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Abstract The Varicella-zoster virus (VZV) is a prevalent human pathogen that links derma-
KEYWORDS tology, virology, and immunology. Following primary varicella infection, the virus establishes
Chi'ckenpox; : lifelong latency in the sensory ganglia, with reactivation manifesting as herpes zoster. The clin-
Chickenpox vaccine; ical spectrum ranges from typical dermatomal vesicular eruptions to atypical or disseminated
Herpes zoster; presentations in older adults or immunocompromised patients, often posing diagnostic chal-
Herpgs zoster lenges. Early recognition and prompt initiation of antiviral therapy are essential to limit lesion
vaccine; progression, reduce viral shedding, and prevent complications. Dermatologists are uniquely
Yaricella zoster virus positioned to identify these manifestations and distinguish VZV infection from its clinical mim-
infection ics. Advances in molecular diagnostics have improved the detection of atypical cases, while
the introduction of the attenuated-virus vaccine for varicella and recombinant glycoprotein
E-based vaccine for herpes zoster has transformed prevention, providing durable protection
even in older adults and immunosuppressed populations. Beyond therapy, dermatologists play a
key role in integrating vaccination assessment and patient education into routine care. Under-
standing the biological continuum of VZV (from latency to reactivation) enhances diagnostic
precision, guides evidence-based treatment, and supports immunization strategies against VZV.
As VZV continues to impose a substantial burden of cutaneous and neuropathic morbidity, an
integrated dermatological approach that combines early therapeutic intervention with preven-
tive counseling represents the most effective strategy to reduce its clinical and public health
impact.

© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

The Varicella-zoster virus (VZV, human herpesvirus 3) is
a ubiquitous human pathogen of the Herpesviridae family
responsible for two clinically distinct conditions: primary
infection or varicella (chickenpox) and viral reactiva-
tion, known as herpes zoster (shingles).? Both entities
are highly relevant in dermatological practice, not only
because of their characteristic cutaneous patterns but also
because of their potential complications, including chronic
pain syndromes, bacterial superinfection, and postherpetic
neuralgia.>*

Although vaccination programs have reshaped the epi-
demiological landscape, VZV remains a substantial health
concern, particularly in adults, older patients, and immuno-
compromised hosts.*> Therefore, understanding its virology,
immunopathogenesis, and clinical behavior is essential for
dermatologists, who are often the first to recognize the dis-
ease and initiate timely antiviral therapy.

This review provides an updated, clinically oriented
synthesis of VZV-related skin diseases tailored for derma-
tology practitioners. It integrates the fundamental aspects
of viral biology, epidemiology, and host interactions with
practical guidance on diagnosis, management, and pre-
vention. Emphasis is placed on clinical reasoning and
decision-making, translating current scientific knowledge
into evidence-based dermatologic care practices.

Essential virology and pathogenesis

VZV is an enveloped, double-stranded DNA virus that belongs
to the Alphaherpesvirinae subfamily.>° Its genome encodes
more than 70 proteins, including structural and regula-
tory components essential for viral replication, latency, and
immune evasion.®’ Although VZV shares structural simi-
larities with Herpes Simplex Viruses (HSV-1 and HSV-2), it
exhibits unique biological behaviors and tissue tropism, with
a strong predilection for cutaneous and neuronal cells.®

During primary infection, VZV enters the host through
the respiratory mucosa or conjunctiva and replicates in the
regional lymph nodes.? Transient viremia subsequently dis-
seminates the virus to the skin, leading to the formation of
characteristic vesicular lesions.? Although these lesions con-
tain high viral loads, transmission occurs predominantly via
the respiratory route through inhalation of virus-containing
aerosols and droplets.? Following resolution of the primary
infection, VZV establishes lifelong latency in the sensory
dorsal root and cranial nerve ganglia, where it persists in a
non-replicative state.®'® Unlike HSV, which may reactivate
repeatedly, VZV typically remains dormant for decades until
reactivation is triggered by waning cell-mediated immu-
nity, most often in older adults and immunocompromised
patients."" The reactivated virus travels centrifugally along
the sensory nerves to the skin, giving rise to a localized
vesicular eruption of herpes zoster.?

The viral genome encodes several glycoproteins critical
for infection and immune evasion, among which glyco-
protein E (gE) is the most abundant and primary target
of neutralizing antibodies.? Viral replication predominantly
occurs in the nuclei of epithelial and neuronal cells, inducing

cytopathic changes that underlie the vesicular morphology
of lesions.?

The pathogenesis is driven by intricate interactions
between the virus and the host. During primary infec-
tion, humoral immunity contributes to viral clearance;
however, long-term control and latency depend on cel-
lular immunity, particularly VZV-specific CD4+ and CD8+
T-lymphocytes.?"" With advancing age or under immunosup-
pressive conditions, T-cell-mediated surveillance declines,
facilitating viral reactivation.”'" The ensuing inflammation
of the affected ganglia and nerves produces both cutaneous
manifestations and neuropathic pain, which define herpes
zoster.”'?

Latency is maintained through the suppression of lytic
gene expression and modulation of neuronal survival path-
ways, whereas reactivation induces neuronal damage that
may persist beyond lesion resolution, manifesting as pos-
therpetic neuralgia.®'""? The clinical diversity of VZV
infections (including atypical, multidermatomal, and dis-
seminated forms) stems from the balance between viral
replication and host immune competence.’

Epidemiology and clinical relevance

VZV infection is nearly universal in unvaccinated popu-
lations, with most individuals acquiring primary varicella
infections during childhood.'*' In temperate climates, vari-
cella typically occurs in early childhood, whereas in tropical
regions, the infection may be delayed until adolescence
or adulthood.' Before the introduction of routine vacci-
nation, varicella caused substantial morbidity, particularly
among adults, pregnant women, and immunocompromised
patients.’

Following widespread immunization with the live-
attenuated varicella vaccine, the incidence of primary
infection has declined substantially, resulting in reduced
circulation of the wild-type virus within the community.'?
This epidemiological shift has been proposed as a contribut-
ing factor to changes in herpes zoster incidence, partly
due to diminished opportunities for exogenous immune
boosting.”> However, long-term population-based analyses
from the United States have not demonstrated the pro-
nounced post-vaccination surge in herpes zoster incidence
predicted by early models, suggesting a more complex
and context-dependent relationship.'>'® Despite decreased
transmission, VZV remains endemic, sustained through
lifelong latency in previously infected individuals.'" Conse-
quently, herpes zoster continues to represent a significant
public health burden, as viral reactivation may occur
decades after the initial infection.*"71¢

The lifetime risk of developing herpes zoster in immuno-
competent individuals is estimated to be approximately one
in three, increasing sharply with age."”"'’ This reflects the
progressive decline in VZV-specific cell-mediated immunity
that accompanies immunosenescence.?’-?? Additional risk
factors include immunosuppressive therapy, malignancies,
HIV infection, and chronic diseases such as diabetes mellitus
and renal failure.?

From a dermatological perspective, VZV reactivation is
clinically significant, not only for its cutaneous manifesta-
tions but also for its systemic impact.?*? Complications
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Figure 1  Acute varicella lesion. Courtesy: Lauro Lourival
Lopes Filho, MD, Ph.D.

such as bacterial superinfection, postherpetic neural-
gia, and ophthalmic or neurological involvement can
result in long-term morbidity and a diminished qual-
ity of life.?»?® The introduction of recombinant zoster
vaccines has substantially improved prevention in older
adults; however, coverage and adherence remain inconsis-
tent worldwide.?’-*° For dermatologists, understanding the
epidemiological landscape of VZV is crucial for anticipating
disease patterns, identifying at-risk populations, and pro-
moting preventive vaccination.

Clinical manifestations

The dermatological spectrum of VZV infection encom-
passes two clinically distinct entities: primary varicella and
herpes zoster.”'" Despite their differing epidemiological
profiles, both share the same viral etiology and pathogenic
foundation.”?®

Varicella (primary infection)

Primary infection with VZV results in varicella or chicken-
pox, a generalized vesicular exanthem typically preceded
by a brief prodromal phase characterized by low-grade
fever, malaise, and mild respiratory symptoms.>'=** The
eruption classically follows a craniocaudal progression and
manifests as successive crops of pruritic vesicles on an ery-
thematous base, often described as a ‘‘dew drop on a rose
petal”’ (Fig. 1).°"** These lesions evolve asynchronously
into pustules and crusts, and consequently, lesions at dif-
ferent stages of development commonly coexist within the
same anatomical area (Fig. 2).2"*> The exanthem predom-
inates on the trunk and face, with relative sparing of the
extremities.’' In addition to cutaneous involvement, vesi-
cles or erosions of the oral mucosa are frequent, and
conjunctival involvement may also occur, although less
commonly.®"*°

In healthy children, varicella is usually self-limiting.?*
However, in adults, pregnant women, and immuno-
compromised patients, the disease can be severe,
with complications such as pneumonia, hepatitis, and
encephalitis.®"3*% Secondary bacterial infections of

Figure 2 Polymorphic rash of varicella. Courtesy: Silvio Alen-
car Marques, MD, PhD.

Figure 3  Herpes zoster: typical dermatomal involvement
with erythema and vesicles.

excoriated lesions are common, particularly in young
children.3"3%3% Cutaneous scarring may occur in severe or
hemorrhagic forms of the disease, which is rare.*'

Herpes zoster (reactivation)

Herpes zoster, or shingles, represents reactivation of latent
VZV from sensory ganglia.®>¢*” The condition typically
begins with localized pain, burning, or paresthesia along
a dermatomal distribution, followed by the appearance of
grouped vesicles on an erythematous base.?” The eruption
is unilateral and does not cross the midline, providing a key
diagnostic clue.?*” The thoracic and cranial dermatomes are
the most frequently involved (Fig. 3).%2438

In selected patients (particularly those who are immuno-
compromised), VZV reactivation may be accompanied by
transient viremia, leading to the appearance of vesicular
lesions at sites distant from the primary dermatome.**“ In
such cases, disseminated herpes zoster may partially mimic
primary varicella, with scattered varicella-like lesions coex-
isting with a dominant unilateral dermatomal eruption.®°~%!
This atypical presentation can complicate clinical recog-
nition and management, underscoring the importance of
careful assessment of lesion distribution and host immune
status.
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Figure 4  Extensive necrotic herpes zoster in an HIV-infected
patient. Severe unilateral dermatomal involvement with exten-
sive vesiculation and necrotic changes. Courtesy: Hiram
Larangeira de Almeida Jr., MD, PhD.

Lesions typically evolve through vesicular, pustular, and
crusting stages over 7-10 days.’ New vesicles may continue
to emerge for several days, and pain frequently precedes the
appearance of the rash or persists beyond its resolution.’ In
a subset of patients (particularly older adults), postherpetic
neuralgia may endure for months or even years.'>?

Atypical presentations are relatively common and
may obscure diagnosis. Herpes zoster sine herpete
presents as dermatomal pain in the absence of cutaneous
lesions, whereas disseminated zoster can mimic primary
varicella infection, particularly in immunocompromised
individuals.'®""* In this context, herpes zoster may man-
ifest as exuberant and destructive morphologies, including
extensive vesiculation with necrotic changes. Fig. 4 illus-
trates a severe necrotic presentation in an HIV-infected
patient, in which, despite marked tissue damage, lesions
remained strictly confined to a single dermatomal dis-
tribution, reinforcing unilateral involvement as a critical
diagnostic feature, even in advanced or atypical cases.?®*

The involvement of anatomically complex regions,
such as the cervical and facial areas, can complicate
diagnosis.'®* Cervical and facial herpes zoster may resem-
ble other inflammatory, vesiculobullous, or infectious
dermatoses, especially early on (Figs. 5 and 6).2%%% In both
cases, recognition of a unilateral dermatomal pattern that
respects the midline is essential for accurate diagnosis.*°

Reactivation of the trigeminal ganglion, on the face,
may lead to ophthalmic complications, including keratitis,
uveitis, and permanent visual impairment.*2>44 Ramsay
Hunt syndrome, resulting from facial nerve involvement,
is characterized by vesicular lesions affecting the external
ear or oral mucosa and is frequently accompanied by facial
paralysis and auditory symptoms.>234

In dermatological practice, prompt recognition of early,
atypical, and anatomically challenging presentations is
essential. Early initiation of antiviral therapy limits viral

Figure 5  Cervical herpes zoster. Grouped vesicles on an ery-
thematous base were distributed unilaterally along a cervical
dermatome, respecting the midline. Courtesy: Hiram Larangeira
de Almeida Jr., MD, PhD.

Figure 6 Facial herpes zoster. Unilateral vesicular eruption
involving the facial region, consistent with the trigeminal nerve
distribution.

replication, shortens the duration of acute pain, and reduces
the risk of cutaneous and neurological complications.*’~*°

Complications

The complications of VZV infection range from mild cuta-
neous sequelae to severe systemic disease, depending on
host immunity and age.>*°° Although most cases resolve
uneventfully, the burden of complications (particularly
those associated with herpes zoster) remains substantial and
clinically relevant for dermatologists.
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Cutaneous complications

The most frequent cutaneous complication is a secondary
bacterial infection of excoriated or ruptured vesicles,
commonly caused by Staphylococcus aureus or Streptococ-
cus pyogenes.>® Impetiginization can result in scarring or
post-inflammatory dyspigmentation.**3> In rare instances,
necrotizing fasciitis may develop, particularly in immuno-
compromised patients.>> Chronic or ulcerative lesions are
also observed in patients receiving long-term corticosteroid
or other immunosuppressant therapy.*>??

Neurologic complications

Postherpetic Neuralgia (PHN) is the most debilitating seque-
lae of herpes zoster.”" It is characterized by persistent
neuropathic pain lasting for at least 90-days after rash
onset.’? The incidence and severity of PHN increase with
age, reflecting cumulative neuronal injury and reduced
regenerative capacity of the nervous system.>* Pathophysi-
ologically, PHN results from inflammation, demyelination,
and necrosis of the affected sensory neurons, leading to
altered pain signaling within the dorsal horn.>->¢ Clinically,
patients describe burning, shooting, or stabbing pain, often
accompanied by allodynia or hyperesthesia.>®>?

Other rare neurological complications include menin-
goencephalitis, transverse myelitis, and cranial nerve
paralysis.>> VZV vasculopathy, resulting from viral invasion
of the cerebral arteries, can manifest as stroke or focal
neurological deficits.>>° In immunocompromised individu-
als, disseminated infections may involve the central nervous
system, with high morbidity.?*44%7

Ophthalmic and otologic complications

Herpes zoster ophthalmicus, arising from the reactivation
of the ophthalmic branch of the trigeminal nerve, can cause
keratitis, uveitis, and retinitis, potentially leading to perma-
nent vision loss.“¢%¢ The presence of vesicular lesions on the
tip of the nose (Hutchinson’s sign) indicates nasociliary nerve
involvement and predicts ocular complications.¢:>® Ramsay
Hunt syndrome, caused by involvement of the geniculate
ganglion, presents with auricular vesicles, facial paralysis,
and sensorineural hearing loss, often requiring multidisci-
plinary care.”®>

Systemic complications

Systemic dissemination of VZV can lead to serious extra-
cutaneous complications, including pneumonitis, hepatitis,
and disseminated intravascular coagulation.***>% These
events occur predominantly in immunocompromised indi-
viduals and during pregnancy, in whom viral replication is
often more extensive and immune control is diminished.?*¢°
Varicella pneumonia represents the most severe of these
manifestations, carrying a mortality rate of 10%-30% in
untreated adults and requiring prompt recognition to avoid
rapid respiratory deterioration.**3°

Transplacental transmission during pregnancy may result
in congenital varicella syndrome, a rare but devastat-

ing condition marked by limb hypoplasia, cicatricial skin
lesions, ocular abnormalities, and neurodevelopmental
impairment.®>¢ Additional risks emerge when aspirin is
administered during active varicella infection, given its
association with Reye syndrome, characterized by acute
encephalopathy and hepatic steatosis.>°

For dermatologists, maintaining a high index of suspi-
cion regarding these systemic outcomes is essential. Early
identification of cutaneous patterns suggestive of severe or
disseminated disease supports timely referral, multidisci-
plinary coordination, and initiation of appropriate antiviral
therapy, thereby reducing the likelihood of long-term mor-
bidity.

Diagnosis

The diagnosis of VZV infection is primarily clinical and is sup-
ported by the characteristic morphology and distribution of
skin lesions. However, atypical presentations, immunocom-
promised hosts, and early or late disease stages may require
laboratory confirmation of diagnosis.

Clinical diagnosis

Pattern recognition remains central to the clinical diagno-
sis of varicella-zoster virus infections.”'" Varicella typically
presents with lesions at different stages of evolution
(macules, papules, vesicles, and crusts) distributed in a cen-
tripetal pattern involving the trunk, face, and scalp.’** In
contrast, herpes zoster produces a unilateral dermatomal
eruption of grouped vesicles on an erythematous base, fre-
quently preceded or accompanied by neuropathic pain. The
lack of lesions crossing the midline is a key diagnostic
feature.>' 43

Immunocompromised individuals and patients with
disseminated disease may exhibit atypical or ambigu-
ous presentations that resemble other vesiculobullous
conditions.?®#%" Relevant differential diagnoses include
herpes simplex virus infections, impetigo, allergic contact
dermatitis, bullous drug reactions, and autoimmune blis-
tering disorders.>'"*> A careful evaluation of the lesion
distribution, morphology, temporal evolution, and pain char-
acteristics helps delineate VZV from these mimickers.3*3

Additional differentials for varicella include Mpox and,
historically, smallpox. Although smallpox was eradicated in
1980, this comparison is clinically instructive.*> Mpox lesions
are typically monomorphic and evolve more slowly, whereas
varicella lesions are asynchronous at multiple develop-
mental stages.’® Hand-foot-and-mouth disease may also
resemble early varicella; however, its vesicles are confined
predominantly to the hands, feet, and oral mucosa, with no
tendency toward diffuse involvement.?”

Other entities that may enter the differential diag-
nosis (particularly in atypical, severe, or disseminated
presentations) include disseminated herpes simplex infec-
tion, pityriasis lichenoides et varioliformis acuta, rickettsial
infections, drug eruptions, arthropod reactions, and
scabies.??*3> A systematic approach that integrates mor-
phology, distribution, symptom patterns, and host immune
status enhances diagnostic accuracy and guides early ther-
apeutic intervention.
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Laboratory and molecular tests

Laboratory confirmation is recommended when the clin-
ical diagnosis is uncertain or in high-risk settings such
as pregnancy or immunosuppression.®% Polymerase Chain
Reaction (PCR) testing, which detects VZV DNA in vesicu-
lar fluid, lesion crusts, or tissue biopsy specimens, is the
most sensitive and specific method.®> PCR can differenti-
ate between wild-type and vaccine strains and has largely
replaced viral culture in clinical practice because of its rapid
turnaround and higher sensitivity.®

Direct Fluorescent Antibody (DFA) testing remains a use-
ful rapid diagnostic option when PCR is unavailable, although
with lower sensitivity.®>¢4% The Tzanck smear, once widely
used, can reveal multinucleated giant cells but cannot dis-
tinguish VZV from herpes simplex infection and is now of
mainly historical interest.¢¢’

Serological testing can demonstrate prior exposure or
immune status by detecting VZV-specific 1gG; however, it
is not useful for diagnosing acute herpes zoster.%%%4% Ris-
ing IgM titers may indicate recent infection; however, false
negatives are frequent in reactivation cases.%46

Histopathology

Skin biopsy is rarely required but can be valuable in atypical,
severe, and disseminated presentations. Histopathological
examination typically demonstrates intraepidermal vesicu-
lation with multinucleated keratinocytes, acantholysis, and
eosinophilic nuclear inclusion bodies (Fig. 7). A superficial
perivascular lymphocytic infiltrate, sometimes with scat-
tered eosinophils, is also characteristic.%®

The microscopic appearance of varicella closely mir-
rors that of herpes simplex virus infection, with both
displaying multinucleated keratinocytes with molded nuclei
and marginated chromatin.®® Because routine histology
cannot reliably distinguish between the two, confirma-
tory studies are often necessary when morphology is
ambiguous.®® Immunohistochemistry using VZV-specific anti-
bodies or in situ hybridization can accurately identify viral
DNA and resolve cases in which clinical or histological over-
lap complicates the diagnosis. %68

Diagnostic pitfalls in immunosuppressed and older
adults

In immunocompromised individuals (such as patients with
hematologic malignancies, organ transplants, or those
undergoing immunomodulatory therapy), VZV infection may
present without the classic vesicular eruption.'®204457
Lesions can be necrotic or hemorrhagic and can mimic bac-
terial or autoimmune blistering diseases.®® Disseminated
zoster may develop without clear dermatomal limitation,
and pain can be absent or minimal, leading to misdiagnosis
as a drug reaction or vasculitis.?® 4>’

Older adults may exhibit similar diagnostic challenges,
particularly when neuralgia precedes the rash or when the
eruption remains localized and subtle.'>%° Misattributing
this pain to musculoskeletal or neuropathic pain can delay
antiviral treatment initiation and increase the risk of pos-
therpetic neuralgia.'”?%% Dermatologists should maintain

"2';h~ - ~ .0; A\ Ly
et o WA T
Figure 7 Skin histological section showing an intraepi-
dermal vesicle with acantholysis, ballooning, and reticular
degeneration in the epidermis. Note the multinucleated ker-
atinocytes (arrow) and lymphocytic inflammatory infiltrate
in the superficial dermis (Hematoxilyn & eosin, x85) (A)
Higher magnification demonstrating viral cytopathic changes.
Multinucleated keratinocytes, nuclear molding, and periph-
eral chromatin margination (’ground glass’ appearance) were
observed (arrows) (Hematoxilyn & eosin, x400) (B). Courtesy:
Thiago Jeunon, MD.

a high suspicion in older adults or immunocompromised
patients presenting with localized neuropathic pain or atyp-
ical vesiculobullous lesions.

Early PCR testing of lesion material or biopsy for VZV
detection is recommended in ambiguous presentations, as
prompt confirmation allows for immediate antiviral therapy
and prevents dissemination.®*%°

Treatment and prevention

Effective management of VZV infection aims to allevi-
ate symptoms, accelerate lesion healing, and prevent
complications, such as postherpetic neuralgia and secondary
bacterial infection. General care and early antiviral therapy
remain the cornerstones of treatment, complemented by
appropriate pain control and preventive vaccination.

General care

Supportive care remains essential for both varicella and her-
pes zoster, complementing antiviral therapy when indicated.
Adequate hydration should be encouraged, particularly in
patients with high fever, extensive lesions, or oral discom-
fort that may limit fluid intake.**’° Rest during the acute
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phase helps reduce systemic symptoms and may lower the
risk of complications.3*4%70

Acetaminophen or ibuprofen is appropriate for fever
and pain control across age groups. Acetylsalicylic acid is
contraindicated in children and adolescents because of its
association with Reye’s syndrome.>*3> Pruritus can be man-
aged with topical agents such as calamine lotion, oatmeal
baths, cold compresses, and regular emollient use, along
with oral antihistamines when needed.”® To minimize exco-
riation and secondary bacterial infection, patients should be
advised to keep their nails short and avoid scratching.?3

Preventing secondary infections is particularly
important.® Gentle cleansing of the affected area and
application of antiseptic solutions, such as povidone-
iodine, chlorhexidine, or boric acid, can reduce bacterial
colonization.?”*° When signs of impetiginization arise,
topical antibiotics may be used as adjunctive therapy while
antiviral treatment proceeds.” "’

Antiviral therapy

Oral antiviral therapy should be considered for patients with
a substantial likelihood of severe disease to shorten the
clinical course of varicella, reduce symptom intensity, and
limit the risk of complications, oral antiviral therapy should
be considered for patients with a substantial likelihood of
severe disease.**3> This group includes unvaccinated indi-
viduals aged >13-years, secondary household cases (which
often manifest more intense presentations due to higher
inoculum), patients with chronic dermatologic or pulmonary
conditions, children receiving prolonged oral or inhaled cor-
ticosteroids, individuals with long-term acetylsalicylic acid
exposure, and pregnancy.*>*° In contrast, healthy children
typically do not benefit from antiviral therapy, as varicella in
this population follows a self-limited course, and treatment
provides only modest improvements. >33

Intravenous antiviral therapy is recommended for
immunocompromised individuals, such as those with
malignant neoplasms, HIV infection, or ongoing immuno-
suppressive regimens.>>%% In varicella, timing is essential:
treatment started within the first twenty-four hours after
rash onset consistently yields the greatest reduction in viral
replication and lesion progression.3*3°

For herpes zoster, systemic antiviral therapy is recom-
mended for all patients.?’273 Initiation within seventy-two
hours of rash onset provides clearer clinical benefits, notably
by limiting the formation of new lesions and reducing
acute neuritic pain.®>’* Most patients can be effectively
managed with oral agents; intravenous therapy becomes
necessary when dissemination, ocular involvement, or sig-
nificant immunosuppression is present.*/4%,63

Acyclovir, valacyclovir, and famciclovir remain the
principal therapeutic agents (Table 1). Valacyclovir and fam-
ciclovir provide superior bioavailability and simpler dosing
schedules compared with acyclovir, which often facilitates
adherence and supports a more consistent therapeutic
response.58,59,73,75,76

Adjunctive corticosteroids may be considered for her-
pes zoster in selected immunocompetent adults with severe
pain or extensive rashes, provided that antiviral therapy is
administered concomitantly.“>””> Their use remains contro-

versial because they do not prevent postherpetic neuralgia
and may pose risks to older or frail individuals.?” Topical
antivirals have limited efficacy and are not recommended
for use.®

Pain management

Pain control is central to the management of herpes zoster
and often requires a multimodal approach. During the acute
phase, nonsteroidal anti-inflammatory drugs, analgesics, or
short courses of opioids can be used to treat nocicep-
tive pain.”” Neuropathic pain agents, such as gabapentin,
pregabalin, or tricyclic antidepressants, should be intro-
duced early if neuralgia develops, and even in the acute
phase.?*’”78 Topical lidocaine patches and capsaicin creams
may provide additional relief.’

Persistent pain lasting beyond 90-days is defined as
PHN.?*7778 Management may require higher doses of
gabapentinoids, combination therapy, or referral to pain
specialists.”*7%:8° Preventive strategies, particularly early
antiviral therapy and vaccination, are more effective than
late-stage treatment.?’

Vaccination and prevention

Vaccination has transformed the epidemiology of VZV infec-
tions, markedly reducing the incidence of varicella and
herpes zoster.?"

For the prevention of varicella, routine childhood
immunization is based on a two-dose schedule with a live-
attenuated varicella vaccine administered at 15-months
(as part of the tetravalent formulation) and at 4-years of
age, conferring durable protection.?® Although breakthrough
infections may occur, they are typically mild. In a small pro-
portion of vaccinated individuals, the attenuated vaccine
strain may later reactivate and manifest as herpes zoster.>'

Recent updates in immunization policies have refined
the recommendations regarding combined formulations. In
2025, the Advisory Committee on Immunization Practices of
the Centers for Disease Control and Prevention (CDC) recom-
mended the suspension of the combined Measles, Mumps,
Rubella, and Varicella (MMRV) vaccine due to safety con-
cerns, favoring the separate administration of MMR and
varicella vaccines in young children.?* Divergent positions
remain among professional societies, and national schedules
may continue to evolve.®

In contrast, the prevention of herpes zoster has under-
gone a definitive shift. Although a live-attenuated zoster
vaccine (Zostavax®) was previously available, it is no
longer recommended by the CDC and was discontin-
ued in the United States in 2020.%>%” In Europe, its
marketing authorization was formally withdrawn by the
European Commission in June 2025 at the request of the
manufacturer.®>¥” Consequently, live-attenuated zoster vac-
cines no longer play a role in current prevention strategies
against VZV.

The recombinant subunit vaccine (Shingrix®) is now the
global standard of care for herpes zoster prevention.®
It is composed of VZV glycoprotein E combined with the
ASO1B adjuvant and induces robust and sustained immune
responses, including in older adults and immunocompro-
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Table 1 Antiviral therapy for Varicella-Zoster virus.
Drug Dose (adults) Dosing Interval Typical Duration
Acvelovir 800 mg orally Every 4 hours (5x/day) 7-10 days

y 10 mg/kg intravenous Every 8 hours (3x/day) 7-10 days
Valacyclovir 1,000 mg orally Every 8 hours (3x/day) 7 days
Famciclovir 500 mg orally Every 8 hours (3x/day) 7 days

Note: Dose adjustment is required for all nucleoside analogues in patients with impaired renal function.

mised populations.*?” The vaccine is administered in two
intramuscular doses given 2-6 months apart and is recom-
mended even for individuals with a prior history of herpes
zoster.®® Vaccination may be initiated six months after an
acute episode, with earlier administration acceptable when
clinically appropriate.® Efficacy consistently exceeds 90%
against herpes zoster and postherpetic neuralgia.? 3088
Local reactogenicity is common but transient.?’ In compar-
ison, live-attenuated zoster vaccines confer lower and less
durable protection and are contraindicated in immunocom-
promised individuals.*®®'

Post-exposure prophylaxis

The administration of varicella-zoster immunoglobulin (125
U/10 kg, up to a maximum of 625 U), given intramuscularly
within 96 h of exposure, is recommended for post-exposure
prophylaxis in immunocompromised non-immune adults,
pregnant women, and high-risk neonates.>** This passive
immunization provides temporary protection, with sup-
pression of clinical disease lasting approximately three
weeks.?>** Intravenous immunoglobulin, administered at
doses >0.4 g/kg and containing high titers of anti-varicella-
zoster virus IgG, represents an alternative option in selected
settings.*®

Prophylaxis with oral acyclovir at a standard varicella
dose may also be considered for 1-week, starting 7-10 days
after exposure.®®> Furthermore, post-exposure vaccination
with a live attenuated virus vaccine can prevent or mitigate
the clinical picture when administered within 72-120 hours
and is indicated for non-immune individuals aged one year
or older, provided they are immunocompetent and eligible
for immunization.*

Practical guidance and conclusions

VZV remains a significant cause of dermatologic morbid-
ity, bridging fundamental virology, immunology, and clinical
practice. Its two clinical faces (varicella as a primary infec-
tion and herpes zoster as reactivation) represent distinct
biological expressions of the same pathogen, each shaped by
host immunity and age-related vulnerability. For dermatol-
ogists, understanding this continuum provides a conceptual
framework for accurate diagnosis and evidence-based ther-
apies.

Advances in molecular diagnostics and antiviral phar-
macotherapy have transformed clinical outcomes; however,
delayed recognition and underdiagnosis persist, particu-
larly in atypical or immunocompromised presentations.
The advent of recombinant subunit vaccination marks a

paradigm shift toward prevention through durable immuno-
logic control rather than reactive management. As this
preventive model matures, the dermatologist’s role expands
beyond treatment to encompass patient counseling, vaccine
advocacy, and the integration of immunization strategies
into everyday practice.

Ultimately, the management of VZV infection exemplifies
the convergence of basic science and applied dermatology.
Through sustained clinician awareness, rapid therapeutic
intervention, and widespread vaccination, the burden of
VZV and its complications can be substantially reduced in
the future.
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Abstract

KEYWORDS Background: The Disease Activity Index for Psoriatic Arthritis (DAPSA) is a widely used tool to
Arthritis, psoriatic; assess joint involvement in Psoriatic Arthritis (PsA), but its ability to reflect skin disease severity
Cross-sectional remains unclear.

studies; Objective: This study aimed to investigate the association between DAPSA scores and skin
Outcome assessment, disease severity in patients with PsA.

health care; Methods: This single-center, cross-sectional study included PsA patients meeting the CASPAR
Skin diseases; classification criteria at Xiangya Hospital from April 2019 to February 2025. Skin disease severity
§everity of illness was assessed using the Psoriasis Area and Severity Index (PASI) and Dermatology Life Quality
index Index (DLQI), while disease activity was assessed with the DAPSA. Propensity Score Matching

(PSM) was applied to adjust for musculoskeletal disease activity.

Results: Among the 646 PsA patients (median age 46.0 years; 41.0% male), DAPSA scores
increased from 12.6 (SD = 13.2) in patients with no skin disease (PASI = 0) to 20.4 (SD = 16.9)
in those with severe skin disease (PASI > 10). Patient global assessment, patient pain assess-
ment scores and C-reactive protein levels also rose with PASI severity (all p < 0.001). After PSM,
patients with PASI > 10 had significantly higher DAPSA scores than those with PASI < 10 (25.4 vs.
16.9, p < 0.001). A weak but statistically significant positive correlation was observed between
DAPSA and PASI scores (Spearman’s rho = 0.256, p = 0.003).

Study limitations: Cross-sectional design, single-center setting and potential residual con-
founding limit causal inference and generalizability.

* Study conducted at the Department of Dermatology, Xiangya Hospital, Central South University, Changsha, HN, China.
* Corresponding author.
E-mail: yh 927@126.com (Y. Kuang).
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Conclusion: Although not designed to assess skin disease, DAPSA may partially capture skin-
related burden through its inflammatory and patient-reported components. In the absence of
dedicated skin assessments, DAPSA could serve as a practical and holistic tool for initial disease

activity evaluation in PsA.

© 2026 Published by Elsevier Espana, S.L.U. on behalf of Sociedade Brasileira de Dermatologia.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).

Introduction

Psoriatic Arthritis (PsA) is a chronic inflammatory dis-
ease that affects approximately 20%-30% of patients with
psoriasis.” It is characterized by heterogeneous manifes-
tations, including peripheral arthritis, axial involvement,
enthesitis, dactylitis, and cutaneous disease.” PsA can
lead to irreversible joint damage, functional disability, and
reduced quality of life.> The complexity of PsA poses sig-
nificant challenges in comprehensively assessing disease
activity, necessitating the use of composite measures that
integrate multiple clinical domains.

Among the composite indices developed to assess dis-
ease activity in PsA, the Disease Activity Index for Psoriatic
Arthritis (DAPSA) has emerged and shown high sensitivity
and specificity in distinguishing disease states.* It incorpo-
rates Tender Joint Counts (TJC), Swollen Joint Counts (SJC),
Patient Global Assessment (PtGA), Patient Pain Assessment
(PtPA), and C-Reactive Protein (CRP), providing a quantita-
tive and clinically feasible assessment of musculoskeletal
disease activity.*> Previous studies have demonstrated
the strong correlation between DAPSA and ultrasound
assessments and their predictive value for radiographic
progression.® Furthermore, compared with the complex
calculation method of Psoriatic Arthritis Disease Activity
Score (PASDAS),”® the DAPSA requires only five variables for
computation, making it widely applicable in both clinical
practice and research settings.’"

Although DAPSA effectively captures articular involve-
ment, its ability to reflect extra-articular manifestations,
particularly the severity of skin disease, remains uncertain.
Skin disease severity, typically assessed using the Psoriasis
Area and Severity Index (PASI) or Dermatology Life Qual-
ity Index (DLQI), may influence PtGA Visual Analogue Scale
(VAS) scores'? and CRP,"*-"7 which are key components of
DAPSA. Nevertheless, the extent to which DAPSA indirectly
reflects skin disease activity through its various components
warrants further investigation.

Therefore, the present study aimed to evaluate whether
DAPSA reflects skin disease severity in PsA patients in a
Chinese cohort. Specifically, the authors examined the asso-
ciations between DAPSA and established measures of skin
severity (PASI and DLQI) and assessed whether skin involve-
ment affects patient-reported components of the DAPSA
score. Understanding this relationship is crucial for inter-
preting DAPSA scores in patients with prominent skin disease
and may inform future approaches to comprehensive PsA
assessment.

Method

Study design and participants

This single-center, cross-sectional study was conducted at
the Dermatology Department of Xiangya Hospital, Central
South University in China, and included patients with PsA
who met the CASPAR classification criteria'® between April
2019 and February 2025. The diagnosis of PsA was confirmed
by an experienced dermatologist and/or rheumatologist.
Written informed consent was obtained from all partici-
pants. The study adhered to the Declaration of Helsinki
and Good Clinical Practice guidelines. Ethical approval for
this study was granted by the Ethics Committees of Xiangya
Hospital of Central South of University (approval number:
2018121106).

Data collection

Baseline demographic and clinical characteristics were
obtained from electronic medical records, including age,
sex, duration of psoriasis, and duration of PsA. Addition-
ally, the following clinical parameters were collected: PtGA,
PtPA, 68 TJC, 66 SJC, enthesitis and dactylitis counts, and
CRP levels (mg/L). PtGA and PtPA were measured using a
Visual Analog Scale (VAS) ranging from 0 to 10 cm. DAPSA was
calculated as: TJC + SJC + PtGA + PtPA + CRP (mg/dL).* PASI
scores were categorized as none (0), mild (< 3), moderate
(3-10), or severe (> 10), while DLQI scores were categorized
as having no impact (0-1), small impact (2-5), moderate
impact (6-10), large impact (11-20), or extreme impact
(21-30). Other covariates collected included the Physical
Component Summary score of the 36-ltem Short Form Sur-
vey (SF-36 PCS) and the Health Assessment Questionnaire
(HAQ) score. Due to incomplete clinical assessments (such
as joint counts, laboratory tests, or skin evaluations) in some
patients, sample sizes varied across different variables. All
available data were included in the analysis without impu-
tation of missing values to preserve the authenticity of the
findings.

Statistical analysis

For statistical analysis, continuous variables were sum-
marized as median (Interquartile Range, IQR) due to
non-normal distributions, while categorical variables were
presented as number (%). The association between DAPSA
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Table 1 Baseline demographics and clinical characteristics.

Range Median (IQR) or number (%) n
Age 46.0 (36.0-55.0) 646
Female, n (%) 265 (41.0) 646
Duration of psoriasis (y) 8.0 (3.0-15.0) 646
Duration of PsA (y) 2.0 (0.5-4.5) 643
PtGA VAS 0-100 50.0 (20.0-70.0) 641
PtPA VAS 0-100 30.0 (20.0-60.0) 641
SJC 0-66 1.0 (0.0-4.0) 636
TJC 0-68 2.0 (1.0-5.0) 636
Enthesitis 0-6 0 (0-0) 646
Dactylitis 0-20 0 (0-1.0) 616
SF-36 PCS 0-100 70.6 (43.8-82.3) 606
HAQ 0-3 0 (0-0.1) 604
CRP (mg/L) 0-500 4.3 (1.6-13.1) 600
PASI 0-72 4.3 (1.8-8.9) 607
PASI, n (%) 607

No psoriasis 55 (9.0)

<3 160 (26.3)

3-10 259 (42.5)

> 10 135 (22.2)
DLQI 0-30 5.0 (2.0-9.0) 556
DAPSA 14.4 (8.3-24.0) 590

* Data are median (IQR) or n (%) unless otherwise stated.

IQR, Interquartile Range; PtGA, Patient Global Assessment; PtPA, Patient Pain Assessment; VAS, Visual Analogue Scale (0-100); SJC,
Swollen Joint Count; TJC, Tender Joint Count; SF-36 PCS, SF-36 Physical Component Summary score; HAQ, Health Assessment Ques-
tionnaire score; CRP, C-Reactive Protein; PASI, Psoriasis Area and Severity Index; DLQI, Dermatology Life Quality Index; DAPSA, Disease

Activity index for PSoriatic Arthritis.

and PASI categories was compared using ANOVA, and Spear-
man correlation coefficients were calculated to assess
the relationships between DAPSA and PASI. To control for
confounding by musculoskeletal activity, Propensity Score
Matching (PSM) was performed, grouping patients based
on PASI > 10 (severe skin involvement) versus PASI < 10
(non-severe skin involvement), with 1:1 matching conducted
based on TJC, SJC, enthesitis, and dactylitis. The Mann-
Whitney U test was used to compare outcomes between
the matched groups. A sensitivity analysis was also per-
formed by repeating the PSM for patients with moderate
skin involvement (PASI 3-10) versus those with mild or no
skin involvement (PASI < 3) to validate the consistency of the
results. All analyses were conducted using SPSS v27.0, with a
two-tailed p-value of less than 0.05 considered statistically
significant.

Results

Patient characteristics

The study included 646 patients with PsA. The mean age
of the cohort was 46.0 years (IQR: 36.0-55.0), with 41.0%
being female. The median duration of psoriasis was 8.0 years
(IQR: 3.0-15.0), and the median duration of PsA was 2.0
years (IQR: 0.5-4.5). The median DAPSA score was 14.4 (IQR:
8.3-24.0), indicating moderate disease activity. The median
PASI score was 4.3 (IQR: 1.8-8.9), with 9.0% of patients hav-
ing no psoriasis (PASI = 0), 26.3% having mild disease (PASI
< 3), 42.5% having moderate disease (PASI 3-10), and 22.2%

having severe disease (PASI > 10). The median DLQI score was
5.0 (IQR: 2.0-9.0), reflecting a moderate impact on quality
of life (Table 1).

DAPSA across skin disease activity scores

Table 2 presents the mean DAPSA, PtGA, PtPA scores, and
CRP levels across subgroups stratified by skin disease sever-
ity, as measured by PASI and DLQI. DAPSA scores showed
a significant upward trend with increasing severity of skin
involvement. For PASI categories, DAPSA scores ranged from
12.6 (SD = 13.2) in patients with no skin disease (PASI = 0)
to 20.4 (SD = 16.9) in those with severe skin disease (PASI
> 10). Similarly, for DLQI categories, DAPSA scores ranged
from 10.6 (SD = 10.2) in patients with no impact on qual-
ity of life (DLQI 0-1) to 29.5 (SD = 14.4) in those with an
extreme impact (DLQI 21-30). PtGA, PtPA scores, and CRP
levels exhibited an upward trend in parallel with increasing
skin disease severity (all p-values < 0.001).

Propensity score matching analysis

To further evaluate the impact of skin disease severity on
DAPSA, patients were matched for musculoskeletal disease
activity using propensity scores. In the matched cohort (n =
178, patients with severe skin involvement (PASI > 10) had
significantly higher DAPSA scores (25.4 vs. 16.9, p < 0.001),
PtGA (73.4 vs. 49.6, p < 0.001), PtPA (50.4 vs. 37.9, p =
0.002), CRP (28.1 vs. 8.5, p < 0.001) and DLQI scores (9.0
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Table 2 DAPSA, PtGA scores, PtPA scores and CRP levels by PASI and DLQI categories.

DAPSA PtGA VAS PtPA VAS CRP

PASI (n = 590) (n = 641) (n = 641) (n = 572)
0 (none) 12.6 (13.2) 35.7 (30.3) 28.3 (30.3) 8.2 (22.0)
< 3 (mild) 15.9 (12.8) 43.2 (27.6) 36.6 (28.4) 7.7 (14.6)
3-10 (moderate) 18.9 (13.7) 52.8 (25.4) 41.9 (27.0) 13.2 (24.1)
> 10 (severe) 20.4 (16.9) 63.8 (23.9) 40.6 (27.4) 23.3 (34.7)
DLQI

0-1 (none) 10.6 (10.2) 33.9 (28.8) 25.6 (27.5) 9.8 (17.7)
2-5 (small) 17.3 (13.9) 48.9 (24.4) 36.5 (26.4) 13.8 (28.4)
6-10 (moderate) 20.1 (16.9) 54.5 (26.2) 44.6 (27.5) 12.9 (24.3)
11-20 (large) 23.2 (15.1) 66.5 (23.2) 47.0 (27.6) 19.3 (30.8)
21-30 (extreme) 29.5 (14.4) 72.9 (31.5) 65.7 (27.6) 34.3 (52.9)

DAPSA, Disease Activity index for PSoriatic Arthritis; PASI, Psoriasis Area and Severity Index; DLQI, Dermatology Life Quality Index; PtGA,
Patient Global Assessment; PtPA, Patient Pain Assessment; VAS, Visual Analogue Scale (0-100); CRP, C-Reactive Protein.

Table 3 Comparison of groups matched for severity of musculoskeletal disease.

PASI > 10 PASI < 10 p-value

(n=89) (n=89)
Age 46.2 (12.3) 45.5 (14.3) 0.753
Psoriasis duration(y) 10.9 (9.7) 10.4 (11.4) 0.732
PsA duration(y) 4.0 (4.8) 3.8 (5.8) 0.890
PtGA VAS 73.4 (15.9) 49.6 (28.5) <0.001
PtPA VAS 50.4 (23.7) 37.9 (30.1) 0.002
sJC 4.7 (8.0) 3.0 (4.7) 0.080
TJC 5.5 (7.9) 4.3 (7.8) 0.314
Enthesitis 0.2 (0.7) 0.2 (0.9) 0.924
Dactylitis 1.5 (3.6) 1.2 (2.6) 0.508
SF-36 PCS 51.6 (22.0) 62.7 (22.5) 0.002
HAQ 0.3 (0.5) 0.2 (0.5) 0.353
CRP (mg/L) 28.1 (39.0) 8.5 (14.0) <0.001
DLQl 9.0 (5.0) 5.2 (4.1) <0.001
DAPSA 25.4 (17.4) 16.9 (13.2) <0.001

PsA, Psoriatic Arthritis; PtGA, Patient Global Assessment; PtPA, Patient Pain Assessment; VAS, Visual Analogue Scale (0-100); SJC, Swollen
Joint Count; TJC, Tender Joint Count; SF-36 PCS, SF-36 Physical Component Summary score; HAQ, Health Assessment Questionnaire score;
CRP, C-Reactive Protein; PASI, Psoriasis Area and Severity Index; DLQI, Dermatology Life Quality Index; DAPSA, Disease Activity index for

PSoriatic Arthritis.

vs. 5.2, p < 0.001) compared to those with mild to moderate
skin involvement (PASI < 10) (Table 3).

A sensitivity analysis comparing patients with moder-
ate skin involvement (PASI 3-10) to those with mild or no
involvement (PASI < 3) revealed similar trends, with higher
PtGA (55.3 vs. 40.7, p < 0.001), PtPA (42.5 vs. 34.2, p =
0.005), CRP (15.6 vs. 8.21, p < 0.001) and DLQI scores (6.6
vs. 4.7, p = 0.001). DAPSA scores remained significantly ele-
vated in the moderate skin involvement group (19.2 vs. 15.7,
p = 0.025) (Supplementary Table S1).

Correlation between DAPSA and PASI

A scatterplot of DAPSA and PASI scores demonstrated a weak
but statistically significant positive correlation (Spearman’s
rho = 0.256, p = 0.003) (Supplementary Fig. S1). ANOVA anal-
ysis further confirmed the association, showing a significant
difference in DAPSA scores across PASI categories (F = 4.917,
p = 0.002) (Supplementary Fig. S2).

Discussion

Musculoskeletal and cutaneous manifestations in PsA are
often thought to progress independently,’ making com-
prehensive disease assessment challenging. Existing tools
largely focus on isolated disease domains and may over-
look the full clinical spectrum of PsA.'® In the cross-sectional
study of 646 Chinese patients with PsA, the authors found
that DAPSA, although originally developed for peripheral
joint assessment, was significantly associated with skin dis-
ease severity. This may be attributed to its inclusion of PtGA,
PtPA scores, and CRP levels, which capture elements of sys-
temic inflammation and patient-perceived disease burden.
These findings suggest that DAPSA may reflect not only mus-
culoskeletal involvement but also cutaneous manifestations,
offering a more holistic measure of PsA disease activity.
The observed increase in PtGA and PtPA scores with
worsening PASI supports the hypothesis that skin disease
severity contributes to patient-reported outcomes. These



Anais Brasileiros de Dermatologia 2026;101(3):501368

findings are aligned with prior studies reporting significant
correlations between patient-reported global assessments
and PASI, 2922 helping to explain why DAPSA, despite lack-
ing a formal skin domain, can indirectly reflect cutaneous
involvement. Moreover, even after matching for muscu-
loskeletal disease activity using PSM, patients with more
severe skin involvement exhibited higher DAPSA scores.
Notably, patients with severe skin involvement (PASI > 10)
had significantly elevated DAPSA scores, global assessments,
and CRP levels compared to those with milder skin disease
(PASI < 10). These findings underscore the potential role of
systemic inflammation, as reflected by elevated CRP, in link-
ing articular and cutaneous manifestations. This association
is further supported by previous studies demonstrating that
PsA patients with higher CRP levels tend to have more severe
skin disease.">""”

Previous studies have demonstrated the validity of
DAPSA, showing strong correlations with ACR response and
Minimal Disease Activity (MDA), with high sensitivity and
specificity (both > 90%), including when compared with
joint ultrasonography.®?*-? The present study is the first
to examine the relationship between DAPSA and skin dis-
ease severity. The authors observed a weak correlation
between DAPSA and PASI, which should be interpreted cau-
tiously. DAPSA should not be considered a substitute for skin
assessments, particularly in patients with severe cutaneous
involvement. Its practical utility as a holistic screening tool
may be best suited for initial global assessment in settings
where formal dermatology scoring is unavailable, rather
than for precise quantification of skin activity.

Several limitations should be acknowledged. First, the
cross-sectional design limits our ability to establish causal
relationships between DAPSA and skin disease severity.
Second, this study was conducted at a single tertiary
center in China, which may limit the generalizability of
the present findings to other populations with different
genetic, environmental, and clinical characteristics. Thirdly,
although the authors applied propensity score matching
to adjust for differences in musculoskeletal disease activ-
ity, residual confounding due to unmeasured variables -
such as psychological burden, treatment adherence, or sub-
clinical inflammation - may still exist. These limitations
highlight the need for well-designed prospective studies
to clarify the dynamic interplay between skin and joint
involvement in PsA and to refine integrated disease activity
measures.

Clinically, the present results highlight that DAPSA,
although not a substitute for dedicated skin assessments,
may serve as a practical and holistic tool for initial disease
activity evaluation in PsA, particularly where PASI or DLQI
are unavailable. Future research should explore longitudinal
relationships between DAPSA and skin severity, and whether
integrating PASI into composite indices improves their pre-
dictive validity for outcomes like treatment response or
radiographic progression.
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Abstract

KEYWORDS Background/Objectives: Epiplakin is a member of the plakin family of proteins involved in
Basal cell carcinoma; cytoskeletal organization, yet its role in skin cancers remains poorly understood. This study
Epithelial- aimed to evaluate epiplakin expression in cutaneous skin lesions and to investigate its associa-
mese.n§hyma[ tion with epithelial-mesenchymal transition markers and tumor progression.

tran§1t1on; Methods: The authors retrospectively analyzed skin specimens from squamous cell carcino-
Plé_\kmS; mas, basal cell carcinomas, and benign intradermal nevi collected between 2021 and 2025.
Skin neoplasms; Histopathological features were assessed, and immunohistochemical analysis of Epiplakin, E-
Squa'mous cell cadherin, and N-cadherin was performed. Epiplakin expression was quantified and correlated
carcinoma with cadherin levels and Breslow thickness. Plakin family protein-protein interaction networks

were analyzed using KEGG pathway and GO functional enrichment.

Results: Protein-protein interaction network analysis demonstrated that plakin family mem-
bers are associated with multiple cancer-related pathways, with a prominent enrichment in
regulating cell proliferation. Epiplakin expression was significantly higher in squamous cell car-
cinomas (389.94 +70.56) compared with basal cell carcinomas (70.39 & 15.32) and intradermal
nevi, while basal cell carcinomas showed a significant decrease compared with normal skin
(p<0.05). In non-melanoma skin cancers, epiplakin expression demonstrated a strong positive
correlation with E-cadherin (r=0.565, p <0.001) and a weak positive correlation with N-cadherin
(r=0.329, p<0.05). No significant correlation was observed with Breslow thickness (p>0.05).
Study limitations: Retrospective design and the absence of high-grade squamous cell carcinoma
cases in the study population.

* Study conducted at the Bilecik Seyh Edebali University Faculty of Medicine and Bilecik Training and Research Hospital, Bilecik, Turkey.
* Corresponding author.
E-mail: damla.findik@balikesir.edu.tr (D.G. Findik).
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Conclusions: This is the first study to assess epiplakin expression among epithelial cutaneous
cancers. Epiplakin appears to be associated with epithelial-mesenchymal transition and early
tumor progression, and its differential expression pattern may provide diagnostic utility.

© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Carcinogenesis is a complex biological process involving cel-
lular proliferation, invasion, and alterations in adhesion,
with the cytoskeleton playing a pivotal role in maintain-
ing cell shape, polarity, and mechanical stability. Among
the proteins that anchor cytoskeletal elements - such as
microfilaments, intermediate filaments, and microtubules
- to cell junctions, the plakin family has emerged as
essential for both tissue integrity and tumor biology. Mem-
bers of this family, including Desmoplakin (DSP), Envoplakin
(EVPL), Periplakin (PPL), Plectin (PLEC), and Bullous Pem-
phigoid Antigen-1 (BPAG1), provide structural links between
cytoskeletal filaments and junctional complexes such as
desmosomes and hemidesmosomes.' Alterations in their
expression or localization have been associated with various
cancers, and some plakins have been proposed as poten-
tial biomarkers. For example, elevated serum anti-BPAG1
autoantibodies have been reported in melanoma patients
compared with healthy individuals, although these find-
ings have not been consistently replicated across studies.?
Furthermore, studies in breast cancer have shown that
decreased levels of plakins accompany early cytoskele-
tal disorganization. Their reduced expression leads to
centrosome mispositioning and weakening of intercellular
junctions - changes that reflect loss of epithelial polarity
and are characteristic of Epithelial-Mesenchymal Transition
(EMT).*

Epiplakin (EPPK1) represents a less-characterized mem-
ber of the plakin family, distinguished by its unique
arrangement of tandem plakin repeat domains. Unlike
other plakins, EPPK1 lacks spectrin repeats and a clear
actin-binding domain, suggesting a divergent structural and
functional role. While it is expressed in multiple epithelial
tissues, its contribution to tumorigenesis remains incom-
pletely understood, and studies on its involvement in cancer
are still limited." Data from GEPIA2 indicate that EPPK1
mRNA levels are reduced in cutaneous melanoma, whereas
UALCAN-based proteomic datasets show that protein-level
alterations remain unclear.>® Given that melanocytes and
keratinocytes are interconnected through cadherin-based
junctions, plakin proteins such as EPPK1 may contribute
to the stabilization of these adhesion complexes. Clarify-
ing whether EPPK1 expression varies between benign and
malignant cutaneous lesions may offer diagnostic value.”
Despite this potential relevance, systematic studies examin-
ing EPPK1 expression across diverse cutaneous malignancies
- such as Squamous Cell Carcinoma (SCC) and Basal Cell
Carcinoma (BCC) - are currently lacking, and its expression
profile in benign lesions like intradermal nevi has not been
characterized either.

Previous studies have linked EPPK1 to the development of
several cancer types, including hepatocellular, cervical, col-

orectal, bladder urothelial, and esophageal squamous cell
carcinomas.?"'2 Given that plakins contribute to cytoskeletal
anchorage and junctional stability, altered EPPK1 expres-
sion may influence adhesion-related pathways that are
also reflected in cadherin dynamics. Because the balance
between E-cadherin and N-cadherin is an important indi-
cator of adhesion loss and invasive potential, evaluating
their relationship with EPPK1 expression may help clarify
whether this plakin participates in adhesion remodeling in
skin tumors. The present study aims to assess the immuno-
histochemical expression of EPPK1 alongside E-cadherin and
N-cadherin in SCC, BCC, intradermal nevi, and normal skin
specimens. Expression levels are compared across lesion
types, and correlations with Breslow thickness are analyzed
to explore associations with tumor invasiveness. Normal
skin specimens serve as controls. Findings from this study
may provide new insights into the diagnostic significance of
EPPK1 and its potential interplay with cadherin-mediated
adhesion in cutaneous lesions. In addition to the immuno-
histochemical evaluation, this study also aims to investigate
the molecular interaction network of plakin family proteins
and to identify their overlap with SCC-associated protein
networks. Furthermore, GO and KEGG enrichment analyses
are conducted to identify significantly enriched biological
processes and signaling pathways associated with the over-
lapping proteins.

Materials and methods

Subjects and inclusion/exclusion criteria

This retrospective study analyzed skin tissue samples col-
lected between 2021 and 2025 from the archives of the
Pathology Department at Bilecik Education and 83 Research
Hospital. A total of 24 intradermal nevi were included
to allow comparison with 20 corresponding normal tissue
samples in immunohistochemical analyses. In addition, 40
malignant cutaneous lesions were examined, comprising 20
BCCs and 20 SCCs.

Only primary cutaneous malignancies from patients
who had not received prior radiotherapy or chemotherapy
were included. Benign tissues obtained from patients with
malignant lesions were excluded to avoid confounding. To
minimize the influence of external factors on the analysis,
individuals with known pre-existing dermatologic or pul-
monary diseases were excluded, given emerging evidence
that alterations in plakin-related proteins may affect ker-
atinocyte adhesion and have been implicated in conditions
such as bronchiolitis obliterans.'””'* To ensure adequate
tissue for immunohistochemical assessment, only lesions
measuring > 0.5mm were included. Ethical approval for
this study was granted by the Ethics Committee of Bilecik
University (approval n®2025/7-12). All procedures were con-
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ducted in accordance with institutional guidelines and the
principles outlined in the Declaration of Helsinki.

Histopathological examination

Tissue specimens were fixed in 10% neutral buffered for-
malin to preserve structural integrity. Following fixation,
samples underwent standard histopathological processing,
including dehydration, clearing, and paraffin embedding.
Sections of 4um thickness were prepared from paraffin
blocks and mounted onto glass slides. Slides were deparaf-
finized in xylene and rehydrated through a graded ethanol
series (100%, 90%, 80%, 70%). The sections were then stained
with Hematoxylin and Eosin (H&E) to allow detailed visual-
ization of cellular and tissue morphology. After staining, the
slides were cover-slipped using Entellan.

Histopathological evaluation was performed using an
Olympus CX23 brightfield microscope equipped with an
Olympus EP50 camera (1920 x 1080 pixels). Lesions were
categorized according to established diagnostic criteria:
intradermal nevi were characterized by melanocytic nests
confined to the dermis; BCC by basaloid tumor islands
with peripheral palisading and hyperchromatic nuclei; and
SCC by keratinocytic atypia, intercellular bridges, and
keratinization."'® For BCC subtyping, nodular, superficial,
nodulocystic, and adenoid variants were classified as non-
aggressive forms, whereas morpheaform and infiltrative
subtypes were considered aggressive.'” Tumor invasion was
assessed by measuring Breslow thickness, defined as the per-
pendicular distance from the granular layer of the epidermis
to the deepest point of tumor extension.'®

Immunohistochemistry

Formalin-fixed, paraffin-embedded tissue blocks were sec-
tioned at a thickness of 4 um. Sections were deparaffinized
in xylene and rehydrated through a graded alcohol series.
Antigen retrieval was performed in citrate buffer (pHé6), fol-
lowed by blocking of endogenous peroxidase activity using
3% hydrogen peroxide.

The sections were incubated at room temperature with
the primary antibodies: EPPK1 (1:100, PA5-64412, Thermo
Fisher Scientific, Waltham, MA, USA), E-cadherin (1:250,
sc-8426, Santa Cruz Biotechnology, Dallas, TX, USA), and
N-cadherin (1:250, sc-59987, Santa Cruz Biotechnology,
Dallas, TX, USA). After incubation with the appropri-
ate secondary antibody, immunoreactivity was visualized
using a streptavidin-HRP detection system, with 3,3'-
Diaminobenzidine (DAB) as the chromogen. Slides were
counterstained, dehydrated, and mounted for evaluation
under a light microscope.

Quantitative digital image analysis

Immunohistochemical staining intensity was quantified using
ImageJ software (v1.53e, National Institutes of Health,
USA). For each case, five regions of interest (ROls) were
randomly captured at x400 magnification using an Olym-
pus CX23 brightfield microscope equipped with an Olympus
EP50 camera (1920 x 1080 pixels). Images were processed

using ImageJ software (version 1.53e, National Institutes of
Health, USA). To separate the chromogen signal from hema-
toxylin counterstaining, color deconvolution was applied,
and the resulting image was converted to 8-bit grayscale
for quantification. A fixed threshold limit, determined based
on control staining to ensure appropriate discrimination of
positive signal, was applied to all images to maintain con-
sistency across samples. Immunoreactivity was quantified
in terms of Integrated Optical Density (I0OD), calculated as
area x optical density.'” Mean 10D values obtained from each
ROI were averaged and normalized (divided by 10°) prior to
statistical analysis.

Protein-protein interaction network analysis

A Protein-Protein Interaction (PPI) network was constructed
for plakin family members, including EPPK1, DSP, EVPL, PPL,
PLEC, BPAG1, and Microtubule Actin Crosslinking Factor-
1 (MACF1), using a minimum confidence score of 0.4
and incorporating 100 additional interactors. Similarly, a
disease-associated network related to SCC (DOID:1749) was
generated using the same 0.4 confidence cutoff and 200
additional interactors. Both networks were generated and
processed in Cytoscape v3.10 (Cytoscape Consortium, San
Diego, CA, USA), where the Merge/Intersect tool was used
to identify shared interactors. The resulting intersected pro-
tein set was subjected to KEGG pathway and GO functional
enrichment analysis using the STRING v12 online platform.
The top ten significantly enriched pathways (FDR<0.05)
were visualized as box plots, indicating both statistical sig-
nificance and enrichment magnitude.?’

Statistical analysis

All statistical analyses were performed using SPSS Statistics
v26 (IBM, Armonk, NY, USA). Data distribution was assessed
for normality using the Shapiro-Wilk test. Differences in
continuous immunohistochemical expression levels among
groups were analyzed using the Kruskal-Wallis test, followed
by Bonferroni-adjusted post hoc pairwise comparisons. Cat-
egorical variables were evaluated using the Chi-Square test.
Correlations between protein expression levels and Breslow
thickness were assessed with Spearman’s rank correlation
analysis. A p-value < 0.05 was considered statistically sig-
nificant.

Results

Clinico-pathological characteristics of the study
samples

Histopathological evaluation of intradermal nevi demon-
strated nests of round to oval nevus cells dispersed
throughout the dermis. BCC specimens exhibited basa-
loid cell nests extending into the dermis with prominent
peripheral palisading. In SCC samples, infiltrative nests of
squamous cells were observed, showing variable degrees of
keratinization and occasional formation of keratin pearls

(Fig. 1).



. Findik and O. Tirelik

Figure 1

Histopathology of non-melanoma skin lesions (Hematoxylin & eosin stain) (A) Intradermal nevus, nests of round to oval

nevus cells (black arrow) within the dermis. (B) Nodular BCC, basaloid nests with peripheral palisading (red arrow). (C) Infiltrative
BCC, strands and cords of basaloid cells (red arrow) infiltrating the dermis. (D) Well-differentiated SCC, squamous nests with
prominent keratinization and keratin pearls (yellow arrow). (E) Moderately differentiated SCC, squamous nests with intermediate
keratinization. Scale bars: 100 pm.

Table 1 Clinico-pathological parameters of intradermal nevi and non-melanoma skin cancers.
Intradermal nevi Scc BCC p-value
Age (years) 41.33+10.33 69.05+12.32 70.40+14.22 0.000%¢
Gender
Male (n) 8 (33.3%) 10 (50%) 15 (75%) 0.022°¢
Female (n) 16 (66.7%) 10 (50%) 5 (25%)
Total % 24 (100%) 20 (100%) 20 (100%)
Localization
Head, Neck (n) 21 (59.4%) 18 (75%) 18 (75%) 0.953°
Trunk, Extremities (n) 3 (40.6%) 2 (25%) 2 (25%)
Total (%) 24 (100%) 184 (100%) 184 (100%)
Grade
Low (n) 10 (50%)
Mid (n) 10 (50%)
Total % 20 (100%)
Types
Non-Aggressive (n) 15 (75%)
Aggressive (n) 5 (25%)
Total % 20 (100%)

Breslow (jvm)

4186.13 £2512.96

3534.26 +2652.04 0.3722

Data are shown as mean + SD or number and percentage (%).
a Kruskal-Wallis test; P Chi-Square test.
SCC, Squamous Cell Carcinoma; BCC, Basal Cell Carcinoma; SD, Standart deviation. Statistical significance (¢ p <0.05).
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Clinico-pathological characteristics of the study sam-
ples are summarized in Table 1. The mean age differed
significantly among the groups, with patients in the intra-
dermal nevus group being younger (41.33+10.33 years)
compared to those in the SCC (69.05 + 12.32 years) and BCC
(70.40 & 14.22 years) groups (p <0.05). Gender distribution
also varied significantly (x? = 7.612, p <0.05), with a female
predominance in the intradermal nevus group (66.7%) and
a male predominance in the BCC group (75%). Tumor local-
ization did not differ significantly among groups (p > 0.05),
with the majority of lesions located on the head and neck in
all groups. In SCC samples, histopathological grading was
evenly distributed between low-grade (50%) and moder-
ately differentiated (50%) tumors. In BCC, most cases were
classified as non-aggressive (75%), while a smaller propor-
tion were considered aggressive (25%). Breslow thickness
did not differ significantly between SCC and BCC groups
(4186.13 +£2512.96 pum vs. 3534.26 +2652.04 um, p>0.05)
(Table 1).

EPPK1 expression across benign and malignant skin
lesions

EPPK1 expression levels differed significantly among
the groups. The intradermal nevus group (27.08 +3.82)
exhibited markedly lower expression compared with nor-
mal skin (147.85+17.58, p<0.05) and the SCC group
(392.66 +55.24, p <0.05). In normal skin, EPPK1 immunore-
activity was predominantly cytoplasmic in cells of the
stratum granulosum, with mild expression observed in
the stratum spinosum. No significant difference in EPPK1
expression was noted between the nevus and BCC groups
(70.39+15.32, p>0.05). Compared with normal tissue,
BCC samples showed significantly lower EPPK1 expression
(p <0.05). In contrast, SCC specimens demonstrated signifi-
cantly higher EPPK1 expression relative to both nevus and
BCC samples (p < 0.05), while expression levels in SCC were
not significantly different from the normal group (p>0.05)
(Fig. 2).

Cadherin expression in non-melanoma skin cancer

E-cadherin expression differed significantly between the
BCC and SCC groups. In normal skin, E-cadherin showed
strong localization at intercellular junctions, with mild
cytoplasmic staining in the squamous layer. The BCC
group exhibited a mean E-cadherin optical density of
147.54 £+ 38.26, whereas the SCC group showed markedly
higher expression at 389.94+70.56 (p<0.05), with some
cells exhibiting increased cytoplasmic staining. In con-
trast, N-cadherin expression was generally low in both BCC
(139.61+45.47) and SCC (216.37 +59.83) groups, with no
statistically significant difference between them (p>0.05)
(Fig. 3).

In  well-differentiated SCC samples, E-cadherin
immunoreactivity remained largely at intercellular
junctions, whereas EPPK1 showed intense cytoplasmic
expression. In areas where some tumor cells exhibited
increased cytoplasmic E-cadherin, the corresponding sec-
tions displayed widespread cytoplasmic upregulation of
EPPK1 (Fig. 4).

Correlation of EPPK1 expression with cadherins
and breslow thickness

Spearman correlation analysis demonstrated significant pos-
itive associations between EPPK1 expression and cadherin
levels in non-melanoma skin cancers. EPPK1 exhibited
a strong positive correlation with E-cadherin (r=0.565,
p<0.001) and a moderate positive correlation with N-
cadherin (r=0.329, p<0.05) (Table 2, Fig. 5). When tumor
subtypes were analyzed separately, EPPK1 showed sig-
nificant positive correlations with both E-cadherin and
N-cadherin in BCC. In SCC, EPPK1 remained positively
correlated with E-cadherin and additionally demonstrated
a moderate positive correlation with Breslow thickness
(p<0.05), whereas no significant association was observed
with N-cadherin (Table 2).

Protein-protein interaction network analysis

PPl network associated with SCC (DOID:1749) was con-
structed using a minimum confidence score of 0.4 and
including 200 additional interactors. The resulting network
consisted of 246 nodes and 8258 edges, with an average
node degree of 67.1 and an average local clustering coef-
ficient of 0.692. In comparison, a random network of the
same size was expected to contain 3172 edges, highlighting
a significantly higher connectivity in the observed network
(PPl enrichment p-value < 1.0e-16).

Intersection of the plakin family protein network
with the SCC-associated network identified a subset of
shared interactors. KEGG pathway enrichment analysis of
these overlapped proteins showed significant enrichment
(FDR < 0.05) across multiple pathways. The top ten enriched
pathways were: MicroRNAs in cancer, Pancreatic cancer,
Bladder cancer, Melanoma, Endocrine resistance, Proteo-
glycans in cancer, Prostate cancer, EGFR tyrosine kinase
inhibitor resistance, Kaposi sarcoma-associated herpesvirus
infection, and Non-small cell lung cancer (Table 3).

GO enrichment analysis identified significant overrep-
resentation of several biological processes. The most
enriched terms included regulation of epithelial cell
proliferation (FDR=2.49E-21, 39 genes) and positive reg-
ulation of cell population proliferation (FDR=1.91E-34,
75 genes). Additional proliferation-related processes were
also highlighted, such as regulation of fibroblast prolif-
eration (FDR=7.42E-14, 18 genes) and positive regula-
tion of epithelial cell proliferation (FDR=1.32E-16, 27
genes). Cytoskeletal organization pathways were enriched,
including intermediate filament cytoskeleton organization
(FDR=6.36E-14, 18 genes). Adhesion-associated processes
showed significant enrichment, including regulation of cell
adhesion (FDR = 1.65E-30, 65 genes) and negative regulation
of cell-cell adhesion (FDR =3.15E-16, 26 genes). Additional
enriched terms included negative regulation of apoptotic
signaling (FDR=1.71E-17, 29 genes), regulation of T-cell
activation (FDR=5.95E-21, 39 genes), and positive regula-
tion of cell migration (FDR=9.71E-24, 48 genes) (Fig. 6).
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Figure 2 Immunohistochemical staining of EPPK1 in skin samples. (A) Negative control. (B) Normal skin, intense cytoplasmic EPPK1
expression in stratum granulosum (black arrow) and mild in stratum spinosum. (C) Intradermal nevus, very low cytoplasmic EPPK1
expression. (D) Basal cell carcinoma, moderate cytoplasmic EPPK1 expression. (E) Squamous cell carcinoma, strong cytoplasmic
EPPK1 expression, especially in cells surrounding keratin pearls (red arrow). Scale bars: A, insets 30 um, B-E 100 um. (F) Boxplot
showing EPPK1 optical density as median + IQR; whiskers indicate minimum-maximum. Kruskal-Wallis test, * p <0.05, a, Significantly
different from normal skin and SCC. BCC, Basal Cell Carcinoma; SCC, Squamous Cell Carcinoma; IQR, Interquartile Range.
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Figure 3 Immunohistochemical staining of E-cadherin and N-cadherin in skin samples. (A) Normal skin, E-cadherin predominantly
at intercellular junctions with lower cytoplasmic expression. (B) BCC, E-cadherin cytoplasmic expression. (C) SCC, E-cadherin
cytoplasmic expression, with increased intensity in some cells. (D) Normal skin, intense N-cadherin in vascular walls. (E) BCC,
N-cadherin cytoplasmic expression. (F) SCC, low N-cadherin expression. Scale bars: A, D, insets 30 wm; B, C, E, F 100 pm. (G)
Boxplot of E-cadherin optical density (median 4 IQR), SCC significantly higher than BCC. (H) Boxplot of N-cadherin optical density
(median £ IQR). Whiskers indicate minimum - maximum. Kruskal-Wallis test, * p<0.05. BCC, Basal Cell Carcinoma; SCC, Squamous
Cell Carcinoma; IQR, Interquartile Range.

Table 2 Correlation analysis of EPPK1 expression with cadherins and Breslow thickness.

Non-melanoma Skin Cancers BCC SCcC
EPPK1 EPPK1 EPPK1
E-Cadherin r 0.565 0.375 0.327
p 0.0002¢ 0.011¢ 0.020¢
N-Cadherin r 0.329 0.350 0.015
p 0.044¢ 0.018¢ 0.917
Breslow r 0.134 -0.224 0.338
Thickness p 0.409 0.145 0.0157

Spearman’s correlation test. BCC, Basal Cell Carcinoma; SCC, Squamous Cell Carcinoma; r, Correlation coefficient. 2 p <0.05.

Discussion duction - processes that are profoundly altered during
carcinogenesis. Plakin family proteins serve as critical
structural bridges linking intermediate filaments to desmo-
somes and hemidesmosomes, thereby stabilizing epithelial
architecture under physiological conditions.” Accumulat-
ing evidence indicates that disruption of plakin-mediated

The cytoskeleton and its associated junctional complexes
play a central role in maintaining epithelial tissue integrity
by regulating cell adhesion, polarity, and mechanotrans-
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Figure 4

cytoskeletal anchoring enhances cellular plasticity, pro-
motes migratory capacity, and contributes to tumor
progression across various malignancies. For instance, stud-
ies in ovarian cancer have shown that decreased PLEC and
PPL expression in high-grade tumors coincides with reduced
structural stability and a shift toward a more permissive
state for invasion, even in the absence of overt EMT marker
changes. These observations suggest that plakin loss may
represent an early structural destabilization, priming tumor
cells for migration by weakening epithelial anchorage.?' PPI
network analysis of plakin family members in SCC revealed
a highly interconnected network comprising 246 nodes and
8258 edges, with an average node degree of 67.1 and a
clustering coefficient of 0.692 (PPl enrichment p <1.0e16),
highlighting a biologically meaningful organization. KEGG
pathway enrichment of the overlapping proteins highlighted
significant associations with multiple cancer-related path-
ways, including proteoglycans (FDR<0.05). These results
suggest that plakins function not only as structural com-

Immunohistochemical staining of E-cadherin and EPPK1 in SCC. (A-B) Well-differentiated SCC, E-cadherin predominantly
at intercellular junctions (black arrow) and corresponding region showing intense cytoplasmic EPPK1 expression (red arrow). (C-D)
Another area of the same SCC tumor, showing regionally increased cytoplasmic E-cadherin in some tumor cells (black arrow) and
widespread cytoplasmic upregulation of EPPK1 across the same region (red arrow). Scale bars: 30 wm.

ponents but may also participate in SCC signaling cascades
that regulate tumor cell behavior, adhesion, and migration.
Experimental evidence from Hela cells shows that EPPK1
knockdown accelerates keratinocyte motility and induces
cytoskeletal rearrangements, whereas overexpression sup-
presses motility.??

Among plakins, EPPK1 is distinctive in that it lacks
spectrin repeats and a clear actin-binding domain, and
its role in cancer remains poorly understood.”?? Research
on EPPK1 is still limited, and its involvement in cuta-
neous malignancies has yet to be fully elucidated. Previous
studies in esophageal SCC have reported markedly ele-
vated EPPK1 expression compared with normal controls,
whereas in colorectal adenocarcinomas, EPPK1 expression
was decreased, suggesting a context-dependent role for
this protein.'®'> A recent review on head and neck can-
cers highlighted that desmosomal components, including
plakin proteins, can paradoxically act, as their expres-
sion, localization, and interactions dynamically change
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Figure 5 Scatter/dot graph of EPPK1 optical density versus E-cadherin and N-Cadherin optical density. Spearman’s correlation
test, p<0.05.

during cancer progression.”* Likewise, although plectin is
frequently upregulated in many tumor types, its down-
regulation has been reported in certain malignancies,
emphasizing a dual expression pattern and underscoring
the pivotal role of plakins in regulating tumor progression
depending on cellular and tissue context.”” These obser-
vations suggest that the functional consequences of EPPK1
expression may vary according to tissue context and tumor
type, highlighting the need for further investigation, partic-
ularly in cutaneous tumors. In cutaneous cancers, elevated
serum anti-BPAG1 autoantibodies have been reported in
melanoma patients compared with healthy individuals, indi-

cating a potential, yet still uncertain, role of plakins as
biomarkers.?* In the present study, the authors aimed to
systematically evaluate the immunohistochemical expres-
sion of EPPK1 in benign intradermal nevi, BCC, and SCC to
clarify its potential role in skin tumor biology. The present
findings demonstrated significantly higher EPPK1 expres-
sion in cutaneous SCC (392.66 +55.24) compared with BCC
(70.39 £ 15.32) and benign intradermal nevi (27.08 4 3.82)
(p<0.05). This variation likely reflects intrinsic cell type-
dependent differences, as keratinocytic SCC cells possess
distinct cytoskeletal architecture and keratinization-related
features compared with BCC and benign melanocytic lesions,
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Table 3

KEGG enrichment analysis of the proteins shared between the plakin-family network and the Squamous Cell Carcinoma

(SCC, DOID:1749) - associated network. Plakin family proteins (EPPK1, DSP, EVPL, PPL, PLEC, BPAG1, and MACF1) were merged
with the SCC-associated PPl network, and overlapping proteins were subjected to KEGG pathway enrichment analysis using
STRING v12. The table lists the top 10 most significantly enriched pathways. Each pathway entry also includes the number of
associated genes (nGenes) and the specific pathway gene set identified. False Discovery Rate (FDR) < 0.05.

Enrichment FDR nGenes Pathway Genes Signal Pathways

2.20e-37 42 159 5.54 MicroRNAs in cancer

1.19e-27 27 71 5.25 Pancreatic cancer

4.14e-24 21 40 5.13 Bladder cancer

2.76e-26 26 72 4.98 Melanoma

1.26e-27 29 94 4.9 Endocrine resistance

1.81e-34 42 194 4.82 Proteoglycans in cancer

2.44e-27 29 97 4.81 Prostate cancer

9.41e-26 26 77 4.81 EGFR tyrosine kinase inhibitor resistance
1.10e-32 40 187 4.66 Kaposi sarcoma-associated herpesvirus infection
3.04e-24 24 68 4.66 Non-small cell lung cancer

EPPK1, Epiplakin; DSP, Desmoplakin; EVPL, Envoplakin; PPL, Periplakin; PLEC, Plectin; BPAG1, Bullous Pemphigoid Antigen-1; MACF1,

Microtubule Actin Crosslinking Factor 1.

potentially contributing to their higher EPPK1 expression.
Given this differential expression pattern, EPPK1 may have
potential diagnostic utility in cutaneous malignancies. Rou-
tinely used markers, such as E-cadherin, p53, and certain
metalloproteinases, have been suggested to aid in dif-
ferentiating SCC from pseudocarcinomatous hyperplasia.
However, a limitation of these studies was that marker
expression was not analyzed according to tumor grade, and
the differentiation of well-differentiated SCC from pseudo-
carcinomatous hyperplasia remained challenging.?® In this
study, EPPK1 demonstrated a distinct expression pattern
in low- to mid-grade SCC, suggesting that it may provide
additional diagnostic value. Notably, in well-differentiated
SCC regions, E-cadherin immunoreactivity remained largely
at intercellular junctions, while EPPK1 showed intense
cytoplasmic expression. In areas where some tumor cells
exhibited increased cytoplasmic E-cadherin, EPPK1 expres-
sion was already widespread, indicating that changes in
EPPK1 may precede detectable alterations in E-cadherin
localization.

In normal skin, EPPK1 expression was predominantly
observed in the suprabasal layers of the epidermis, with
the most intense immunoreactivity localized near the
granular layer, suggesting a role in late keratinocyte dif-
ferentiation and epidermal barrier organization. In SCC
samples, EPPK1 expression was particularly prominent in
tumor nests and was most intense in squamous cells sur-
rounding keratin pearls. This distinct spatial distribution
may indicate that EPPK1 expression in SCC is associated
with areas of keratinization and squamous differentiation.
Such spatial patterns align with findings from epithelial
models showing that keratin intermediate filaments and
plakin family cytolinkers cooperatively stabilize keratin-
rich surface structures, supporting the idea that plakins
may influence keratinization dynamics in human epider-
mal lesions.”” Beyond malignancy, EPPK1 has also been
implicated in epithelial barrier regulation. In psoriasis,
EPPK1 is specifically downregulated in an interferon-
y-dependent manner, and its deficiency has been associated
with impaired epithelial adhesion and barrier-related gene

expression, supporting a role for EPPK1 in maintaining
epithelial stability.?? Consistent with this concept, in the
non-melanoma skin cancer group, EPPK1 expression showed
a significant positive correlation with E-cadherin, suggesting
that EPPK1 may be functionally linked to cadherin-mediated
adhesion dynamics in cutaneous epithelial lesions.

Plakin family members can exert distinct and sometimes
opposing effects in tumor biology. Notably, DSP displays a
consistent tumor-suppressive pattern, with marked reduc-
tions observed across oral and lung carcinomas. This loss
has been linked to poorer clinical outcomes, and exper-
imental data demonstrate that DSP depletion enhances
keratinocyte proliferation and activates prosurvival ERK/Akt
signaling, whereas its overexpression suppresses lung cancer
cell growth via modulation of Wnt pathway mediators. In
contrast, the plakin-related protein MACF1 exhibits a more
oncogenic profile, being highly expressed in glioblastoma; its
knockdown reduces proliferation and migration while down-
regulating Wnt pathway components.”> Regarding EPPK1,
previous studies in esophageal SCC reported functional
knockdown experiments revealing reductions in cell pro-
liferation, colony formation, migration, and invasion.'
Similarly, in adenocarcinomas such as colorectal cancer,
EPPK1 expression was positively correlated with Ki67, sug-
gesting a role in cellular proliferation.’” In line with these
findings, the GO functional enrichment analyses demon-
strated that the shared protein network formed by plakin
family members in SCC was predominantly associated with
cell proliferation-related processes, including ‘‘regulation
of epithelial cell proliferation’’, ‘‘positive regulation of
cell population proliferation’’, and ‘‘regulation of fibrob-
last proliferation’’, all enriched with highly significant FDR
values (FDR < 0.05). Beyond proliferative signaling, the net-
work also showed strong associations with cytoskeletal
organization, especially ‘‘intermediate filament cytoskele-
ton organization’’, consistent with the canonical structural
roles of plakins. Interestingly, reflecting the known dual
and sometimes opposing functions of plakin proteins, the
GO analysis revealed that the overlapping proteins were
enriched in both positive and negative regulation of cell
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adhesion, highlighting their context-dependent contribu-
tion to junctional stability or loosening. Furthermore,
enrichment in ‘‘positive regulation of cell migration’’ and
processes linked to apoptotic signaling underscores a poten-
tial involvement of plakins in pathways that facilitate tumor
cell motility and survival during carcinogenesis. In the con-
text of the present study, these functional signatures guided
the investigation of EPPK1 expression in cutaneous malig-
nancies, prompting us to examine its associations with EMT
markers and Breslow thickness to better understand its
potential contribution to tumor progression.

EMT involves the loss of cell-cell junctions and epithe-
lial polarity, including adherens junctions. Cadherins, as
adhesion molecules, can also act as signaling mediators,
influencing cellular behaviors such as migration, prolifer-
ation, apoptosis, and differentiation.?’ Pogorzelska-Dyrbus
et al. reported significantly higher E-cadherin and N-
cadherin expressions in SCC, with N-cadherin levels being
significantly elevated compared with BCC, which was asso-
ciated with a relatively higher metastatic potential.*
Similarly, Kim et al. observed increased vimentin expres-
sion in SCC.>" In the present study, although SCC samples
exhibited higher N-cadherin levels (216.37 +59.83), the
difference compared with BCC (139.61+45.47) was not
statistically significant (p>0.05), likely due to the pre-
dominance of low- and mid-grade SCCs in the studied
cohort. Suiqing et al. reported that E-cadherin expression is
markedly lower in poorly differentiated SCC compared with
well-differentiated tumors.* Consistently, in the present
study, E-cadherin showed intense cytoplasmic immunore-
activity in SCC cases (389.94+70.56, p<0.05). In the
literature, this shift of cadherins from the cell mem-
brane to the cytoplasm is often interpreted as a functional
loss of these adhesion molecules, potentially compromis-
ing cell integrity and facilitating malignant transformation
and metastasis during EMT.? Interestingly, EPPK1, which
exhibited a positive correlation with E-cadherin in the non-
melanoma skin cancer samples, may similarly be involved
in EMT-related or other cellular processes, including pro-
liferation. Its immunoreactive localization with enhanced
cytoplasmic expression was observed particularly in nests
of squamous cells surrounding keratin pearls. The posi-
tive moderate correlation between EPPK1 expression and
Breslow thickness in SCC may partly reflect increased ker-
atinization and the more prominent formation of keratin
pearls in thicker tumors, given the structural association of
EPPK1 with the cytoskeletal network.

In lung adenocarcinoma, EPPK1 knockdown led to
increased E-cadherin expression and a concomitant
decrease in vimentin levels, suggesting a role in modulat-
ing epithelial-mesenchymal characteristics.** In corneal
epithelial wound healing models, EPPK1 deficiency was asso-
ciated with decreased expression of E-cadherin, keratin-6,
and vimentin, indicating a role in cytoskeletal regulation
and potentially facilitating cell migration during tissue
repair.>* In the present study, EPPK1 expression in non-
melanoma skin cancers showed a strong positive correlation
with E-cadherin (r = 0.565, p<0.001) and a modest positive
correlation with N-cadherin (r=0.329, p <0.05). Lopes et al.
reported a positive correlation between N-cadherin and
E-cadherin in melanoma, interpreted as a partial EMT state
with a hybrid cadherin expression profile.*> Venza et al.
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found that reduced E-cadherin in cutaneous melanoma did
not significantly correlate with clinical stage or Breslow
thickness, and they suggested that its downregulation may
be more closely associated with regulating melanoma cell
proliferation.*® In the non-melanoma skin cancer samples,
the low correlation between EPPK1 and N-cadherin, along
with the absence of a significant correlation with Breslow
thickness, indicates that EPPK1 alone may not serve as a
reliable invasion marker, although it could play a role in the
early stages of EMT.

Epidemiologically, intradermal nevi are predominantly
observed in female patients, with 80.46% of cases reported
in women.*” A retrospective analysis of cases diagnosed
between 2010 and 2018 similarly confirmed this female pre-
dominance, with 1973 women and 667 men affected.*® In
contrast, BCC and SCC primarily affect older adults, with the
most frequent age of onset around 70-85 years.*® Specif-
ically, cutaneous SCC generally presents around 70-years
of age, with over 80% of cases occurring in individuals
aged 60 or older.”” Consistently, in the present study,
SCC and BCC groups exhibited a higher proportion of
males and an increased mean age compared with the
intradermal nevus group, reflecting known epidemiological
trends.

The present study represents the first systematic eval-
uation of EPPK1 expression in the context of cutaneous
malignancy progression. Although limited by its retrospec-
tive design, the findings provide valuable insights into
the potential role of EPPK1, particularly in relation to
EMT processes. Notably, EPPK1 expression was significan-
tly higher in well-differentiated SCC compared with BCC
and benign intradermal nevi, and it demonstrated a pos-
itive correlation with E-cadherin, suggesting a role in
EMT dynamics and potentially other early tumor-related
processes.

In conclusion, EPPK1 appears to act as a context-
dependent molecule associated with EMT, showing elevated
expression in keratinocytic SCC. Its differential expression
pattern and correlation with key adhesion markers highlight
its potential utility as a diagnostic biomarker for cutaneous
malignancies. Future studies with larger cohorts, including
high-grade SCCs, are warranted to further clarify the prog-
nostic significance of EPPK1.
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Abstract

Background: Tranexamic Acid (TA) has demonstrated effectiveness on melasma treatment, and
Ketotifen (KET) may inhibit mast cell-mediated melanogenesis. The histologic basis of their
depigmenting effects remains unclear.

Objectives: To evaluate histopathological changes from TA with KET over a 3-month treatment.
Methods: In this randomized, double-blind trial, 50 women with facial melasma were assigned
to KET 1 mg plus TA 250 mg (TA/KET group) or TA 250 mg (TA group), every 12h for 3-months,
with broad-spectrum sunscreen. Skin biopsies were performed at baseline and day-90. Pri-
mary outcome was epidermal melanin density reduction; secondary outcomes included stratum
corneum compaction, solar elastosis, basement membrane disruptions, and counts of mast cells,
melanocytes (including pendulum melanocytes), and upper dermal VEGF density.

Results: Groups were comparable at baseline. Both showed reduced epidermal melanin without
intergroup difference, with unchanged VEGF expression, mast cell and melanocyte count, and
stratum corneum parameters. The TA/KET-group presented an increase in epidermal thickness,
reduction in solar elastosis, pendulum melanocytes counting, and basal membrane disruptions.

* Study conducted at the Department of Dermatology, Universi-
dade Federal de Sao Paulo, Sao Paulo, SP, Brazil
* Corresponding author.
E-mail: acdermatologiaclinica@gmail.com (A.C. Cruz).
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Study limitations: The short treatment and follow-up may have limited detection of histologic
progression. Toluidine blue, while effective in detecting abundant mast cell populations, may
lack sensitivity for precise quantification. PAS staining of the basement membrane may occa-
sionally produce artifactual discontinuities, even when the membrane is structurally intact.

Ketotifen was not tested alone.

Conclusion: Both interventions led to epidermal melanin reduction. The combination TA/KET
induced greater dermal and epidermal remodeling changes that surpassed those with TA alone,
showing features associated with photoaging reversal and skin homeostasis restoration.

© 2026 Published by Elsevier Espana, S.L.U. on behalf of Sociedade Brasileira de Dermatologia.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).

Introduction

Melasma is a chronic, acquired pigmentary disorder charac-
terized by symmetrical hyperpigmentation in sun-exposed
areas. It predominantly affects women of childbearing age
with intermediate and dark skin phototypes." In a Brazilian
prevalence study, melasma was observed in 36.3% of adult
women.? Given its frequent facial distribution, melasma
often has a significant impact on quality of life.’

Chronic exposure to ultraviolet (UV) and visible light
is the primary extrinsic trigger of persistent epidermal
hypermelanosis in melasma. This exposure promotes the
upregulation of the melanocortin-1 receptor and «-MSH, and
induces a senescent phenotype in dermal fibroblasts.*® Sex
hormones also contribute to the pathogenesis, as pregnancy
is a commonly associated risk factor, alongside a genetic
predisposition.’ Melanocytes in melasma are hypertrophic
and contain an increased number of melanosomes. These
cells undergo paracrine stimulation via cytokines and medi-
ators such as IL-17, iNOS, endothelin, prostaglandin E2, and
growth factors (e.g., a-MSH, SCF, and B-FGF), as well as by
the overexpression of the estrogen receptor-g.’

In addition to epidermal hyperpigmentation, structural
alterations resembling photoaging, such as solar elastosis,
basement membrane disruption, increased vascularization,
and mast cell infiltration in the upper dermis, are also
observed in melasma, partly due to impaired autophagy.®

According to current evidence-based clinical guidelines,
the first-line treatment for melasma continues to rely on the
use of broad-spectrum sunscreens in combination with topi-
cal depigmenting agents.?° However, the limited response in
many patients has stimulated interest in adjuvant therapies,
including systemic agents.

Oral Tranexamic Acid (TA), a synthetic derivative of
lysine, inhibits the conversion of plasminogen to plasmin,
thereby disrupting the interaction between melanocytes
and keratinocytes and reducing melanin synthesis.'? It also
suppresses the production of prostaglandins and arachi-
donic acid by keratinocytes, molecules known to stimulate
melanogenesis. TA may further exert effects by indirectly
reducing circulating a-MSH levels and acting as a compet-
itive inhibitor of tyrosinase. Additionally, it is proposed
to suppress UV-induced plasmin activity, reduce mast cell
activation, and downregulate B-FGF, leading to decreased
dermal vascularization and mast cell infiltration."

Among the various bioactive mediators released by mast
cells, histamine has been shown to promote melanogene-

sis primarily through H2 receptor activation.’” Stem Cell
Factor (SCF), which is overexpressed in melasma, supports
mast cell survival, proliferation, migration, and activation
via binding to the c-KIT receptor. Tryptase, another mast
cell-derived protease, activates Matrix Metalloproteinases
(MMP-1 and MMP-9), which degrade types | and IV colla-
gen, contributing to extracellular matrix degradation and
basement membrane disruption. Mast cells also stimulate
angiogenesis by releasing VEGF, FGF-2, and TGF-.">'

Ketotifen Fumarate (KET) is a mast cell stabilizer com-
monly used in the treatment of asthma with allergic
components. One proposed mechanism of action is the
blockade of IgE-activated Ca?* channels, which prevents the
release of histamine and other mediators." In a clinical trial
involving 74 women with melasma, a combination of KET and
famotidine (an H2-receptor antagonist) resulted in a modest
improvement in skin lightening.'®

While the efficacy of tranexamic acid in melasma treat-
ment is well established, the role of antihistamines remains
less defined. As the histopathological basis of improvement
from these agents remains poorly understood, investigat-
ing the tissue-level changes associated with KET and TA is
essential for supporting the development of new treatment
strategies for melasma.

Methods

This was a prospective, randomized (1:1), comparative,
parallel-group, double-blind, superiority clinical trial con-
ducted from September to December 2022. Fifty women
(aged 18-65 years) with untreated facial melasma, except
for the use of sunscreen for at least one month, were
enrolled. Exclusion criteria included the presence of other
facial dermatoses, pregnancy or lactation, immunosuppres-
sion, and risk factors for thromboembolism (e.g., use of
hormonal contraceptives or hormone replacement therapy,
smoking, obesity, sedentary lifestyle, or a personal or family
history of thromboembolic events).

The study was conducted at the outpatient clinic of a
public hospital in Brazil. The protocol was approved by
the Institutional Research Ethics Committee (approval n®
0333/2022), and all participants provided written informed
consent. The study was registered in the Brazilian Registry
of Clinical Trials (ReBEC: RBR-10jn7f39). Clinical, quality-
of-life, and colorimetric efficacy data from this trial were
published previously.'’
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Fifty eligible participants were randomized using a
computer-generated sequence into two groups. The con-
trol group (TA) received 250mg of oral tranexamic acid
plus a placebo every 12h, while the intervention group
(TA/KET) received 250 mg of oral tranexamic acid plus 1 mg
of ketotifen every 12 h. All components were compounded
into identical capsules, and both participants and evalu-
ators were blinded to treatment allocation. The blinding
code was maintained by the compounding pharmacy and was
only broken after statistical analyses were completed. Sys-
temic treatment lasted 90-days.'® All participants received
a tinted broad-spectrum sunscreen (Photoaging Control SPF
50, Eucerin™) and were instructed to reapply it every 3-hs
during the day throughout the study period.

Skin biopsies were obtained using a 3-mm punch at base-
line (DO) and on day-90 (D90), from the same anatomical
site, with a maximum variation of 1cm. Samples were
fixed in formalin, paraffin-embedded, and stained with
Hematoxylin-Eosin (HE), Fontana-Masson, Periodic Acid-
Schiff (PAS), and toluidine blue. Immunohistochemistry was
performed using anti-Melan-A (Dako, undiluted, A103 clone,
RTU) and anti-vascular endothelial growth factor (VEGF;
Dako, 1:50 dilution, VG1 clone) antibodies.

Slides were photographed in triplicate at 40x magnifica-
tion using a digital scanner (3DHistech, Budapest, Hungary),
selecting representative interfollicular areas free of arti-
facts. Images were saved in TIFF format. Quantitative
analyses were conducted using ImageJ software (version
1.51e; NIH, USA) by a trained dermatologist who was blinded
to both the biopsy time point (DO or D90) and the treatment
allocation. The only exception was the Toluidine Blue stain-
ing, which was evaluated by two trained pathologists due to
the complexity of its assessment. "

The primary outcome was the change in epidermal
melanin content between DO and D90, assessed by Fontana-
Masson staining using split-channel analysis and image
binarization. Staining intensity was quantified as the mean
pixel intensity in the color histogram, ranging from 0
(black) to 255 (white). Secondary outcomes included: stra-
tum corneum compaction and solar elastosis (evaluated
on HE); basement membrane disruptions (PAS); mast cell
density in the upper dermis (toluidine blue); melanocyte
density and presence of pendulum melanocytes (Melan-A);
and VEGF staining intensity (color deconvolution analysis
in ImagelJ). Due to the algorithm used for deconvolu-
tion in ImageJ, intensity values are not restricted to the
standard 8-bit scale (0-255), but reflect summed optical
density, yielding higher raw pixel values proportional to
stain deposition.?’ Solar elastosis was qualitatively graded
as: O=absent, 1=mild/focal to moderate, and 2 =intense.
Stratum corneum compaction was scored as: 0=absent,
1 =partial, and 2 = diffuse.”!

Sample size was calculated using G*Power software to
detect a between-group difference greater than 20%, assum-
ing a standard deviation of a similar magnitude. A 10%
dropout rate was anticipated. With a one-tailed alpha of
0.05 and 80% statistical power, the required sample was 25
participants per group.

Normality was assessed using the Shapiro-Wilk test.?” Sta-
tistical analyses were performed using IBM SPSS version 25.
Between-group comparisons were conducted using a gen-
eralized linear mixed-effects model with Sidak adjustment

for multiple comparisons.?® Analyses followed the intention-
to-treat principle, and missing data were handled via mixed
model imputation. Statistical significance was set at p < 0.05
(one-tailed).?*

Results

A total of 71 participants were initially screened, of whom
21 (29.5%) were excluded based on eligibility criteria. The
trial ultimately enrolled 50 participants, equally allocated
to the TA group (n=25) and the TA/KET group (n=25). Six
participants discontinued the study (5 from the TA group
and 1 from the TA/KET group) due to reasons unrelated to
treatment-related adverse effects: two were lost to follow-
up, and four declined to undergo the second biopsy (Fig. 1).

The groups were demographically comparable: the mean
age (SD) was 48 (6) years in the TA/KET group and 45 (7) years
in the TA group, and most participants in both groups had
high phototypes (IV, V, or VI) (Table 1). Both groups showed
clinical improvement in all evaluated parameters (mMASI,
MelasQoL, and colorimetry) from baseline (D0) to post-
treatment (D90), with no differences between them (Fig. 2).
At day 90 (D90), for example, the mean reduction in mMASI
was 47% (36-58%) in the TA group and 52% (44%-59%) in
the KETO group (p > 0.25, 95% Cl). During follow-up without
treatment (D120), recurrence was observed in both groups,
with no significant difference between them (p=0.36)."”

Histological and immunohistochemical findings are sum-
marized in Table 2. An overall reduction in epidermal
melanin content was observed in both groups after 90-days
of treatment (—12.7; 95% Cl: —18.0 to —7.4; p<0.001), with
no difference between the groups (Fig. 3).

The melanocyte count, assessed via Melan-A staining,
remained unchanged in both groups. However, a reduction
in melanocyte area was observed across groups after treat-
ment (—89; 95% Cl: —167 to —11; p=0.025), again with
no between-group difference. Notably, melanocyte area
decreased significantly in the TA/KET group (—132; 95% Cl:
—254 to —10; p=0.034). In addition, the number of pendu-
lum melanocytes was reduced in the TA/KET group (—0.66;
95% Cl: —1.18 to —0.13; p=0.015) (Fig. 4).

An increase in epidermal thickness was observed exclu-
sively in the TA/KET group at day-90 (14.3; 95% Cl: 7.1
to 21.4; p<0.001). This group also showed a significant
reduction in solar elastosis (-0.20; 95% Cl: —0.41 to —0.36;
p=0.014), suggesting a favorable remodeling effect in the
dermal compartment (Fig. 5). Furthermore, the number of
basal membrane disruptions decreased significantly only in
the TA/KET group after treatment (—0.73; 95% Cl: —1.04 to
—0.4; p<0.001) (Fig. 6).

No significant changes were observed between groups
or over time in mast cell count (evaluated using toluidine
blue staining), stratum corneum thickness and compac-
tion (assessed via H&E), or VEGF expression (evaluated by
immunostaining).

Discussion

Although no clinical differences were observed between
groups after treatment, and a relapse occurred in both
groups 30-days after treatment suspension,'’ this study
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Screened participants (n=71)

Enroliment
Randomised (n=50)

Exclusion criteria
(n=21)

{

Ketotifen Group (KET)
n=25
- Received sunscreen +
250mg Tranexamic Acid +
1mg Ketotifen 12/12h

!

Tranexamic acid group (TA)

n=25

- Received sunscreen + 250mg
Tranexamic Acid + placebo 12/12h

Allocation DO Dm‘::’:lg)mo
. One participant moved away
.............................................. > . One participant lost contact
- 4 participants didn't feel
fortabl d 2nd
Follow-up D90 (;:)ompsc;na e to undergo a 2n
KET Group at the end of clinical trial TA Group at the end of clinical trial
n=24 n=20
Analysis
Intention-to-treat analysis n=24 Intention-to-treat analysis n=20
Fig. 1 CONSORT flow diagram of the study.
Table 1 Main clinical and demographic variables of the participants at inclusion.
Variables TA/KET group TA group
n 25 25
Age (years), mean (SD) 48 (6) 45 (7)
Phototype, Il'and IlI 4 (16) 9 (36)
n \" 11 (44) 9 (36)
(%) V and VI 10 (40) 7 (28)
Pregnancies, median (P25-P75) 2 (1-2) 2 (1-3)
Daily exposition to the sun (min), mean (SD) 95 (79) 73 (68)
Family history of melasma, n (%) 18 (72) 17 (68)
Age of melasma onset (years), mean (SD) 33 (11) 29 (9)
mMMASI, mean (SD) 8 (2) 8 (2)
MELASQoL, mean (SD) 47 (12) 53 (12)
Dif-*L, mean (SD) 4 (2) 4 (2)

Group TA/KET: Combination therapy of oral 1mg of ketotifen plus 250 mg of tranexamic acid 12/12h. Group TA: Oral therapy of
250mg of tranexamic acid plus placebo 12/12h. mMASI, Modified Melasma Area and Severity Index; MELASQoL, Melasma Quality of
Life questionnaire; Dif-*L, Colorimetric difference of the lightness (*L) between melasma and adjacent skin.

revealed distinct histopathological changes following the
interventions, suggesting a potential role of mast cell stabi-
lizers and antihistamines in the treatment of melasma.
The pathogenesis of melasma involves multiple mech-
anisms beyond melanocyte hypertrophy. Alterations in
different skin compartments, such as the epidermis, dermis,

basement membrane, and cutaneous barrier, are involved
in the disease process.” Histological features such as solar
elastosis, increased perivascular mast cells and sebaceous
glands, basement membrane disruption, and enhanced
vascularization have been consistently demonstrated in
melasma-affected skin.?>?® Additionally, a transcriptional
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Fig. 2
group (C-D).

Fig. 3
Masson, x40).

analysis of melasma lesions reported the involvement of
nearly 300 genes, underscoring the complexity of its patho-
physiology, which extends beyond melanocytes to include
dermal components as well.”’

The reduction in epidermal melanin observed in both the
TA and TA/KET groups is consistent with previous evidence
supporting the depigmenting effects of TA, even when used
without topical lightening agents.'®"" However, the addition
of ketotifen did not yield a significantly greater reduction
in melanin, possibly due to the dominant effect of TA mask-
ing any additional impact. Notably, although between-group
differences in melanocyte volume were not statistically

Photographic records are presented at baseline (DO), at the conclusion of systemic treatment (D90). TA group (A-B); KET

s~z

SRSl

Fontana-Masson images of TA group evidencing epidermal melanin reduction: (A) baseline and (B) post-treatment (Fontana-

significant, the TA/KET group showed a more pronounced
reduction after treatment.

While melanophages are commonly increased in hyper-
pigmented skin,*%3" their exact role in melasma remains
uncertain. Given their absolutely low density compared
to epidermal melanin,*? their contribution may be more
indicative of chronic photodamage than a primary driver of
pigmentation. Nevertheless, melanophages are recognized
markers of photoaging and are more prevalent in individuals
with darker phototypes.*®3!

Although total melanocyte counts remained stable
in both groups, a significant reduction in pendulum
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Table 2 Histological and immunohistochemical variables according to group (n=44).

Variables TA TA/KET p (time x
group)
DO D90 p (time) DO D90 p (time)
Mean (SD) Mean (SD)

Epidermal melanin (intensity)? 84 (13) 67 (16) <0.001 83 (13) 75 (17) 0.005 0.103
Dermal melanin (intensity)* 21 (14) 13 (7) 0.013 19 (14) 18 (12) 0.74 0.183
Mast cells” 1.7 (1.9) 2.8(2.9) 0.154 2.7(2.2) 2.2((1.5 0.253 0.424
Basal layer melanocytes® 16 (5) 14 (5) 0.131 17 (6) 15 (4) 0.085 0.480
Pendulum melanocytes® 1 (0.8) 0.8 (1.3) 0.219 1.5(1.3) 1(1.2) 0.015 0.54
Melanocytes area (x10)¢ 68 (19) 63 (12) 0.344 71 (24) 57 (14) 0.034 0.179
BMZ discontinuities® 0.9 (0.8) 0.8(0.8) 0.776 1.3(0.9) 0.6 (0.6) <0.001 0.608
Thickness of the stratum corneum [um] 40 (12) 43 (16) 0.18 44 (16) 47(13) 0.5 0.335
Thickness of the epidermis [pum] 97 (26) 261 (35) 0.156 282 (30) 264 (33) <0.001 0.191
Compaction of the stratum corneum® n (%) n (%)

0 (absent) 10 (40) 10 (47) 0.387 12 (48) 16 (66) 0.257 0.323

1 (partial) 11 (44) 9 (42) 11 (44) 6 (25)

2 (diffuse) 4 (16) 2(9) 2 (8) 2 (8)
Solar elastosis’ n (%) n (%)

0 (absent) 3 (12) 4 (19) 0.166 4 (16) 5 (20) 0.014 0.636

1 (mild to moderate) 13 (52) 11 (52) 12 (48) 14 (58)

2 (moderate to severe) 9 (36) 6 (28) 9 (36) 5 (20)
VEGF %103 intensity?® 79 (69) 77 (13) 0.465 73 (68) 76(11) 0.276 0.683

@ Mean pixel intensity, as shown in the color histogram, varies between 0 and 255.
b Number of mast cells (calculated as the mean count across five zones at 40x magnification).

¢ Absolute number of cells at 40x magnification.
d Melanocytes mean area at 40x magnification.

€ Visual qualitative scale: 0 (compactation absent, ‘‘basket-weave’’ pattern), 1 (partial corneum compaction, intermixed areas of
compact and non-compact stratum corneum) and 2 (diffuse compaction of the stratum corneum).

f Visual qualitative scale for solar elastosis in the upper dermis: 0 (absent), 1 (mild to moderate) and 2 (moderate to intense).

¢ Vascular Endothelial Growth Factor (VEGF, Dako, 1:50): mean pixel intensity in the upper dermis. Due to the output scale of the
deconvolution algorithm, values were no longer restricted to the standard 8-bit range (0-255) and instead ranged between 73,000 and

Fig. 4  Melan-A images of the TA/KET group. Arrows indicate pendulous melanocytes before (A) and reduced after treatment (B)

(Melan-A, x40).

melanocytes was observed in the TA/KET group. These
cells are more prevalent in melasma lesions compared to
perilesional skin®* and are supposed to represent inac-
tive dendritic melanocytes, as demonstrated by confocal
microscopy.”® Lacking epidermal connectivity, they are
unlikely to contribute directly to melanogenesis but can be
induced by UVA radiation.** While the precise mechanisms
underlying their formation are unclear, evidence suggests
that chronic sun exposure may increase MMP-2 expression,
promoting basement membrane disruption and pendulum
melanocyte formation.*

Mast cell density is typically higher in chronically sun-
exposed areas compared to non-exposed regions,* and they
induce melanogenesis via bioactive mediators acting on his-
tamine H2 receptors.'? The role of mast cells in photoaging is
further supported by experimental studies in UV-irradiated
mice, in which ketotifen treatment reduced wrinkle for-
mation, epidermal thinning, mast cell accumulation, and
matrix degradation.’ Although mast cell counts did not
change in the present study, several histological markers of
photoaging improved only in the TA/KET group, including
reduced solar elastosis, restoration of basement membrane
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Fig. 5

Hematoxylin & eosin images of the TA/KET group: (A) before, (B) after. Bars indicate the increased epidermal thickness;
arrows show reduced solar elastosis (Hematoxylin & eosin, x40).

Fig. 6
after treatment (40x magnification).

integrity, decreased pendulum melanocyte presence, and
increased epidermal thickness.

The maintenance of dermal and epidermal homeosta-
sis is critically dependent on the integrity of the basement
membrane. In melasma, this structure is often disrupted,
facilitating the diffusion of dermal cytokines into the
epidermis, which enhances melanogenesis and supports
melanocyte protrusion into the dermis. In addition, fibrob-
lasts in the melasma dermis exhibit a senescent phenotype
with impaired capacity for basement membrane repair.*>’ In
the present study, treatment with TA/KET led to a significant
reduction in basement membrane disruptions, an effect not
observed in the TA group.

In a cross-sectional study of 50 patients with facial
melasma, epidermal atrophy was observed in 90% of lesions
versus 28% of perilesional skin samples.?? Similarly, the
authors observed increased epidermal thickness after treat-
ment in the TA/KET group. A recent study proposed that
a thicker epidermis may enable a more uniform distribu-
tion of melanin, improving the absorption of solar radiation
by photochromophores and reducing direct UV impact on
melanocytes, thereby attenuating melanogenesis.®

Solar elastosis, a hallmark of chronic UV exposure,
is more prevalent in melasma-affected skin compared to
adjacent areas, reinforcing the hypothesis that photoaging
contributes to melasma pathogenesis. UVB exposure stimu-
lates keratinocytes to promote melanocyte proliferation via
secretion of SCF, BFGF, and a-MSH." In this trial, the reduc-
tion in solar elastosis observed in the TA/KET group suggests
that ketotifen may exert a beneficial remodeling effect on
the dermal matrix.

PAS images of the TA/KET group: (A) before, (B) after. Arrows highlight areas of basement membrane discontinuity restored

Melasma is associated with increased vascularity, which
is not merely a consequence of UV damage but appears to
play a central role in disease pathogenesis. VEGF, known to
influence melanocyte activity through its receptor, is upreg-
ulated in melasma lesions.*® In this study, however, VEGF
expression did not decrease in either group, indicating that
TA is ineffective to act in this aspect.

The stratum corneum in melasma is typically more
compact, and improving its integrity can enhance protection
against UV radiation. Treatments such as triple combina-
tion creams and procedures like chemical peels or lasers
have demonstrated efficacy in reducing stratum corneum
compaction.*** In the present study, no significant changes
in the stratum corneum were observed in either group,
potentially due to the absence of adjunctive topical ther-
apies or resurfacing interventions.

Finally, as melasma is a multifactorial condition involv-
ing multiple skin compartments and pathogenic pathways,
the most effective interventions should target multiple
fronts to restore skin homeostasis and promote long-lasting
results. Mast cells can stimulate melanogenesis through the
release of bioactive mediators acting on histamine H2 recep-
tors. Ketotifen, a mast cell stabilizer, has demonstrated
potential skin-rejuvenating effects, including increased epi-
dermal thickness and reductions in solar elastosis, pendulum
melanocytes, and basement membrane disruption. These
results are consistent with previous studies showing keto-
tifen’s ability to prevent UV-induced wrinkle formation in
murine models and further support its potential to improve
photoaging-related parameters in melasma-affected skin.'

Since the combination of oral TA/KET was not superior
to oral TA alone in terms of clinimetric parameters,'” this
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association should be tested in clinical trials with different
regimens before it can be recommended in clinical prac-
tice. Notably, the topical application of ketotifen remains
largely unexplored, highlighting the need for future studies
integrating it into combination treatment strategies.

Limitations

The use of 3mm biopsies may not represent the whole
melasma across the face. The relatively short duration of
the trial may also have limited the observation of robust
dermal remodulation despite the histopathological changes
found. Ketotifen was not assessed without its combination
with TA. Toluidine blue, while effective in detecting abun-
dant mast cell populations, may compromise the sensitivity
for precise quantification of sparse cells. PAS staining of
the basement membrane may occasionally produce artifac-
tual discontinuities, even when the membrane is structurally
intact; however, it did not hinder the detection of changes.

Conclusion

In this trial, both interventions led to a reduction of epi-
dermal melanin. The combination of KET with TA produced
histopathological changes indicative of dermal and epi-
dermal remodeling that surpassed those observed with TA
alone, including increased epidermal thickness, reduced
solar elastosis, fewer pendulum melanocytes, and improved
basement membrane integrity, features associated with
photoaging reversal and restoration of skin homeostasis.
These findings suggest that targeting mast cell-mediated
pathways may offer structural benefits beyond pigment
reduction, potentially addressing deeper pathogenic com-
ponents of melasma.
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Abstract

KEYWORPS Background: Psoriasis is a chronic immune-mediated inflammatory disease linked to sys-
Comorbidities; temic comorbidities such as obesity, diabetes, cardiovascular disease, and inflammatory bowel
Complgmentary disease. Non-pharmacological interventions, such as dietary modifications, nutritional sup-
therapies; plementation, exercise, and psychological interventions, have emerged as complementary
Diet, Mediterranean; therapies in the management of psoriasis.

EXGFFIS?; Objectives: Review the current and recent evidence and the role of trace elements, vitamins,
P§°”a§‘5§ diet, exercise, and psychological interventions as complementary approaches in the manage-
Vitamins ment of patients with psoriasis.

Materials and methods: A narrative review was conducted, analyzing clinical trials, meta-
analyses, and cohort studies from major databases.

Results: Trace elements such as zinc, copper, and selenium, and vitamins including D, E, B-
complex, and A, play roles in oxidative stress modulation, immune regulation, and keratinocyte
biology. However, the clinical efficacy of micronutrient supplementation remains uncertain due
to inconsistent and conflicting findings. Dietary interventions, particularly Mediterranean diet
adherence and weight loss through caloric restriction or bariatric surgery, have been associated
with reductions in psoriasis severity, although clear clinical protocols are lacking. Aerobic exer-
cise appears beneficial but is underutilized, partially due to psychological and disease-related
barriers. Furthermore, psoriasis is associated with a high prevalence of psychological disorders,
with the necessity to integrate psychological interventions to optimize disease management.
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Study limitations: The available evidence is limited and with heterogeneity in study design,
with small sample sizes, observational methodologies, and inconsistent intervention protocols,
restricting causal inference and generalizability.

Conclusion: While non-pharmacological strategies show promise as complementary interven-
tions in psoriasis management, they cannot replace conventional therapy. Further studies are
required to confirm their clinical impact. These approaches should be considered as comple-
mentary strategies, with individualized patient assessments and continuous follow-up being

essential.

© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Psoriasis is a chronic inflammatory disease of immuno-
logical origin, characterized by excessive activation of
the Tumor Necrosis Factor-alpha (TNF-a)/Interleukin (IL)-
23/IL-17 axis, leading to hyperproliferation and abnormal
differentiation of epidermal keratinocytes. This condition
is frequently associated with various comorbidities, includ-
ing obesity, diabetes mellitus, dyslipidemia, cardiovascular
diseases, and inflammatory bowel disease.' Patients with
psoriasis often exhibit unbalanced dietary habits, with high-
fat intake and low fiber consumption. In recent years,
nutrition has been shown to play a key role in the devel-
opment and progression of psoriatic disease, as well as
in its associated comorbidities. This has led to a growing
interest in the scientific literature regarding the use of nutri-
tional supplements, such as trace elements and vitamins,
in the treatment of psoriasis.” On the other hand, exer-
cise also influences chronic inflammatory diseases, including
psoriasis. Likewise, the presence of this disease can impact
patients’ physical activity levels. Regular moderate to vigor-
ous exercise has been found to be an independent preventive
factor in reducing the risk of developing psoriasis. Moreover,
in overweight patients, physical activity aimed at weight
loss may improve disease severity. However, this population
tends to be more sedentary and faces multiple barriers to
engaging in exercise.? Psoriasis is not merely a dermatolog-
ical condition; it significantly impacts patients’ quality of
life and mental health. Patients with psoriasis are 1.5 times
more likely to present a mental illness, also a 12.7% can have
suicidal ideations.” Integrating cognitive-behavioral ther-
apy, support groups, or other psychological interventions
is also essential for a comprehensive disease management
approach. In this study, the authors explore the impact of
some of the most relevant nutrients in psoriasis, as well as
the role of diet, exercise, and the evaluation of psychiatric
conditions in its management and progression.

Materials and methods

This study is a narrative review evaluating the role of trace
elements, vitamins, diet, exercise, and psychological inter-
ventions in psoriasis pathophysiology and management. A
systematic search was conducted in PubMed, Scopus, Web of
Science, and Google Scholar databases, between March and
April of 2025. Search terms included ‘‘Psoriasis AND trace
elements (Zinc, Copper, Selenium)’’; ‘‘Psoriasis AND vita-
mins (Vitamin D, Vitamin E, Vitamin A, Vitamin B complex)’’;

‘*Psoriasis AND diet (Mediterranean diet, Caloric restric-
tion, Micronutrient deficiencies)’’; ‘‘Psoriasis AND exercise
(Physical activity, Weight loss, Obesity, Inflammation)’’;
‘Psoriasis AND bariatric surgery’’; ‘‘Psoriasis AND psycho-
logical disorders (Depression, Anxiety, Quality of life)’’. Only
studies published in English and Spanish were included.

Results

Psoriasis and trace elements

Zinc and copper

Zinc (Zn) is an essential cofactor in the catalytic activ-
ity of over 200 enzymes, playing a crucial role in immune
function, wound healing, protein synthesis, DNA synthe-
sis, and cell division.? It acts as a coenzyme for DNA and
RNA polymerases and is important in the hyperprolifera-
tion of keratinocytes observed in psoriasis skin, resulting
in higher Zn consumption secondary to this accelerated
cellular turnover in psoriasis, which may lead to a reduc-
tion in serum levels.® Conversely, Zn deficiency can lead
to decreased enzymatic activity of key antioxidants and
immune cell dysfunction, thereby increasing susceptibility
to viral and bacterial infections that can exacerbate skin
inflammation and trigger psoriatic lesions.” Copper (Cu)
is another essential trace element with redox properties
that make it both physiologically beneficial and potentially
cytotoxic.® In serum, Cu primarily binds to «2-globulin to
form ceruloplasmin, a major antioxidant protein involved in
scavenging excess free radicals.” Elevated serum Cu levels
observed in patients with psoriasis may reflect an upregu-
lation of ceruloplasmin in response to the OS caused by the
chronic inflammation in psoriasis. However, free Cu can cat-
alyze the formation of Reactive Oxygen Species (ROS), such
as superoxide anions (O;-), Hydrogen peroxide (H,0,), and
Hydroxyl radicals (OH-) through the Fenton reaction, and
contribute to cellular damage and inflammation.’ A 2021
case-control study involving 72 patients with psoriasis, cat-
egorized by Psoriasis Area and Severity Index (PASI) score
(Group T1: PASI<10, mild psoriasis; Group T2: PASI>10,
severe psoriasis), reported that serum Cu levels and the
Cu/Zn ratio in psoriatic patients compared to healthy con-
trols were significantly higher.'” The serum Zn levels were
not significantly different between the two groups, suggest-
ing that the increase in the Cu/Zn ratio may be attributable
to the increase in Cu rather than decreased Zn levels. A
meta-analysis conducted between 1988 and 2016 supports
these findings, with studies comparing serum Cu and Zn
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levels between psoriasis patients and healthy controls, and
they observed elevated serum Cu levels and reduced serum
Zn levels in patients with psoriasis.” Moreover, research in
patients with psoriatic arthritis has indicated that elevated
Cu and reduced Zn levels may contribute to disease patho-
genesis. Interestingly, one proposed mechanism underlying
the therapeutic efficacy of methotrexate in psoriatic arthri-
tis is its ability to increase serum Zn and reduce serum Cu
concentrations.'" In summary, although alterations in Zn and
Cu levels are consistently observed in psoriatic and psoriatic
arthritis, the clinical relevance of these findings and their
potential utility as therapeutic targets remain unclear and
require further investigation.

Selenium

Selenium (Se) is an essential element with antiproliferative
and immunoregulatory properties. It has been proposed that
Se contributes to psoriasis improvement by mitigating the
0S, potentially through the upregulation of catalase and
superoxide dismutase activity via its antioxidant effects.'”
Another hypothesis suggests that Se regulates immune
processes in psoriasis, modulating cytokine expression,
expressing inhibitory effects on TNF-a levels and promot-
ing an increase in CD4+ T-cells populations in the reticular
dermis of psoriatic lesions.'>~'® Several studies have inves-
tigated the relationship between Se levels and psoriasis
severity. A 2002 study reported an inverse correlation
between serum Se levels and psoriasis severity.’* A double-
blind, placebo-controlled clinical trial comparing the effects
of a combination therapy of Se aspartate, coenzyme Q10,
and vitamin E versus placebo demonstrated significant
improvement in PASI and Severity Score (SS) in patients with
severe erythrodermic and arthropathic psoriasis.’® Consis-
tent with these findings, other studies have observed that
serum Se levels in patients with psoriasis tend to be lower
compared to healthy controls, suggesting a possible link
between Se deficiency, OS, and altered immune responses in
the disease’s pathogenesis.'®'” However, evidence regard-
ing the therapeutic efficacy of Se supplementation remains
inconsistent. In a double-blind parallel-group study no added
benefit of Se supplementation when its combined with nar-
rowband UVB (NB-UVB) phototherapy compared to NB-UVB
with placebo.'® Additionally, a case-control study conducted
on hospitalized patients between January and June 2002,
reported that selenomethionine supplementation was inef-
fective as an adjunct treatment for plaque psoriasis, and
Se supplementation might contribute to sustained eleva-
tions in soluble TNF-« type 1 receptor in psoriasis patients,
even after lesion remission.”” A 2012 meta-analysis rein-
forced these mixed findings, with no statistically significant
differences in serum Se levels between psoriasis patients
and controls.”’ In summary, the role of Se in psoriasis
appears to be multifactorial, involving potential contribu-
tions to OS regulation, cytokine modulation, and immune
system balance. Despite evidence supporting an associa-
tion between low Se levels and disease severity, current
data on its therapeutic application remain inconclusive. Fur-
ther high-quality, controlled studies are necessary to clarify
the mechanistic and clinical significance of Se in psoriasis
management.

Psoriasis and vitamins

Vitamin D

Vitamin D (VD) plays a critical role in calcium-phosphorus
homeostasis. Its prolonged deficiency leads to rickets in
children and osteomalacia in adults. Beyond its skeletal
effects, VD presents immunomodulatory functions, influenc-
ing both innate and adaptive immune responses.?’ Given
its role in immune regulation and skin homeostasis, the
association between VD status and psoriasis has been exten-
sively investigated.??-%¢ Multiple studies have reported that
patients with psoriasis present lower serum concentration
of 25-Hydroxyvitamin D (25(OH)D) compared to healthy
controls, suggesting a potential contributory role of VD defi-
ciency in psoriasis pathogenesis.”> However, interventional
trials have yielded mixed results. Some randomized clinical
trials evaluating oral VD supplementation have not demon-
strated significant improvements in PASI scores, indicating
that VD supplementation alone may not suffice to induce
clinical remission.?* Similarly, a study examining seasonal
VD supplementation during winter failed to show significant
changes in disease severity between treated and placebo
groups.”® An interventional cohort study evaluating NB-UVB
therapy provides evidence that NB-UVB therapy can reduce
VD-Binding Protein (DBP) and high-sensitivity C-Reactive
Protein (hs-CRP) levels while increasing serum VD levels
in psoriasis patients.”® This suggests a potential systemic
anti-inflammatory effect of phototherapy, particularly in
VD-deficient patients. It has also been proposed that VD
derivatives may enhance phototherapy efficacy in psoria-
sis without causing adverse side effects.?2?¢ Additionally,
a Mendelian randomization analysis has suggested a poten-
tial protective effect of higher VD levels against psoriasis
development, although further studies are needed to con-
firm this relationship.?’ In summary, while VD appears to
play a role in the pathogenesis and treatment response of
psoriasis, current evidence does not support its routine use
as a monotherapy. Regular monitoring of VD levels in pso-
riasis patients is advisable, and supplementation should be
considered in individuals with confirmed deficiency.

Vitamin E

Vitamin E (VE) is a lipophilic antioxidant that protects cel-
lular membranes from oxidative damage, which has been
implicated in the pathogenesis of inflammatory skin dis-
eases, including psoriasis.?? The relationship between VE
and psoriasis has been explored in multiple studies. A meta-
analysis demonstrated that serum VE levels are lower in
psoriasis patients compared to healthy controls, suggesting
that VE deficiency may predispose individuals to developing
this immune-mediated disease.?” Supporting this finding, a
cross-sectional study based on data from the National Health
and Nutrition Examination Survey (NHANES) found that
higher dietary intakes of VE were inversely associated with
the risk of psoriasis.’® It has also been found that VE sup-
plementation, in combination with other antioxidants such
as coenzyme Q10 and Se, has improved clinical conditions
in patients with severe forms of psoriasis, such as psori-
atic arthritis and erythrodermic psoriasis.*' In conclusion,
although current evidence indicates a potentially beneficial
role of VE in psoriasis prevention and symptom modulation,
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additional high-quality clinical trials are required to estab-
lish its efficacy and determine optimal dosing strategies.
At present, VE may be considered as part of a comprehen-
sive dietary and lifestyle approach to psoriasis management,
rather than as a standalone therapeutic intervention.

Vitamin B

Cobalamin (vitamin B12) and folic acid (vitamin B9) have
been implicated in the pathophysiology of psoriasis through
their role in homocysteine metabolism. Hyperhomocysteine-
mia in these patients has been related to VB9 and VB12
deficiency,*>** and with immunoinflammatory processes by
activation of Th1 and Th17 lymphocytes and suppressing
T-reg cells.** A meta-analysis found that psoriasis patients
exhibit higher homocysteine levels and a greater prevalence
of hyperhomocysteinemia compared to controls; however,
no significant differences in serum levels of VB12 were
detected between the two groups.®” In contrast, another
study reports a direct correlation between homocysteine
levels and psoriasis severity, and an inverse relationship
with folic acid levels.* In a study of 98 psoriasis patients
and 98 controls, which found that 57% of psoriasis patients
had elevated homocysteine levels compared to 25% in con-
trols (p <0.0001). These patients also had significantly lower
serum vitamin B12 levels, though no direct association with
PASI was observed.*¢ Regarding vitamin B6, alterations in its
metabolism have been suggested to influence skin inflam-
mation, though further studies are required to confirm these
findings.®” In summary, there is growing evidence support-
ing a connection between altered homocysteine metabolism
and psoriasis, possibly mediated by deficiencies in VB9 and
VB12. These alterations may contribute to both disease
pathogenesis and its associated cardiovascular risks. While
current findings highlight the potential value of assessing
homocysteine and B-vitamin levels in psoriasis patients,
more robust clinical trials are necessary before clear sup-
plementation guidelines can be established.

Vitamin A

Vitamin A (VA) and its metabolites - such as retinoic acid and
synthetic retinoid derivatives — have been used in the mana-
gement of psoriasis with variable therapeutic outcomes.
Retinoids influence keratinocyte proliferation, differentia-
tion, and keratinization, processes that are dysregulated in
psoriasis®®; VA is critical for maintaining epithelial integrity
and modulating immune responses. The metabolism of VA is
correlated to the CYP1A1 gene. A study comparing 45 pso-
riasis patients and 45 healthy controls analyzed the CYP1A1
polymorphism (rs1048943) and serum VA levels. The AG
genotype was found exclusively in psoriasis patients (22.2%,
p=0.001) and was associated with lower VA concentrations.
Additionally, psoriasis patients had significantly reduced VA
levels compared to controls (p<0.001), suggesting that the
CYP1A1 gene and VA deficiency may contribute to disease
susceptibility and severity.>* Controversy a NHANES analy-
sis in the United States found that psoriasis patients had
higher serum VA levels compared to healthy controls, sug-
gesting a possible association between elevated VA levels
and psoriasis.”” However, these findings are inconsistent
and require further investigation to determine the direc-
tion and implications of this association. Retinoic acid has

anti-inflammatory and immunoregulatory properties, which
could improve clinical psoriasis lesions. And it exhibits
fungistatic effects, which are particularly relevant for pso-
riasis patients undergoing IL-17 inhibitor therapy, as such
biologics may increase the risk of fungal infections.*' Topical
formulations may offer a more favorable safety profile when
combined with corticosteroids. Systemic retinoids, such as
acitretin, have shown benefits in erythrodermic or pustular
psoriasis, and have been used as an adjuvant treatment for
generalized psoriasis to enhance the effects of anthralin,
PUVA, or UVB therapy.*® In summary, although vitamin A
derivatives have shown therapeutic potential in psoria-
sis by targeting keratinocyte function and inflammation,
their clinical application is constrained by dose-dependent
toxicity and variable patient response. The relationship
between vitamin A levels, genetic polymorphisms, and pso-
riasis pathogenesis remains incompletely understood and
warrants further research. Currently, VA supplementation is
not recommended as a standalone treatment, but retinoids
may have a role in select clinical scenarios.

Psoriasis and exercise

Physical activity plays a crucial role in the prevention and
management of chronic diseases, including inflammatory
disorders, cardiovascular diseases, obesity, and metabolic
syndrome.“? Psoriasis is associated with these comorbidi-
ties, and both obesity and physical inactivity are recognized
as significant risk factors for its development. Therefore,
moderate-intensity exercise has been proposed as a com-
plementary treatment for psoriasis patients.** The American
Heart Association (AHA) recommend in all adults aged 18-65
years take part in moderate-intensity aerobic physical activ-
ity for a minimum of 30 minutes on 5-days each week, or
vigorous-intensity aerobic physical activity a minimum of
20-minutes on 3-days each week.* The HUNT study eval-
uated the relationship between the Body Mass Index (BMI),
waist circumference, waist-to-hip ratio, and 10-year weight
changes on psoriasis risk. The study found a significant asso-
ciation between an increase in body weight and psoriasis
risk, particularly in individuals who gained 10kg or more
during the follow-up period. These findings highlight weight
control as a potential preventive strategy for psoriasis.*’ It
has been demonstrated that increased adipose tissue affects
levels of inflammatory cytokines involved in psoriasis, such
as TNF-a and IL-17. Since obesity is a risk factor for devel-
oping or worsening psoriasis, physical activity may have a
protective role against the disease.’® A randomized clini-
cal trial by Naldi et al. evaluated the impact of exercise
in psoriasis patients with PASI>10 and overweight or obe-
sity. The study included 303 patients who performed aerobic
exercise for at least 40-minutes, three times per week, for
20-weeks, aiming for a 5% weight reduction. The exercise
group experienced a 48% PASI reduction, while the control
group showed a 25.5% PASI reduction (p=0.02).” A recent
systematic review examined the role of physical activity in
preventing and treating patients with psoriasis. The find-
ings suggest that engaging in moderate intensity exercise
can lead to improved antioxidant gene expression, reduced
oxidative stress, higher levels of sex hormone-binding glob-
ulin, and lower levels of Insulin-like Growth Factor 1 (IGF-1),
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along with a decrease in adipose tissue mass. These changes
in metabolism and hormones help lower insulin and leptin
levels, boost adiponectin levels, and ultimately reduce sys-
temic inflammation.”® A 2022 systematic review suggested
that the beneficial effects of exercise on psoriasis may
be mediated, in part, through adipose tissue reduction.
However, psoriasis patients often report reduced physical
activity levels, attributed to disease-related limitations such
as skin discomfort, pain, or social stigma.*® In another study
that evaluated the barriers to physical activity in patients
with chronic psoriasis, found that 53% of patients aged
18-65, and 66% of those over 65, did not meet recommended
physical activity levels for cardiovascular health, the main
key barriers were skin sensitivity and discomfort during exer-
cise, embarrassment about the appearance of their skin,
limitations in clothing choices (such as avoiding sportswear
that exposes affected areas), and the impact of treatments
interfering with exercise routines. The study also showed
that greater disease severity and poorer dermatology-
related quality of life (measured by the DLQI) were linked
to lower physical activity levels, particularly in women aged
18-65.%° In summary, physical activity may play a dual role in
both psoriasis prevention and symptom improvement, par-
ticularly among overweight or obese individuals. It should be
considered as a complementary, non-pharmacological strat-
egy within a multidisciplinary treatment approach. Also,
healthcare professionals need to recognize and address the
specific barriers that can restrict psoriasis patients from
engaging in physical activity. Tailored interventions that
accommodate the unique challenges faced by individuals
with psoriasis are recommended to promote healthier, more
active lifestyles.

Psoriasis and diet

The role of diet as a treatment for psoriasis has been evalu-
ated in several studies, showing that a dietary intervention
can reduce systemic inflammation through the intake of
antioxidant and anti-inflammatory nutrients.>® The current
Western diet is considered pro-inflammatory, being rich in
omega-6 fatty acids, high-calorie intake, and trans fats,
and it may exacerbate immune dysregulation in psoriasis.’
In contrast, nutritional strategies that promote immune
homeostasis, particularly the Mediterranean diet, rich in
vegetables, fruits, whole grains, and healthy fats, have
been associated with reduced incidence of metabolic and
inflammatory disease and may offer a protective effect
in psoriasis.”” Calorie-restricted diets have been shown
to slightly reduce PASI scores and improve the quality of
life in affected individuals.>® Furthermore, diets high in
fiber, vitamins, and polyphenols have demonstrated anti-
inflammatory properties and may positively influence the
gut microbiota, a factor increasingly recognized in psoria-
sis pathophysiology.>*~>> A comparative study of 45 psoriasis
patients with 43 controls, revealing that psoriasis patients
had higher BMI, LDL cholesterol, and total cholesterol levels,
but lower HDL cholesterol levels. Additionally, they con-
sumed more carbohydrates and fats, but less fiber, folate,
and VE. These findings suggest that nutritional imbalances
and dyslipidemia may contribute to disease severity, rein-
forcing the importance of targeted dietary counseling in

psoriasis management.>® A meta-analysis found that weight
loss through lifestyle interventions significantly improved
psoriasis compared to control group interventions. Conse-
quently, it has been suggested that, in combination with
conventional therapy, an appropriate diet should be imple-
mented to enhance clinical responses in psoriasis and reduce
comorbidities.?’

Psoriasis and bariatric surgery

Bariatric surgeries, including procedures such as sleeve
gastrectomy and gastric bypass, have emerged as a poten-
tial complementary therapy in obese psoriasis patients.
A recent observational study of 32 patients undergoing
bariatric surgery reported a significant reduction in PASI
score after the surgical intervention.’® In another study
involving 10 obese psoriasis patients, 70% remained in remis-
sion for at least six months following surgery, and three
out of four patients on systemic therapy discontinued med-
ication due to significant improvement. Improvements in
quality of life and reduction in cardiovascular risk factors
were also observed.>® However, bariatric surgery is associ-
ated with an increased risk of micronutrient deficiencies,
including VD, VB12, iron, calcium, Se, Zn, among others,
due to altered nutrient absorption post-surgery.®°-%* These
deficiencies can lead to anemia, osteoporosis, neurological
complications, and potentially exacerbate psoriasis symp-
toms. For example, selenium deficiency has been linked to
muscle weakness, cardiomyopathy, and psoriasis flares.®%*
Despite the widespread use of multivitamin and mineral
supplements, nutrient deficiencies persist in a consider-
able percentage of patients, highlighting the need for
continuous evaluation.®® In conclusion, weight reduction
strategies, including diet and bariatric surgery, may offer
substantial benefits in psoriasis - particularly among obese
patients. Nevertheless, these interventions require careful
patient selection and a comprehensive risk-benefit eval-
uation, given the potential for long-term metabolic and
nutritional complications.

Psoriasis and mental health

It’s clear that psoriasis is associated impacts in patients’
quality of life and mental health. The presence of depres-
sion, anxiety, and social stigma is well-documented in
psoriasis patients. In a systematic review of anxiety disor-
ders in patients with psoriasis was 7%-48%.° In the case
of depression, the prevalence is estimated to 20%-30%.%’
The association with other psychiatric conditions has been
described, such as schizophrenia, bipolar disorder, and post-
traumatic stress disorder.” The suicidal ideation in patients
with psoriasis has been reported in a 12.7% of the patients.%®
The higher presence of proinflammatory markers has been
correlated with elevated risk of depression, anxiety, and
schizophrenia in patients with psoriasis, suggesting a nexus
with the neuroinflammatory pathways and the severity of
lesions in the skin.®® In the other hand, social stigma affects
patients with psoriasis, potentially leading to worsened
symptoms or difficulty engaging in physical activity.”®’" In
patients with psoriasis, a screening for depression, anxi-
ety, and suicidality should be made, and the evaluation of
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other psychiatric conditions. Addressing stress, depression,
or anxiety can improve the overall health and quality of life
of patients, reducing the severity of skin lesion, the consid-
eration of behavioral interventions or Cognitive-Behavioral
Therapy (CBT) might aid in improving adherence to dietary
changes and exercise programs.

Discussion

Psoriasis is an immune-mediated inflammatory chronic
disease caused by a complex interplay of genetic, environ-
mental, and lifestyle factors.” Emerging evidence highlights
the role of nutrition, physical activity, and specific micronu-
trients in modulating the disease course and associated
comorbidities.?’

For instance, Se shows potential due to its antioxidant
and immunoregulatory functions; studies report inconsis-
tent outcomes, with some suggesting clinical improvements
and others finding no significant effect.?’ VD deficiency is
frequent in psoriasis patients, yet supplementation alone
has not consistently translated into clinical improvement,
possibly due to differences in baseline levels, dosing,
or concurrent therapies.”’ Similar ambiguities surround
VE, with a lack of definitive evidence for its use as a
monotherapy. The relationship between elevated homocys-
teine and psoriasis implicates deficiencies in vitamin B12
and folic acid. Although some studies demonstrate correla-
tions with disease severity and cardiovascular risk, direct
benefits from supplementation remain uncertain.?>* Vita-
min A and its derivatives have shown efficacy in certain
psoriasis subtypes but are limited by their toxicity pro-
files. Genetic polymorphisms influencing VA metabolism
may further affect individual responses.** Exercise and
dietary interventions offer promising adjunctive benefits.
Structured aerobic exercise has demonstrated improve-
ments in PASI scores and metabolic parameters,” yet
patient adherence may be hindered by disease-related
physical or psychological barriers.”’ Similarly, while anti-
inflammatory diets - particularly the Mediterranean diet
- are associated with symptom improvement, adherence
and long-term outcomes require further validation.>? Caloric
restriction and nutrient-rich diets improve quality of life and
inflammation, but need standardization in clinical recom-
mendations. Bariatric surgery provides significant benefits
for obese psoriasis patients, including symptom remis-
sion and medication reduction. However, the procedure
is associated with long-term micronutrient deficiencies
(e.g., VD, Se, B12), necessitating careful post-operative
monitoring.®>* The limited sample sizes and observational
nature of current studies also limit the strength of conclu-
sions. Psoriasis significantly impacts mental health, with
a high prevalence of anxiety, depression, and even suici-
dal ideation.” It is also associated with other psychiatric
disorders and inflammatory processes.’ Additionally, social
stigma can worsen symptoms. Therefore, psychological sup-
port and interventions like cognitive-behavioral therapy are
essential.

Despite promising associations, several limitations con-
strain the current body of research. Firstly, many studies
cited are observational or cross-sectional, which lim-
its causal inference. Randomized controlled trials remain

scarce or yield mixed results, particularly for micronutri-
ent supplementation. Variability in study design, sample
sizes, disease severity, and intervention protocols further
complicates data interpretation. Additionally, heterogene-
ity in patient populations, such as age, BMI, comorbidities,
and baseline nutrient levels, affects generalizability. Con-
founding factors such as medication use, dietary patterns,
and lifestyle behaviors are often inadequately controlled.
Future research should prioritize randomized controlled
trials, standardized protocols for dietary, exercise, and psy-
chological interventions, and integration of psychosocial
support into psoriasis management strategies.

In summary, while the role of nutrition and lifestyle
in psoriasis management is gaining recognition, the cur-
rent evidence is insufficient to establish universal clinical
guidelines. Individualized strategies focusing on weight
management, balanced nutrition, and regular moderate-
intensity physical activity hold promise in enhancing
treatment outcomes and quality of life for patients with
psoriasis.

Conclusion

There is evidence suggesting an interaction between trace
elements, vitamins, diet, exercise, and psychological sup-
port with psoriasis. This information offers promising
complementary strategies for psoriasis management. How-
ever, given the variability and inconsistency of the current
evidence, these approaches should not substitute for estab-
lished treatments. Further studies and research are needed
to clarify these relationships and aim to develop clear clini-
cal guidelines and integrate psychological considerations to
optimize outcomes in psoriasis patients.
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Abstract
KEYWORDS Background: Local anesthesia is essential in common procedures in dermatology, but injec-
Anesthesia, local; tion and infiltration of anesthetic often cause significant pain, reducing patient comfort and
Anesthetic; satisfaction.
Ir?]ectpns; Objective: Toreview evidence-based techniques to reduce pain associated with local anesthetic
Lidocaine; injection and infiltration.
Pa1q; Methods and materials: A narrative review of the literature was performed, and techniques
Review were summarized for clinicians to reference.

Results: Technical methods to reduce pain include using smaller-gauge needles (30-33G),
smaller syringes (1-3 mL), buffering lidocaine with sodium bicarbonate, inserting the needle at
90 degrees, slow infusion, subcutaneous delivery, and pore-guided injection. Adjuncts such as
warming anesthetic, vibration, ice, music, and verbal distraction (‘‘talkesthesia’’) also reduce
patient perception of pain.

Study limitations: Limitations include heterogeneity in study designs, outcomes measures, and
clinical contexts across the included literature, precluding quantitative synthesis or direct com-
parison of individual techniques. Additionally, several recommendations are based on expert
opinion or limited evidence.
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Conclusion: A multimodal approach using both technical refinements and adjunctive measures
can make local anesthetic administration less painful. Dermatologists may routinely implement
these strategies to improve patient experience and satisfaction.

© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Local anesthesia is ubiquitous in medical practice, com-
monly used for a wide range of procedures, including
biopsies, cauterization, excision, and surgical wound
reconstruction.” The injection of local anesthetic is often
considered the most painful aspect of these procedures and
optimizing injection technique is essential for surgeons to
ensure patient comfort and safety.” Moreover, minimizing
patient discomfort during the injection of local anesthesia
has been shown in the literature to deliver positive patient-
reported outcomes.?

Patients are often warned about the two sources of dis-
comfort associated with local anesthetic infiltration. The
first source of discomfort is caused by a needle penetrat-
ing the skin, which provokes a sharp, brief pain. The second
source of discomfort is through infiltration of the solu-
tion, which activates cutaneous nociceptors through both
mechanical stretching of the tissues and exposure to the
anesthetic’s acidic pH.

Fortunately, there are proven strategies to make local
anesthesia nearly painless. The purpose of this article is to
gather, discuss, and illustrate techniques in reducing pain
with local anesthesia and to encourage their routine adop-
tion with a focus on patient comfort and excellence in care.

Preparation for injection

Needle gauge

Smaller needles (larger gauges) are associated with signi-
ficantly decreased intensity of pain during insertion.* This
has been confirmed by several studies in the literature
as these smaller needles require less force to penetrate
the skin, come into contact with fewer nociceptors, and
decrease the rate of anesthetic injection.>® Additionally,
the smaller diameter also allows for easier penetration in
areas of increased skin thickness, such as the palm of the
hand or the sole of the foot.? These findings are consistent
with clinical practice, where smaller-gauge needles are pre-
ferred for procedures requiring superficial injections, such
as those on the face, due to the decreased pain. A rec-
ommendation from the authors for anesthesia on the face
includes the use of a 30G or 33G needle due to greater pre-
cision and less discomfort during application, especially in
more sensitive areas.

Syringe size

The intensity of pain during the injection of local anesthetic
is also influenced by syringe size, even when needle sizes
remain constant.”® It is hypothesized that smaller syringes

(1mL) are associated with less pain, likely because they
require less mechanical force to inject the anesthetic and
allow for a smoother, controlled infiltration of fluid into the
tissues. This is exemplified by a ‘‘split-scalp’’ study of 20
patients undergoing hair restoration surgery. Lidocaine with
epinephrine (1:100,000) was delivered using a 30G needle
with either a 1 mL or 3 mL syringe. The results showed that
1mL syringes caused significantly less pain than the 3mL
syringes.” A recommendation from the authors is to start
with 1 mL syringe and transition to a 3 mL syringe to optimize
efficiency without compromising patient comfort. If more
control is required in the hands of the injector, consider
filling the 1 mL syringe halfway. In anatomically sensitive
regions, including the nasal tip and perioral area of patients,
the 1 mL syringe can be used alone.

Buffering

Buffering of lidocaine with sodium bicarbonate has been
shown to reduce the burning pain associated with infil-
tration through increasing the pH of the acidic anesthetic
formulations. Studies have shown that a 1:10 ratio of
8.4% sodium bicarbonate to 1% lidocaine with 1:100,000
epinephrine effectively minimizes discomfort without com-
promising anesthetic efficacy.® As stated in the joint
position statement by the American Academy of Derma-
tology (AAD), American College of Mohs Surgery, American
Society For Dermatologic Surgery, and American Society For
Mohs Surgery it is recommended that physicians and their
clinic staff meet or exceed the safety standards of the U.S.
Pharmacopeial Convention and the FDA Insanitary Conditions
Guidance as buffering is subject to compounding regulations
at the federal level and possibly the state level.'” Further-
more, buffered lidocaine begins to lose its vasoconstrictive
efficacy after seven days and should be administered by
then, with appropriate labelling with expiration dates.'"'?

Injection technique

Needle insertion angle

When the needle is inserted into the skin, nociceptors in the
dermis are directly activated.>® By penetrating the skin at
a 90-degree angle as compared to a 45-degree angle, the
needle passes through fewer nociceptors and thus causes
less pain.” In a clinical trial comparing pain during applica-
tion of infiltrative local anesthesia using lidocaine, there was
a statistically significant difference in pain levels between
needle insertion angles. Injections performed at 90-degrees
had a median pain level of 2.0 (IQR 2.0-3.0) vs. injections
performed at 45-degrees had a median pain level of 3.0 (IQR
2.0-4.0, p=0.002). Furthermore, patients independently


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Anais Brasileiros de Dermatologia 2026;101(3):501366

reported that the 45-degree injection was more painful than
the 90-degree injection. These results indicate that the 90-
degree insertion angle provides a less painful experience to
patients.’* It is important to note that once the needle has
been inserted and a small amount of local anesthesia has
been injected, the needle can be ‘‘reangulated’’ so that the
local anesthesia can be better dispersed throughout the sur-
rounding area or ‘‘walked’’. The authors recommend that
when inserting at 90 degrees is not feasible or is subopti-
mal, such as in the case of eyelid skin, fine motor control
with counter tension applied with the opposite hand and
injection at an angle would be appropriate. Injection at an
angle may allow better support and stability in these specific
cases due to better hand positioning, and allows clinicians
to “‘walk’’ the anesthesia in the direction they wish.

Rate of anesthetic infusion

Another factor influencing pain during infiltration of an
anesthetic is the activation of nociceptors responding to
rapid tissue stretch and distention.?> By reducing the rate
of injection, an anesthetic has the ability to diffuse and
block nerve transduction of stimulated fibers, functionally
eliminating ‘‘the burn’’ classically associated with local
anesthesia.®%%">-® Furthermore, rapid injection has been
associated with increased levels of pain with injection
and consequently decreased patient satisfaction with their
procedure.’?° A recommendation from the authors is that
slow infusion of anesthetic is a major contributor to redu-
cing pain when injecting local anesthesia. Furthermore, a
recommendation from the authors is to meticulously clear
the syringe and syringe of any air and depress the plunger
while advancing the needle into the skin, as the local anes-
thetic would then be injected the instant the entire opening
of the needle is below the skin surface.

Injection plane

When considering injection depth, subcutaneous injections
cause less pain than intradermal injections while achieving
the same end-goal analgesic effect.® However, intradermal
injections induce anesthesia more quickly than subcuta-
neous injections. As such, it may be appropriate to raise an
intradermal wheal, withdraw, then reintroduce the needle
at the numbed site toward the subcutaneous plane (Fig. 1).
By withdrawing and reintroducing the needle through the
intradermal wheal, it is possible to substantially reduce a
patient’s burden of pain from needle sticks.®'® Further-
more, subcutaneous injections also treat the nerve roots
supplying the dermis, providing analgesia without having to
anesthetize the dermal layer specifically, which would cause
a patient much more pain.° It is notable that these larger
nerve roots take a longer time to numb.

Injection volume

Anesthetic should be administered with an endpoint of
forming visible edema in the procedural area. No robust
comparative studies between volumes of anesthetics have
been published so far in the literature. Larger volumes have

Figure 1 Injection plane and pore-guided injection.

Figure 2

Edema endpoint.

been observed to virtually eliminate the risk of pain during
interventions and studies observing peak serum concentra-
tions of lidocaine during Mohs micrographic surgery show
safety and efficacy in large volumes during the procedure.®
Furthermore, increased volumes in the procedural area con-
tribute to mechanical vasoconstriction, which helps control
bleeding (Fig. 2). It is paramount to highlight that anesthetic
should be applied to areas that also extend beyond incision
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Figure 3  Needle Insertion Angle. It is recommended to first
inject the proximal part of the nasal tip because it will ‘‘block’’
the distal portion.

margins, since undermining, sutures, and the use of thermal
cautery can cause pain in adjacent regions.

Use of warmed solution

A systematic review and meta-analysis demonstrated that
solutions warmed to 37 °C have been shown to reduce pain
levels during the administration of local anesthesia com-
pared to non-warmed solutions.?’~>* Furthermore, studies
using warmed tumescent solutions have also shown a sig-
nificant reduction in pain compared to room-temperature
solutions.?»%

‘*Pore-guided’’ injection

A recommendation from the authors is to consider introduc-
ing the needle through a pore, which acts as an isolated
tunnel or portal ‘‘shortcut’’ for the needle (Fig. 3).*" By
doing this, it is possible to reach deeper planes with less
trauma in the dermal layers, especially in the reticular
dermis, which hosts more sensitive structures. However, sys-
tematic reviews and further studies to robustly prove the
efficacy of this technique are lacking.

‘*Walking’’

The authors recommend that when numbing a larger area,
after the initial syringe is used, insert subsequent needles at
the margin of the already numbed area so the patient does
not feel each poke. Furthermore, angling the needle toward
the margin and allowing the fluid wave to move forward
advances the anesthetized area while causing less discom-
fort to the patient. Examples of utility for this technique
include numbing the tarsal plate or the palmar surface of
the fingertip. For the tarsal plate, inject the eyelid and allow
the fluid wave to infiltrate and numb the tarsus. Similarly,
start with the thinner skin on the lateral or dorsal finger
and ‘“‘walk’’ the anesthetic to the palmar surface. In the
experience of the authors, on the nose, areas with subcu-
taneous adiposity are easier to start with and less painful
for patients. Therefore, if the surgical site is near an area

with subcutaneous adiposity, start within the adiposity and
“*walk’’ the anesthesia to the target site.

Adjunct tools

Background music

Various articles in the literature have studied background
music and its beneficial effects on pain associated with
local anesthesia. Evidence is varied and depends on the
specific clinical context, but most notably, a clinical trial
studying the intervention of classical music vs silence dur-
ing anesthetic injection showed significantly decreased pain
and anxiety scores after exposure to classical music.?® This
study is limited in its subjectivity, but as pain is a subjective
measure, this study points to music as a simple, safe, and
effective intervention in surgical practice.

Cooling the skin

Cooling the skin prior to infiltration of local anesthetic
has been shown to significantly reduce pain related to the
procedure.”’ A randomized controlled study evaluated the
application of ice before local anesthesia injections for sim-
ple laceration repair and found a significant reduction in pain
perceived by patients.?® Another study compared the use of
ice vs topical anesthetics during botulinum toxin injections
and concluded that ice provided pain relief comparable to
the topical anesthetic, suggesting that ice may be a conve-
nient option due to its shorter application time.?’ However,
the guidelines of the American Academy of Dermatology
(AAD) indicate that, although ice is safe, data on its effec-
tiveness in reducing infiltration pain from local anesthesia
are limited and contradictory.’

Local vibration

Evidence suggests that stimulation of Meissner’s and
Pacinian corpuscles through the use of a vibratory device
substantially reduces the sensation of pain during the injec-
tion of local anesthesia.’**" The reduction of pain can be
explained by neurophysiologic mechanisms, including gate
control theory and other complex interactions within the
nervous system that mask pain with injection and subse-
quent infiltration. Gate control theory suggests that the
activation of nerve fibers that conduct non-noxious stim-
uli, such as AB fibers, can inhibit the transmission of pain
signals to the central nervous system, thus reducing the
perception of pain.*?=** Furthermore, vibration has been
shown to induce kinesthetic illusions that also contribute
to analgesia.’® In a clinical trial evaluating the use of a
vibratory device to mitigate pain during local anesthesia,
the use of the device resulted in a 40% significant reduc-
tion in pain during injection and infiltration.** Therefore,
the low side effect profile and ease of use for this technique
warrant consideration for its inclusion in daily practice. A
recommendation from the authors, in consideration of effi-
ciency, is manual vibration performed with the practitioner’s
own fingers. Although this may provide less intense vibration
compared to a device, this technique helps modulate the
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Table 1 Summary of recommendations for minimizing pain with injection and infiltration of local anesthesia.

Technique

Recommendation

Small Needle Gauge
Small Initial Syringe Size
Buffering

90-degree Needle Insertion
Angle

Rate of Anesthetic Infusion

Subcutaneous Injection Plane

Large Injection Volume

Use of Warmed Solution
‘*Pore-guided’’ injection
‘‘Walking”’

Consider a 30G or 33G needle.

Consider starting with a 1 mL syringe, then transition to a 3 mL syringe.
Consider buffering lidocaine with sodium bicarbonate at a 1:10 ratio of 8.4%
sodium bicarbonate to 1% lidocaine with 1:100,000 epinephrine.

Consider penetrating the skin at a 90-degree angle instead of a 45-degree
angle.

When inserting at 90-degree is not feasible, fine motor control with counter
tension applied with the opposite hand and injection at an angle would be
appropriate

Consider slow infusion of anesthetic during infiltration.

Clear any air from the syringe and needle, and depress the plunger while
inserting the needle into the skin

Consider aiming to inject subcutaneously rather than intradermally.
Consider raising a wheal, withdrawing the needle, then re-introducing the
needle at the site of the wheal

Consider forming visible edema in procedural area during infiltration. Apply to
surrounding areas, beyond incision margins.

Consider warming solutions to 37 °C.

Consider introducing the needle through a pore.

After initial infiltration, consider inserting subsequent needles at the site of
the already numbed area.

Consider angling the needle toward the margin and allowing the fluid wave to
advance the anesthetized area.

patient’s sensory perception and reduce discomfort without
the need for an additional device. Mechanical stimulation
prior to injection by physicians has been studied previously
and has been shown to have a significantly reduced patient’s
perception of pain.”3

“*Talkesthesia’’

Guidelines set forth by the AAD state that verbal distrac-
tion is a recommended technique to reduce pain during local
anesthetic infiltration.” This recommendation was based on
expert opinion, and the authors encourage engaging patients
by discussing topics that generally appeal to most peo-
ple, such as hobbies, cooking, grandchildren (for elderly
patients), movies, books, music, etc. One study demon-
strated that the use of engaging, kind, and reassuring words
during the administration of local anesthetics can improve
the perception of pain and increase comfort compared to
the use of negative words.*° It is important to consider this
technique as part of a broader set of strategies to minimize
pain with anesthetic infiltration.

Topical anesthetics

Studies evaluating the use of topical anesthetics prior to
injection of local anesthetic show that they may be effec-
tive in some patient cases, but the long period required for
them to remain on the skin for their effect to take place is a
significant disadvantage to efficiency. Furthermore, a recent
randomized controlled trial found no significant difference
in pain reduction during administration of local anesthesia

on the head and neck region when comparing the use of a
2.5% lidocaine and 2.5% prilocaine emulsion, ethyl chloride
*‘cold spray’’, and a topical control.*°

Asking patients to close their eyes

The authors recommend that clinicians either cover their
patients’ eyes or ask their patients to close their eyes during
local anesthetic administration. In the authors’ experience,
patients become more nervous when watching. Further-
more, this provides added protection to patients as local
anesthetics can squirt out of a pore, or the needle may
separate from the syringe in some cases.

Conclusion

Several techniques described in this review have been
clinically proven to reduce pain during the injection and
infiltration of local anesthesia. Specifically, smaller needle
gauges and syringes, buffering of acidic solution, 90-degree
injection angle, slow infusion, subcutaneous and larger vol-
ume infiltration, and warmed solution have been proven in
the literature. Adjuncts to injection and infiltration that
have also been clinically proven include background music,
cooling of the skin, local vibration, ‘‘talkesthesia’’, and top-
ical anesthetics. By implementing a combination of these
techniques, it may be entirely possible to make the process
of local anesthesia virtually painless to the patient (Sup-
plementary Video 1). Surgeons are commonly assessed by
patient-reported outcomes such as mitigation of pain dur-
ing procedures and as such, surgeons should make all efforts
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Table 2 Adjunct tools summary.

Technique Recommendation

Background music Consider playing music that
the patient enjoys.
Consider application of ice
prior to injection.

Consider manual vibration
performed by the
practitioner’s own fingers
during infiltration.
Consider engaging patients
by discussing topics that
generally appeal to most
people such as hobbies,
cooking, grandchildren (for
elderly patients), movies,
books, music, etc.
Consider combining other
options.

Consider covering the
patient’s eyes or ask
patients to close their eyes.

Cooling the Skin

Local vibration

‘‘Talkesthesia’’

Topical Anesthetics

Asking patients to close
their eyes

to ensure a patient’s experience is as painless as possible.
Furthermore, in many clinics, a local anesthetic is admin-
istered by ancillary staff. It may be beneficial to formally
instruct those administering local anesthetics or consider
developing training materials on the concepts and tech-
niques mentioned in this manuscript. The authors provide
several recommendations commonly used by colleagues in
addition to those proven in the literature (Tables 1 and 2).
These include the use of a 30G or 33G needle on areas
of the face, starting with a 1 mL syringe, introducing the
needle through a pore, manual vibration with the practi-
tioner’s own fingers, ‘‘walking’’ anesthetic towards target
sites, engaging patients by discussing topics that generally
appeal to most people, and covering/closing patients’ eyes.
It is important to prioritize many factors when implement-
ing these recommendations, including the anecdotal nature
of some recommendations, differences in clinic operations,
regulations, the procedure being performed, and anatomic
location. Future research should focus on comparing these
techniques in randomized controlled trials to ascertain the
optimal course of local anesthesia for these patients.
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Abstract
KEYWORDS Background: Thin melanoma (TM, <1.0 mm Breslow thickness) and Melanoma In Situ (MIS)
Melanoma; : constitute the majority of melanoma diagnoses worldwide and are responsible for melanoma-
Neoplasm metastasis; related deaths in these early-stage tumors. Despite their favorable prognosis, MIS and TM
Prognosis; represent an opportunity for improving patient outcomes through early detection, accurate
Recurrence risk stratification, and long-term surveillance for metastasis and new skin neoplasms.

Objective: Provide an update of current evidence regarding epidemiology, risk factors, prog-
nostic indicators, genetic background, and clinical management of MIS and TM.

Methods: A comprehensive review of the literature and international guidelines was conducted,
integrating epidemiologic data, clinical prognostic parameters, and molecular insights relevant
to MIS and TM.

Results: MIS and TM account for over 80% of all melanomas, with increasing incidence and
relatively stable mortality rates. Prognosis is primarily determined by Breslow depth and ulcer-
ation, while factors such as mitotic rate, anatomic site, and age further refine risk assessment.
Genetic alterations contribute to tumorigenesis but are not yet integrated into routine mana-
gement. Long-term dermatological surveillance is needed, as new neoplasms, recurrence, and
metastasis can develop during follow-up.

Conclusions: MIS and TM are increasingly diagnosed, and dermatologists need to be a part of
early detection, multidisciplinary management, and lifelong surveillance, which remain the
cornerstone of reducing melanoma-related mortality.

Study limitations: The substantial heterogeneity among the included studies limits direct
comparison and quantitative synthesis of the available data.

© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

In recent years, advances in the genetic characterization
of melanomas, early diagnosis, and new treatments have
changed the perspective and knowledge of this tumor. Even
in the absence of a defined model of melanoma evolution,
the clinical and epidemiological importance of Melanoma
In Situ (MIS) and Thin Melanoma (TM) (Breslow thickness
<1.0 mm), which comprises the vast majority of cases, is
well established.

Increased use of dermoscopy, translation of novel
technologies into clinical practice, improved melanoma
awareness in clinical practice and public health campaigns
all contribute to earlier diagnosis of skin tumors, leading
to an increasing number of patients with MIS and TM being
diagnosed and managed by dermatologists.

Progression of melanoma to invasive and metastatic dis-
ease has a substantial impact on public health, as these
stages account for most new diagnoses and are responsible
for approximately one-third of melanoma-related deaths.
Moreover, MIS and TM are important risk factors for the
development of subsequent primary melanomas and other
cutaneous neoplasms, underscoring the necessity of long-
term dermatologic surveillance.

Epidemiology

Unlike most other tumors, the overall global incidence of
cutaneous melanoma has been steadily increasing in recent
decades, with mortality stabilizing over the years.' Despite
being a less frequent skin tumor, its lethality is responsible
for almost 73% of all deaths from skin cancers.??

There is debate about the cause of increased melanoma
incidence and its reliability, since the increase is only
observed in cutaneous melanomas and is not accompanied
by increased mortality (Fig. 1).*® Some authors hypothe-
size that the increase in incidence is primarily driven by an
increased tendency for pathologists to diagnose melanoma
in lesions that were previously considered to be only atypical
or benign.” Overdiagnosis of undoubted melanoma patients
that died from other pathologies and were exempt from
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autopsy is also a confounding factor, since their mortality
is often attributed to melanoma. However, it is more likely
that this rise in incidence is multifactorial, including greater
exposure to Ultraviolet (UV) radiation, population aging,
improvement of surveillance services that record tumors,
definition and standardization of histopathological criteria,
early detection campaigns, and the use of diagnostic tools
such as dermoscopy, which has refined the diagnostic accu-
racy of melanoma.®

This discrepancy between rising melanoma incidence
and relatively stable or declining mortality rates should
not deter individualized medical decision-making regarding
patient treatment and follow-up. Similarly, patient educa-
tion and early detection efforts should not be deprioritized,
as they can significantly influence disease awareness, facil-
itate earlier diagnosis, and ultimately improve prognosis.

The Surveillance, Epidemiology, and End Results (SEER)
registry reports that in 2020 in the USA, the age-
adjusted incidence rates for MIS were 18.39/100,000 and
11.32/100,000 for TM.%° The Instituto Nacional do Cdncer
(INCA) estimated 8,980 new cases of melanoma in Brazil for
2023-2025. Following a worldwide trend, the incidence of
melanoma is higher in men, with 4640 new cases and 4340
in women, with a national incidence (across all stages) of
4.13 cases per 100,000 persons and a higher incidence in the
south of the country. In 2020, there were 1923 melanoma-
related deaths in Brazil, comprising 1120 deaths among men
and 803 among women. '’

Currently, most of the melanomas diagnosed are MIS and
TM, globally and in the USA, accounting for 83% of all cases.’
Although they usually have a good prognosis, a small per-
centage of these patients will have disease progression, and
since they are very numerous, MIS and TM melanomas are
responsible for 30% of all melanoma deaths. "

Recently, global and national databases have improved
the registration process substantially, including the imple-
mentation of automatic reporting and staging verification.
Identification of late-stage melanomas is more reliable due
to the use of hospital, regional pathology lab, and death
records, whereas early-stage melanomas are likely to be
relatively more difficult for the registry to document. This
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Fig. 1

Rate of new melanoma cases and deaths per 100,000 persons in the United States of America over the years. Reprinted

with permission from Cancer Stat Facts: Melanoma of the Skin. Surveillance, Epidemiology, and End Results (SEER) program.
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RISK AND PROGNOSIS FACTORS FOR CUTANEOUS MELANOMAS

[ |

- Rer | Depth
UV radiation (Breslow)
— Skin phototype —— Ulceration
Number of :
— . . — Regression
melanocytic nevi
—— Male* —— Mitotic rate
—— Age* —— Clark level
—— Family history —— Anatomical location
—— Subsequent melanomas |—— Male*
Other skin | Age*
neoplasm

—— Lymph node status

Fig. 2 Well stablished risk and prognostic factor in patients
with cutaneous melanoma. * Some features such as age and
sex are mutual factors. Pigmentation phenotype includes lightly
pigmented skin, hair, eyes, red hair and freckles as risk factors.

is likely responsible for some of the observed increasing
incidence of melanoma and possibly contributes to the dis-
parity between incidence and mortality increases. There is
a significant possibility that melanoma cases may still be
underreported, leading to errors in large databases, which
could result in the underrepresentation of these tumors.

Risk and prognostic factors

New insights into melanoma risk and prognostic factors
have been published in recent years. This is important so
that patient awareness and better risk stratification can
be achieved. Prognostic factors are related to disease pro-
gression and are constantly being assessed and updated by
the American Joint Committee on Cancer (AJCC) and the
National Comprehensive Cancer Network (NCCN).

Few studies have established specific MIS and TM risk fac-
tors. Fig. 2 provides a schematic view of these factors so
they can be easily addressed during patient consultation and
counseling.

UV radiation, skin phototype and melanocytic nevi

Exposure to UV radiation is the most common environmen-
tal risk factor for skin tumors. The mutations caused by UV
radiation can be considered a pathogenic factor, acting from
neogenesis to advanced stages of melanoma. Individuals’
phenotypes are controlled by the ratio of eumelanin and
pheomelanin. Eumelanin provides protection against UV-
induced DNA damage and is almost not present in red-haired

and Caucasian individuals, who have more pheomelanin and
have a greater tendency to develop skin cancers.'?

Risk of melanoma is correlated with the number of sun-
burns that a patient has suffered, which are more common
in individuals with lightly pigmented phototypes. Individuals
with dark skin phototypes are not exempt from melanomas,
which occur preferentially in acral topography, with a
worse prognosis, often with advanced disease. Recent muta-
tional data have shown that acral melanomas have a low
mutational burden, suggesting that it is not a UV-induced
malignancy.'® The risk of individuals with lightly pigmented
phototypes developing melanoma is 10 times higher when
compared to individuals with dark skin."

Evidence suggests that the number of Melanocytic Nevi
(MN) is more important as an individual risk marker for the
development of melanoma than as precursor lesions. About
one-third of melanomas originate from pre-existing nevi,
occurring most commonly on the trunk of young patients,
while 70% are de novo.'” These data indicate that most
melanomas do not originate from the malignant transfor-
mation of nevus cells. A challenge in the MN approach is the
differential diagnosis with MIS, especially in dysplastic nevi
with severe atypia.

Anatomical location, sex and age

Melanomas located on the head and neck deserve particular
care due to their worse prognosis. They occur in the elderly,
and their frequency is considered high (up to 26.7%) for an
area that corresponds to only 9% of the body surface.'®'®

The trunk is the most affected site in men (41.5%) and the
lower limbs (32.7%) in women."® Previous studies reveal that
a worse prognosis is expected in male patients, increased
age, and sites such as the head and neck or trunk.?°-*2 Men
generally have a higher mean age (56-years) at the time of
diagnosis than women (52-years)."’

Family history, subsequent melanomas and other
skin neoplasms

Family History (FH) of melanoma is a well-defined risk fac-
tor. Wei et al. followed 216,115 individuals, finding a 74%
increased risk of melanoma (Hazard Ratio [HR = 1.74]) when
compared with those without FH. Hereditary melanomas
have an increased risk of cancers in other organs, such as
the breast, pancreas, or central nervous system.?®?*

A prior history of any melanoma should be considered
a high-risk factor for cutaneous melanoma, with 1% to
8% of these patients developing multiple melanomas.'® On
follow-up, 18.7% of MIS and TM patients developed a second
melanoma.?® The subsequent tumor is usually thinner than
the first, and its risk is higher in patients with fair skin and
hair and an increased number of nevi."”

Individuals with a FH also have a 22% increased risk
(HR = 1.22) of Squamous Cell Carcinoma (SCC), 27%
(HR =1.27) for Basal Cell Carcinoma (BCC), and an increased
risk of melanomas on the trunk in both sexes and SCC on the
extremities in women.?

In a meta-analysis, the lifetime risk of developing sec-
ondary skin tumors, after a primary melanoma, was 3.8%
for a new melanoma, 2.8% for BCC and 1% for SCC. The
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calculated 20-year cumulative risk was 5.4% for a sec-
ond melanoma, 14% for BCC, and 4% for SCC. Although
the analyses by subgroups and continents show substan-
tial differences, the previous history of melanoma is a
strong predictive factor for the development of a subsequent
melanoma (approximately 10-fold increase in RR).%’

As the lifespan of patients with melanoma has increased
with new treatments, the likelihood of new melanomas and
SCC/BCC also increases, and greater surveillance is needed
in this group.?>?8

Breslow

Breslow thickness (depth or index) represents the mea-
surement in millimeters from the granulosa layer of the
epidermis to the maximum depth of tumor invasion. This
measurement is the most important prognostic factor for
metastasis used by the AJCC for staging.??*°

New data indicate a ‘‘breakpoint’’ in 0.7 to 0.8 mm for
the survival of T1 patients; this subgroup of TM should be
assessed for their high risk of disease progression and Lymph
Node Biopsy (LNB) should be considered in the multidis-
ciplinary tumor board.?' Invasive melanomas with Breslow
depth >0.8 mm have a 1.7 hazard ratio of worse survival
than patients with <0.8 mm.?° TM patients with Breslow
thickness between 0.8 and 1 mm also have a six-fold risk
for progression to death, and the same six-fold risk for head
and neck localization, when compared to tumors <0.8 mm.
Melanomas with higher Breslow thickness should be mon-
itored more frequently, especially if other associated risk
factors are present.?>3233

Ulceration

Besides Breslow depth, the presence of ulceration in the
primary tumor is the most important pathological prognos-
tic indicator in melanoma, being associated with aggressive
disease and risk of Lymph Node (LN) metastasis.>**-3¢ This
is reflected by upstaging these patients in the AJCC when
ulceration is present. MIS does not have any ulceration, and
it is rare in T1 patients.

Regression

Patients with invasive tumors may present with partial
regression on pathology, a phenomenon that may represent
an immunological response to the melanoma. Macroscopi-
cally, this may present as pink, grayish, hypopigmented or
depigmented areas.*”-*® The influence of regression on prog-
nosis remains unknown, with some studies considering it to
be a negative prognostic factor, because of the difficulty in
accurately assessing Breslow thickness in regressed areas.*
This phenomenon was associated in some studies with a bet-
ter prognosis, since effective activation of the host immune
system against melanoma cells is likely its basis.”° Regres-
sion is usually measured based on changes that are present
in the dermis, which makes this factor inappropriate for
MIS. 38

Mitotic rate

Despite being removed from the last AJCC 8% staging edi-
tion, this index remains an important prognostic factor in
most studies. It is considered an independent prognostic fac-
tor for LN positivity in TM, along with Breslow thickness in
several studies.??3>42 However, the reproducibility of this
risk factor, including interobserver variability and conflict-
ing data on the number of mitoses that would be considered
the threshold to become a factor of worse prognosis, makes
it harder to standardize.

Clark level

For decades, Clark’s levels of invasion have been used in
conjunction with Breslow thickness for staging and classifi-
cation in past AJCC editions. The challenge associated with
reproducibility in measurements of Clark’s levels among
observers has precipitated the abandonment of this param-
eter in recent years.*

Although it is not used for staging in the AJCC 8™ edition,
the Clark level is a well-established prognostic factor and
correlates with increased mortality in most studies.?33>3
Clark level is important for TM evaluation and risk stratifi-
cation and is a part of a complete pathological report.

Genetic aspects

Genetic profiling of melanomas will most likely provide miss-
ing information on tumor progression, therapeutic targets
and personal staging in the upcoming years. It is impor-
tant for the classification and identification of mutations
in different populations, stages, and anatomical sites in an
academic scenario (Table 1).2444-46

Somatic genetic mutations in early melanomas are
distinct and necessary for tumorigenesis and disease pro-
gression. The most common oncogenic mutations are BRAF
(commonly V600E), NRAS, Kit, especially in acral and
mucosal subtypes. -4

BRAF-V600E can be found in 28% of lethal TM patients,
as this could be a potential marker, probably associated
with other mutations and a treatment target in the future.®
They are also found in primary, metastatic, and melanoma
cell linages, suggesting that they occur before tumor pro-
gression and spread and remain at a constant incidence
during progression.'> BRAF mutation can occur early and be
found in more than 80% of patients with common acquired
MN and dysplastic nevus, and is considered a benign fea-
ture of nevi formation. Since these pigmented lesions rarely
progress to melanoma, it can be concluded that other muta-
tions and additional genetic changes are required for tumor
progression. 24930

Germline mutations predispose individuals to melanoma
due to hereditary predisposition and syndromes. Multiple
genes such as CDKN2A, CDK4, BAP1, POT1 and MITF are
correlated to melanoma-dominant syndromes. Subordinate
syndromes are associated with BRCA1/2, PTEN and TP53
mutations and contribute to an increased melanoma risk
and other cancers (e.g., pancreatic, astrocytoma, breast,
colon, ovarian, prostate, BAP1 syndrome) in an individual
context. 22446
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Table 1 Mutations related to cutaneous melanomas, syndrome types, and associated cancers.

Gene mutation

Syndrome type

Syndrome name

Associated cancers

CDKN2A Dominant FAMMM, FMPC

CDK4 Dominant Familial Melanoma
Syndrome

BAP1 Dominant BAP1 Tumor Predisposition
Syndrome

MITF (E318K) Dominant Familial Melanoma

POT1 Dominant Familial Melanoma

TERT Dominant Familial Melanoma
(emerging)

NF1 Subordinate Neurofibromatosis Type 1

BRCA1/2 Subordinate Hereditary Breast and
Ovarian Cancer Syndrome

PTEN Subordinate Cowden Syndrome

TP53 Subordinate Li-Fraumeni Syndrome

ATM Subordinate ATM-associated Hereditary
Cancer Syndrome

CHEK2 Subordinate CHEK2-associated

MLH1, MSH2, MSH6,
PMS2

Subordinate

Hereditary Cancer
Syndrome
Lynch Syndrome

PALB2 Subordinate PALB2-associated
Hereditary Cancer
Syndrome

APC Subordinate Familial Adenomatous
Polyposis (FAP)

TERF2IP, ACD Dominant Emerging familial
melanoma syndromes

NBN Subordinate NBN-associated Cancer
Syndrome

RAD50 Subordinate RAD50-associated Cancer
Syndrome

SMARCA4 Subordinate SCCOHT

Cutaneous melanoma, pancreatic cancer,
CNS tumors (astrocytoma)
Cutaneous melanoma

Uveal melanoma, cutaneous melanoma,
mesothelioma, renal cell carcinoma,
atypical Spitz tumors

Cutaneous melanoma, renal cell carcinoma
Cutaneous melanoma, glioma,
angiosarcoma, leukemia

Cutaneous melanoma, various cancers

Nerve sheath tumors, glioma, breast
cancer, pheochromocytoma, melanoma risk
increased

Breast, ovarian, prostate, pancreatic,
melanoma risk increased

Breast, thyroid, endometrial, colon,
melanoma risk increased

Breast, sarcoma, brain tumors,
adrenocortical carcinoma, melanoma risk
increased

Breast, pancreatic, melanoma risk
increased

Breast, colon, prostate, melanoma risk
increased

Colorectal, endometrial, ovarian, stomach,
hepatobiliary, urinary tract, melanoma risk
increased

Breast, pancreatic, melanoma risk
increased

Colorectal, hepatoblastoma,
medulloblastoma, thyroid, melanoma risk
increased

Cutaneous melanoma, limited data
Breast, prostate, melanoma risk increased

Breast, ovarian, melanoma risk increased

Ovarian, melanoma risk suggested

Dominant syndromes - melanoma is the major type of cancer in this syndrome. Subordinate syndromes - melanoma risk is elevated,
however it is not the dominant cancer type. CNS, Central Nervous System; FAMMM, Familial Atypical Multiple Mole Melanoma syndrome;
FMPC, Familial Melanoma and Pancreatic Cancer syndrome; SCCOHT, Small Cell Carcinoma of the Ovary Hypercalcemic Type.

About 10% of melanomas are associated with germline
mutations, and these can increase the risk of melanoma
by four to 100-times.?* Progression to metastatic disease is
probably due to a combination of mutations and the individ-
ual immune system. It has been associated with mutations
in the gene PTEN or TP53, there is a lack of studies in MIS
and TM patients.’>>" Genetic testing in high-risk individuals
with multiple primary melanomas or FH of melanoma and
other cancers is available for genetic counseling.

Environmental risk factors such as UV radiation from
early and intermittent sun exposure, and individual factors
(lightly pigmented skin, hair, eyes, red hair and freckles)
tend to result in a high mutational burden (>10 mutations
per megabase), with a high number of mutations typical
of UV damage.”® This environmental exposure predisposes
to BRAF-driven melanomas, usually in younger patients, on
non-sun damage on the skin (e.g., trunk) and melanoma of
the superficial extensive type.’®°? Chronic sun exposure,
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on the other hand, is associated with mutations in NRAS,
unrelated to the MN number.>°

Gene Expression Profiling (GEP) represents an emerging
adjunctive tool for the diagnostic and prognostic evaluation
of cutaneous melanoma, though its integration into routine
clinical practice remains under active investigation. They
can aid the diagnosis of challenging melanocytic, however,
GEP results should not supersede established histopatholog-
ical criteria in guiding critical management decisions such
as LNB or imaging surveillance strategies.*4

Current knowledge about the genetic alterations that
participate in the development of initial MIS and TM is
insufficient, and genetic testing should not be performed
routinely. Different combinations of mutations have been
found, and new genes discovery increases the number of pos-
sible genetic combinations. Mutations in high-penetrance
genes, such as CDKN2A, CDK4, and BAP1, confer a 60% to
90% lifetime risk of melanoma.?> The future use of muta-
tion biomarkers for risk stratification, choice of imaging,
LNB, and adjuvant therapy is promising, but there is still
no consensus for its use, requiring further studies.>*>*

Melanoma Prevention Working Group guidelines state
that genetic testing should be analyzed as continuous varia-
bles to avoid low- and high-risk dichotomous interpretations
that may have no biological significance. Results of these
genetic profiles should always be evaluated and compared
with established prognostic factors and by the risk stratifi-
cation of the AJCC, and there are not yet sufficient data for
their routine use.>*

Currently, commercial use of genetic testing on different
platforms can aid pathologists in challenging melanocytic
lesions.* There are no specific guidelines for genetic anal-
ysis in MIS or TM for risk stratification, treatment, or
follow-up. It is the authors’ opinion that genetic profiling
of these initial tumors could contribute to the future, so
treatment and follow-up can be tailored to each patient.

Diagnosis and treatment

Diagnosis should be made by clinical and dermoscopic
evaluation, followed by anatomopathological examination.
Dermoscopy allows the magnification of structures not vis-
ible to the naked eye, in the superficial epidermis and
dermis, and is mandatory for dermatologists and health pro-
fessionals caring for patients with melanocytic lesions and
tumors.

The ABCD rule for the clinical diagnosis of melanoma,
described in the 1980s, was a milestone for its earlier
detection, especially considering that until then, large and
ulcerated tumors were common.” Later, the addition of the
letter *'E’’ to the ABCD acronym - indicating ‘‘evolution’’
or **change’’ - further refined melanoma diagnosis.>

This dynamic behavior of the lesion may occasionally be
the only indication of the tumor, facilitating even earlier
diagnoses, particularly in initial melanomas that may not
exhibit a striking ABCD criteria. In the 1990s, dermoscopy
improved the accuracy of melanoma diagnosis by more
than 30%, revolutionizing the approach to these cutaneous
tumors.”” This technique has allowed the identification of
increasingly early melanomas, including melanomas that do
not resemble typical ones.>®

The main dermoscopic findings in MIS and TM (Fig. 3),
include an irregular pigmented network, negative network,
irregular globules and dots, radial streaks, irregular pig-
mentation, structureless areas, and dermoscopic islands
(well-circumscribed areas showing a uniform dermoscopic
pattern that differs from the rest of the pigmented lesion).

Photographic follow-up with total body mapping and dig-
ital dermoscopy has also contributed to earlier melanoma
diagnoses while avoiding unnecessary removal of MN. It
is plausible that this trend toward earlier diagnoses will
continue to grow, especially with the implementation of
artificial intelligence in dermatology.*’

Initial biopsy should be, whenever possible, excisional,
with minimal margins (1 to 3 mm), for complete patho-
logical evaluation of the lesion and removing the least
amount of unaffected skin, to avoid alteration in the local
lymphatic drainage, with the longest axis in the same direc-
tion/parallel to lymphatic vessels.“

Special sites with aesthetic or functional impact, such
as the face, extremities, and genitalia, where initial com-
plete resection may lead to mutilation, incisional or punch
biopsy may be performed and guided by dermoscopy. Confo-
cal microscopy can aid in diagnosing challenging lesions and
in guiding biopsies, especially in the face.®

Diagnostic challenges in MIS may arise from het-
erogeneity across histologic sections and overlap with
severely atypical dysplastic nevi, which can promote
inter-observer variability when dermatopathologists rely
only on Hematoxylin-Eosin (HE) staining. This is rele-
vant in melanocytic lesions with architectural disorder
and cytologic atypia, where the differentiation between
MIS and dysplastic nevi is uncertain even for experi-
enced dermatopathologists.>*® Current diagnostic guide-
lines emphasize that Immunohistochemical (IHC) stains are
not essential for the microscopic diagnosis of melanoma and
should be reserved for selected cases in which morphology
on HE is insufficient for the diagnosis; IHC should be used to
support, rather than supplant, the primary histopathologic
assessment, 2445,46,61,62

IHC can be helpful in challenging MIS and TM cases
where standard HE examination is uncertain or when dermo-
epidermal junction architecture and cytologic features
overlap with benign or atypical melanocytic proliferations.
IHC panels include markers such as S-100, SOX10, Melan-
A/MART-1, and HMB-45 that enhance melanocytic lineage
identification and can identify deeper dermal invasion that
may be underestimated on HE. IHC markers can have false
positives or complicate interpretation in heavily pigmented
lesions.®

Molecular diagnostic platforms, such as gene-expression-
based assays, DNA-based sequencing, cytogenetic analyses,
and copy-number assessment, can aid in selected cases
of diagnostically challenging melanocytic tumors. Gene-
expression assays evaluate the transcriptional profile
of tumor cells to distinguish benign from malignant
melanocytic proliferations and estimate metastatic risk in
specific settings. DNA-based sequencing techniques identify
somatic mutations in oncogenic pathways (e.g., BRAF, NRAS,
KIT), providing insight into tumor genesis and potential ther-
apeutic targets. Cytogenetic and copy-number techniques
detect chromosomal gains, losses, or structural rearrange-
ments that are more frequently associated with melanoma
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Fig. 3

Dermoscopy features and their schematic features in MIS and TM. (A) Atypical, pigmented network. (B) Irregular globules

and dots. (C) Negative pigmented network. (D) Peripheral tan and structureless areas. (E) Irregular radial streaks. (F) Regression.
(G) Dotted vessels. (H) Dermoscopic islands. (l) Irregular pigmentation.

Table 2 Recommended margins for the surgical treatment
of melanomas.

Tumor thickness Surgical margin

In situ 0.5 - 1cm
<1.00 mm 1cm
>1.00 to 2.00 mm 1-2cm
>2.00 - 4.0 mm 2cm

than with benign nevi.*°%5454 These techniques also should
not supersede established histopathologic criteria for diag-
nosis, management, and staging. Such methods have not
yet been incorporated into routine clinical practice, they
require further validation before their application in risk
stratification and melanoma management.?#4445

Cutaneous melanomas are classified according to their
growth pattern, clinical and histopathological characteris-
tics into four subtypes of invasive melanomas: Superficial
Spreading (SS), Nodular Melanoma (NM), Acral Lentiginous
(AL) and Lentigo Maligna Melanoma (LMM).?”%°> Lentigo
Maligna (LM) is a subtype of MIS, which is slow growing and
can evolve into an invasive component (LMM). These sub-
types are not included as prognostic factors by the AJCC.%°

After histological confirmation of melanoma, definitive
surgical excision of scar tissue or residual lesion, along with
adjacent tissue, should be planned and performed. NCCN
2025 guidelines for surgical margins of this definitive exci-
sion should be based on Breslow thickness (Table 2), and
margins greater than 2 cm had no impact on Local Recur-

rence (LR) and survival.*® Whenever possible, the largest
margin according to the Breslow thickness of the tumor
should be performed, respecting the maximum value of
2 cm."“’"

Surgery with intraoperative margin control (e.g., mod-
ified Mohs) associated with the use of IHC markers has
been used in some countries with similar survival rates to
standard surgery.®” Regular frozen sections without IHC can
undergo artifact alterations, making the correct assessment
of melanocytic lesions challenging, and should not be per-
formed according to NCCN guidelines.*

LNB should not be performed in MIS. T1b melanoma (Bres-
low depth < 0.8 mm with ulceration or 0.8-1 mm with or
without ulceration) should be assessed for LNB as a shared
decision and discussed in multidisciplinary tumor boards. 68

LNB remains a crucial factor in the staging of patients and
an important prognostic factor and predictor of survival.®
It remains the most sensitive and specific test to iden-
tify occult metastasis in LN, but it should not be routinely
performed in TM.”° Complete LN dissection should not be
performed since it does not impact patient survival.”’

For greater uniformity, most studies use the AJCC system,
staging tumors as in situ, according to Breslow thickness,
LN involvement, and presence of metastasis (Table 3). MIS,
by definition, do not exceed the basal layer and do not
have Breslow depth, being staged as Tis. Accurate staging of
patients by a dermatologist is mandatory so they can receive
proper treatment, follow-up, and imaging when necessary.

The term TM is historically used in the literature and in
research and comprises tumors that have an IB < 1.0 mm.
Until 2002, the AJCC defined TM as lesions <0.76 mm, and
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Table 3 American Joint Committee on Cancer staging system for stage | and Il patients.

T Definition of the primary tumor N M Clinical stage Pathological stage
Tis Melanoma in situ 0 0 0 0
T1a < 0.8 mm without ulceration 0 0 1A 1A
T1b < 0.8 mm with ulceration 0 0 1B 1B
T1b 0.8-1.0 mm with OR without ulceration 0 0 1B 1B
T2a > 1.0-2.0 mm without ulceration 0 0 1B 1B
T2b > 1.0-2.0 mm with ulceration 0 0 A 1A
T3a > 2.0-4.0 mm without ulceration 0 0 A 1A
T3b > 2.0-4.0 mm with ulceration 0 0 11B 11B
T4a > 4.0 mm without ulceration 0 0 11B 11B
T4b > 4.0 mm with ulceration 0 0 IIC 11IC

T, Definition of the primary tumor; N, Characteristics of regional lymph nodes; M, Distant metastasis. Reprinted with permission and
adapted from Gershenwald JE, Scolyer RA, Hess KR, Sondak VK, Long GV, Ross MI, et al. Melanoma staging: Evidence-based changes in
the American Joint Committee on Cancer eighth edition cancer staging manual. CA, A Cancer Journal for Clinicians. 2017;67:472-92.%0

the changes in this definition and in the staging over the
years make it difficult for meta-analysis studies and often
cannot be compared with present data.”?

Currently, there is no recommendation for using neoadju-
vant or adjuvant treatment for MIS and TM. If these patients
progress to metastatic/advanced stages, they can bene-
fit from anti PD-1 (pembrolizumab and nivolumab), anti
CTLA-4 (ipilimumab); and/or mutation-directed therapies
(dabrafenib/trametinib, vemurafenib/cobimetinib enco-
rafenib/binimetinib), with well-established results, accord-
ing to their staging.“

Radiotherapy remains indicated for palliative treatments
or in inoperable cases, for local control of the disease.
Use of topical medications should be restricted to excep-
tional situations and/or palliative cases in whom resection is
not feasible or desirable. Topical Imiquimod (IMQ) has been
used for MIS, particularly LM, as a first-line, second-line, or
adjuvant therapy, with high rates of clinical and histopatho-
logical clearance. Patient response to topical medication
can vary, and there is a need for long-term studies to fur-
ther validate its efficacy. Therefore, the decision to use
IMQ should be made collaboratively with the patient and
discussed in tumor boards, in cases where surgery is not
viable.*

A thorough history and clinical examination, including
not only the area of the melanoma scar for the detection
of LR, but also the entire body surface, with dermoscopy
performed on all pigmented and non-pigmented lesions,
is required. Total body digital dermoscopy can aid patient
surveillance for new skin neoplasms.”?

LN palpation is mandatory. Imaging should be per-
formed based on specific patient signs and symptoms.“
LN Doppler ultrasound can assist dermatologists in assess-
ing patients with challenging physical examinations (e.g.,
obesity, inguinal folds) when performed by a trained and
experienced specialist. Performing a high-quality clinical
examination is paramount, highlighting the dermatologist’s
role in the follow-up of melanoma patients, since they
are at a higher risk of developing new melanomas than
metastases. “¢62:65,66

There is no need for baseline/follow-up laboratory tests
or imaging in MIS and TM; they should be considered
in patients with a Breslow >0.8 mm. Clinical follow-up

aims at early detection of recurrence, subsequent primary
melanomas, and education.*®

Patient education regarding SCC, BCC and new
melanomas can aid early diagnosis and modify per-
sonal risk factors (Fig. 2). This should be tailored to the
patient’s educational level in simple language and focused
on patient counseling. MIS and TM patients should not
be discharged since they have an increased risk of new
neoplasms and of LR and metastasis.

There are some global discrepancies on how often MIS
and TM patients should be followed. Usually, a dermatologi-
cal consultation every 4-months in the first year of diagnosis,
followed by every 6-months in the second year and annually
after is sufficient for most patients. The number of visi-
tations can be modified due to patient risk and prognosis
factors or due to public health-specific guidelines in each
country.62’65'6"’74’75

The first five years of follow-up are important because
about 90% of metastases occur during this period, with
almost two-thirds occurring in the first two years.®>7’¢ The
risk of late metastasis and recurrence should be kept in
mind, so that if they occur, appropriate treatment is not
delayed.

Despite advances in recent years, treatment is still chal-
lenging in patients with metastatic disease, having a high
mortality rate when diagnosed in advanced stages. Thus,
the measure with the greatest impact to reduce mortal-
ity is based on early detection of initial tumors, maximizing
survival rates.>

Local recurrence and metastasis

Early diagnosis and appropriate surgical treatment for MIS
and TM are the most important factors in patient survival.
Despite their good prognosis, since this is the largest num-
ber of melanoma patients, a significant number of patients
will have LR or metastasis, and this should be promptly diag-
nosed by dermatologists.

There is a lack of uniformity in the definition of LR in the
literature. Most authors consider LR to be the reappearance
of the tumor in the scar or adjacent to the initial surgi-
cal procedure. Some studies use the nomenclature, distant
recurrence, for LN involvement or metastasis.”®"”°
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Table 4  Studies that evaluated local recurrence and metastasis in early melanomas.

Author Time period Number of individuals Recurrence Metastasis rate Average Survival
- n (staging included) rate follow-up time
Gontijo et al.?® 1997-2020 1122 (580 MIS and 2.4% MIS; 1.3%  0.3% MIS; 2.2% 79.5 months
542 T M) ™ ™ MIS; 77.1
months TM
Gimotty et al.?® 1988-2002 26736 (TM) 1.,60% 97 months 89.1% to 99%
(20 years)
Leiter et al.” 1976-2007 23842 (stage |) 7.1% 53 months 89% (no
recurrence at
10 years)
Lamb et al.” 1980-2015 10928 (TM) 4.5% (LN only)
Claeson et al.*? 1995 - 2014 1613 (TM) 1,5%
Kunishige et al.>  1982-2008 1072 (MIS) 0.30% 0.2% 56 months
Durham et al.®’ 2005-2015 512 (0.75 to 0.99 mm) 6.8% 48 months
(average)
Hou et al.** 1995-2005 407 (LM) 4.49% 0] 7.9 years
Joyce et al.?! 2008-2014 410 (MIS) 2.20% 0.24% 26 months
Bricca et al.®’ 1980-2002 331 (MIS) and 294 0 0.7% MIS and 58 months 99.2% for MIS
(invasive) 1.9% TM and 100% TM (5
years)
Akhtar et al.?* 2001-2009 192 (MIS) 2.9% 0 31 months
Bene et al.®* 12 years 167 (MIS) 1.8% 0 63 months
Huilgol et al.?° 1993-2002 165 (TM and MIS) 2% 38 months
Murali et al.? 1983-2003 178 (with metastasis) 3.20% 79 months
and 178 control
Moura et al.® 2009-2014 155 9% 1.8% 36 months

Nosrati et al.%® 1978-2015 662

4.07%

92%-94% (5
years)

LN, Lymph Node; LM, Lentigo Maligna; TM, Thin Melanoma; MIS, Melanoma in situ.

The rate of LR in MIS is variable, ranging from 0.3 to
9%, with most studies having a small number of individu-
als. In TM, the LR rate ranges from 2% to 11.3%, depending
on the study design and follow-up time. Table 4 summa-
rizes the findings of LR and metastasis in MIS and TM in the
literature,?>:80-8¢

Metastases are defined as invasion of the tumor into
an organ or tissue, with melanoma being a neoplasm with
lymphatic and hematogenous dissemination (Fig. 4). It is
estimated that in up to two-thirds of cases, they are locore-
gional, affecting the skin or adjacent lymphatic system.”®
In almost half of metastatic melanomas, only one organ is
affected, with the skin accounting for about 20% of cases
and the lungs, liver, and brain for 50%.°’

These regional metastases can be classified as satelli-
tosis, in transit, or nodal (LN involvement), according to
the distance from the primary tumor.’’ Satellitoses are
metastatic papules/nodules that appear within 2 cm of the
primary tumor. They may be adjacent to the surgical scar,
and their differential clinical diagnosis with LR may be diffi-
cult, and it is necessary to highlight their dermal component
on histology. In-transit metastases represent invasion of the
tumor into the skin or subcutaneous tissue and are located
2 cm beyond the primary site and the LN drainage.*” Nodal
metastases are more common at the nodal draining site of
the primary tumor; nevertheless, they can also be found
in discordant and unexpected LN drainages. In about 3% of
patients with metastases, the primary site is not found.®

Presence of metastasis during follow-up of MIS patients
raises the question about primary tumor depth missed by
the pathologist and possible presence of another thick or
unknown melanoma that may be the origin of metastatic dis-
ease. Studies reporting metastasis in this group are scarce,
with rates ranging from 0.24% to 1.8%.2%:81.85.87

The rate of metastasis in patients with TM is rarely
reported; if the authors exclude studies of LN involvement,
being from 1.6% to 6.8%, according to Breslow thickness and
study design.?>77,88,89

Late recurrence is generally defined by most studies
as the recrudescence of the disease after 10-years (some
authors consider it to be late after 5-years) and early recur-
rence when it occurs before this period. Late recurrence
incidence can reach up to 6.9%, varying according to the
population studied.”®”° These data show that patients with
melanoma have a rate of LR even after long follow-up peri-
ods.

Some authors state that melanomas may possibly remain
quiescent for decades in individuals until the development
of LR or metastasis. In an analysis of 2,766 melanomas staged
I-1V, from 1960 to 1996, Tsao et al. found a 18.1-years period
for regional recurrence and 19-years for distant metastasis,
showing that ultra-late recurrence (more than 15-years after
diagnosis) can occur and without identifiable risk factors in
the study.””

Progression rate from MIS to invasive melanoma is not
known, but the rarity of LR and the exceptional deaths
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Primary rlnelanoma

Metastatic tumor

Melanoma cells in blood vessels

N
Melanoma cells in lymphatic vessesls

Fig. 4 Melanoma dissemination pathways. Tumor cells can spread through adjacent skin (A), blood vessels (B) and lymphatic
vessels (C). Its dissemination can occur either simultaneously or individually and lead to local recurrence, satellitosis and distant

metastasis.

of these patients due to metastases suggest that not all
MIS lesions would be precursors of invasive tumors and
may remain without vertical or invasive growth. MIS can
be considered a risk factor for the development of a sec-
ond melanoma, which may present aggressive and invasive
behavior.”

A limitation of long-term studies is that patients who died
from causes other than melanoma may have died from occult
metastasis and are not accounted. The incidence of occult
metastasis can only be verified through autopsy, a procedure
that is difficult to access and in some countries is subject to
strict legal requirements.

Another possible bias when interpreting LR and metasta-
sis is the lack of uniformity in large databases. A study of
SEER data revealed that in one data center, a quarter of TM
had Breslow depth errors. These tumors were reclassified
as Breslow >1.0 mm, including 96% of the deaths associated
with TM.%

When diagnosed in early stages (T1a), patients have a
five-year survival rate of 99% and a 10-year survival rate of
98%. As these tumors progress, 5-year survival drops to 82%
and 10-year survival to 75% in T4b NO patients.

Since MIS and TM represent up to 83% of new melanoma
diagnoses, even a 2% lethality rate represents a massive
number of patients dying from early-stage disease, currently
representing more than 30% of all melanoma deaths.’ In Aus-
tralia, there are currently more deaths related to TM than
to thick melanomas; these tumors comprise a substantial
fraction of the overall burden of lethal melanomas in this
high-incidence population.®

Careful consideration must be taken when advising MIS
and TM patients on their diagnosis, follow-up and risk fac-
tors. One should not state that MIS or TM patients are
disease-free (‘‘cured’’) and do not require follow-up. Strong
current data prove that these patients have a risk of LR
and metastasis and will most likely develop a secondary

melanoma, BCC, or SCC. Current prognostic tools do not
allow us to stratify which patients are at higher risk for a
worse outcome. Since initial melanomas are the majority of
melanoma diagnoses, this gives dermatology an opportunity
for patient education, screening, and facilitating secondary
prevention. Aggressive behavior towards MIS and TM with
expensive imaging and exams might also not be the correct
approach for a vast number of patients, placing an economic
and psychological burden on patients.

Conclusion

MIS and TM have a growing incidence and importance, rep-
resenting a substantial part of dermatological practice.
Individual risk stratification, early diagnosis, and patient
information about prevention are essential to reducing
incidence and mortality. Strict clinical follow-up will facili-
tate timely diagnosis of recurrences, metastases, secondary
melanomas, and other skin neoplasms, reinforcing the need
for continuous long-term follow-up of these patients. New
treatments and diagnostic tools will possibly be incorporated
into the future management of these patients by dermatol-
ogists, making it essential to update them.
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KEYWORDS Abstract Psoriasis in individuals with Skin of Color (SOC) shows distinctive clinical features and
particularities that require careful consideration for accurate recognition and care. Erythema
is often less apparent, and plaques may appear violaceous or dark brown. These features,
together with limited discussion of these nuances in textbooks and articles, contribute to
delayed diagnosis, greater reliance on skin biopsy, and reduced diagnostic accuracy. Although
overall prevalence may be lower than in White populations, SOC patients frequently present
with greater body-surface involvement, thicker scale, and a disproportionate impact on quality
of life. Early, effective control is critical not only to limit systemic comorbidities and quality of
life impairment but also to prevent post-inflammatory dyspigmentation, which can persist for
years after clinical resolution and substantially affect psychosocial well-being. Despite major
advances in psoriasis research, important gaps remain regarding genetic drivers, immunopatho-
genesis, and the comparative effectiveness and safety of therapies across diverse populations,
gaps compounded by the persistent underrepresentation of SOC in clinical trials. This review
synthesizes current evidence on epidemiology, clinical presentation, diagnostic pitfalls, pig-
mentary sequelae, psychosocial dimensions, and therapeutic options so as to support equitable,
patient-centred outcomes for SOC patients living with psoriasis.

© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Psoriasis is a chronic, immune-mediated systemic inflamma-

tory disease that affects the skin and joints and is associated

with multiple comorbidities." It carries a substantial quality-
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Although prevalence varies across ethnic groups and
regions, most epidemiologic data come from White popula-
tions, leaving important gaps for SOC.** Emerging evidence
suggests that while plaque psoriasis may be less prevalent in
SOC, it often involves greater body-surface area and yields
a higher quality-of-life impact.*

Clinical presentation also differs in SOC: plaques are
frequently violaceous or hyperpigmented, erythema may
be subtle, and resolution commonly leaves persistent post-
inflammatory dyschromias, which many patients find more
distressing than active lesions.”

Despite therapeutic advances, important disparities per-
sist in the diagnosis, treatment access, and outcomes of
psoriasis in SOC populations. Structural and socioeconomic
barriers, implicit bias in healthcare delivery, underrepresen-
tation in clinical trials, and the lack of culturally sensitive
approaches all contribute to suboptimal care.® Recogniz-
ing these differences is essential to deliver equitable and
effective care.

Methods

This narrative review was conducted through a compre-
hensive literature search of the PubMed/MEDLINE, Embase,
and Cochrane Library databases, covering articles published
between 2000 and 2025. The search strategy utilized MeSH
terms and keywords including  ‘Psoriasis’’, ‘*Skin of Color’’,
““Black Skin’’, *‘darker skin phototypes’’, ‘‘Fitzpatrick types
IV-VI’’, *‘ethnic skin’’, ‘‘pigmented skin’’, ‘‘African’’,
“*Asian’’, “*Hispanic’’, combined with terms related to clini-
cal presentation, diagnosis, treatment, biologics, and health
disparities.

Articles were selected based on clinical relevance, focus-
ing on studies that included diverse racial and ethnic
populations to synthesize current evidence on diagnostic and
therapeutic nuances in SOC (Table 1).

Table 1 Summary of key points - psoriasis in SOC.

Terminology: Why use the term ‘‘skin of
color’’

In the global dermatology literature, the term SOC has
gained prominence to describe populations with richly pig-
mented skin. However, in Brazil, there is no universally
accepted term to refer to the non-White population within
medical or dermatological contexts. Expressions such as eth-
nic skin have appeared in texts but are increasingly viewed
as problematic due to their Eurocentric bias.’

The use of the term ethnic skin often implicitly positions
White skin as the default, thereby marginalizing the broad
phenotypic diversity of global populations.® Consequently,
several authors and international guidelines recommend
abandoning terms such as ethnic skin, Hispanic skin, and
Asian skin in favor of SOC - a term that more accurately cap-
tures biologically relevant characteristics in dermatological
care while avoiding cultural reductionism.’

In this article, the authors have opted to adopt the
term SOC, as it aligns with current international discourse,
facilitates communication with the global scientific commu-
nity, and acknowledges the heterogeneity of the Brazilian
population. Nevertheless, the authors recognize that this
terminology is not without limitations and should be contin-
uously refined to better reflect the specific dermatological
needs of diverse populations.

Skin of color in the Brazilian context

Brazil is one of the most genetically diverse countries in the
world, a consequence of centuries of admixture between
Indigenous peoples, enslaved Africans, and European set-
tlers, along with more recent immigration from various
global regions.'® This complex genetic mosaic has led to a
wide spectrum of skin tones across the population, which

Unmet Needs in Care

Diagnostic Challenges

Treatment Challenges

Lower healthcare utilization rates,
fewer physician visits, and higher
hospitalization rates due to economic
burdens and lack of culturally
competent care

Diagnostic delays in SOC patients are
3x longer compared to
lighter-skinned populations

Underrepresentation in clinical trials:
Only 15.7% of psoriasis clinical trial
participants are non-white

Psoriasis has a greater negative
impact on quality of life in SOC
populations compared to white
populations

Significant underrepresentation in

dermatology educational resources:

only 4.5% of images in dermatology
textbooks depict darker skin types

Delay in initial presentation to
dermatologists due to reliance on
traditional treatments before
medical consultation

Up to 4x more biopsies required for
diagnosis due to lower accuracy of
visual diagnosis alone

Difficulty recognizing erythema
leading to underestimated severity
and artificially low PASI scores;
greater initial body surface area
involvement

Frequent confusion with other skin
conditions (e.g., lichen planus,
lupus), leading to misdiagnosis and
inappropriate treatments

Cultural preferences and aversion to
tanning limit acceptance and adherence
to phototherapy among Asian patients

Preference for topical therapies that
minimize risk of hypopigmentation and
are compatible with hair-care practices
in African American patients

Genetic polymorphisms influencing
Methotrexate metabolism; higher risk of
hypertension and renal complications
with Cyclosporine in African American
patients
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Figure 1 Global prevalence of psoriasis - Global Psoriasis Atlas. Global Psoriasis Atlas. Global prevalence of pso-
riasis - heatmap [Internet]. Manchester: International Psoriasis Council; c2025 [cited 2025 Jun 19]. Available from:

https://www.globalpsoriasisatlas.org/en/explore/prevalence-heatmap.

presents both diagnostic and therapeutic challenges in der-
matological practice (Fig. 1).

The Brazilian Institute of Geography and Statistics (IBGE)
classifies the population into five self-reported racial/ethnic
categories: branca (White), preta (Black), parda (mixed-
race), indigena (Indigenous), and amarela (East Asian).
This classification system is based on self-identification
and reflects the country’s sociocultural and historical
dynamics.”" In academic and policy contexts, the term
“‘negro’’ is commonly used to collectively refer to individu-
als who identify as preto or pardo, acknowledging shared
experiences and the structural disadvantages historically
faced by Afro-descendant populations.

According to the 2022 Census, 20.7 million Brazilians
(10.2%) identified as preto and 89.2 million (43.5%) as pardo.
Combined, these groups form a population of 109.9 million
people, representing over 50% of the total population.'? This
demographic reality marked the first time in Brazilian census
history that the negra population became the majority.

This underscores the need to recognize and address dis-
parities in dermatological care. Clinical manifestations of
skin diseases — such as psoriasis — can vary significantly
according to skin tone, and failure to account for these dif-
ferences may lead to underdiagnosis or delayed treatment.*
Tailored diagnostic strategies and inclusive therapeutic
approaches are essential to ensure equitable and effective
care for all population groups.

Epidemiology

Psoriasis affects men and women equally, with a mean age
of onset around 33-years."® Its prevalence varies significan-
tly across geographic regions and ethnic groups. Globally,

approximately 125 million individuals are estimated to live
with the disease (Fig. 2)."

The condition is notably more prevalent among individu-
als of European ancestry, particularly in northern European
countries such as those in Scandinavia, where prevalence
rates can reach up to 5%."° In contrast, psoriasis appears
to be rare or even absent among some Indigenous popu-
lations. A dermatologic survey involving 25,000 individuals
from Andean communities reported no cases of psoriasis,
reinforcing this observation.''>

Similarly, a population-based clinical survey conducted
in an isolated indigenous community in the Yanomami Ter-
ritory in Northern Brazil found no documented cases of
psoriasis among 555 individuals,'® suggesting the potential
influence of protective environmental or genetic factors. In
Asia, prevalence also shows considerable variability. While
Malaysia reports higher rates (4%-5%), countries like China,
Japan, and Sri Lanka exhibit much lower prevalence, ranging
between 0.05% and 0.47%."

In the United States, recent population-based studies
have reported psoriasis prevalence rates of 3.6% among
White individuals, 1.9% among African Americans, and
1.6% among Hispanic/Latino populations.” Data from the
NHANES 2009-2010 survey corroborate this ethnic gra-
dient, with African Americans estimated to have a 52%
lower prevalence than White Americans, depending on the
methodology used, with reported rates ranging from 0.7% to
1.9%, depending on study methodology."”

Interestingly, the prevalence in African Americans mir-
rors that seen in several West African countries, including
Nigeria, Mali, and Senegal, where estimates range from 0.3%
to 0.8%.' This similarity is hypothesized to reflect shared
ancestral origins, as the majority of African Americans trace
their lineage to West Africa.'®
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Figure 2

Clinical variability of psoriasis across different skin phototypes. (A) Small-plaque psoriasis in a patient with phototype IlI

- avariant more frequently observed in Asian populations, characterized by numerous small lesions rather than classic large plaques.
(B) Classic plaque psoriasis in a patient with skin phototype Ill, showing well-demarcated erythematous plaques with silvery-white
scale. (C) Palmoplantar psoriasis in a patient with skin phototype VI. Marked hyperkeratosis and yellowish scale on the soles may
mimic chronic eczema or tinea. (D) Psoriasis in a patient with skin phototype V. Violaceous papules and plaques with gray scaling
are observed on typical extensor surfaces. (E) Annular psoriasis in a patient with skin phototype IV, with well-defined arcuate and

serpiginous plaques exhibiting central clearing.

In Brazil, the overall prevalence of psoriasis is estimated
at 1.31%, based on a population-based telephone survey
conducted in all 26 state capitals between October 2015
and January 2016." Regional differences were statistically
significant (p=0.02), with higher prevalence in the South
and Southeast, and lower rates in the North and North-
east. Although there are no national epidemiological data
stratified by race or skin color, this geographic gradient
appears to reflect Brazil’s ethnic distribution: the North and
Northeast regions have a greater proportion of individuals of
African and Indigenous ancestry. In contrast, the South and
Southeast regions, with the highest reported psoriasis preva-
lence, have larger proportions of individuals of European
ancestry."?

In addition to possible genetic factors, other explana-
tions for this disparity include differences in Ultraviolet (UV)
exposure - given the higher solar irradiance in northern
Brazil, which may exert a protective effect - and unequal
access to dermatologic care.' Interestingly, these findings
echo U.S. data showing lower psoriasis prevalence among
African Americans compared to White individuals and may
suggest that individuals with African ancestry have a lower
genetic predisposition to develop psoriasis, although further
studies are needed to confirm this hypothesis.'> 8

Globally, a critical barrier to understanding psoriasis epi-
demiology in SOC populations is the lack of population-based
data. A recent analysis highlighted that only 19% of coun-
tries worldwide currently have published epidemiological
data on psoriasis.?® This data gap is particularly prominent in
Africa, Asia, and Latin America, where many studies are lim-

ited to small hospital-based cohorts with variable diagnostic
criteria.’

Recognizing this need, the Global Psoriasis Atlas
(https://www.globalpsoriasisatlas.org), a collaborative ini-
tiative involving the International Federation of Psoriasis
Associations, the International League of Dermatological
Societies, and the International Psoriasis Council, has been
working to address these disparities and improve the under-
standing of psoriasis epidemiology in underrepresented
populations.

Genetic insights

Psoriasis is a complex, immune-mediated disease with sig-
nificant genetic involvement, with heritability estimates
exceeding 60% across various populations.?’ Twin and family-
based studies underscore this genetic component, showing
higher concordance rates among monozygotic twins com-
pared to dizygotic twins.?? Genome-Wide Association Studies
(GWAS) have significantly advanced our understanding of
psoriasis genetics, identifying over 80 susceptibility loci
across diverse ethnicities. "

The PSORS1 locus, located within the Major Histocom-
patibility Complex (MHC) on chromosome 6p21, remains the
primary genetic risk factor,’® within this region, the HLA-
C06:02 allele is strongly linked to early-onset and guttate
psoriasis.” Nevertheless, HLA-C06:02 frequency varies sig-
nificantly across ethnicities, being most common among
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Europeans (up to 70% of psoriasis cases) and notably lower
in Asian and African populations.*

In contrast, HLA-C01:02 (Cw1) is more prevalent in cer-
tain Asian populations, including Southern Chinese, Thai,
and Japanese patients, and associates predominantly with
severe forms like erythrodermic and pustular psoriasis, later
disease onset, and poorer response to conventional treat-
ments. Additional alleles such as HLA-B46 and HLA-A02:07
have also been implicated specifically within Asian cohorts,
further highlighting genetic diversity among populations.?

Beyond the HLA region, numerous non-HLA genes linked
to innate and adaptive immunity are also implicated in pso-
riasis. Notably, the IL-23/Th17 axis genes, including IL23R,
IL12B, TYK2, STAT3, and TRAF3IP2, exhibit strong associa-
tions across various ethnic groups.'*?" Moreover, variants in
NF-«kB signaling genes like CARD14 and TNFAIP3 have partic-
ular relevance for Asian and Middle Eastern populations.?’

African populations display genetic heterogeneity, with
paradoxically low psoriasis prevalence despite higher
frequencies of some susceptibility alleles, suggesting pro-
tective genetic or environmental modifiers.*

In the Brazilian context, genetic admixture creates a
unique genomic landscape that could impact psoriasis sus-
ceptibility, clinical presentation, and therapeutic responses.
Recent genomic studies highlight significant regional varia-
tions in ancestry across Brazil, underscoring the need for
tailored genetic research and healthcare strategies that
reflect this diversity.'°

Pathophysiology

Psoriasis is characterized by complex interactions between
genetic susceptibility, environmental triggers, and immune
dysregulation.” The pathogenesis of plaque psoriasis, the
most common clinical variant, is primarily driven by a
feed-forward inflammatory loop centered on the TNF-a/IL-
23/IL-17 axis.?*

This cascade begins with activation of innate immune
cells such as plasmacytoid dendritic cells and macrophages.
These cells produce proinflammatory cytokines, including
Interferon-Alpha (IFN-a), Interleukin-1 Beta (IL-1B), and
Tumor Necrosis Factor-Alpha (TNF-a), which together pro-
mote the activation and maturation of myeloid dendritic
cells. IL-12 promotes Th1 differentiation, while IL-23 plays
a critical role in the survival and expansion of Th17 and
Th22 cells.” The Th17 pathway is now recognized as the
principal driver of psoriatic inflammation, with IL-17 and
IL-22 being key cytokines leading to keratinocyte hyperpro-
liferation, impaired differentiation, and the recruitment of
additional immune cells to the skin.?*

Keratinocytes are not passive bystanders but active
participants in psoriasis pathogenesis. They respond to
inflammatory cytokines by producing chemokines, antimi-
crobial peptides, and further inflammatory mediators,
thereby amplifying the immune response. In addition, dys-
regulation of skin barrier function, with alterations in genes
like those from the Late Cornified Envelope (LCE) cluster,
may further exacerbate the inflammatory loop." "

Although data on the pathophysiological mechanisms of
psoriasis in SOC populations are still limited,” some stud-
ies suggest possible differences in skin barrier function

Figure 3  Clinical presentation of psoriasis plaques demon-
strating the challenges of erythema recognition in SOC. (A)
A typical erythematous plaque of psoriasis clearly seen on
lighter skin. (B) A psoriasis plaque presenting with violaceous,
hyperchromic, and grayish tones on darker skin, illustrating the
variability in visual appearance. Such differences underscore
the importance of recognizing non-traditional signs of inflam-
mation to accurately diagnose and assess psoriasis severity in
SOC patients.

and immune response across racial and ethnic groups.®
In an experimental model using 3D human skin equiv-
alents from African American and White Non-Hispanic
keratinocytes, African American cells showed higher base-
line pro-inflammatory gene expression and an amplified
response to TNF-a stimulation.?> However, these findings
have yet to be directly correlated with clinical differences
in disease severity or treatment outcomes.

Clinically, patients with SOC often exhibit distinc-
tive psoriatic lesion morphology and a greater tendency
toward post-inflammatory pigmentary changes, which may
reflect underlying pathophysiological differences. How-
ever, current evidence does not support the presence of
fundamentally distinct immunopathogenic pathways when
compared to White populations.®

Clinical presentation in SOC and diagnostic
challenges

The clinical presentation of psoriasis varies considerably
depending on the patient’s skin phototype, posing particular
diagnostic challenges in individuals with SOC. While plaque
psoriasis is classically described in fair-skinned populations
(Fitzpatrick phototypes I-11l) as erythematous plaques cov-
ered by silvery-white scales, these typical presentations are
often substantially modified in patients with darker skin
tones (phototypes IV-VI), leading to diagnostic delays and
errors (Fig. 3).24

One major challenge in diagnosing psoriasis in SOC popu-
lations is the reduced visibility of erythema. Rather than
presenting with classic red or salmon-colored plaques,
lesions in darker skin tones often manifest as violaceous,
dark brown, hyperpigmented, or grayish tan-colored patches
due to masking of underlying inflammation by melanin.?®
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Figure 4

Dermoscopy of plaque psoriasis. (A) Clinical image of a psoriatic plaque on the elbow, showing well-demarcated erythe-

matous plaque with silvery scale. (B) Dermoscopic image highlighting white scales and dotted vessels. (C) Dermoscopy in a lighter
phototype showing prominent regular dotted vessels on a homogeneously erythematous background with white scaling - classic

findings in psoriasis.

This altered appearance significantly decreases visual diag-
nostic accuracy, contributing to frequent misdiagnosis or
delayed diagnosis.”

A large-scale visual diagnostic challenge found diag-
nostic accuracy to be significantly lower in darker skin
compared to lighter skin tones, confirming the impact of
underrepresentation and inadequate training in dermato-
logic education.?”-?® The use of the term *‘erythema’’ itself
has been recently challenged, given its limited applicability
and imprecise nature in describing inflammation in darker
skin phototypes, and experts have recommended reevaluat-
ing or replacing this descriptor to improve clinical accuracy
and inclusivity.?’

As a consequence, patients with darker skin experience
notably longer diagnostic delays, often triple the time?
taken for lighter-skinned counterparts, and require sig-
nificantly more diagnostic biopsies. Indeed, studies have
demonstrated that the probability of biopsy utilization to
confirm a psoriasis diagnosis is four times greater in SOC
individuals.?

Diagnostic tests such as Brocq’s methodical curettage,
Auspitz sign, and the candle wax sign remain particularly
useful in SOC, as these physical findings do not depend on
the visibility of erythema and therefore help confirm the
diagnosis.

In addition, patients with SOC commonly present with
thicker plaques, more pronounced scaling, and a higher
degree of body surface area involvement. Specifically, pal-
moplantar psoriasis and severe plaque psoriasis involving
more than 10% of body surface area are disproportionately
prevalent among Black and Hispanic populations compared
to White populations.?*

Dermoscopy is increasingly recognized as a valuable
adjunctive diagnostic tool, especially important in SOC pop-

ulations. Typical dermoscopic features of psoriasis: regular
dotted vessels, homogeneous background erythema (when
visible), and scales remain consistent irrespective of skin
tone. Dermoscopy significantly enhances diagnostic accu-
racy by enabling visualization of subtle vascular changes
and distinguishing psoriasis from other papulosquamous dis-
eases, thereby reducing unnecessary invasive procedures
(Fig. 4).%0

A further diagnostic consideration in SOC patients is the
spectrum of differential diagnoses, which notably includes
conditions such as lichen planus, sarcoidosis, cutaneous
lupus erythematosus, tinea corporis, secondary syphilis,
eczema, and mycosis fungoides. These conditions frequently
exhibit morphological overlap with psoriasis in darker skin,
complicating clinical differentiation (Fig. 5).%*

Asian populations frequently present a particular vari-
ant termed small plaque psoriasis, characterized by stable,
chronic lesions typically smaller than 2 cm, contrasting with
the larger plaques more common in Western populations.
Despite their smaller size and milder clinical appearance,
molecular studies have demonstrated a similar activation of
the IL-17 pathway in these small plaques. '’

Given these clinical complexities, it is essential to
recognize the profound diagnostic challenges faced by der-
matologists treating SOC patients. Educational resources,
clinical guidelines, and research studies remain insuf-
ficiently representative of darker skin types, directly
influencing clinicians’ diagnostic accuracy and management
strategies.

A recent analysis of dermatology textbooks revealed that
psoriasis images in SOC accounted for only 7.3%* of all
psoriasis-related photographs, despite darker-skinned pop-
ulations constituting a significant and growing proportion of
global demographics.
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Figure 5

Diagnostic challenges in SOC. (A) Patient with chronic cutaneous lupus erythematosus presenting with discoid lesions.

(B) Patient with psoriasis previously misdiagnosed as lichen planus for several years. (C) Patient with atopic dermatitis without

visible erythema, a common presentation in darker skin tones.

Figure 6

Psoriasis manifestations in hard-to-treat areas. (A) Nail involvement in a patient with Fitzpatrick phototype VI, showing

subungual hyperkeratosis, onycholysis, and oil drop sign. (B) Scalp involvement in the same patient, a site commonly affected in
patients with skin of color and often associated with increased disease burden.

Enhancing dermatologic training, updating clinical
resources, and improving representation in research are
imperative to reduce existing racial and ethnic disparities
and significantly improve patient outcomes in SOC popula-
tions (Fig. 6).

Dyschromias in psoriasis in skin of color

Post-inflammatory dyschromias, encompassing both hyper-
pigmentation and hypopigmentation, represent a prominent
clinical challenge in managing psoriasis in patients with SOC.

These pigmentary changes frequently persist after inflam-
matory lesions resolve and often impact patient quality of
life more profoundly than active psoriasis itself, due to their
highly visible and long-lasting nature, affecting patient self-
esteem and social interactions (Fig. 7).42
Post-inflammatory Hyperpigmentation (PIH) is particu-
larly common in patients with darker skin phototypes.
It arises secondary to inflammatory mediators such as
IL-1, IL-6, IL-18, and prostaglandins (notably PGE2 and
PGF2a), which directly stimulate melanogenesis. These
mediators upregulate the expression of tyrosinase and
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Figure 7

Post-inflammatory dyschromias. (A) Hypopigmented macules on the thigh of a phototype IV patient. (B) Hyperpigmented

macules with annular configuration on the trunk of a phototype V patient. Persistent dyschromias represent a significant concern
for SOC patients, often impacting quality of life more severely than the initial inflammatory lesions themselves.

other melanogenic enzymes, enhancing melanin synthe-
sis and subsequent epidermal pigmentation following
inflammation.**

Hypopigmentation also occurs as a distinct post-
inflammatory sequela of psoriasis. The most classic and
specific manifestation of hypopigmentation associated with
psoriasis is the Woronoff ring, a pale annular zone appearing
around healing psoriasis plaques.** Described over a cen-
tury ago, the Woronoff ring results from cytokine-mediated
disruption of melanogenesis during inflammation.

Recent studies have clarified the underlying mechanism,
implicating IL-17 and TNF-« in simultaneously suppress-
ing melanin production while paradoxically increasing
melanocyte proliferation within these lesions. This imbal-
ance leads to visibly decreased pigmentation despite an
increased density of melanocytes, forming the character-
istic depigmented halo around regressing plaques.>*

In addition to the Woronoff ring, post-inflammatory
hypopigmentation areas following psoriasis can occur, often
exacerbated by therapeutic interventions such as pho-
totherapy and topical corticosteroids. These treatment
modalities, while effective for psoriasis management, may
further disrupt melanocyte function or melanin distribution,
compounding hypopigmentation issues and highlighting the
careful balance needed in therapeutic decisions.**

Depth of pigment also matters clinically: epidermal PIH
typically appears tan-to-brown and can persist for months,
whereas dermal PIH shows a blue-gray hue and may be
long-lasting or permanent.®®> Because ultraviolet exposure
and ongoing inflammation aggravate PIH, rigorous photo-
protection and early control of cutaneous inflammation are
foundational. In fact, contemporary PIH care frameworks
emphasize that the first step is to treat the underlying
inflammatory disease promptly; although that algorithm is
often illustrated with acne,* the same principle should be
applied in psoriasis to minimize deeper, harder-to-treat pig-
ment deposition.*’

Therapeutic options for PIH are limited and include
topical retinoids, azelaic acid, hydroquinone, and - more
recently - thiamidol, a selective inhibitor of human tyrosi-
nase, as well as other available lightening agents and
chemical peels. Energy-based devices (e.g., 1064-nm Q-
switched Nd:YAG) can be useful in expert hands but warrant

caution in richly pigmented skin. A practical barrier for
extensive body involvement is that most depigmenting top-
icals are sold in small volumes and may be cost-prohibitive
for large surface areas. This limitation should be discussed
during shared decision-making, prioritizing sites that most
affect patient well-being.*’

Tranexamic Acid (TXA) is an increasingly discussed
adjunct for PIH. Mechanistically, TXA can reduce UV-induced
melanogenesis and dampen pro-pigmentary signaling (e.g.,
via effects on arachidonic-acid metabolites and autophagy).
Small, randomized studies around laser procedures show
mixed results for prevention but suggest faster PIH reso-
lution when TXA is continued post-procedure. Safety data
in nonsurgical patients without thrombotic risk factors
are reassuring, though standard contraindications and risk
counseling remain essential.*® Beyond pigment specifically,
preclinical work suggests topical TXA may also attenuate
psoriasis-like inflammation by blunting IL-17-driven NF-xB
signaling and inflammasome activation - raising the pos-
sibility that TXA could, in carefully selected cases, both
improve pigmentary outcomes and assist in controlling pso-
riatic inflammation.*’

Despite the recognized significance of these pigmen-
tary changes, they remain understudied, and current
dermatological literature inadequately addresses therapeu-
tic management specifically tailored for SOC populations.
Expanding clinical studies and refining management strate-
gies focused on pigmentary sequelae are, therefore, critical
steps toward improving outcomes and quality of life for
patients with psoriasis.

Psoriatic arthritis

Psoriatic Arthritis (PsA) is a chronic inflammatory arthritis
associated with psoriasis, affecting up to 30% of psoriasis
patients, typically developing within 7- to 10-years after the
onset of cutaneous symptoms. However, joint involvement
may precede skin lesions in approximately 15% of patients
or occur simultaneously.'

PsA presents heterogeneously, characterized by periph-
eral arthritis, axial involvement, dactylitis, enthesitis, and
nail disease, significantly affecting quality of life and leading
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to functional impairment if untreated. Diagnosis is clini-
cal, supported by imaging and classification criteria such as
the CASPAR (Classification Criteria for Psoriatic Arthritis).
Common presenting symptoms include joint pain, swelling,
stiffness, fatigue, and functional limitation, typically wors-
ened in the morning or after prolonged rest.”'3

Despite the broad epidemiological knowledge regarding
PsA, data specifically examining the clinical presentation
and epidemiology among SOC populations remain limited.
Recent studies indicate significant racial and ethnic dis-
parities in PsA phenotypes, disease activity, and clinical
outcomes. Specifically, Hispanic and non-white individu-
als with PsA are more likely to exhibit higher tender
joint counts, elevated patient-reported disease activity
scores (e.g., RAPID3), and increased prevalence of mod-
erate to severe cutaneous psoriasis despite similar usage
of systemic therapies. Radiographic axial involvement,
traditionally associated predominantly with Caucasian pop-
ulations due to the association with HLA-B27, has been
increasingly documented among non-white individuals, high-
lighting the phenotypic diversity of PsA across different
ethnicities.“°

Furthermore, PsA patients from SOC populations fre-
quently experience diagnostic delays and increased mor-
bidity, partially attributable to underrecognition and
underrepresentation in clinical studies and medical educa-
tion resources. These patients often present with higher
disease burden and worse patient-reported outcomes at
initial clinical visits, reflecting potential disparities in
healthcare access and socioeconomic barriers.*

Additionally, studies reveal that Asian populations, par-
ticularly South Asians, may exhibit distinct PsA phenotypes
characterized by a younger age of onset, more severe
joint symptoms, and increased frequency of enthesitis
and dactylitis compared to their Caucasian counterparts.
These clinical differences underscore the necessity for
increased clinician awareness, culturally competent health-
care strategies, and inclusion of diverse populations in
clinical trials."“

Comorbidities in psoriasis patients with skin of
color

Psoriasis is recognized as a systemic inflammatory disease,
frequently associated with various comorbidities beyond
joint involvement. Commonly reported comorbidities among
psoriasis patients include cardiovascular diseases, metabolic
syndrome, obesity, diabetes mellitus, hypertension, hyper-
lipidemia, chronic kidney disease, and psychiatric disorders
such as depression and anxiety. The presence of these condi-
tions significantly influences patient management strategies
and long-term prognosis, underscoring the importance
of comprehensive clinical assessment beyond cutaneous
manifestations.’

Although these comorbidities are well-established in pso-
riasis populations generally, research specifically examining
the comorbidity burden in SOC patients remains relatively
limited. Recent studies utilizing large-scale, population-
based databases, such as the National Ambulatory Medical
Care Survey (NAMCS), have provided valuable insights into
racial and ethnic differences. Interestingly, a recent com-

prehensive analysis comparing the comorbidity burden in
SOC psoriasis patients to White psoriasis patients, mea-
sured by the Charlson Comorbidity Index (CCl), found no
statistically significant differences among racial groups.
Hypertension, arthritis, hyperlipidemia, and diabetes were
among the most frequently reported conditions across all
races, suggesting commonalities rather than differences
driven by biological or genetic factors associated with race
alone.*!

However, disparities in health outcomes, treatment
access, and quality of life persist among SOC patients,
largely attributable to socioeconomic status, healthcare
access, and potential underrepresentation in clinical guide-
lines and research. Despite similar comorbidity burdens
between SOC and White populations, SOC patients fre-
quently experience worse disease outcomes due to delayed
diagnosis, misdiagnosis, and inadequate management aris-
ing from systemic inequities. Therefore, addressing these
disparities requires targeted interventions focused on
improving healthcare accessibility.'

Special considerations in the treatment of
psoriasis in skin of color

Topical therapies

Topical therapies remain first-line treatments for mild pso-
riasis across all skin types. However, treatment of psoriasis
in SOC populations demands careful consideration due to
increased risk of post-inflammatory hypo- and hyperpigmen-
tation. The prolonged use of potent topical corticosteroids
is often discouraged among patients with darker skin due
to their potential for causing significant hypopigmenta-
tion, atrophy, and striae, which negatively impact patient
adherence.”

Non-bleaching alternatives, such as vitamin D analogs
(e.g., calcipotriene) and calcineurin inhibitors (e.g.,
tacrolimus and pimecrolimus), are often preferred, par-
ticularly for facial and intertriginous areas.* A recent
analysis highlighted the efficacy and safety of cal-
cipotriene/betamethasone dipropionate foam in SOC
patients, demonstrating good clinical outcomes with an
acceptable pigmentary safety profile.*

When managing scalp psoriasis in SOC patients, par-
ticularly those of African descent, clinicians should tailor
topical regimens to accommodate cultural hair care prac-
tices and styling preferences. Daily washing with medicated
shampoos, often recommended in standard protocols, may
not be feasible for many African American women due
to concerns over hair dryness, breakage, and disrup-
tion of protective hairstyles such as braids, weaves, and
locks.™

Instead, a more suitable approach involves weekly use
of medicated shampoos combined with once- or twice-
daily application of corticosteroids in vehicles compatible
with the patient’s hair texture and styling habits. Oil-based
preparations, lotions, and emollient foams are often bet-
ter accepted. Engaging in a brief discussion about vehicle
preferences, hair care routines, and potential use of tradi-
tional scalp treatments is essential to optimize adherence
and treatment satisfaction in this population.'
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Phototherapy

Phototherapy remains a cornerstone in the management of
moderate-to-severe psoriasis, particularly in patients with
more than 10% body surface area involvement or in those
refractory to topical therapies. Common phototherapeutic
modalities include broadband Ultraviolet B (BB-UVB), Nar-
rowband UVB (NB-UVB), and Psoralen Plus UVA (PUVA), each
with unique efficacy and safety profiles.

BB-UVB, which utilizes the entire UVB spectrum
(254-313nm), has demonstrated efficacy but has largely
been supplanted by NB-UVB (311-313nm) due to superior
clearance rates and a better safety profile in head-to-
head trials. PUVA therapy, combining UVA (320-400nm)
with psoralens, has shown high efficacy, with clearance
rates approaching 89% in some studies.** However, concerns
about long-term carcinogenic risks, especially squamous cell
carcinoma, have limited its use.*> Additionally, in SOC popu-
lations, PUVA is associated with a higher risk of dyschromias,
making NB-UVB generally the preferred modality.**

An important consideration in SOC patients is the impact
of increased melanin content on UV dose calculation
and treatment tolerability. Traditionally, clinicians have
escalated NB-UVB doses in darker-skinned individuals to
achieve mild erythema (erythemogenic threshold), assum-
ing it correlates with treatment efficacy. However, emerging
evidence challenges this approach. A bilateral, split-body,
prospective study compared suberythemogenic (70% of Min-
imal Erythema Dose - MED) and erythemogenic (100% MED)
NB-UVB regimens in dark-skinned Egyptian patients with
chronic plaque psoriasis (Fitzpatrick skin types Ill-V). After
treatment, both dosing regimens resulted in statistically
similar PASI reductions and clearance rates, but the subery-
themogenic side received significantly lower cumulative UVB
doses (42.73 vs. 62.36J/cm?, p<0.001).“ These findings
suggest that suberythemogenic NB-UVB protocols may offer
equivalent efficacy with reduced cumulative phototoxic bur-
den in SOC patients.

Cultural attitudes also play a critical role in phototherapy
adherence. In some Asian populations, darker skin is cultur-
ally associated with manual labor and lower socioeconomic
status, leading to a cultural aversion to tanning. Studies
report that some Asian patients undergoing photother-
apy express dissatisfaction with unwanted tanning, directly
affecting adherence. These cultural nuances should inform
shared decision-making during treatment planning.***’

In clinical practice, these findings advocate for per-
sonalized phototherapy dosing strategies in SOC patients,
balancing efficacy with the minimization of adverse effects
like PIH and patient-reported cosmetic concerns. Suberythe-
mogenic NB-UVB protocols now represent an evidence-based
option to optimize outcomes while minimizing pigmentary
side effects in these populations.“

Classical systemic therapy

Classical systemic therapies, including methotrexate,
acitretin, and cyclosporine, remain foundational options
for the management of moderate-to-severe psoriasis world-
wide, particularly in regions where access to biologic agents
is limited.

Methotrexate, a folate antagonist with immunomodu-
latory and anti-inflammatory effects, is widely used as a
first-line systemic option due to its affordability and long-
standing clinical experience. Although its efficacy appears
comparable across racial and ethnic groups, there is lim-
ited representation of SOC populations in clinical trials.®
Hepatic safety remains a key concern, particularly in areas
with higher prevalence of viral hepatitis (e.g., parts of Asia
and sub-Saharan Africa), reinforcing the need for baseline
screening and regular liver function monitoring.

Notably, genetic polymorphisms in the MTHFR gene (e.g.,
C677T and A1298C) - which affect folate metabolism and
thus methotrexate pharmacokinetics - occur with varying
frequency across populations. Asian and Hispanic individu-
als, for instance, exhibit a higher prevalence of the C677T
variant, which has been associated with increased toxicity
risk, while African populations tend to have a lower fre-
quency of this allele.*®

Acitretin, a systemic retinoid, is typically reserved for
patients with pustular, erythrodermic, or palmoplantar
psoriasis or as a maintenance agent. It is not immunosup-
pressive, making it useful in patients with contraindications
to immunosuppressants. However, the teratogenicity and
mucocutaneous side effects can be more noticeable and dis-
tressing in SOC, particularly due to the impact on lip and
facial pigmentation and potential for PIH.™

Cyclosporine, a calcineurin inhibitor, is fast-acting and
effective in acute flares. It is commonly used for short-
term control of severe disease; long-term use is limited by
nephrotoxicity and hypertension, both of which may dis-
proportionately affect certain ethnic groups. For instance,
African American patients have a higher baseline risk of
hypertension and may require closer monitoring when using
cyclosporine.* Cyclosporine’s favorable impact on disease
control must be weighed against its side effect profile, espe-
cially in populations already at increased cardiovascular
risk.

Importantly, there is a lack of clinical trial data specifi-
cally evaluating these therapies in SOC populations, making
it difficult to draw firm conclusions about optimal dosing,
efficacy, and adverse event profiles. Cultural factors may
also influence treatment choice and adherence. In some
cultures, there may be hesitation regarding the long-term
use of systemic drugs due to fears of ‘‘chemical’’ medica-
tions, organ damage, or infertility - factors that may not be
explicitly addressed in standard consultations. '

Biologic therapies for psoriasis in skin of color:
current evidence and unmet needs

Biologic therapies targeting TNF-a, 1L-12/23, IL-17 and IL-
23 pathways have transformed the treatment landscape
for moderate-to-severe psoriasis, offering high levels of
skin clearance with favorable safety profiles. However,
despite their widespread use, data on treatment efficacy
and safety in SOC populations remain scarce and frag-
mented. Historically, non-white patients have been grossly
underrepresented in pivotal psoriasis trials, with a recent
systematic review showing that 84.3% of participants in pso-
riasis biologic trials were White, leaving less than 16% from
all other racial and ethnic groups combined.*

10
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Recent systematic reviews have tried to address
this knowledge gap by pooling available data. A 2024
review, analyzing 11 phase 3 trials, included 1,393
SOC psoriasis patients, with the majority being Asian
(64.3%), but Black and Hispanic patients remained strik-
ingly underrepresented.’® Another review included 24
studies, again demonstrating a predominance of Asian
(n=2,740) and White (n=38,735) participants, while only
138 Black and 728 Latino patients were enrolled across all
studies.”’

Some subgroup analyses have attempted to compare
biologic responses across ethnicities, but results remain
inconclusive due to low patient numbers and heterogene-
ity in study designs. In the review by Ferguson et al.,
ixekizumab showed numerically higher PASI75 response
rates in Asian (98.8%) and Latino (96.6%) patients, while
guselkumab appeared more effective among Black (74.2%)
and White (86.8%) participants.®' Similarly, bimekizumab
demonstrated high PASI90 and PASI100 response rates in SOC
patients (85.5% and 52.6%, respectively) in Rijal et al.’s
review, but again with small sample sizes (only 62 SOC
patients receiving bimekizumab).* Importantly, these find-
ings are exploratory and should not yet guide clinical
decision-making, given the limitations of retrospective and
underpowered analyses.

Fortunately, the landscape is beginning to shift. In 2025,
the publication of the VISIBLE trial (NCT05272150) marked
a major milestone. This was the first large, prospective,
randomized, placebo-controlled trial specifically designed
to evaluate the safety and efficacy of a biologic agent
(guselkumab) in SOC patients with psoriasis. The study
enrolled 211 patients, all self-identifying as a race/ethnicity
other than White, with over 50% having Fitzpatrick skin types
IV=-VI.5?

VISIBLE had two cohorts: one focusing on moderate-
to-severe body psoriasis (Cohort A) and another on scalp
psoriasis, an area of particular concern in SOC patients due
to its psychological and cultural relevance (Cohort B). By
week 16, 59.5% of SOC patients treated with guselkumab
achieved PASI90, and 41.7% reached complete clearance
(PASI100). Regarding scalp involvement, 78% achieved a 90%
improvement in the Psoriasis Scalp Severity Index (PSSI190),
showing robust efficacy even in this challenging site.>?

In clinical practice, the implications of the still-limited
data for SOC populations suggest that, while no definitive
guidelines or studies currently exist to direct the choice
of a specific biologic agent based on ethnicity,”® interven-
tion should not be postponed. On the contrary, establishing
early and effective treatment is essential, as patients with
SOC often experience a disproportionately greater impact on
quality of life.* Such an agile therapeutic approach is fun-
damental to promptly interrupt the inflammatory cascade
and, consequently, mitigate the risk of post-inflammatory
dyschromias, which represent a significant morbidity and a
central concern for these patients.’

Psoriasis management in the Brazilian Health
System

In Brazil, psoriasis care is delivered through the pub-
lic Unified Health System (SUS) and the private sector.
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According to the 2024 Brazilian Psoriasis Consensus, treat-
to-target principles remain aligned with the ‘‘rule of
tens’’ (PASI>10, BSA>10, or DLQI>10) and are embed-
ded in public and private access frameworks, helping
standardize eligibility for systemic therapy and biologics
nationwide.>*

In practice, access is generally broad via SUS and
regulated private coverage; however, limited specialist
availability and financial constraints still impede uptake.
Treatments for dyschromia, procedures and topical depig-
menting agents are not routinely available in SUS and are
often costly out of pocket, disproportionately affecting peo-
ple in worse financial circumstances, among whom patients
with higher Fitzpatrick phototypes are frequently overrep-
resented.

Pustular psoriasis in skin of color

Pustular psoriasis represents a rare but severe clinical sub-
type of psoriasis, characterized by the presence of sterile
pustules on an erythematous or inflamed background. Its
most serious form, Generalized Pustular Psoriasis (GPP),
is considered a dermatologic emergency, often requiring
hospitalization and associated with a mortality rate of
approximately 3 deaths per 100 patient-years.>*

Epidemiological data on pustular psoriasis in SOC
populations remain scarce, but existing studies suggest
potential ethnic variability. A cross-sectional analysis from
the University of California-San Francisco found that
Asian and Hispanic/Latino patients had significantly higher
odds of having pustular psoriasis compared to Caucasians
(OR=4.36 [95% Cl: 1.24-17.62] for Asians; OR=5.94 [95%
Cl: 1.03-31.03] for Hispanics/Latinos).>® Although African
descent populations were underrepresented in that study,
these findings suggest that non-White patients may have a
relatively higher risk of pustular forms.

From a pathophysiological perspective, GPP is now rec-
ognized as an autoinflammatory condition predominantly
driven by dysregulation of the IL-36 pathway, with mono-
genic forms linked to IL36RN mutations, especially prevalent
in Asian cohorts.?*5¢

Regarding treatment, historically, systemic therapies
such as cyclosporine, methotrexate, and acitretin have
been the mainstays for controlling acute GPP flares.’*
Cyclosporine is often preferred for rapid control, especially
in unstable cases, while acitretin plays a role in main-
tenance and chronic pustular variants like palmoplantar
pustulosis.

Recent advances in IL-36-pathway inhibition have
reshaped the management of GPP. Spesolimab, an anti-
IL-36 receptor monoclonal antibody, became the first
FDA-approved biologic, and is also approved by ANVISA in
Brazil, specifically indicated for treating acute GPP flares
in adults, based on the Effisayil-1 trial, which showed
significantly faster pustule clearance and broader clinical
improvement versus placebo.>®

Importantly, most clinical trials evaluating therapies for
pustular psoriasis have included very few SOC patients,
limiting the ability to draw definitive conclusions about
treatment efficacy and safety in these groups.
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Conclusion

Managing psoriasis in SOC presents unique challenges that
extend beyond clinical features and reflect broader issues
of equity, representation, and cultural competence: socioe-
conomic and structural barriers (including limited access to
dermatologic specialists and financial constraints) dispro-
portionately affect SOC communities and delay diagnosis
and initiation of effective therapy.’”” At the same time,
implicit bias within health systems contributes to under-
recognition or misdiagnosis because presentations often
differ from those in lighter phototypes,® and these inequities
are compounded by the persistent underrepresentation
of SOC individuals in clinical trials, which constrains the
evidence base needed to inform guidelines and to vali-
date the efficacy and safety of therapies across diverse
populations.®’

In Brazil, socioeconomic and structural barriers, includ-
ing limited access to dermatologic specialists and financial
constraints, disproportionately affect vulnerable popu-
lations, where Black and mixed-race individuals are
overrepresented. These barriers, compounded by regional
disparities, can delay diagnosis and initiation of effective
therapy, perpetuating worse outcomes for these patients.®

Addressing these inequities requires culturally compe-
tent, patient-centered care with shared decision-making.'®
Clinicians must recognize subtler SOC presentations: hyper-
pigmented or violaceous plaques, minimal erythema, and
frequent post-inflammatory pigmentary changes.?

Conventional severity scoring tools like the PASI heav-
ily weight erythema, which can be challenging to detect in
darker skin tones. This reliance on erythema visualization
potentially leads to the underestimation of disease sever-
ity in these patients.’ Therefore, there is a pressing need
to develop validated, SOC-specific scoring instruments that
account for differences in lesion morphology and pigmentary
alterations.

Although no severity instrument has been specifically val-
idated for SOC populations, recent studies have increasingly
incorporated multimodal approaches combining clinician-
reported measures, such as Investigator’s Global Assessment
(IGA) and BSA, with patient-reported outcomes, including
the DLQI and the Psoriasis Symptoms and Signs Diary (PSSD).
In addition, tools such as the Skin Discoloration Impact
Evaluation Questionnaire (SDIEQ) allow assessment of the
psychosocial burden of post-inflammatory dyschromias.
Together, these measures provide a more comprehensive and
patient-centered evaluation of disease burden, independent
of erythema visualization.*

Emerging technologies, including dermoscopy and arti-
ficial intelligence-based image analysis trained on diverse
datasets, offer promise for future objective assessment
tools,*>* though validation studies in SOC populations remain
limited and represent a critical research priority.

Photographic documentation of psoriasis in dark skin
requires refinement: standard lighting and imaging tech-
niques often fail to capture lesion contrast in richly
pigmented skin, complicating clinical monitoring and
research documentation.®® Future tools should also incor-
porate assessment of residual dyspigmentation, as these
sequelae are often of great concern to SOC patients and
can significantly impair quality of life.’

12

Looking ahead, greater inclusion of SOC populations in
clinical trials is essential to ensure that treatment rec-
ommendations are broadly applicable. Research efforts
should also prioritize real-world studies and long-term out-
come data reflecting diverse racial and ethnic backgrounds.
Ultimately, a comprehensive, equity-focused approach is
essential to deliver optimal care for all patients with psori-
asis, regardless of skin color.
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Differential melanoma
outcomes in men and women:
longitudinal findings from a
ten-year study™

Dear Editor,

Cutaneous melanoma is an aggressive neoplasm arising from
melanocytes and is responsible for the majority of skin
cancer-related deaths. Although it represents only 4% of skin
tumors, it accounts for up to 75% of skin cancer mortal-
ity due to its high metastatic potential.” Global incidence
has increased steadily, with 331,647 new cases estimated
in 2022, reflecting 1.7% of all cancers.”? While early-stage
melanomas have a favorable prognosis, advanced cases with
greater Breslow thickness and ulceration are associated with
poor outcomes.?

Several risk factors influence melanoma develop-
ment, including UV exposure, fair skin, and genetic
predisposition.® Another well-established risk factor is the
number of melanocytic nevi, which is independently associ-
ated with melanoma risk.* Gender differences in melanoma
outcomes have been noted, with women presenting at ear-
lier stages and having better survival rates than men.>°
However, these disparities remain underexplored in Latin
American populations. This study aimed to investigate
gender-related differences in clinical presentation and sur-
vival among melanoma patients treated at a reference
center in Southeast Brazil over a ten-year period.

In this study, we retrospectively collected data on the
epidemiological, clinical, and histopathological data from
patients diagnosed with Cutaneous Melanoma (CM) at a can-
cer reference hospital in southeast Brazil. The research
commenced following approval from the local Research
Ethics Committee (CAAE #55961622.6.0000.5105).

Our analysis included patients diagnosed between Jan-
uary 2010 and December 2020. Clinical data, including age,
gender, socioeconomic status, tumor location, staging, and
tumor histological subtype, were extracted from electronic
medical records. Information regarding patient mortality

* Study conducted at the Hospital do Cancer de Muriaé, Fundacéo
Cristiano Varella, Muriaé, MG, Brazil.

https://doi.org/10.1016/j.abd.2026.501352
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Age at diagnosis

Women Men

Fig. 1  Age at diagnosis of men and women with melanoma.
The figure illustrates the distribution of age at diagnosis by
sex, as women were diagnosed at a younger age (57.41-years,
SE =1.38) compared to men (64.47-years, SE=1.23; p=0.0002).

was obtained through an active search, which involved fam-
ilies and federal databases. Among the 317 diagnosed cases,
46 were excluded due to incomplete records or inability to
contact patients or families for follow-up.

Data were analyzed using descriptive statistics, with
results presented as absolute and relative frequencies (%).
Quantitative variables were summarized using the median
and interquartile range. Categorical variables were com-
pared using the chi-square test or Fisher’s exact test, as
appropriate, with a significance level set at 5% (p<0.05).
ANOVA assessed differences between groups, followed by
Tukey’s post hoc. The t-test evaluated mean age differ-
ences between sexes. All analyses were performed using R
software version 4.2.2 (R CORE TEAM, 2022).

We identified 317 cases of cutaneous melanoma in South-
east Brazil between 2010 and 2020, of which 46 were
excluded from the analysis due to incomplete medical
records. The cohort comprised 136 men and 135 women
(n=271), with a mean age of 63-years. Women were diag-
nosed significantly younger than men (57.4 vs. 64.5 years;
p=0.0002) (Fig. 1).

Regarding disease staging, women were more frequently
diagnosed at early stages (0-IlI), while men had a higher
prevalence of advanced disease (llI-1V) (p =0.044). Histolog-

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Table 1 Clinical characteristics of cutaneous melanoma in men and women from Southeast Brazil.

Variable Men (%) Women (%) Total (%) p-value
Staging 0.044*
0 10 (7.4%) 18 (13.3%) 28 (10.3%)

| 17 (12.5%) 35 (25.9%) 52 (19.2%)

1l 33 (24.3%) 26 (19.3%) 59 (21.8%)

Il 28 (20.6%) 25 (18.5%) 53 (19.6%)

1\ 30 (22.1%) 24 (17.8%) 54 (19.9%)

Unknown* 18 (13.2%) 07 (5.2%) 25 (9.2%)

Primary location 0.411
Limbs 54 (39.7%) 52 (38.5%) 106 (39.1%)

Trunk 35 (25.7%) 45 (33.3%) 80 (29.5%)

Face 30 (22.0%) 22 (16.3%) 52 (19.2%)

Neck and sculp 10 (7.3%) 13 (9.6%) 23 (8.4%)

Other 7 (5.1%) 3 (2.2%) 10 (3.6%)

Alcohol use <0.001*
Former user 21 (15.4%) 6 (4.4%) 27 (10.0%)

Current user 32 (23.5%) 8 (5.9%) 40 (14.8%)

No 50 (36.8%) 76 (56.3%) 126 (46.5%)

Unknown 33 (24.3%) 45 (33.3%) 78 (28.8%)

Tobacco use <0.001*
Former user 34 (25.0%) 6 (4.4%) 40 (14.8%)

Current user 16 (11.8%) 11 (8.1%) 27 (10.0%)

No 62 (45.6%) 76 (56.3%) 138 (50.9%)

Unknown 24 (17.6%) 42 (31.1%) 66 (24.4%)

Family history 0.253
Yes 46 (33.8%) 43 (31.9%) 89 (32.8%)

No 44 (32.4%) 27 (20.0%) 71 (26.2%)

Unknown 46 (33.8%) 65 (48.1%) 111 (41.0%)

Treatment 0.238
Surgery only 77 (28.4 %) 89 (32.8%) 166 (61.3%)

Chemotherapy only 06 (2.2%) 06 (2.2 %) 12 (4.4%)

Radiotherapy only 02 (0.7%) 02 (0.7%) 04 (1.5 %)

Immunotherapy 01 (0.4%) 03 (1.1%) 04 (1.5%)

Combination treatment 28 (10.3 %) 14 (5.2%) 42 (15.5%)

No treatment (palliative) 22 (8.1 %) 21 (7.8%) 43 (15.9 %)

ical subtype was unspecified in most cases (54.2%), followed
by superficial spreading melanoma (21.8%), with no signif-
icant sex-based differences. The most common anatomical
sites were the limbs (39.1%), followed by the trunk (29.5%)
and face (19.2%), also without differences between sexes
(p=0.411).

Significant differences were observed in lifestyle habits:
men reported higher rates of tobacco use (36.8% vs. 12.5%)
and alcohol consumption (38.9% vs. 10.3%) compared to
women (p <0.001 for both). There were no significant differ-
ences in family history of cancer between sexes (p =0.253).
The greater Breslow thickness observed in men in our cohort
reinforces this trend, suggesting both biological and behav-
ioral components influence these outcomes.

Women were more frequently diagnosed under age 50
and at earlier stages, possibly due to greater health-seeking
behavior and engagement in skin self-examinations, as
described in the literature.” In contrast, men reported
higher rates of alcohol and tobacco use - factors linked to
impaired immune function and worse progression.®

In terms of treatment, most patients underwent surgery
only (61.3%), while 15.5% received combined modalities such

as surgery plus chemotherapy or immunotherapy. A smaller
proportion received chemotherapy alone (4.4%), radiother-
apy (1.5%), or immunotherapy alone (1.5%). No treatment -
usually palliative - was recorded in 15.9% of patients. There
were no significant differences in treatment type between
men and women (p=0.238) (Table 1).

In survival analysis (mean follow-up: 36-months), worse
outcomes were observed in patients with Breslow thick-
ness > 2mm, Clark level > lll, and advanced disease stages
(p<0.001). Five-year survival was higher among women
(75%) compared to men (50%) (p<0.001) (Fig. 2). This find-
ing is consistent with previous reports showing that men
are diagnosed later and have poorer prognosis, even when
controlling for tumor stage.>°

Despite no significant sex differences in tumor location or
treatment, survival remained lower among men, indicating
that anatomical or therapeutic factors alone do not explain
this disparity. As supported by previous studies, biological
differences in immune response or hormonal influence may
contribute to sex-specific disease behavior.”

Our study also reinforces the relevance of regional con-
text. Many patients in our cohort came from rural areas,
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Fig. 2
staging, and (D) gender.

where access to dermatologic care is limited, and sun expo-
sure is chronic, particularly among agricultural workers.’
These conditions may contribute to delayed diagnoses and
worse prognoses, especially in men. Tailored awareness
campaigns focusing on rural male populations may help close
this gap.

While most patients underwent surgical treatment,
advanced therapies such as immunotherapy were rarely
used. During the study period (2010-2020), the use of
immunotherapy was still incipient in Brazil, which explains
its rare application in this cohort. Moreover, the majority
of patients were treated within the Brazilian public health-
care system (SUS), where access to high-cost medications
remains restricted. Although combinations like nivolumab
and ipilimumab have shown survival benefits in metastatic
disease,'® socioeconomic barriers likely limit access in pub-
lic healthcare settings, underscoring the importance of
prevention and early detection.

Our study has limitations. Its retrospective design may
introduce bias, and the relatively short follow-up period
(median 36-months) limits evaluation of long-term survival.
Incomplete medical records also led to the exclusion of
cases, which may also have influenced results. Our dataset
did not include information on self-care behaviors, such
as skin self-examination or healthcare-seeking patterns,
that could help explain the differences in stage diagnosis
between sexes.
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Survival analysis of patients with melanoma in Southeast Brazil according to (A) Clark level, (B) Breslow depth, (C) disease

Another limitation of this study is the high proportion
of cases without a specified histological subtype, which
may have underestimated the prevalence of lentigo maligna
melanoma. Also, the grouping of early (I-IlI) and advanced
(I-1V) stages for analysis may have masked distinct prog-
nostic behaviors across individual stages.

Our findings demonstrate significant gender disparities
in melanoma outcomes, with men presenting at older
ages, with thicker tumors and more advanced disease,
leading to worse survival. Taken together, our data sup-
port a multifactorial understanding of sex disparities in
melanoma, shaped by biological traits, behavioral pat-
terns, healthcare access, and socioeconomic context.
Interventions must therefore combine public health efforts,
clinical innovation, and equitable healthcare delivery
to reduce outcome gaps and improve prognosis for all
patients.
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IL18 gene variants rs187238
and rs360717 and their
associations with psoriasis
susceptibility and severity in a
Brazilian case-control study™

Dear Editor,

Psoriasis (PsO) is a chronic inflammatory skin disease of
immune-mediated origin, with an estimated prevalence
between 1.0% and 3.0% in Western populations, and its
pathophysiology involves a complex interaction between
keratinocytes and components of the innate and adaptive
immune systems.' Several hypotheses have been formulated
to elucidate the mechanisms underlying the pathogenesis of
PsO; however, the prevailing theory proposes that an initial
triggering event is followed by a sustained chronic inflam-
matory phase, regulated by a positive feedback loop, in
which keratinocyte activation and proliferation is mediated
by cytokines.?

Several studies have highlighted the relevance of
Interleukin-18 (IL-18) in the pathophysiology of PsO. Patients
with PsO have significantly elevated levels of IL-18 in both
skin lesions and serum, compared to healthy individuals.?
Previous investigations have demonstrated a correlation
between plasma IL-18 levels and disease severity, measured
by the Psoriasis Area and Severity Index (PASI), suggesting
that IL-18 may act as a potential biomarker for PsO.*

Variations in genes encoding cytokines relevant to PsO
may be associated with different biological processes and
influence disease susceptibility. Single Nucleotide Variants
(SNVs) in the IL17A and IL17F° and IL36G® genes have already
been associated with predisposition to PsO. However, data
on genetic variants of IL18 in patients with PsO are scarce
in the medical literature.

Thus, aiming to investigate the genetic variants of IL18
and possible relationships with PsO susceptibility and sever-
ity, a case-control study was conducted that included, by
convenience sampling, 256 individuals of both sexes, aged
between 18 and 70 years, of which 128 patients were diag-

* Study conducted at the Universidade Estadual de Londrina, Lon-
drina, PR, Brazil.

https://doi.org/10.1016/j.abd.2026.501364

nosed with PsO recruited from the Dermatology Service
of the Specialty Outpatient Clinic of Hospital Universitario
(AEHU), Universidade Estadual de Londrina (UEL), Parana,
Brazil. The control group consisted of 128 healthy blood
donors from the Regional Blood Center of Londrina, Parana,
Brazil.

Exclusion criteria included thyroid, renal, adrenal, hep-
atic, gastrointestinal, infectious, oncological diseases, as
well as other autoimmune diseases. PsO severity was deter-
mined using the PASI at the initial diagnosis, prior to the
start of topical and/or systemic treatments. The study was
approved by the Research Ethics Committee on Human
Beings of UEL under CAAE N. 37420820.0.0000.5231. All par-
ticipants signed an Informed Consent Form.

Genomic DNA was extracted from the leukocyte layer of
peripheral blood using a resin column procedure. Two SNVs
of the IL18 gene were genotyped: rs187238 C > G and IL18
rs360717 G > A. Genotyping of the variants was performed by
quantitative real-time Polymerase Chain Reaction (qPCR),
using the TagMan™ method.

Hardy-Weinberg equilibrium was assessed and the fre-
quencies and associations of IL18 gene variants were
analyzed according to allelic, dominant, codominant, reces-
sive, and overdominant genetic models,” using the online
tool SNPStats (https://www.snpstats.net/start.htm).

To assess the effect of SNVs in the studied groups,
binary logistic regression was performed, with the results
expressed as Odds Ratio (OR) and 95% Confidence Interval
(95% CI). The p-values were adjusted for possible confound-
ing variables, with statistical significance considered when
p < 0.05.

The distribution of the genotypes of the IL18rs187238 C >
G and IL18 rs3607171 G > A variants was in Hardy-Weinberg
equilibrium in both study groups (IL18 rs187238 C > G: x2
= 0.7958, p = 0.3724 (control group) and x* = 0.000, p =
1.000 (PsO group); IL18 rs3607171 G > A: x2 = 0.0517, p
= 0.8201 (control group) and x2 = 0.3178, p = 0.5729 (PsO
group). As shown in Table 1, no statistically significant dif-
ferences were observed in allelic or genotypic frequencies
between patients with PsO and healthy controls in the dif-
ferent genetic models.

Additionally, the PsO group was divided according to dis-
ease severity, according to PASI (< 10 or > 10). No significant
differences were identified between the different genotypes
and alleles regarding this parameter (Table 2).

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Table 1 Frequency distribution of IL18 rs187238 C > G and IL18 rs360717 G > A variant genotypes in healthy individuals and in

individuals with psoriasis.

Model Genotype Control Psoriasis OR (95% Cl) p-value
rs187238C > G
. C 188 (73.4%) 192 (75%) Reference
Al G 68 (26.6%) 64 (25%) 1.02 (0.61 - 1.35) 0.837
CcC 71 (55.5%) 72 (56.3%) Reference
Codominant G 46 (35.9%) 48 (37.5%) 1.01 (0.59 - 1.72) 0.981
GG 11 (8.6%) 8 (6.3%) 0.77 (0.29 - 2.06) 0.604
. cC 71 (55.5%) 72 (56.3%) Reference
PIEIEGE CG + GG 57 (44.5%) 56 (43.8%) 0.96 (0.57 - 1.58) 0.882
. GG 11 (8.6%) 8 (6.3%) Reference
HeeesEle CG + CC 117 (91.4%) 120 (93.8%) 1.29 (0.49 - 3.44) 0.591
, CC + GG 82 (64.1%) 80 (62.5%) Reference
Gverdominant CG 46 (35.9%) 48 (37.5%) 1.04 (0.62 - 1.75) 0.886
rs360717 (G > A)
. G 190 (74.2%) 191 (74.6%) Reference
Allelic A 66 (25.8%) 65 (25.4%) 1.04 (0.65 - 1.43) 0.879
GG 71 (55.5%) 71 (55.5%) Reference
Codominant GA 48 (37.5%) 47 (36.7%) 0.92 (0.54 - 1.57) 0.767
AA 9 (7.0%) 10 (7.8%) 1.20 (0.45 - 3.17) 0.717
. GG 71 (55.5%) 71 (55.5%) Reference
PIEIEE GA + AA 57 (44.5%) 57 (44.5%) 0.96 (0.57 - 1.58) 0.887
. AA 9 (7.0%) 10 (7.8%) Reference
HEsEeEle GA + GG 119 (93.0%) 118 (92.2%) 0.80 (0.31 - 2.08) 0.661
. GG + AA 80 (62.5%) 81 (63.3%) Reference
@rergaminant GA 48 (37.5%) 47 (36.7%) 0.90 (0.54 - 1.52) 0.699

Note: Data expressed as absolute numbers and percentages. Analyses adjusted for sex, age, and ethnicity.

OR, Odds Ratio; 95% Cl, 95% Confidence Interval.

Table 2 Association between IL18 rs187238 C > G and IL18 rs360717 G > A variants and psoriasis activity, assessed by PASI < 10

and PASI > 10.
Model Genotype PASI < 10 PASI > 10 OR (95% Cl) p-value
rs187238 C > G
. C 136 (73.1%) 56 (80%) Reference
Al G 50 (26.9%) 15 (20%) 0.68 (0.35 - 1.33) Bz
cC 50 (53.8%) 22 (62.9%) Reference
Codominant G 36 (38.7%) 12 (34.3%) 0.77 (0.33 - 1.79) 0.546
GG 7 (7.5%) 1 (2.9%) 0.29 (0.33 - 2.52) 0.261
. cC 50 (53.8%) 22 (62.9%) Reference
Dominant CG + GG 43 (46.2%) 13 (37.1%) 0.68 (0.30 - 1.53) 0.360
. GG 7 (7.5%) 1(2.9%) Reference
Hressle G+ CC 86 (92.5%) 34 (97.1%) 3.10 (0.36 - 25.00) L2
. CC + GG 57 (61.3%) 23 (65.7%) Reference
OvalEmiiE G 36 (38.7%) 12 (34.3%) 0.71 (0.85 - 1.96) B
rs360717 G > A
, G 136 (73.1%) 53 (75.7%) Reference
Allelic A 50 (26.9%) 17 (24.3%) 0.87 (0.46 - 1.65) 0.674
GG 51 (54.8%) 20 (57.1%) Reference
Codominant GA 34 (36.6%) 13 (37.1%) 1.05 (0.45 - 2.43) 0.913
AA 8 (8.6%) 2 (5.7%) 0.57 (0.11 - 3.00) 0.511
. GG 51 (54.8%) 20 (57.1%) Reference
e GA + AA 42 (45.2%) 15 (42.9%) 0.94 (0.42 - 2.12) 0.892
. AA 8 (8.6%) 2 (5.7%) Reference
Hressle GA + GG 85 (91.4%) 33 (94.3%) 1.78 (0.35 - 9.09) 0.489
, GG + AA 59 (63.4%) 22 (62.9%) Reference
OvEEEmIE. GA 34 (36.6%) 13 (37.1%) 1.12 (0.49 - 2.55) 0.793

Data expressed as absolute numbers and percentages. Analyses adjusted for sex, age, and ethnicity.

OR, Odds Ratio; 95% Cl, 95% Confidence Interval.
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IL-18 has been shown to favor the differentiation and
maintenance of T-helper (Th)-17 cells and that the use of
neutralizing antibody against IL-18 was able to inhibit the
Th17 immune response in a murine model of PsO.% These
findings indicate that the IL-18-mediated immune response
may play a relevant role in PsO pathogenesis, and its inhibi-
tion is considered a potential therapeutic strategy.

The present study found no significant differences
between IL18 gene variants and PsO susceptibility or
severity. Conversely, a study conducted in the Japanese pop-
ulation identified a significantly higher frequency of the G
genotype of the rs187238 variant in individuals with PsO,
suggesting that this genotype may be associated with greater
functional activity in inducing IL-18 production.’ From what
is known in the medical literature to date, no studies have
been described that explore the association between the
IL18 variant rs360717 and PsO.

Similar investigations have been conducted in other der-
matological diseases. A meta-analysis with quantitative data
suggested that the genetic variant rs187238 of the IL18 gene
may influence the risk of developing atopic dermatitis in the
general population.’®

In conclusion, this is the first Brazilian study to investi-
gate the possible association between the variants rs187238
and rs360717 of the IL18 gene and PsO. Although the results
did not demonstrate a significant association between these
genetic variants and disease susceptibility or severity, the
data contribute in an unprecedented way to the understand-
ing of the genetic basis of PsO in the Brazilian population.
These findings reinforce the importance of further studies
to better clarify the role of IL-18 in the pathophysiology of
PsO and its potential as a biomarker.
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Immunohistochemical analysis »m
of MMP-1 and 2 in patients with
lichen planopilaris and frontal

fibrosing alopecia™

Dear Editor,

Lichen planopilaris (LPP) and frontal fibrosing alopecia (FFA)
are primary lymphocytic scarring alopecias. Clinically, clas-
sic LPP shows an area of irregular alopecia that is more
common in the vertex region, while FFA causes hair loss that
occurs slowly in the frontotemporal implantation hairline,
commonly associated with eyebrow alopecia.’

According to Doche et al.,> approximately 65% of the
scalp biopsy specimens from ‘‘normal-appearing’’ areas of
LPP and FFA showed perifollicular inflammation around the
isthmus/infundibulum region. These findings suggest that
both diseases may be more generalized processes affecting
the scalp. The lack of relationship between the degree of
histopathological inflammation and clinical signs of inflam-
mation supports the idea that some scalp areas could
possibly be more prone to develop a cicatricial alopecia.

These disorders are mediated by lymphocytes and result
in disruption of the basement membrane cells, destruction
of the hair follicle and replacement by fibrosis. They have a
chronic course, unpredictable development and, probably,
autoimmune pathogenesis. Drugs, infections, genetic fac-
tors and immunological abnormalities are possible triggering
factors.?

Matrix metalloproteinases (MMPs) are involved in cell
proliferation and differentiation, inflammation, degenera-
tion, tumor metastasis, and growth. The production and
activation of MMPs is rapidly induced when active tissue
remodeling is needed. MMP-2, the most widely distributed
of all MMPs, along with MMP-9, is said to digest type IV, V and
Xl collagens; laminin and aggrecan core protein, and singly
digests collagens I, Il and 1.

MMP-1 is capable of degrading type | and Il fibrillar
collagens.’

* Study conducted at the Clinica Renata Zac, Belo Horizonte, MG,
Brazil and Instituto de Assisténcia Médica do Servidor Publico Estad-
ual de Sao Paulo, Sao Paulo, SP, Brazil.

https://doi.org/10.1016/j.abd.2026.501359

MMP-4 (or MMP-17) is involved in different pathological
processes such as arthritis, cardiovascular disease, and can-
cer progression.®

Our objective was to evaluate the presence of MMP-1
and MMP-2 in LPP and FFA and to assess their role in the
pathogenesis of these diseases.

The patients were collected from Renata Zac Dermato-
logical Clinic, Belo Horizonte, MG, Brazil, from 2019 to 2023.

A university ethical committee approval was obtained
prior to carrying out this study. Participants taking part gave
written informed consent.

Inclusion criteria were patients with clinically and
histopathologically proven disease. Patients with lesions not
confirmed by biopsy or on treatment at the time of biopsy
were excluded from this study.

In this study, 60 patients (48 females and 12 males) aged
from 23 to 71 years were included.

To be included in the classical LPP group, the patient
should have an irregular involvement of the scalp in the
form of plaques presenting with hyperkeratosis, follicular
plugs and perifollicular erythema or atrophic scars, mainly
in the apex and in the parietal region. Trichoscopy could evi-
dence perifollicular and interfollicular erythema associated
with tubular perifollicular scales. Complaints of pruritus and
burning sensation were common, as well as the association
with the skin, nail and mucosal LP lesions.?

To be included in the FFA group, the participants should
fulfill the diagnostic criteria for FFA proposed by Vano-
Galvan et al.” The major criteria are scarring alopecia of the
scalp in the frontotemporal region (in the absence of ker-
atotic follicular papules on the body) and bilateral diffuse
alopecia of the eyebrows. The minor criteria include tri-
choscopy with peripilar erythema, peripilar desquamation,
or both; histopathological characteristics of scarring alope-
cia with FFA or LPP pattern; involvement of occipital region,
face, sideburns, body hair and presence of non-inflammatory
facial papules. The diagnosis requires two major criteria or
one major and two minor criteria.

All patients had undergone a scalp biopsy with a 4-mm
punch biopsy, with one sample submitted for vertical sec-
tions and the other for cross-sectional sections. Diagnosis
was confirmed by one pathologist and one dermatolo-
gist using hematoxylin and eosin-stained sections. The
histopathological alterations found in LPP and FFA are a
perifollicular lymphohistiocytic infiltrate, sometimes with

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 1 Calculation of the Klein score.

% of positive cells (A) Intensity (B) Final score

0=0% 0=No reaction AxB
1=1% - 29% 1=Weak reaction

2=30% - 60% 2 =Moderate reaction

3=61% - 100% 3 =Strong reaction

a lichenoid pattern, more prominent in the isthmus and
infundibulum regions; vacuolar degeneration of basal cells;
necrotic keratinocytes; artifactual clefts between the fol-
licle and the perifollicular fibrous band; and perifollicular
fibrosis separating the inflammatory infiltrate from the fol-
licle. Over time, there is a reduction and loss of sebaceous
glands and destruction of the entire hair follicle.'

Twenty apparently normal scalp tissues, age and sex
matched, were obtained at the time of facial plastic surgery
and used as controls.

This laboratory-based study involved the use of sixty
buffered, formalin-fixed, paraffin-embedded tissue blocks
of histologically proven cases of LLP, FFA and controls.

The primary antibodies for immunohistochemistry stain-
ing included polyclonal antibodies against MMP1 [EP1247Y]
(ab52631, Abcam, Cambridge, UK) and MMP2 [6E3F8]
(ab86607, Abcam, Cambridge, UK).

The expression of MMP-1 and MMP-2 in LPP, FFA, and con-
trol groups was evaluated in the sebaceous glands (5G), all

MMP-1 LPP

SG

HF

KT

Figure 1
keratinocytes (KT) x100. Source: research original data.

segments of the hair follicles (HF), and the epidermal ker-
atinocytes (KT).

The Klein score is a semiquantitative method used to
evaluate the expression of immunohistochemical markers by
multiplying the percentage of positive cells by the staining
intensity to obtain the final score (Klein et al., 2001).

The Klein score was obtained through the calculation
described in Table 1.

Qualitative variables were presented as absolute and rel-
ative frequencies, and quantitative variables as minimum,
maximum, mean, standard deviation, median, first (Q1) and
third (Q3) quartiles. The number of available information
(valid n) was presented for each variable.

The association between qualitative variables was
assessed using Fisher’s exact test. The comparison of quan-
titative variables between the three comparison groups was
performed using the Kruskal-Wallis test.

The analyses were carried out in the R Studio program
version 2024.04.2 using the R language version 4.4.0, and
p <0.05 was considered significant.

There was no difference between the three groups evalu-
ated in the MMP-1 and MMP-2 antibody markers (Figs. 1 and 2
and Tables 2 and 3).

LPP and FFA are primary lymphocytic scarring alopecias in
which the lower infundibular and isthmic areas of the hair
follicle are primarily affected, the region where follicular
stem cells are located.?

It has been observed that many patients being fol-
lowed for LPP and FFA, without inflammatory symptoms

FFA

Control

Negative expression of MMP-1 in LPP, FFA, and control groups in the sebaceous glands (SG), hair follicles (HF) and
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Table 2 MMP1 antibody data according to the groups evaluated.

Variables Control FFA LPP p-value
Sebaceous glands
% Positive cells -
Min/Max 100.0/100.0 100.0/100.0 100.0/100.0
Median [Q1; Q3] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0]
Standard deviation 100.0 (0) 100.0 (0) 100.0 (0)
N 19 15 15
Dominant intensity 0.0572
No reaction 0(-) 0(-) 0(-)
Weak reaction 3 (15.8%) 7 (46.7%) 9 (60.0%)
Moderate reaction 14 (73.7%) 6 (40.0%) 5 (33.3%)
Strong reaction 2 (10.5%) 2 (13.3%) 1 (6.7%)
N 19 15 15
Localization
Bulb 5 (26.3%) 5 (33.3%) 1(6.7%) 0.207°
Loney hair 0(-) 1(6.7%) 2 (13.3%) 0.2732
Transversal hair 9 (47.4%) 5 (33.3%) 5 (33.3%) 0.6172
Upper portion 6 (31.6%) 3 (20.0%) 7 (46.7%) 0.326°
N 19 15 15
Klein score 0.061°
Min/Max 3.0/9.0 3.0/9.0 3.0/9.0
Median [Q1; Q3] 6.0 [6.0; 6.0] 6.0 [3.0; 6.0] 3.0 [3.0; 6.0]
Standard deviation 5.8 (1.6) 5.0 (2.2) 4.4 (1.9)
N 19 15 15
Hair follicle
% Positive cells 0.922°
Min/Max 0/100.0 0/100.0 0/100.0
Median [Q1; Q3] 75.0 [57.5; 90.0] 70.0 [30.0; 100.0] 80.0 [20.0; 97.5]
Standard deviation 69.5 (27.8) 61.1 (39.6) 58.6 (41.9)
N 20 19 18
Dominant intensity 0.551°
No reaction 1 (5.0%) 4 (21.1%) 4 (22.2%)
Weak reaction 15 (75.0%) 12 (63.2%) 10 (55.6%)
Moderate reaction 4 (20.0%) 3 (15.8%) 3 (16.7%)
Strong reaction 0(-) 0(-) 1 (5.6%)
N 20 19 18
Klein score 0.620°
Min/Max 0/6.0 0/6.0 0/9.0
Median [Q1; Q3] 3.0 [2.0; 3.0] 3.0 [2.0; 3.0] 3.0 [1.0; 3.0]
Standard deviation 3.1 (1.6) 2.6 (1.9) 2.8 (2.4)
N 20 19 18
Keratinocyte
% Positive cells 0.780°
Min/Max 0/100.0 0/100.0 0/100.0
Mediana [Q1; Q3] 100.0 [25.0; 100.0] 92.5 [7.5; 100.0] 90.0 [20.0; 100.0]
Média (dp) 71.1 (40.0) 63.2 (44.7) 62.6 (41.1)
N valido 19 20 19
Dominant intensity 0.505°
No reaction 2 (10.5%) 5 (25.0%) 1 (5.3%)
Weak reaction 13 (68.4%) 10 (50.0%) 13 (68.4%)
Moderate reaction 4 (21.1%) 5 (25.0%) 4 (21.1%)
Strong reaction 0() 0(-) 1 (5.3%)
N 19 20 19
Klein score 0.971°
Min/Max 0/6.0 0/6.0 0/9.0
Median [Q1; Q3] 3.0 [1.5; 3.0] 3.0 [0.8; 3.8] 3.0 [1.0; 4.5]
Standard deviation 2.9 (1.9) 2.8 (2.2) 3.1 (2.4)
N 19 20 19
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Table 2 (Continued)

Variables Control FFA LPP p-value
Layer 0.100°
Basal 0(-) 0(-) 3 (16.7%)
Basal and Parabasal 17 (100.0%) 15 (100.0%) 15 (83.3%)
N 17 15 18
Limphocytes
Presence =
Negative 0(-) 0(-) 0(-)
Positive 14 (100.0%) 19 (100.0%) 15 (100.0%)
N valido 14 19 15
Dominant intensity 0.7312
No reaction 5 (35.7%) 3 (15.8%) 2 (13.3%)
Weak reaction 4 (28.6%) 10 (52.6%) 8 (53.3%)
Moderate reaction 4 (28.6%) 4 (21.1%) 4 (26.7%)
Strong reaction 1(7.1%) 2 (10.5%) 1 (6.7%)
N 14 19 15
@ Teste Exato de Fisher.
b Teste de Kruskal-Wallis.
Table 3 MMP2 antibody data according to the groups evaluated.
Variables Control FFA LPP p-value
Sebaceous glands
% Positive cells -
Min/Max 100.0/100.0 100.0/100.0 100.0/100.0
Median [Q1; Q3] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0]
Standard deviation 100.0 (0) 100.0 (0) 100.0 (0)
N 19 13 16
Dominant intensity 0.602°
No reaction 0(-) 0(-) 0(-)
Weak reaction 0(-) 0(-) 0(-)
Moderate reaction 1 (5.3%) 2 (15.4%) 2 (12.5%)
Strong reaction 18 (94.7%) 11 (84.6%) 14 (87.5%)
N 19 13 16
Localization
Bulb 3 (15.8%) 5 (38.5%) 1(6.2%) 0.103?
Loney hair 0(-) 0(-) 2 (12.5%) 0.1762
Transversal hair 10 (52.6%) 7 (53.8%) 4 (25.0%) 0.203°
Upper portion 8 (42.1%) 3 (23.1%) 8 (50.0%) 0.3232
N 19 13 16
Klein score 0.625°
Min/Max 6.0/9.0 6.0/9.0 6.0/9.0
Median [Q1; Q3] 9.0[9.0; 9.0] 9.0[9.0; 9.0] 9.0[9.0; 9.0]
Standard deviation 8.8 (0.7) 8.5 (1.1) 8.6 (1.0)
N 19 13 16
Hair follicle
% Positive cells 0.360°
Min/Max 100.0/100.0 70.0/100.0 90.0/100.0
Median [Q1; Q3] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0]
Standard deviation 100.0 (0) 98.0 (7.0) 99.4 (2.4)
N 20 20 18
Dominant intensity 0.883°
No reaction 0(-) 0(-) 0(-)
Weak reaction 2 (10.0%) 3 (15.0%) 3 (16.7%)
Moderate reaction 12 (60.0%) 9 (45.0%) 9 (50.0%)
Strong reaction 6 (30.0%) 8 (40.0%) 6 (33.3%)
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Table 3 (Continued)
Variables Control FFA LPP p-value
N 20 20 18
Klein score 0.914°
Min/Max 3.0/9.0 3.0/9.0 3.0/9.0
Median [Q1; Q3] 6.0 [6.0; 9.0] 6.0[6.0; 9.0] 6.0[6.0; 9.0]
Standard deviation 6.6 (1.8) 6.8 (2.1) 6.5 (2.1)
N 20 20 18
Keratinocyte
% Positive cells 0.387°
Min/Max 100.0/100.0 100.0/100.0 10.0/100.0
Mediana [Q1; Q3] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0] 100.0 [100.0; 100.0]
Média (dp) 100.0 (0) 100.0 (0) 95.5 (20.1)
N valido 18 20 20
Dominant intensity 0.933%
No reaction 0(-) 0(-) 0(-)
Weak reaction 3 (16.7%) 4 (20.0%) 5 (25.0%)
Moderate reaction 9 (50.0%) 10 (50.0%) 11 (55.0%)
Strong reaction 6 (33.3%) 6 (30.0%) 4 (20.0%)
N 18 20 20
Klein score 0.575°
Min/Max 3.0/9.0 3.0/9.0 1.0/9.0
Median [Q1; Q3] 6.0 [6.0; 9.0] 6.0 [6.0; 9.0] 6.0 [5.2; 6.0]
Standard deviation 6.5 (2.1) 6.3 (2.2) 5.8 (2.2)
N 18 20 20
Layer -
Basal 0(-) 0(-) 0(-)
Basal and Parabasal 18 (100.0%) 20 (100.0%) 20 (100.0%)
N 18 20 20
Limphocytes
Presence -
Negative 0 (=) 0(-) 0(-)
Positive 13 (100.0%) 19 (100.0%) 13 (100.0%)
N valido 13 19 13
Dominant intensity 0.086°
No reaction 0(-) 0(-) 0(-)
Weak reaction 0(-) 1 (5.3%) 3 (23.1%)
Moderate reaction 1(7.7%) 3 (15.8%) 4 (30.8%)
Strong reaction 12 (92.3%) 15 (78.9%) 6 (46.2%)
N 13 19 13

@ Teste Exato de Fisher.
b Teste de Kruskal-Wallis.

or signs, continue with the progression of the area of
alopecia.’

Wong and Goldberg,® found statistically significant dif-
ferences between the extent of the inflammatory infiltrate
below the isthmus in FFA when compared with LPP (92% vs.
63%; p=0.02) but found no differences between the inflam-
matory infiltrate intensity in the two diseases.

Although the pathophysiology of both diseases remains
unknown, an autoimmune aetiology is favoured. However,
the dramatic increase in the incidence of FFA over the past
decade has caused investigators to also postulate a strong
potential environmental aetiology for this disease.’

We recommend that patients with FFA/LPP avoid daily
use of chemical sunscreens and/or sunscreens containing
titanium dioxide. Furthermore. General allergen avoidance
is important in controlling scalp symptoms.’

In oral squamous cell carcinoma, there is an increased
expression of MMPs that play an important role in tumor
progression. MMP-2 and MMP-9 play an important role in the
cleavage of type IV collagen, facilitating the disruption of
the basement membrane and migration of dysplastic cells.*

Despite the expression of MMP-2 observed mainly in
the lymphocytic band in the lamina propria in oral lichen
planus,” it was not noticed in the patients with LPP or FFA
in our study.

MMP-1 positively affects the wound-healing process and
reduces unwanted scar formation. Therefore, MMP-1 can
potentially be used for preventing or treating hypertrophic
scars.'?

We believe that MMPs increase in situations where there
is collagen breakdown and disruption of the basal mem-
brane zone, but in cicatricial alopecias, there is mainly
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MMP-2

LPP

SG

HF

KT

Figure 2
atinocytes (KT) x100. Source: research original data.

accumulation of this substance in the perifollicular zone and
fibrosis.

A key limitation of standard immunohistochemistry when
studying matrix metalloproteinases (MMPs) is that it detects
the presence and location of the protein (total amount,
active and inactive), but it does not provide information on
its enzymatic activity, which zymography does measure.

MMP-1 and 2 aren’t probably not mediators in the patho-
genesis of FFA and LPP.
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Incidence and mortality of
cutaneous melanoma stratified
by sex, age, and age group - An
analysis of the Brazilian
population from 2013 to 2023*

Dear Editor,

Cutaneous melanoma accounts for nearly 90% of all skin
cancer-related deaths worldwide." When detected at early
stages, prognosis is significantly better, underscoring the
importance of population-level screening. Globally, both
incidence and mortality have shown a sustained upward
trend, with the greatest burden concentrated in high-
income regions.” Among these, Australia remains a global
reference due to the exceptionally high incidence of
melanoma and the early implementation of nationwide
screening and education campaigns, initiated in the 1980s.
These efforts likely contributed to the observed peak in inci-
dence in 2005, followed by a gradual decline.? In contrast,
other socioeconomically developed nations, including the
United States, have not yet achieved similar reductions in
incidence.*

In Brazil, the Brazilian Society of Dermatology launched
national skin cancer awareness and early detection
campaigns beginning in 1999. Despite these initiatives,
morbidity and mortality related to melanoma remain sub-
stantially high.> Genetic susceptibility, chronic ultraviolet
exposure, and the country’s vast territorial and climatic
heterogeneity all contribute to melanoma risk. Meanwhile,
access to genetic risk testing and advanced diagnostic tech-
nologies remains limited across Brazilian territory, reflecting
broader structural inequalities in the healthcare system.®

Given this scenario, understanding sociodemographic
determinants of melanoma risk is essential to support tar-
geted screening, equitable resource allocation, and the
design of cost-effective public health strategies - par-
ticularly in large and unequal countries such as Brazil.
High-income nations, such as Australia, have already demon-
strated that structured policies can lead to stabilization

* Study conducted at the University Center FMABC, Santo André,
Brazil.

https://doi.org/10.1016/j.abd.2026.501338

or reduction in melanoma mortality.> This reinforces the
urgency of implementing scalable and accessible early-
detection strategies in Brazil.

Previous studies examining melanoma trends in Brazil
have suggested that population growth and aging may
be outpacing improvements in diagnostic capacity, poten-
tially contributing to underdiagnosis or delayed detection
in certain regions.>”:® To contribute to this discussion, we
conducted an ecological study using secondary data from
DATASUS, which is the public database of the Brazilian
Ministry of Health. Case counts were extracted from the
Hospital Information System (SIH/SUS), deaths from the Mor-
tality Information System (SIM/SUS), and annual population
estimates from the Brazilian Institute of Geography and
Statistics (Instituto Brasileiro de Geografia e Estatistica -
IBGE). Melanoma cases were identified using the ICD-10 code
C43, and rates were calculated per 100,000 inhabitants.

Between 2013 and 2023, a total of 20,087 melanoma
cases were reported in Brazil. A slight male predominance
was observed, with men accounting for 57.5% of cases and
women 42.5%. This sex distribution remained stable over the
decade. Annual case counts increased gradually from 1,547
in 2013 to 2,047 in 2023 - an overall increase of approxi-
mately 32% (Table 1).

Mortality rates also demonstrated consistent sex dis-
parities. Age-adjusted mortality was higher among men
throughout the study period, ranging from 0.93 to 1.14
deaths per 100,000 inhabitants, whereas female mortality
ranged from 0.63 to 0.80. Although small year-to-year oscil-
lations were observed, the persistent difference suggests
a systematically elevated risk of melanoma-related death
among men in Brazil (Table 2).

Age was strongly associated with mortality. Individu-
als younger than 30-years accounted for fewer than 2% of
deaths. Mortality increased markedly after age 50, with
progressive escalation across older age groups. Adults aged
80-years and older represented the highest mortality bur-
den, accounting for 22.9% of all deaths between 2013 and
2023. Additionally, the relative contribution of the >80-
year-old group increased over time - from 19.3% of deaths
in 2013 to 24.9% in 2023 - highlighting the growing influ-
ence of population aging on melanoma mortality in Brazil
(Table 3 and 4).

Ethnicity also played an important role. Self-declared
White individuals consistently exhibited the highest mortal-
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Table 1 Melanoma cases per sex, 2013-2023*.

Sex 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
Male 903 916 1012 1036 1031 1038 1159 1120 1057 1102 1176 11,550
(58.37) (56.93) (56.41) (58.43) (56.19) (57.99) (58.59) (58.24) (57.70) (56.25) (57.45) (57.5)
Female 644 693 782 737 804 752 819 803 775 857 871 8,537
(41.63) (43.07) (43.59) (41.57) (43.81) (42.01) (41.41) (41.76) (42.30) (43.75) (42.55) (42.5)
Total 1547 1609 1794 1773 1835 1790 1978 1923 1832 1959 2047 20,087
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
* Values presented in Absolute and relative frequency.
Table 2 Melanoma incidence per 100 000 inhabitants, by sex, from 2013 to 2023.
Sex 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Male 0.78 0.77 0.79 0.79 0.76 1.84 2.82 2.42 2.41 2.72 2.89
Female 0.60 0.59 0.58 0.57 0.55 1.75 2.83 2.37 2.33 2.73 3.01
Table 3 Melanoma incidence per 100,000 inhabitants by age group, 2013-2023.
Age group (years) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
0-19 0.03 0.02 0.03 0.02 0.02 0.07 0.14 0.10 0.11 0.10 0.14
20-24 0.10 0.11 0.09 0.07 0.07 0.30 0.38 0.29 0.24 0.30 0.32
25-29 0.19 0.16 0.17 0.20 0.14 0.41 0.57 0.57 0.47 0.46 0.47
30-34 0.25 0.34 0.26 0.26 0.24 0.57 0.98 0.70 0.67 0.66 0.72
35-39 0.43 0.46 0.46 0.39 0.39 0.89 1.34 1.05 1.08 1.06 1.14
40-44 0.81 0.63 0.66 0.62 0.57 1.36 2.03 1.72 1.47 1.55 1.79
45-49 1.09 0.80 1.15 0.94 0.80 1.91 2.95 2.36 2.53 2.53 2.78
50-54 1.38 1.39 1.28 1.21 1.10 2.83 4.40 3.61 3.21 3.78 4.04
55-59 2.01 1.86 1.71 1.69 1.61 3.93 6.01 5.03 4.63 5.48 5.38
60-64 2.27 2.24 2.11 2.12 2.14 4.96 7.98 6.98 6.96 7.32 7.95
65-69 2.92 2.52 2.98 2.79 2.64 6.83 10.18 8.60 8.48 9.73 10.16
70-74 2.55 3.23 2.63 3.06 3.12 8.27 12.71 11.00 10.56 13.19 13.35
75-79 3.75 3.55 3.28 3.38 2.78 10.35 15.82 12.44 12.59 14.47 16.28
80 and older 1.93 2.47 2.33 2.17 2.79 10.45 16.23 13.58 13.98 16.55 17.08
Table 4 Melanoma mortality per 100,000 inhabitants by age group, 2013-2023.
Age group (years) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
0-19 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01
20-24 0.06 0.07 0.04 0.09 0.07 0.04 0.05 0.07 0.04 0.04 0.06
25-29 0.11 0.12 0.12 0.13 0.12 0.09 0.10 0.10 0.10 0.12 0.10
30-34 0.27 0.22 0.23 0.25 0.23 0.19 0.21 0.16 0.19 0.23 0.20
35-39 0.41 0.40 0.40 0.42 0.35 0.36 0.28 0.31 0.31 0.31 0.31
40-44 0.51 0.63 0.61 0.59 0.51 0.49 0.48 0.43 0.40 0.43 0.40
45-49 0.72 0.87 0.91 0.81 0.84 0.80 0.79 0.69 0.70 0.86 0.75
50-54 1.07 0.98 1.29 1.45 1.21 1.15 1.13 1.07 0.93 1.02 1.10
55-59 1.72 1.63 1.76 1.61 1.51 1.37 1.54 1.64 1.53 1.42 1.40
60-64 2.37 2.23 2.49 2.23 2.38 2.18 2.42 2.09 2.08 2.07 2.32
65-69 3.10 3.39 3.26 2.87 3.05 2.80 3.37 2.96 2.75 2.66 2.83
70-74 4.12 3.74 4.87 3.89 3.93 4.04 4.57 4.24 3.73 4.58 4.14
75-79 5.42 5.30 5.52 6.08 5.66 6.02 5.58 6.17 4.86 5.30 5.54
80 and older 8.98 9.60 10.67 10.31 10.89 10.53 11.42 10.89 10.51 10.63 11.13
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Table 5 Melanoma deaths by ethnicity, 2013-2023.
Ethnicity 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
White 1,262 1,305 1,439 1,430 1,464 1,418 1,563 1,485 1,424 1,576 1,599 15,965
(81.58) (81.11) (80.65) (80.65) (79.78) (79.17) (79.02) (77.22) (77.73) (80.45) (78.11) (79.48)
Black 38 34 42 Y 50 32 62 47 42 45 49 482
(2.46) (2.11)  (2.34)  (2.31)  (2.72) (1.79) (3.13) (2.44) (2.29) (2.30) (2.39) (2.40)
Asian 8 2 5 1 7 3 4 7 5 6 7 55
(0.52) (0.12) (0.28) (0.06) (0.38) (0.17) (0.21) (0.36) (0.27) (0.31) (0.34) (0.27)
Brown 172 189 243 243 257 267 307 303 316 307 359 3,030
(11.12) (11.75) (13.71) (13.71) (14.01) (14.94) (15.52) (17.58) (17.25) (15.67) (17.54) (14.95)
Indigenous 1 2 1 0 4 1 2 3 0 1 1 15
(0.06) (0.12) (0.06) (0) (0.22) (0.06) (0.10) (0.16) (0) (0.05) (0.05) (0.07)
Unreported 66 77 59 58 53 70 40 43 45 25 32 568
(4.27) (4.79) (3.29) (3.27) (2.89) (3.91) (2.02) (2.24) (2.46) (1.28) (1.56) (2.83)
Total 1,547 1,609 1,794 1,773 1,835 1,791 1,978 1,923 1,832 1,959 2,047 20,088
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)

Data are expressed as absolute numbers and percentages of melanoma-related deaths by ethnicity between 2013 and 2023.

ity rates, representing 77%-81% of deaths across all years
analyzed (Table 5).

Brazil’s heterogeneous ethnic distribution helps contex-
tualize this pattern. The South and Southeast regions -
historically shaped by extensive European immigration -
concentrate the majority of White individuals in the country
and consequently report the highest melanoma incidence
and mortality.® This demographic pattern aligns with find-
ings from our national dataset and helps explain regional
differences in melanoma burden.

Our findings are consistent with the long-standing epi-
demiological profile described in a large population-based
cohort from Blumenau, Santa Catarina, which followed
melanoma incidence over nearly four decades. That study
demonstrated a persistent predominance of melanoma
among White men older than 54-years, with incidence
increasing steadily throughout the observation period.’ The
similarity between our national findings and the Blumenau
cohort reinforces the hypothesis that demographic compo-
sition - particularly the high concentration of individuals of
European descent in southern Brazil - plays a substantial
role in shaping the distribution of melanoma in the country.

In addition to environmental and demographic fac-
tors, sex-specific behavioral and biological determinants
may contribute to the disproportionate burden among
men. International studies have shown that men tend to
engage less frequently in photoprotection, delay dermato-
logical evaluation, and have lower adherence to preventive
measures.'? Biological susceptibility has also been proposed:
differences in immune response, DNA repair capacity, and
UV-radiation-induced carcinogenesis may predispose men to
more aggressive tumor behavior, regardless of geographic or
socioeconomic context.’'? Together, these factors may help
explain the higher mortality observed among Brazilian men.

Taken as a whole, our findings illustrate a multifacto-
rial scenario in which demographic, behavioral, biological,
and structural healthcare determinants converge to shape
melanoma burden in Brazil. If current global patterns are
maintained, Brazil may follow the trajectory of high-income

countries, with potential stabilization or gradual decline in
incidence among younger individuals, but a continued rise
in cases among adults older than 55-years due to popula-
tion aging. With improved public awareness and expanded
screening strategies, however, a reduction in mortality is
possible, as demonstrated in other national experiences.'
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Predictors of early high-level
response to bimekizumab in
patients with
moderate-to-severe plaque
psoriasis: a real-world cohort
study”

Dear Editor,

Bimekizumab is a highly effective therapeutic option in
the management of psoriasis; however, treatment response
remains heterogeneous in real-world practice, and baseline
predictors of high-level response have not been well cha-
racterized in routine clinical settings.'”> Accordingly, this
study aimed to identify baseline characteristics predictive
of achieving a Psoriasis Area and Severity Index (PASI) -90
response at week-16 in patients with moderate-to-severe
psoriasis receiving bimekizumab.

Advances in the management of moderate-to-severe pso-
riasis have been driven by biologic therapies targeting
the IL-23/IL-17 axis, a pathway central to the disease’s
immunopathogenesis.* Bimekizumab, a humanized mono-
clonal antibody designed for the dual neutralization of
IL-17A and IL-17F, has demonstrated superior efficacy in
phase 3 trials over selective IL-17A or TNF-« inhibitors.'
The dual-inhibition strategy is to achieve a more compre-
hensive suppression of psoriatic inflammation by targeting
the distinct pathogenic roles of both IL-17 isoforms.>

The expanding therapeutic landscape for psoriasis
presents a critical challenge in selecting the optimal bio-
logic for individual patients. This challenge is compounded
by the substantial response heterogeneity observed in
real-world practice. ldentifying baseline factors predictive
of therapeutic success is therefore crucial for advancing
personalized medicine. Although factors such as baseline
disease severity, body weight, and prior biologic exposure
have been implicated in the response to various biologics,°
robust predictors for bimekizumab in routine clinical care

* Study conducted at the Department of Dermatology and Venere-
ology, Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty,
Istanbul, Turkey.

https://doi.org/10.1016/j.abd.2026.501353

Table 1 Baseline characteristics of study population
(n=102).

Characteristic Value
Demographics

Age, mean +SD, years 47.2+13.8
Male sex, n (%) 65 (63.7)
Body mass index, mean = SD, kg/m? 28.1+5.4
Current smoking, n (%) 48 (47.1)
Disease Characteristics

Disease duration, mean +SD, years 14.6 £9.2
Age of disease onset, mean + SD, years 32.6+12.1
Baseline PASI score, mean 4 SD 16.8 8.7
PASI 0-20 (mild-moderate), n (%) 68 (66.7)
PASI > 20 (severe), n (%) 34 (33.3)
Family history of psoriasis, n (%) 43 (42.2)
Psoriatic arthritis, n (%) 31 (30.4)
Special Area Involvement, n (%)

Scalp 53 (52.0)
Nail 44 (43.1)
Palmoplantar 29 (28.4)
Genital 22 (21.6)
Face 24 (23.5)
Prior Treatment History

Biologic-naive, n (%) 46 (45.1)
1 prior biologic, n (%) 32 (31.4)
> 2 prior biologics, n (%) 24 (23.5)
Prior Biologic Classes (n=56), n (%)

Anti-TNF 25 (44.6)
Anti-IL-17 19 (33.9)
Anti-1L-23 25 (44.6)
Anti-1L-12/23 10 (17.9)
Comorbidities, n (%)

Any comorbidity 77 (75.5)
Hypertension 36 (35.3)
Diabetes mellitus 19 (18.6)
Dyslipidemia 17 (16.7)
Psychiatric disorders 24 (23.5)
Respiratory diseases 17 (16.7)

have yet to be defined. Accordingly, this study aimed to iden-
tify baseline characteristics predictive of achieving a PASI-90
response at week-16 in patients with moderate-to-severe
psoriasis receiving bimekizumab.

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Table 2 Baseline characteristics by PASI-90 response status at week-16.

Characteristic PASI90 Responders (n =80) Non-responders (n=22) p-value
Demographics
Age, mean +SD, years 44.2 £12.1 52.8+14.6 0.006
Male sex, n (%) 52 (65.0) 13 (59.1) 0.61
BMI, mean =+ SD, kg/m? 28.0+5.5 28.4+5.2 0.76
Disease Characteristics
Disease duration, mean + SD, years 14.3+9.3 15.7 +8.9 0.53
Age of disease onset, mean + SD, years 29.9+11.2 37.14+£13.5 0.012
Baseline PASI, mean =+ SD 13.4+6.8 18.9+9.2 0.003
Special Area Involvement, n (%)
Scalp 41 (51.2) 12 (54.5) 0.78
Nail 23 (28.8) 12 (54.5) 0.01
Palmoplantar 22 (27.5) 7 (31.8) 0.69
Genital 17 (21.2) 5 (22.7) 0.88
Face 18 (22.5) 6 (27.3) 0.64
Treatment History
Biologic-naive, n (%) 41 (51.2) 6 (27.3) 0.03
1 prior biologic, n (%) 24 (30.0) 8 (36.4) 0.56
>2 prior biologics, n (%) 15 (18.8) 8 (36.4) 0.08
Comorbidities, n (%)
Any comorbidity 58 (72.5) 19 (86.4) 0.17
Hypertension 25 (31.2) 11 (50.0) 0.10
Diabetes mellitus 13 (16.2) 6 (27.3) 0.24
Psychiatric disorders 17 (21.2) 7 (31.8) 0.30
Psoriatic arthritis 23 (28.8) 8 (36.4) 0.48
Continuous variables compared using Student’s t-test or Mann-Whitney U-test.
Categorical variables compared using x? or Fisher’s exact test.
We conducted a retrospective cohort study of adults with OR=1.0
moderate-to-severe chronic plaque psoriasis who initiated
bimekizumab between December 2024 and June 2025 at —
a single tertiary center. The primary endpoint was PASI-90 (45 vs >45) i —o— ﬁ;l.f.ézfsfm)
response at week-16. We extracted baseline demographics, H
disease characteristics, difficult-to-treat site involvement, SideiTaios i
and prior treatment history from electronic medical records. (naive vs experienced) —o— iy
The severity of the disease was categorised according to the
patient’s PASI score at the beginning of the study. This was Nail Involvement
consistent with the severity thresholds established for clini- (present vs absent) | F—@—— I i S
cal practice and therapeutic guidelines: moderate psoriasis i
(PASI 10-20) and severe psoriasis (PASI > 20). ! i
All statistical analyses were conducted using R ver- e wn) d i o
sion 4.3.0. Baseline characteristics were compared between H
0.1 0.5 1.0 2.0 10

patients who achieved a PASI-90 response (responders) and
those who did not (non-responders). Variables with a poten-
tial association in the univariate analysis (p<0.20) were
included in a multivariate logistic regression model. A final,
parsimonious model was then derived via a backward elim-
ination procedure, retaining only independent predictors
with a significance level of p <0.05.

The final analysis included a cohort of 102 patients.
Baseline clinical and demographic characteristics are pre-
sented in Table 1, while characteristics of responders and
non-responders are presented in Table 2. The cohort was
predominantly male (63.7%) with a mean age of 47.2-years.
Patients presented with established, moderate-to-severe
disease, as reflected by a mean disease duration of 14.6-
years and a mean baseline PASI score of 16.8 (range:
10.2-38.4). The majority of patients had mild-to-moderate

0Odds Ratio (95% CI)

Fig. 1 Forest plot showing multivariate predictors of PASI-90
response at week-16. OR> 1 indicates favorable factor; OR<1
indicates unfavorable factor.

disease severity (baseline PASI 0-20: n=68, 66.7%), while
34 patients (33.3%) had severe disease (baseline PASI > 20).
A majority of patients (54.9%) were biologic-experienced.
At the primary endpoint of week-16, a PASI-90 response was
achieved by 80 of 102 patients (78.4%).

Multivariate logistic regression analysis identified three
independent baseline predictors of a PASI-90 response at
week-16 (Table 3, Fig. 1). A biologic-naive status was posi-
tively associated with the outcome (Odds Ratio [OR =3.24];
p=0.008), whereas both a higher baseline PASI score
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Table 3 Univariate and multivariate logistic regression analysis for PASI-90 response at week-16.

Variable Univariate Analysis Multivariate Analysis

OR (95% CI) p-value OR (95% CI) p-value
Demographics
Age < 45-years (vs. >45) 2.43 (1.21-4.88) 0.012 2.12 (0.95-4.73) 0.067
Male sex 1.28 (0.64-2.55) 0.481 - -
BMI (per kg/m?) 0.98 (0.92-1.05) 0.625 - -
Current smoking 0.86 (0.43-1.72) 0.671 - -
Disease Characteristics
Disease duration (per year) 0.98 (0.94-1.03) 0.532 - -
Baseline PASI (per unit) 0.91 (0.86-0.96) 0.001 0.94 (0.89-0.98) 0.021
Family history of psoriasis 0.89 (0.44-1.78) 0.743 - -
Psoriatic arthritis 0.69 (0.33-1.44) 0.324 - -
Special Area Involvement
Scalp 0.88 (0.44-1.76) 0.721 - -
Nail 0.34 (0.16-0.72) 0.005 0.18 (0.06-0.47) 0.001
Palmoplantar 0.82 (0.37-1.81) 0.623 - -
Genital 0.91 (0.38-2.19) 0.834 - -
Face 0.77 (0.33-1.79) 0.544 - -
Treatment History
Biologic-naive 2.78 (1.35-5.72) 0.006 3.24 (1.42-7.85) 0.008
Number of prior biologics
0 (reference) 1.00 - - -
1 0.44 (0.20-0.97) 0.041 - -
>2 0.27 (0.11-0.65) 0.003 - -
Comorbidities
Any comorbidity 0.42 (0.16-1.11) 0.081 0.58 (0.19-1.76) 0.337
Hypertension 0.46 (0.21-0.98) 0.045 0.71 (0.29-1.74) 0.451
Diabetes mellitus 0.51 (0.20-1.31) 0.164 - -
Dyslipidemia 0.74 (0.28-1.95) 0.541 - -
Psychiatric disorders 0.58 (0.24-1.39) 0.223 - -

OR, 0dds Ratio; Cl, Confidence Interval; BMI, Body Mass Index.

Variables with p<0.20 in univariate analysis were entered into the multivariate model. Final model was determined using backward

stepwise selection with retention threshold p <0.10.

OR <1 indicates decreased odds of achieving PASI90 response; OR > 1 indicates increased odds of achieving PASI90 response.
Model performance: Area under the curve=0.78 (95% Cl 0.68-0.88); Hosmer-Lemeshow goodness-of-fit test p=0.42.

(OR=0.94; p=0.021) and the presence of nail involvement
(OR=0.18; p=0.001) were inversely associated with achiev-
ing the endpoint. The final predictive model yielded an Area
Under the receiver operating Characteristic Curve (AUC) of
0.78.

Superior efficacy in biologic-naive patients with psoria-
sis carries substantial clinical implications. These findings
underscore that the first biologic therapy represents the
optimal opportunity for achieving robust and durable treat-
ment response. This therapeutic window progressively
narrows with each subsequent line of therapy - a phe-
nomenon attributable to two key mechanisms: the selection
of inherently treatment-resistant disease phenotypes and
the emergence of neutralizing anti-drug antibodies.” Our
data advocate for the strategic deployment of highly effec-
tive biologics early in the treatment algorithm to maximize
long-term clinical outcomes. Physicians should prioritize
positioning the most potent therapeutic agents as first-
line treatment, rather than reserving these medications for
treatment-refractory disease.

The inverse relationship between baseline PASI score and
treatment success is also an important finding. For each one-

unit increase in baseline PASI, the odds of achieving PASI-90
decreased by 6% (OR=0.94, 95% Cl 0.89-0.98). This result is
consistent with reports for other highly effective biologics,®
suggesting that a greater inflammatory burden may indicate
a more persistent disease state that is difficult to resolve
completely. This observation supports the current clinical
strategy of early and effective intervention.

Nail involvement emerged as the strongest negative
predictor of achieving near-complete skin clearance, high-
lighting a major therapeutic challenge. The nail unit
presents significant treatment barriers due to its unique
anatomical structure and specialized immune environment,
which creates a drug-resistant site with limited drug pene-
tration and persistent inflammatory cells.® This finding aligns
with clinical observations showing nail psoriasis takes much
longer to clear than skin lesions, even with highly effective
biologics like bimekizumab.'® The results show the need for
realistic treatment expectations and potentially more inten-
sive therapeutic approaches in patients with baseline nail
involvement.

Findings from the initial 16-week treatment period
underscore the importance of managing patient expec-
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tations, particularly for individuals with nail psoriasis.
Clinicians should counsel patients about the differential
response rates: rapid skin clearance remains achievable,
while nail disease resolution follows a more gradual tra-
jectory requiring sustained treatment. Notably, traditional
metabolic factors, including BMI and common comorbidities,
did not emerge as significant predictors of response in this
analysis. Bimekizumab appears to maintain robust efficacy
across diverse patient subgroups. The consistent efficacy
across different demographic and clinical profiles supports
the broad applicability of our predictive model in routine
practice.

In this real-world analysis of patients (n=102) with
moderate-to-severe psoriasis, three baseline factors were
identified as independent predictors of an early high-level
response to bimekizumab: prior exposure to biologics, sever-
ity of disease, and nail involvement. Patients without prior
biologic exposure demonstrated superior treatment out-
comes. Conversely, elevated baseline PASI scores and the
presence of nail involvement were identified as negative
predictors for achieving a PASI-90 response at the 16-week
timepoint. The stratification of patients by expected treat-
ment response, optimization of therapeutic choices, and
establishment of realistic goals are made possible by these
predictive factors. A practical framework is thus provided
for the individualization of bimekizumab therapy and for
guiding patient counseling regarding anticipated outcomes
in routine practice.
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Primary periocular basal cell
carcinoma: recurrence, risk
factors and follow-up™

Dear Editor,

Primary basal cell carcinoma (BCC) is the most common
periocular malignant tumor.” Periocular tumors present
therapeutic challenges due to the need for radical surgical
excision while preserving eyelid function and facial aesthet-
ics.

Although established guidelines recommend long-term
follow-up for patients diagnosed with BCC due to the high
risk of developing new lesions,” Brazil lacks a national
registry for skin or periocular cancers. Available data are
derived from small hospital-based studies, and national
guidelines do not include standardized long-term follow-up
protocols, leaving monitoring decisions to individual clini-
cians.

To propose a tailored follow-up strategy for the Brazilian
context, we retrospectively reviewed patients with pri-
mary periocular BCC who underwent surgical excision at
our university hospital between March 2012 and December
2019 (Ethics approval: 39820420.1.0000.5411). All included
patients who had complete excision of primary periocular
BCC, confirmed histological subtype, documented margin
status, and at least 12-months of follow-up. Non-periocular
BCCs, recurrent tumors, prior radiotherapy or cryotherapy,
immunosuppression, Gorlin-Goltz syndrome, and incom-
plete records were excluded.

We analyzed 135 histologically confirmed periocular
BCC lesions from 116 patients, averaging 19.28 lesions
treated annually. Periocular BCC predominantly affected
elderly individuals, with a mean age of 69.47 +12.16 years
old (range: 37-93) and a median age of 72. This trend
likely reflects cumulative sun exposure, reduced DNA repair
capacity, and age-related decline in immune response.”

Of the patients, 63 (54.31%) were female, with no sig-
nificant gender difference in the occurrence of BCC. A
higher incidence of periocular BCC in women has already

* Study conducted at the Faculty of Medicine, Universidade Estad-
ual Paulista, Botucatu, SP, Brazil.

https://doi.org/10.1016/j.abd.2026.501334

been reported.® The vast majority of patients (111/95.69%)
had phototypes | or Il, reinforcing the established link
between BCC and lighter pigmentation, especially in indi-
viduals chronically exposed to sunlight. In contrast, darker
skin provides greater UV protection and is associated with
lower BCC risk.*

The mean tumor size was 7.23+4.96mm (range:
2-40mm; median: 8 mm). The lower eyelid was the most
affected site (110/81.48%), followed by the medial can-
thus (11/8.15%), upper eyelid (7/5.19%), lateral canthus
(6/4.44%), and eyebrow (1/0.74%), consistent with previous
studies.>® The lower eyelid and medial canthus are more
exposed to UV radiation and inflammatory agents such as
tear components. The upper eyelid, protected by the brow
and orbital anatomy, showed a lower frequency. No signif-
icant laterality effect was noted, although some studies
suggest a higher incidence on the side of the face more
exposed during driving.”

Tumors were generally conventionally excised under local
anesthesia with 2-5 mm safety margins, depending on lesion
size, consistent with other reports.® Wider excision is recom-
mended for aggressive subtypes of tumors (sclerodermiform,
mixed), though it may compromise cosmetic and functional
outcomes.’

In our clinic, frozen section or surgical excision with a
safety margin is reserved for lesions with indistinct borders.
This differs from other approaches that use frozen sections
routinely or opt for wide local excision or Mohs surgery.'

The most common histological subtype was nodular
(59/43.70%), followed by mixed (52/38.52%) (Table 1).
Perineural invasion occurred in only one case (1/0.74%),
consistent with other studies.>®

We observed nine recurrences: 6 (66.67%) occurred
in lesions with clear margins, underscoring that nega-
tive margins do not eliminate recurrence risk; 3 (33.33%)
recurrences were from lesions with compromised margins.
Of the 14 cases with involved margins, only 3 (21.43%)
recurred. Reported recurrence rates for positive margins
vary widely,>®° depending on histological subtype, surgical
excision type, and follow-up duration.’

Recurrences in our cohort were significantly associated
with histological subtype (p=0.037), being more frequent
in nodular (3/33.33%), mixed (2/22.22%), and sclerodermi-
form (2/22.22%) subtypes. While nodular BCC is generally
well-defined and amenable to complete excision, its recur-
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Table 1 Histological classification and surgical margins of
periocular BCC treated at Faculty of Medicine - UNESP, 2025.
Variable Frequency %
Histological classification

Nodular 59 43.70
Mixed 52 38.52
Sclerodermiform 7 5.19
Multifocal 2 1.48
Other® 2 1.48
No information 13 9.63
Perineural involvement

No 130 96.3
Yes 1 0.74
No information 4 2.96
Committed margins

No 110 81.48
Yes 14 10.37
No information 3 2.22
Committed margins and location®

Deep 11 42.31
Lateral 10 38.46
Nasal 2 7.69
Upper 2 7.69
Lower 1 3.85

a Others: Micronodular, multifocal, infiltrative, fibroepithelial,
basosquamous, plexiform, keratotic and metatypy (WHO, 2006).
b More than one margin can be affected (Total = 26).

rence rate in our sample likely reflects its high prevalence
rather than intrinsic aggressiveness. In mixed BCC, the lesion
may be composed of either high-risk or low-risk subtypes,
making it important for the histological report to specify
which subtypes are present in the lesion. Conversely, aggres-
sive subtypes such as sclerodermiform are known to pose
greater risks of incomplete excision and recurrence. Most
recurrences occurred in the lower eyelid (8/88.89%) or in the
medial canthus (1/11.11%), which were also the most com-
mon tumor locations. No significant association was found
between recurrence and tumor size or margin status. Tumor-
free surgical margins were achieved in 110 (81.48%) lesions,
while compromised margins were identified in 14 (10.37%)
cases. Twelve (8.89%) cases had indefinite margins; a known
possibility related to the quality of some specimens.

The most frequently affected margin was the deep plane
(11/42.31%), like other reports.” Although BCC typically
exhibits limited depth invasion, meticulous excision of the
deep portion remains essential. In the medial canthus, erro-
neous efforts to preserve the lacrimal drainage system may
inadvertently result in incomplete excision. Nevertheless,
complete removal must remain the surgical goal to prevent
orbital invasion and associated morbidity.

The mean follow-up duration was 3.41 + 2.68 years
(median: 2.84). Most patients’ lesions (88/75.86%) remained
in follow-up, 39 (28.89%) were lost to follow-up after two
years, four (2.96%) died from unrelated causes, and four
lesions (2.96%) were from patients without disposable data
on the records. No BCC metastases were reported. Table 2
presents recurrence according to histological subtype, com-
mitted margins and time to observe lesion recurrence. Mean

Table 2 Recurrence after exeresis according to histological

subtype and years.

Histological subtype Committed Reccurrence
margins (years)

Mixed No 1,23

No information No 1,68

Mixed Yes 1,39

Sclerodermiform No 1,09

Others Yes 1,34

Nodular Yes 1,34

Sclerodermiform No 6,64

Nodular No 6,25

Nodular No 5,18

time to recurrence was 2.92 +2.37 years (range: 1.09-6.25;
median: 1.39-years).

According to other studies, periocular BCC recurrence
rates are influenced by tumor location, size, histological
subtype (more aggressive subtypes include micronodu-
lar, infiltrative, sclerosing, and morphea), margin status,
immune function, systemic diseases, prior recurrences, and
adjuvant treatments.®°

The approach to incomplete excision of BCC remains
controversial. Since not all cases of low-risk tumors will
recur,’ we recommend that re-excision should be evaluated
on a case-by-case basis, considering factors such as high-risk
anatomical location, involvement of deep or lateral margins,
and the patient’s ability to adhere to follow-up.

Histologically compromised margins or incomplete lesion
removal are not definitive predictors of recurrence. Recur-
rence may not occur even after several years, and clinical
observation may be appropriate. Possible explanations for
the absence of recurrence include devitalization of resid-
ual tumor cells by postoperative inflammation, containment
within excision margins, differences in tumor biology, sur-
gical technique, clinical management, or other biological
mechanisms not yet fully understood. However, although
re-excision is not necessary in all cases, it is strongly
recommended for positive margins, particularly in high-
risk histological subtypes, with meticulous excision of the
affected margin.

Postoperative follow-up of excised periocular BCCs repre-
sents a significant workload for clinicians, and institutional
protocols vary. For completely excised nodular BCC, recur-
rence risk is low, and follow-up for at least one year is
recommended.

For aggressive subtypes, follow-up should extend to a
minimum of five years, while recurrent tumors require indef-
inite surveillance. Approximately 30% of recurrences occur
within the first year, and up to 82% within five years, rein-
forcing this period as the critical window for monitoring.

However, the purpose of follow-up is not only to detect
local recurrence but also to identify new BCCs. Individuals
who have already had one carry a 30%-40% risk of developing
another,” and therefore the patient requires close surveil-
lance.
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Limitations and strengths

The limitations of this study include its retrospective design,
which inherently involves incomplete information in medi-
cal records, the involvement of multiple surgeons, and
histopathological evaluations performed by doctors in train-
ing - factors that may affect the external validity and
reproducibility of the findings. Another study limitation is
that surgical margin assessment was not specified in 100%
of the margins; such a comprehensive evaluation could
have provided additional data to strengthen the conclu-
sions. Notable strengths include the relatively large number
of lesions analyzed, which contributes to the statistical
robustness of the data. Additionally, all surgical proce-
dures and histopathological evaluations were conducted
under the supervision of a senior ophthalmologist and
a dermatopathologist, enhancing diagnostic accuracy and
classification reliability.

Recommendations

e Early diagnosis, timely treatment, and consistent follow-
up of periocular BCC are essential to reduce morbidity and
mortality.

e Because patients with a history of BCC have an increased
risk of developing additional tumors, follow-up should
monitor both recurrence and the emergence of new
lesions.

o Patient education on self-surveillance and sun protection
is critical for early detection and prevention.

e Complete excision of low-risk lesions carries a low recur-
rence risk; such patients may be monitored for one year.

e Recurrences occurred on average three years post-
surgery, with earlier recurrences (around one year) often
associated with positive margins. Patients with compro-
mised margins or confirmed recurrence should remain
under annual follow-up, including routine dermatological
assessments, for at least five years, regardless of subtype.
After five years, patients may transition to primary care
follow-up, provided that primary care teams are trained
in lesion surveillance.
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Prurigo nodularis: case series of
28 Brazilian patients treated
with psychotropic medications™

Dear Editor,

Prurigo nodularis (PN) is a chronic, intensely pruritic der-
matosis of unknown cause. PN develops predominantly in
adults,” affecting men and women equally; in a US study,
53.1% were women, while 46.9% were men.? The patho-
physiology of PN remains unknown; mechanisms of neuronal
sensitization and a cycle of itching and scratching contribute
to the chronicity of the disease, with a clear influence of
emotional factors.’

PN is defined as an intense, chronic pruritic condition
with the presence of numerous localized or generalized
papulo-nodular lesions. They are distributed symmetrically
in areas of the skin accessible to scratching, being more
common on the length of the limbs. A characteristic sign
is the absence of lesions in areas inaccessible to scratch-
ing, such as the upper back, demonstrating that lesions
are self-inflicted. Nodules present with a rough, sometimes
excoriated surface and are generally dark in color. Most PN
patients report a combination of sensations ranging from
heat and cold to stinging, burning, and tingling.?

PN can occur in healthy individuals or in conjunction
with systemic diseases: kidney disease, hepatitis C, obstruc-
tive pulmonary disease, congestive heart failure, and atopic
diathesis (AD).* It is also associated with advanced HIV
infection and mental health disorders.? Anxiety occurs in
37% of patients, followed by depression in 29%, and suici-
dal ideation in 19%.° It is believed that patients with PN
have a threefold increased risk of depression compared to
other inflammatory dermatoses. Furthermore, the severity
of depression has been shown to have a direct impact on the
intensity of pruritus, highlighting the importance of inter-
vening in the mental state.®

Treatment of PN is challenging. Recommendations
include topical corticosteroids, capsaicin, calcineurin

* Study conducted at the Department of Dermatology, Hospital das
Clinicas, Faculty of Medicine, Universidade de Sao Paulo, Sao Paulo,
SP, Brazil.

https://doi.org/10.1016/j.abd.2026.501347

inhibitors, phototherapy, and systemic gabapentinoids,
p-opioid receptor antagonists, antidepressants, immuno-
suppressants, or biologics such as dupilumab.’” Our psycho-
dermatosis group approaches the disease as being entirely
secondary to scratching due to uncontrollable pruritus. We
therefore present our findings on the treatment of PN with
psychotropic medications that modify the sensation of pru-
ritus.

Our objective is to describe the clinical characteristics
and follow-up of 28 patients with PN seen at the Psychoder-
matology Clinic of the Department of Dermatology, Hospital
das Clinicas, University of Sao Paulo, Brazil. We also present
our findings on the treatment of PN with psychotropic med-
ications that modify the sensation of pruritus.

We conducted a retrospective case series study of
patients with PN from 2012 to 2024. Patients were included
if they met the current diagnostic criteria: presence of
firm, nodular lesions; pruritus lasting at least 6-weeks; and
history or signs, or both, of repeated scratching, pick-
ing, or rubbing.® Characteristics are depicted in Table 1.
Our results showed a higher prevalence of women (21/28,
75%), with a mean age of 52.93 years (28-81 years). Most
patients had disseminated lesions (Figs. 1 and 2). Skin lesions
were distributed across areas accessible to hand scratch-
ing: limbs, trunk, lower back, and face. The most frequent
comorbidity was hypertension (n=7), followed by diabetes
mellitus type 2 (n=4) and previously diagnosed depression
(n=2). Lichen simplex chronicus (LSC) was the most com-
mon skin comorbidity (n=6), followed by AD (n=2). Skin
biopsies were performed in 13 patients and revealed hyper-
orthokeratosis, hypergranulosis, acanthosis, dermal fibrosis,
and moderate lymphohistiocytic inflammatory infiltrate in
all patients. Previous treatments, which mostly included
oral antihistamines combined with topical corticosteroids
and emollients, were completely ineffective. The treat-
ments instituted by our group included doxepin (doses
between 10-100mg/day), amitriptyline (doses between
25-100mg/day), fluoxetine and pregabalin. The follow-up
period for these patients ranged from a single visit to 14
years (mean: 887 days). Four patients were lost to follow-up
before any response could be assessed (4/28). Most patients
who were followed up showed a satisfactory response, rang-
ing from partial to complete. Only a small minority did not
show a favorable outcome with doxepin.

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 1

Characteristics of patients with PN and their treatments.

Case Age Gender Medical records Duration of Associated Treatment and dosage  Time of Clinical response Follow-up (m)
disease (m) psychiatric treatment (m)
disease
1 43 F Allergic rhinitis and 95 - Amytriptyline 73 Complete 88
asthma 50mg/d improvement
2 65 F - 64 Paranoid Amytriptyline 45 Complete 58
schizophrenia 50mg/d improvement
3 71 M Metabolic syndrome 36 - Amytriptyline 9 Partial improvement 11
50mg/d
4 72 F Hypertension and type Il 45 - Amytriptyline 25 Complete 30
diabetes 50mg/d improvement
5 66 F Hypertension 81 Bipolar Doxepin 25mg/d 56 Complete 65
disorder/ improvement
depression
6 48 F - 155 - Doxepin 25mg/d, 96 Partial improvement 149
Fluoxetine 20 mg/d,
Gabapentin 900 mg/d
7 28 F - 67 - Amytriptyline 38 Partial improvement 59
25mg/d
8 55 F - - Doxepin 10 mg/d - - -
9 60 M Epilepsy 103 - Doxepin 40 mg/d 87 Complete 98
improvement
10 75 F - 20 - Amytriptyline 3 Partial improvement 8
50mg/d
11 30 F - 49 - Lost follow-up 0 - 0
12 66 M Type |l diabetes 14 - Lost follow-up 0 - 0
13 40 F Atopic dermatitis 12 - Lost follow-up 0 - 0
14 64 M Hypertension/ type Il 75 - Amytriptyline 56 Complete 63
diabetes 75mg/d improvement
15 53 F Chronic venous 8 - Doxepin 20 mg/d 1 - 1
insuficiéncy
16 30 F - 86 - Doxepin 20mg/d 72 Partial improvement 76
17 81 F - 95 - Doxepin 15mg/d 78 Complete 88
improvement
18 61 M Rheumatoid arthritis 14 - Doxepin 20 mg/d 8 Poor response 11
19 79 F Hypertension/ 84 - Doxepin 20mg/d 67 Poor response 75
dyslipidemia
20 44 M - 63 - Doxepin 35mg/d 57 Complete 52

improvement
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Table 1

Case Age Gender Medical records Duration of Associated Treatment and dosage  Time of Clinical response Follow-up (m)
disease (m) psychiatric treatment (m)
disease

21 43 - 43 Amytriptyline 34 Complete 37
75mg/d improvement

22 74 Hypertension 9 Depression Lost follow-up 0 0

23 60 Fibromyalgia/Osteoporosis 38 - Fluoxetine 25 Partial improvement 27
20-60mg/d,
Gabapentin
1200mg/d

24 29 Sickle cell anemia 51 - Amytriptyline 38 Partial improvement 45
50mg/d

25 43 Rhinitis, asthma, Atopic 9 - Amytriptyline 1 Complete 2

dermatitis 50mg/d improvement
26 59 Hypertension/ type Il 11 - Amytriptyline 1 Partial improvement 2
diabetes 50mg/d

27 54 - 86 - Doxepin 69 Partial improvement 73
30mg/d

28 56 HIV/Hypertension 20 - Amitriptyline 13 Partial improvement 15
50mg/d,
Doxepin
10mg/d

M, Male; F, Female, d, Day, m, Months.
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Figure 1
35mg/day.

(A) Case 20 - the lesions were limited to the legs in this patient. (B) Same patient after 6-months taking doxepin

Figure 2

To our knowledge, this is the first retrospective study to
evaluate clinical characteristics, long follow-up, and treat-
ment outcomes of patients with PN in Brazil.

PN patients often present with significant psychological
changes and substantially impaired quality of life. Topical
treatments and antihistamines are completely ineffective
for the treatment of PN, as these drugs are poor antipru-
ritics and histamine is not implicated in the genesis of this
condition.

(A) Case 2 - numerous PN lesions. (B) Same patient after 8-months taking amitriptyline 50 mg/day.

Gabapentinoids, immunosuppressants (methotrexate,
cyclosporine, azathioprine), antidepressants (mirtazap-
ine, selective serotonin reuptake inhibitors), thalidomide,
dupilumab, and other immunobiological medications are
reported as being more effective. We believe that med-
ications that reduce itching may be more effective than
immunosuppressants, since lesions are secondary to scratch-
ing, and not due to a primary inflammatory phenomenon.
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Tricyclic antidepressants are effective antipruritic agents
due to their action on the central nervous system, even if
patients do not present with obvious depression on clinical
examination. Even in the latter, we observe a clear influence
of mental state on pruritus, and treatment with psychotrop-
ics should be attempted. In our Psychodermatology Clinic,
we have obtained excellent results with their use in var-
ious pruritic conditions (neurotic excoriations, LSC, lichen
amyloidosis). Doxepin is a tricyclic antidepressant not com-
mercially available in our setting, being purchased through
compounding pharmacies. It has strong antipruritic action,
with an affinity for H1 receptors 56-times greater than that
of hydroxyzine and 775-times greater than that of diphenhy-
dramine. We begin with a dose of 10 mg/day (2.5-5mg/day
in the elderly), and we gradually increase every four weeks
until the desired result is achieved. It is administered as
a single nightly dose, and its main side effect is drowsi-
ness, which can be controlled by adjusting the dose and
timing of administration, so that sedation occurs in the
early morning rather than during the day. Most of our cases
were adequately controlled with doses less than 50 mg/day,
with only a few requiring higher doses. Amitriptyline is
a low-cost tricyclic antidepressant, a good alternative to
doxepin, but the therapeutic range is more limited: it
starts with 25 mg/day at night, and few patients tolerate
doses higher than 75mg/day due to the sedative effect.’
Peculiarities regarding its prescription in patients with
comorbidities should be individualized on a case-by-case
basis.

Serotonin reuptake inhibitors (fluoxetine, paroxetine)
have less antipruritic effect than tricyclics, but can be
tried in cases where there is intolerance to the latter.”®
The mechanism of action of gabapentinoids is unclear; it is
believed that they inhibit the a23 subunit of voltage-gated
calcium channels in the dorsal root ganglion and dorsal horn
of the spinal cord, thus increasing the threshold for neu-
ronal excitation by pruritic stimuli. The upper limit of the
recommended dosage is 3,600 mg/day for gabapentin and
600 mg/day for pregabalin. The most common side effects
are neurological symptoms such as drowsiness, dizziness,
fatigue, and sedation."” We only use these drugs in excep-
tional cases.

Adjuvant therapy for PN includes intralesional corti-
costeroid injection in resistant lesions. These should be
injected at a high concentration (10mg/mL of triamci-
nolone hexacetonide), in a small volume, and within the
nodules (and not underneath), thus causing their reduc-
tion through atrophy, without compromising the surrounding
skin.

Studies have shown increased expression of STAT6 in PN
lesional skin, which is a marker for Th2 cells that release IL-
4,10,13. These cytokines are the focus of dupilumab, which
targets the IL-4 receptor, and nemolizumab, which targets
the IL-31 receptor.'? Consistent with the central role of Th2
cytokines, blocking the IL-4/13 or IL-31 signaling pathways
has demonstrated short and long-term efficacy in the treat-
ment of PN.’

Limitations of our study included its retrospective design
and results from a single academic center.

There are currently no therapeutic guidelines for the
management of PN. As psychological factors definitively
influence the course of PN (given the clear improvement

in the condition with psychotropic drugs), we believe that,
in the future, the association of psychotropics with modern
interleukin inhibitors should be studied as a more com-
prehensive therapy, especially in cases where there is no
response to simpler treatments.
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The efficacy and sustainability
of a reduced risankizumab dose
after achievement of low
disease activity of psoriasis: a
24-week study™

Dear Editor,

Biologic drugs have significantly transformed the manage-
ment of psoriasis due to their high efficacy, enabling many
patients to achieve complete or near-complete clearance.’
While sustained treatment is recommended to maintain
efficacy, continuous administration at the standard dosing
regimen may lead to overtreatment for some patients.? Dose
reductions may reduce the cumulative biologic drug expo-
sure, potential adverse effects, and healthcare costs.>® On
the other hand, this approach requires individualized treat-
ment with close monitoring for relapses.

Studies that report dose reductions primarily focus on
TNF-alpha and IL-12/23 inhibitors.>~” Data on IL-23 inhibitors
remain limited.®? Risankizumab, an IL-23 inhibitor, is rec-
ommended for psoriasis at a dose of 150 mg subcutaneously
at weeks- 0 and -4 and every 12-weeks thereafter. Our
study aimed to evaluate the efficacy and sustainability of
a reduced risankizumab dose (75 mg every 12 weeks) in
patients achieving complete or near-complete clearance,
and to explore factors associated with successful outcomes.

This retrospective study was conducted at a tertiary
psoriasis clinic. We reviewed the patients treated with
risankizumab between 2021 and 2024. The treatment was
initiated according to the recommended standard dosing
scheme. Eligibility for dose reduction required minimal
disease activity after a minimum of 52-weeks of treat-
ment, defined as absolute PASI (Psoriasis Area and Severity
Index) <3 and inactive psoriatic arthritis for the preced-
ing 24-weeks. With patient consent, the maintenance dose
was reduced to 75 mg every 12-weeks.

Patients with flares (PASI score >3 and/or exacerbation of
psoriatic arthritis) were escalated back to standard dosing or
switched to another biologic. Demographic and clinical data

* Study conducted at the Department of Dermatology and Venere-
ology, Haseki Training and Research Hospital, Istanbul, Turkey.

https://doi.org/10.1016/j.abd.2026.501335

included age, sex, Body Mass Index (BMI), involvement of
special areas, presence of psoriatic arthritis, comorbidities,
previous systemic treatments, and PASI scores at baseline,
week-16, and week-52 of the recommended risankizumab
dose, and at dose reduction, weeks-12 and -24 following
reduced-dose maintenance treatment. PASI scores and pso-
riatic arthritis activity were recorded at week-12 in patients
who were switched back to the standard risankizumab dose
due to relapse of skin or joint symptoms.

Continuous variables are expressed as mean =+ SD, cate-
gorical variables as n (%), and compared using appropriate
tests. A two-tailed p < 0.05 was considered significant. The
study received approval from the institutional review board
(approval number: 72-2024).

A total of 21 patients (14 males, 7 females; mean
age 47.5+16.7 years) were included; 7 (33.3%) had concomi-
tant psoriatic arthritis. The characteristics of the patients
are summarized in Table 1.

The mean PASI score at baseline was 14.3+6.2
(range 7.7-38.6). Dose reductions were made at a mean
of 75.4-weeks from baseline (range 52-100 weeks), at which
time the mean PASI score was 0.6 (range 0-2.4), with 47.6%
of the patients having complete clearance. The PASI scores
of the patients before and after dose reduction are summa-
rized in Table 2.

Following dose reductions, loss of efficacy was observed
in five patients. Two patients developed mild skin lesions
that increased the absolute PASI score above 3 at weeks-
12 and -24. Three patients had exacerbations of psoriatic
arthritis at weeks-12 (n = 1) and 24 (n = 2), despite PASI
scores of 0.

No significant differences were found between patients
who sustained efficacy and those who did not in terms of
age (p = 0.842), gender (p = 0.280), BMI (p = 0.333), disease
duration (p = 0.398), or previous biologic experience (p =
1.00). The mean PASI scores at baseline were also similar
(p = 0.062). None of the 10 patients who achieved a PASI
score of 0 until dose reductions experienced relapses in skin
lesions.

Of the five patients with loss of efficacy, standard main-
tenance dose treatment (150 mg every 12-weeks) was
reinstituted in four. In one patient, who had experienced
arthritis flares, the treatment was switched to certolizumab
due to plans for pregnancy. Following dose elevations, remis-
sion was re-achieved in three patients. In one patient,
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Table 1 Demographic and clinical characteristics of
patients and prior treatments.

Total group (n = 21)

Age, mean + SD 47.5 +£16.7
Gender, n (%): male/female 14 (66.7) / 7 (33.3)
Body mass index, mean + SD 27.1 £3.7
Psoriatic arthritis, n (%) 7 (33.3)
Comorbidities n (%)
Dyslipidemia 4 (19.0)
Obesity 4 (19.0)
Coronary artery disease 3 (14.3)
Hypertension 3 (14.3)
Hepatosteatosis 2 (9.5)
Benign prostatic hyperplasia 2 (9.5)
Diabetes mellitus 1(4.8)
Chronic hepatitis B infection 1(4.8)
Pilocytic astrocytoma 1(4.8)
Special area involvement n (%)
Nails 14 (66.7)
Scalp 12 (57.1)
Intertriginous 9 (42.9)
Palmoplantar 2 (9.5)
Previous systemic treatments n (%)
Methotrexate 18 (85.7)
Acitretin 8 (38.1)
Cyclosporine 5 (23.8)
Narrowband UVB 8 (38.1)
Etanercept 1(4.8)
Adalimumab 1(4.8)
Ustekinumab 2 (9.5)
Ixekizumab 1(4.8)

SD, Standard Deviation.

although the PASI score could not be reduced below 3, the
patient continued taking risankizumab because of mainte-
nance of a PASI-75 response.

There has been growing interest in reducing biologic
doses following remission of psoriatic manifestations with-

out compromising efficacy and sustainability, with varying
success rates. These variations may be partly due to dif-
ferences in criteria for initiating dose reductions, dose
reduction protocols, and study designs.>*°~"" Eligibility cri-
teria for dose reductions typically included a minimum
duration of standard treatment (3- to 12-months) and
achievement of stable minimal disease activity for 6 weeks
to 12-months, as defined by one or more of the following cri-
teria: an absolute PASI score of <3, <5, or <8; relative PASI
improvements (PASI-75, PASI-90, or PASI-100); or a Physicians
Global Assessment (PGA) score of 0 or 1.3%4¢°"" Although
most studies used relative PASI scores, we mainly utilized
the absolute PASI score, as it more accurately reflects cur-
rent disease severity. Absolute PASI is especially valuable in
real-life settings, where baseline PASI scores are generally
lower."?

Additionally, monitoring the maintenance of improve-
ments following dose reductions is equally important. Most
studies used the same criteria as those followed by dose
reductions. This was also the case in our study. Some
studies used higher absolute PASI scores (>5-8), losses in
PASI 50-80-90-100 responses, an increased PGA score (>3),
and/or an increased disease activity unacceptable to the
patient. Variations in these criteria may make it difficult to
compare treatment outcomes.

Several studies evaluated factors affecting the mainte-
nance of remission under reduced doses. Longer disease
duration, higher baseline PASI, increased BMI, and conco-
mitant psoriatic arthritis were factors associated with
failure.*® Achieving PASI-100 earlier and being treated with
adalimumab instead of ustekinumab and etanercept were
associated with a higher success rate.>'" In our study, gen-
der, age, BMI, disease duration, PASI scores at baseline and at
the time of dose reductions, and coexisting psoriatic arthri-
tis did not predict dose reduction success.

In a randomized controlled trial, patients who achieved
PASI-100 response at weeks 20-28 with guselkumab were
assigned to receive either the standard every 8-week dos-
ing or a prolonged dosing interval of every 16-weeks.? By
week 68, the two groups were similar in terms of dis-

Table 2 PASI scores before and after dose reduction with comparison between groups of sustained efficacy and relapse.

Total group (n = 21) Relapse group (n = 5) Maintaining group (n = 16) p
Age, mean + SD 47.5 +16.7 46.2+16.1 47.9 + 17.4 0.842
Male/Female, n (%) 14 (66.7) / 7 (33.3) 2 (40) /3 (60) 12 (75) /4 (25) 0.280
Body mass index, mean + SD 27/, =& 3.7 27.6 £ 3.0 27.0 £ 4.0 0.333
Disease duration, years, mean =+ SD 18.9 +£17.1 12.64+9.9 20.8+18.7 0.398
Psoriatic arthritis, n (%) 7 (33.3) 3 (60) 4 (25) 0.280

PASI scores with standard dose of Risankizumab, mean + SD (range)

Baseline 14.3+6.2 (7.7-38.6)
Week 16 0.8+1.2 (0.0-3.6)
Week 52 0.4+0.8 (0.0-2.4)

Timing of dose reduction, weeks,
mean =+ SD (range)

75.4+16.7 (52-100)

PASI scores after reduced dose of Risankizumab, mean =+ SD (range)

Baseline 0.6+0.8 (0.0-2.4)
Week 12 0.7+1.1 (0.0-3.8)
Week 24 0.6+1.2 (0.0-4.4)

11.3+1.4 (9.2-13.1) 15.3+6.9 (7.7-38.6) 0.062
0.8+1.2 (0.0-2.8) 0.9+1.2 (0.0-3.6) 0.968
0.541.1 (0.0-2.4) 0.4+0.7 (0.0-2.4) 1.000
80.8+16.1 (52-88) 73.8+17.1 (52-100) 0.445
0.6+0.9 (0.0-2.0) 0.6+0.8 (0.0-2.4) 0.842
1.3+1.8 (0.0-3.8) 0.5+0.8 (0.0-2.7) 0.495
1.0£1.9 (0.0-4.4) 0.5+0.9 (0.0-3.0) 0.780

SD, Standard Deviation; PASI, Psoriasis Area and Severity Index.
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ease control (PASI < 3) and levels of IL-17A, IL-17F, IL-22,
and tissue-resident CD8-positive memory cells. These find-
ings are of particular value as they demonstrate clinical
and immunological disease control following prolongation
of dosing intervals in patients with complete skin clear-
ance with guselkumab. In our study, excellent skin response
was maintained in all 10 patients after dose reductions
of risankizumab following the achievement of a PASI-100
response.

The main limitations of our study include its retrospec-
tive design, the limited sample size, and the lack of a control
group with similar patient characteristics. Nevertheless, our
findings merit consideration as they demonstrate the feasi-
bility of dose reductions following complete clearance of
skin lesions in real-world risankizumab treatment. Prospec-
tive studies and randomized controlled trials are needed
with larger patient populations.

In conclusion, following the achievement of low disease
activity, reduced dose risankizumab maintained remission
for at least 24-weeks in 76.2% of our patients. Of note, all
patients who achieved complete skin clearance with stan-
dard risankizumab treatment maintained PASI-100 status
following dose reduction, suggesting that the most suitable
candidates for reliable and safe dose reduction are those
achieving PASI-100 response. On the other hand, the higher
incidence of adverse outcomes following dose reductions
in patients with psoriatic arthritis warrants caution when
considering dose reductions.
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Zoonotic sporotrichosis in
pediatric patients: analysis of
30 cases at a referral center in
Sao Paulo, Brazil*™

Dear Editor,

Sporotrichosis is a subcutaneous and/or systemic mycosis
caused by fungi of the genus Sporothrix, whose epi-
demiology has undergone significant changes in recent
decades in Latin America, due to the increase in cases of
zoonotic transmission by infected cats, mainly the species
S. brasiliensis.'™ In this new scenario, a change in the profile
of the most affected hosts has been observed, with a higher
incidence in individuals at the extremes of age, such as the
elderly and children, who maintain frequent contact with
sick animals.*° Despite the increase in cases in the pediatric
population, which has its own clinical-epidemiological char-
acteristics, studies focused on this group are still scarce.

Given this gap, a retrospective study was conducted
analyzing the medical records of pediatric patients diag-
nosed with sporotrichosis at a referral center in the city
of Sao Paulo, Brazil, between 2012 and 2024. The study
was approved by the institution’s Research Ethics Committee
(CAAE: 86929625.0.0000.5479).

The inclusion criterion was a confirmed diagnosis of
sporotrichosis in patients under 18 years of age during
the aforementioned period. A total of 30 patients were
included, aged between one and 16 years (mean 8.7 years).
Table 1 shows their clinical and epidemiological character-
istics. The most prevalent clinical forms of sporotrichosis in
this study are shown in Fig. 1. The diagnosis was clinical-
epidemiological in 20 cases (66.7%) and clinical-laboratory
in 10 (33.3%). Laboratory confirmation was performed by
isolating the fungus in culture in 24 patients (80%) and/or
by histopathological examination with Grocott/PAS stain-
ing in 19 patients (63%). Table 2 summarizes the treatment
instituted and the clinical evolution of the cases.

* Study conducted at the Dermatology Clinic, Hospital da Santa
Casa de Misericordia de Sao Paulo, Santa Casa de Misericordia de
Sao Paulo, Sao Paulo, SP, Brazil.

https://doi.org/10.1016/j.abd.2026.501346

Table 1 Clinical, epidemiological, and laboratory charac-
teristics of pediatric patients with sporotrichosis.

Variable Category n (%)
Sex Female 16 (53.3%)
Male 14 (46.7%)
Location Face 14 (46.6%)
Upper limbs 11 (36.6%)
Trunk and cervical region 3 (10%)
Lower limbs 2 (6.6%)
Clinical form Cutaneous-lymphatic 17 (56.7%)
Localized cutaneous 4 (13.3%)
Multiple inoculations 4 (13.3%)
Ocular mucosa 4 (13.3%)
Immunoreactive 1 (3.3%)
Contact with feline Yes 26 (86.6%)
Total number of - 30 (100%)
cases No 4 (13.3%)
Isolation of Positive 18 (75%)
Sporothrix spp. in  Negative 6 (25%)
culture Tests performed 24 (100%)
Evidence of yeast Positive 4 (21%)
in Grocott-PAS Negative 15 (79%)

Tests performed 19 (100%)

The findings can be analyzed from two perspectives: in
comparison to data from the adult population affected by
the same mycosis, and in relation to pediatric data already
described in the literature, both for the S. schenckii complex
and the zoonotic clade S. brasiliensis.

The anatomical distribution of the lesions showed a pre-
dominance on the face, followed by the upper limbs. This
pattern may be related to the characteristic behavior of
children of petting animals close to their faces.>* While
an analysis of the general population in Sao Paulo (includ-
ing all age groups) showed a higher frequency of lesions in
the upper limbs (78.8%),> the importance of the face as
an affected site in children during zoonotic outbreaks has
already been reported, with reports of facial lesions in up
to 50% of pediatric cases.®

The Lymphocutaneous (LC) form was the most frequent
clinical presentation, in line with the Brazilian literature,
which indicates a prevalence between 46% and 92%,% but
contrasts with the findings of a study carried out in 704 chil-

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Fig. 1
(ocular) form.

Table 2 Treatment profile and clinical outcomes.

-

Clinical presentation of sporotrichosis in children. (A) Cutaneous-lymphatic form. (B) Localized cutaneous form. (C) Mucosal

Medications used in the 30 patients Dose Average treatment Cure (cure Loss to follow-up
treatment (100%) time until cure rate) (number of cases)
(months)
Itraconazole 19 (63%) 100 mg day 3 13 (68.4%) 6
Potassium iodide 11 (37%) max 50 mg/kg 5 9 (81.8%) 2

dren with sporotrichosis in China, where the main route of
transmission was environmental and there was a predomi-
nance of the fixed cutaneous form.? With the advancement
of the zoonotic epidemic caused by S. brasiliensis, presen-
tations previously considered atypical have been on the rise,
with immunoreactive forms such as erythema nodosum and
Sweet’s syndrome being reported more frequently in the
context of the current epidemic.”** Lesions in the ocular
mucosa, for example, have become more frequent and are
associated with exposure to aerosols from infected animals,
autoinoculation after contact with fomites, or direct contact
with the animals. Similarly, multiple inoculation in different
cutaneous regions has been observed as a consequence of
recurrent trauma (bites and scratches) common in childhood
interactions with infected cats.*

The main vectors of zoonotic sporotrichosis transmission
are infected felines, which have a high fungal load in their
lesions.? In the present study, direct contact with sick cats
was identified as the main route of exposure, and 42% of
owners reported the loss or death of the animal. These data
reinforce the impact of the abandonment of infected cats,
also evidenced by Chaves et al.,” who observed an aban-
donment rate of 21% among 147 monitored cats, of which
54.4% died. Such evidence highlights the urgency of public
policies that ensure the monitoring and proper veterinary
management of these animals, a fundamental measure for

controlling the epidemiological chain of sporotrichosis and
for interrupting the infection in both humans and animals.

Sabouraud Dextrose Agar medium was used as the culture
medium, considered the gold standard for the diagnosis of
sporotrichosis.” It showed a positive result in 75% of the eval-
uated cases. Although it demonstrates high sensitivity, this
performance does not reach the 95.2% sensitivity observed
in cases of feline sporotrichosis, a difference attributed to
the lower fungal load in human samples, clinical variabil-
ity, or technical limitations in collection.? In this context,
histopathological examination plays a complementary role
in diagnostic investigation, with suggestive findings such as
suppurative granulomas and granulomatous dermatitis.?”*
In the present study, the examination revealed alterations
compatible with sporotrichosis in 57.8% of cases. However,
the visualization of yeasts using the special PAS and Grocott
stains was possible in only 21% of cases with histopatholog-
ical analysis (4/19). This limitation is expected and reflects
the low sensitivity of this isolated examination, which varies
between 18% and 35% in the literature, depending on the
fungal load and the technique employed.? Nevertheless, the
identification of fungal structures in two cases with negative
cultures reinforces the relevance of histopathological exam-
ination as a complementary diagnostic tool, especially when
culture fails, contributing to the clarification of challenging
cases.
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The predominant therapeutic strategy consisted of the
administration of itraconazole, a first-line treatment for
sporotrichosis, due to its efficacy and the high cure rates
(90%-100%) reported in the literature.*"° In a prospec-
tive study that used Potassium lodide (KI) in patients with
sporotrichosis, including a cohort of children (<15 years),
100% cure rates were obtained,'" demonstrating an efficacy
close to that obtained in this study (81.8%). In addition, Kl
has the advantage of allowing formulation in syrup form,
which facilitates administration in the pediatric popula-
tion. The average treatment time observed, from three to
five months, varied according to the medication used and
was consistent with previous studies, which describe an
average time for clinical resolution between two and four
months. 2%

Based on the present findings, this study contributes
to the recognition of sporotrichosis occurring in the pedi-
atric age group as important in the current urban zoonotic
epidemic caused by S. brasiliensis. The varied clinical man-
ifestations, diagnostic challenges, and the impact of direct
exposure to sick felines reinforce the need for specific
protocols for the pediatric age group. In addition, the
data highlight the urgency of public strategies focused on
veterinary control and integrated surveillance, which are
fundamental to containing the transmission chain and miti-
gating the impact of the disease on vulnerable groups.
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A progressive sclerotic )
depigmenting congenital

melanocytic nevus in a Chinese

patient™

Dear Editor,

Congenital Melanocytic Nevi (CMN) present in approximately
1%-2% of newborns." They are usually brown to black, hairy
lesions with a consistency similar to that of the surrounding
normal skin. CMN is classified according to the diame-
ter of the lesion: <1.5cm is classified as Small Congenital
Melanocytic Nevi (SCMN), 1.5-20cm as Medium Congeni-
tal Melanocytic Nevi (MCMN), 20-40 cm as Large Congenital

Melanocytic Nevi (LCMN), and >40cm as Giant Congenital
Melanocytic Nevi (GCMN).

Spontaneous regression of medium-to-large congenital
melanocytic nevi is rare, but regression presenting as depig-
mentation with sclerosis, alopecia, or pruritus is exceedingly
so.

Herein, we present a 15-month-old Chinese child with
progressive regression of pigmentation and hardness of a
hairless pruritic medium-sized CMN. This male infant rep-
resents the first reported case in China of progressive
sclerosing hypopigmented Congenital Melanocytic Nevus
(CMN). The lesion has been present on his occipital scalp
since birth. At 1-month of age, the lesion presented as a
hard, slightly raised, black plaque measuring 10 x 8 cm, with
a hypopigmented area in the upper left quadrant (Fig. 1A).

Fig. 1

(A) Lesion at 1-month of age: A 10 x 8cm, hard, slightly raised black plaque with a hypopigmented area in the upper left

quadrant. (B) Lesion at 15-months of age: A 14 x 11cm, hardened, hairless surface with irregular dark-brown pigmentation and a

bordered area of mild erythema.

* Study conducted at the Department of Dermatology, Union Hos-
pital, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan, Hubei, China.
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Fig. 2
nevus cell nests (Hematoxylin & eosin, x400).

(A) Nevus cell nests in the superficial dermis (Hematoxylin & eosin, x100). (B) Collagen bundles and fibroblasts surrounding

Fig. 3
Staining, x200.

As he grew older, the lesion exhibited progressive
changes: hypopigmentation, sclerosis, hair loss, and pruri-
tus. By 15-months, it had expanded to 14 x 11 cm, featuring
a hardened, hairless surface with irregular dark-brown
pigmentation and a bordered area of mild erythema.
The periphery was accompanied by small-sized, scattered
lesions and areas of hypopigmentation (Fig. 1B).

Histopathology demonstrated nests of melanocytes in
the dermoepidermal junction and superficial dermis with

Immunohistochemical staining (A) S100 Staining, x200. (B) Melan-A Staining, x200. (C) HMB45 Staining, x200. (D) Ki-67

markedly reduced skin appendages (Fig. 2A); the reticular
dermis exhibited abundant collagen bundles and fibroblasts
surrounding the nevus cell nests (Fig. 2B).

Immunohistochemistry (Fig. 3A-D) confirmed nevus cell
positivity for S100, Melan-A, and HMB45, negativity for p53,
and a Ki-67 proliferation index <10%. Both biopsied lymph
nodes showed reactive hyperplasia.

PubMed was searched, and 13 cases of spontaneous
regression of CMN with sclerosis. This cohort comprised
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eight females and five males. The onset age ranged from
birth to three years, and the depigmentation process lasted
less than eight years. The lesions were most commonly
present on the trunk (10/13), then were found on the
scalp (2/13), feet, and ankles (1/13). All the lesions were
>1.5cm in diameter. Sclerosis and pigmentation regres-
sion occurred in all 13 cases. Hair loss (9/13), pruritus
(6/13), and ulcer (4/13) were also observed. The mech-
anism for these has been proposed as an autoimmune
reaction. The autoimmune response targeting melanocytes
may be responsible for the regression of pigmentation.
Meanwhile, this autoimmune response would produce large
amounts of inflammatory factors that induce collagen prolif-
eration, resulting in sclerosis.” There was induration in a few
cases,>* but no nodular lesions. Usually, induration denotes
local hardening, whereas sclerosis means diffuse hardening.
Localized induration on a CMN raises the possibility of malig-
nant transformation, in contrast to the diffuse hardening of
sclerotic CMNs, which is considered benign.*® In our case,
we performed immunohistochemistry staining and observed
a low proliferation index with Ki-67. In addition, none of
the CMNs described so far have progressed to melanoma;
the longest recorded follow-up is 17-years.’

In conclusion, we reported the first case of progressive
sclerotic hypopigmented CMN in a Chinese patient. Contin-
uous monitoring is required for this rare disease, but there
is no need for excessive panic and extensive excision due to
the low possibility of malignant transformation.
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Congenital mastocytoma: m
clinical and histopathological
aspects of a case with unusual
presentation™

Dear Editor,

Mastocytosis constitutes a heterogeneous group of
hematopoietic disorders characterized by the abnor-
mal proliferation of mast cells in different tissues. The
clinical presentation may be restricted to the skin (cuta-
neous mastocytosis), generally with a benign course, or
involve other organs, configuring systemic mastocytosis,
which may present with severe clinical manifestations.’
Solitary cutaneous mastocytoma represents about 10% to
15% of all pediatric cases of cutaneous mastocytosis, and
among these, 60% are congenital. Typically, the age of onset
occurs in childhood, especially in the first three months of
life.??

The present report describes a newborn female, 39
weeks, with no known family or gestational history. On initial

physical examination, an erythematous plaque with brown-
ish borders, infiltrated and hardened, with an "orange peel”
appearance, well-defined borders, approximately 6 cm in
its largest diameter, was observed on the posterior-lateral
aspect of the left thigh (Fig. 1). At 9 days of age, there
was a progressive increase in the lesion associated with infil-
tration, accompanied by the appearance of blisters on the
plaque and the presence of Darier’s sign (Fig. 1).

Given this clinical picture, the diagnostic hypothesis
of congenital cutaneous mastocytoma was raised, with
subcutaneous adiponecrosis of the newborn and juvenile
xanthogranuloma being considered in the differential diag-
nosis, which can present with similar symptoms in infants.

Complementary tests were requested for diagnostic eval-
uation and exclusion of systemic mastocytosis, which,
although rare, can lead to gastrointestinal and hemato-
logical disorders, with a potentially significant impact on
the child’s quality of life. Skin biopsy revealed dermal
proliferation of monomorphic and fusiform round cells, dif-
fusely arranged in the papillary and upper reticular dermis
(Fig. 2), with granular cytoplasm evidenced by Giemsa stain-
ing (Fig. 3). Immunohistochemistry demonstrated diffuse

Fig. 1
life, with the appearance of blisters.

* Study conducted at the Hospital Federal de Bonsucesso, Rio de
Janeiro, RJ, Brazil.

https://doi.org/10.1016/j.abd.2026.501371

The image on the left shows the mastocytoma at birth. The image on the right shows the mastocytoma on the 9th day of

0365-0596/© 2026 Published by Elsevier Espafna, S.L.U. on behalf of Sociedade Brasileira de Dermatologia. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Fig. 2 The image on the left shows monomorphic and fusiform round cells, diffusely arranged in the papillary and upper reticular
dermis. On the right, at higher magnification, numerous mast cells (Hematoxylin & eosin).
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chemical reaction is diffusely positive in mast cells.

positivity for CD117 (c-Kit), a sensitive marker for mast cells,
corroborating the diagnosis (Fig. 3).

Serum tryptase levels were normal (5.31 pg/L), and
abdominal ultrasound and laboratory tests (complete blood
count, liver function, and renal function) showed normal
results.

Due to the lesion size, excision was not performed, pri-
oritizing clinical management. A medium-potency topical
corticosteroid was prescribed as needed for symptomatic
control.

Currently, the patient is two years old, with adequate
neuropsychomotor development, without recurrence of blis-
ters or systemic symptoms, in addition to gradual involution
of the skin lesion (Fig. 4). She remains under regular clinical
follow-up.

The correlation between clinical, histopathological, and
immunohistochemical findings, associated with the exclu-
sion of systemic forms and relevant differential diagnoses,
was fundamental for confirming the diagnosis. The favor-
able evolution during the first two years of life, with gradual

. ‘: N 1
EHERNA

The image on the left shows mast cell proliferation using Giemsa staining. On the right, the CD117 (c-KIT) immunohisto-

lesion involution and absence of systemic manifestations,
reinforces the benign and self-limiting nature of the condi-
tion.

In the reported case, it is possible that the patient man-
ifested the blister at the site of the lesion due to more
intense manipulation of the region in the first days of hospi-
tal admission. This greater friction, added to the anatomical
location close to the diaper area, a region subject to fric-
tion, moisture, and constant contact, may have contributed
to the local triggering of the phenomenon. It is known that,
in patients with cutaneous mastocytosis, several factors can
act as triggers for mast cell degranulation and lesion exacer-
bation, including mechanical irritation (friction or massage),
surgical trauma, physical exertion, stress, and extreme tem-
peratures. In addition, external stimuli such as alcohol
consumption, spicy foods, hot drinks, certain medications
(aspirin, nonsteroidal anti-inflammatory drugs, antibiotics,
and opioids), vaccines, and even iodinated radiocontrast
agents are also described as potentially triggering.># Thus,
the combination of local friction and repeated manipu-
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Fig. 4  The lesion involution can be observed by comparing it
at the age at nine months (left) and two years (right).

lation may have acted as a precipitating factor in this
case.

Solitary mastocytoma usually has an excellent prognosis,
even with a positive Darier sign for years and the presence
of blisters in the initial phase. In most cases, remission
is achieved by adulthood, without transition to systemic
mastocytosis.’

Early recognition of congenital mastocytoma is extremely
important, not only to establish the correct diagnosis and
avoid unnecessary procedures, but also to guide families
regarding the natural progression of the disease, possible
complications, and preventive measures related to mast cell
degranulation. Furthermore, ruling out malignant conditions
or systemic mastocytosis directly contributes to the safe
management of the condition.?
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Dupilumab-resistant Netherton
syndrome associated with a
novel SPINK5 variant: c.575A>G
(p.Asn192Ser)™

Dear Editor,

Netherton Syndrome (NS; OMIM #256500) is a rare auto-
somal recessive disorder caused by pathogenic variants
in SPINK5, encoding Lymphoepithelial Kazal-type-related
Inhibitor (LEKTI), a protein essential for epidermal barrier
integrity.! Loss of LEKTI function results in dysregulated
protease activity and the hallmark triad of congenital
ichthyosiform erythroderma, trichorrhexis invaginata, and
severe atopic diathesis. Although dupilumab has shown
therapeutic potential in NS, we report a case of severe,
dupilumab-resistant NS associated with a novel SPINK5 vari-
ant, ¢.575A>G (p.Asn192Ser).?

An 11-year-old Chinese boy presented with a lifelong his-
tory of generalized erythroderma and scaling. He had been
repeatedly misdiagnosed with infected eczema or pustular
psoriasis, showing minimal response to conventional ther-
apies. Physical examination revealed short stature (height
130cm, -2.2 SDS) with normal cognitive development.
Dermatological assessment demonstrated diffuse erythema
with fine-to-lamellar scaling over the head, face, trunk,
and limbs, with sparse scalp hair (Fig. 1A-B). Dermoscopy
revealed dotted vascular dilatation, scattered scales,
and trichorrhexis invaginata (Fig. 2A-B). Histopathologi-
cal examination revealed hyperkeratosis, acanthosis, and
superficial perivascular lymphocytic infiltration (Fig. 2C).
Immunological evaluation showed markedly elevated serum
IgE (> 25001U/mL), with allergen-specific IgE positivity to
multiple food allergens. Notably, only IL-4 was markedly
elevated in the lesional skin (71.33 pg/mg), while other key
cytokines - including IL-2, IL-6, IL-10, IL-17, TNF-«, and IFN-

* Study conducted at the Department of Dermatology, Wuhan Hos-
pital of Traditional Chinese and Western Medicine, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan,
China. The laboratory investigations were conducted at the Hubei
Province Key Laboratory of Skin Infection and Immunity, Wuhan,
China.

https://doi.org/10.1016/j.abd.2026.501348

v - remained within normal limits both in the lesion and in
serum (Fig. 3).

Whole-exome sequencing identified two SPINK5 vari-
ants: a previously reported pathogenic nonsense mutation,
€.652C>T (p.Arg218*),> and a novel missense variant,
c.575A>G (p.Asn192Ser). Sanger sequencing and familial
segregation analysis confirmed that the variants were in
trans, consistent with a compound heterozygous genotype
(Fig. 4A-B). The novel variant was absent from population
databases (gnomAD, LOVD) and was predicted deleterious
by multiple in silico tools (SIFT: deleterious; PolyPhen-2:
probably damaging; CADD score: 33, top 0.1% of predicted
deleterious variants). According to the American College
of Medical Genetics and Genomics/Association for Molec-
ular Pathology (ACMG/AMP) guidelines, it was classified as
“‘likely pathogenic’’ (PM2, PM3, PP3). To our knowledge,
this is the first report of this variant in NS.

To further explore the functional impact of these vari-
ants, we performed structural modeling of both wild-type
and mutant LEKTI using AlphaFold3.* The results revealed
that the p.Arg218* nonsense mutation introduces premature
termination that truncates the C-terminal domain, likely
leading to complete loss of protein function (Fig. 5A-B).
In contrast, the p.Asn192Ser missense mutation does not
markedly alter the overall conformation but locally disrupts
key hydrogen bonds within a loop region, thereby poten-
tially compromising structural stability (Fig. 5C). Multiple
sequence alignment further showed that both residues are
highly conserved across species (Fig. 5D), underscoring their
critical roles in maintaining LEKTI integrity and function.

As an IL-4 receptor «a antagonist, dupilumab has been
repeatedly reported to ameliorate Netherton Syndrome (NS)
by suppressing Th2-mediated inflammation and improving
skin microbiome homeostasis.>® Despite the patient’s pro-
nounced atopic phenotype and markedly elevated serum
IgE, five doses of dupilumab (300 mg each) produced minimal
improvement in erythema or pruritus, with facial inflamma-
tion even worsened. This lack of clinical efficacy, despite the
tissue-specific IL-4 elevation, underscores the immunologic
heterogeneity of NS. Although NS is traditionally consid-
ered a Th2-polarized disorder, emerging evidence indicates
that the erythrodermic subtype exhibits enhanced type |
interferon activity, with IL-17, IL-23, and IL-36 pathways
also implicated in its pathogenesis.”® While a direct causal
link between the SPINK5 variants and dupilumab resistance

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
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Figure 1
scalp hair. (B) Diffuse erythema on the limbs.

A

=

Figure 2

cannot be definitively established, genotype-phenotype cor-
relations are well recognized, with 5'-end mutations often
associated with more severe clinical manifestations.® % In
this patient, both variants localize to the 5 region, likely
resulting in profound LEKTI deficiency and epidermal barrier
disruption. We propose that this upstream defect sustains
inflammation via persistent antigen exposure and innate
immune activation, thereby undermining the efficacy of
Th2-targeted therapy and explaining the observed refrac-
tory erythroderma.

In summary, we identified and characterized a novel
SPINKS5 variant, c¢.575A>G (p.Asn192Ser), upgrading its clas-

Clinical presentation. (A) Diffuse erythema and fine-to-lamellar scaling over the head and face, accompanied by sparse

500 pm 7

Dermoscopic and histopathological findings. (A) Dermoscopy showing dotted vascular dilatation and scattered scales. (B)
Trichoscopy with trichorrhexis invaginata (“bamboo hair’) on the scalp. (C) Histopathological examination revealing hyperkeratosis,
acanthosis, and superficial perivascular lymphocytic infiltration (Hematoxylin & eosin, 200x).

sification from uncertain significance to ‘‘likely pathogenic’’
based on ACMG/AMP criteria. Beyond expanding the muta-
tional spectrum of NS, this case of dupilumab-resistant
NS underscores the importance of integrating genetic
analysis, clinical subtype assessment, and cytokine profil-
ing to guide personalized therapy. Importantly, classical
atopic features (e.g., elevated IgE) do not neces-
sarily predict response to Th2-targeted therapy. For
patients with severe erythrodermic NS and 5'-region
SPINK5 mutations, targeting the IL-4/IL-13 pathway alone
may yield limited benefit, even with a marked atopic
background.
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Figure 3  Cytokine profiling reveals tissue-specific elevation of IL-4 in skin lesions of the patient. (A-B) Schematic of the gating
strategy for cytokine bead array analysis. (A) The target bead Population (P1) was gated based on Forward and Side Scatter (FSC-
A/SSC-A). (B) Within the P1 population, seven distinct bead subsets were distinguished by APC-A and APC-A750-A signals, each
corresponding to a specific cytokine for detection (IL-2, IL-4, IL-6, IL-10, IL-17, TNF-a, and IFN-v); quantification of each cytokine
was ultimately performed via the PE fluorescence channel. (C) Selective elevation of IL-4 in lesional skin (71.33 pg/mg, indicated
by a red arrow) against normal reference levels, while other key cytokines - including IL-2, IL-6, IL-10, IL-17, TNF-«, and IFN-y
- were within normal limits. (D) All cytokine concentrations in peripheral blood were within the normal range. Cytokine levels
were quantified by flow cytometry using a commercial bead array (Microtech Biotech Co., Ltd.) and analyzed with BD FCAP Array
software.
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Figure 4  Genetic findings. (A) Family pedigree illustrating the co-segregation of SPINK5 variants. (B) Sanger sequencing of the
proband showing compound heterozygosity for c.652C>T (p.Arg218*) and c.575A>G (p.Asn192Ser); each parent heterozygous for

one variant.
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Figure 5  Structural modeling and evolutionary conservation of SPINK5 variants. (A) Wild-type LEKTI protein structure with intact

loop conformation (inset). (B) The p.Arg218* truncation mutation results in loss of the C-terminal domain, suggesting complete or
severe loss of protein function. (C) The p.Asn192Ser missense mutation disrupts local hydrogen bonds in a loop region (red dashed
lines in inset), potentially compromising structural stability. (D) Cross-species sequence alighment shows high conservation of Arg218
and Asn192, indicating their critical roles in maintaining LEKTI structure and function.
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Eosinophilic annular erythema
in a patient with hepatitis
B-related cirrhosis™

Dear Editor,

Eosinophilic Annular Erythema (EAE) is a rare, benign
dermatosis characterized by annular or polycyclic erythe-
matous plaques and a dermal eosinophil-rich infiltrate on
histopathology. Although initially described in children, it
has also been reported in adults, occasionally in association
with chronic systemic disorders or malignancy.'?

An 89-year-old man with decompensated cirrhosis sec-
ondary to chronic hepatitis B infection developed multiple
annular plaques on the neck, upper limbs, and proxi-
mal thighs during hospital admission. The lesions were
erythematous-violaceous, well-demarcated, with central
clearing and mild pruritus (Fig. 1A-B). The patient recalled a
similar self-limiting eruption approximately one year earlier.

A4-mm punch biopsy from the thigh revealed a dense
perivascular and interstitial dermal infiltrate composed pre-
dominantly of eosinophils, with associated dermal edema
and erythrocyte extravasation (Fig. 1C-D). No vasculitis or
flame figures were observed. Peripheral blood eosinophil
count was within normal limits. The clinico-pathological
correlation supported the diagnosis of eosinophilic annular
erythema. The lesions gradually resolved over four weeks
with only topical corticosteroids.

The differential diagnosis of annular plaques includes
tinea corporis, annular urticaria, subacute cutaneous lupus
erythematosus, erythema annulare centrifugum, and Wells
syndrome.? In EAE, diagnosis relies on clinical morphology
together with the characteristic eosinophil-rich dermal infil-
trate.

Although often idiopathic, adult-onset EAE has been
linked to various systemic conditions, including hepatitis

* Study conducted at the Department of Dermatovenereology,
Santo Antonio dos Capuchos Hospital, Unidade Local de Saude de
Sao José, Lisbon, Portugal.

https://doi.org/10.1016/j.abd.2026.501362

C infection, autoimmune thyroiditis, chronic renal fail-
ure, autoimmune pancreatitis, and malignancy.*> Recent
evidence suggests that EAE represents part of a broader
spectrum of eosinophilic dermatoses driven by type 2 inflam-
mation, in which IL-5-mediated eosinophil activation and
dermal recruitment play a central pathogenic role. This
paradigm is supported by reports of therapeutic response
to IL-5 blockade in refractory cases.®

The association between EAE and liver disease is
increasingly recognized. Hepatic dysfunction (whether viral,
autoimmune or cholestatic) creates a systemic inflammatory
environment characterized by altered cytokine metabolism,
impaired antigen clearance, and enhanced Th2-skewed
immunity, all of which may facilitate eosinophil activation
and dermal migration. Cases linking EAE to autoimmune
hepatitis, including situations in which cutaneous lesions
preceded the diagnosis of hepatic autoimmunity, reinforce
the possibility of EAE acting as a cutaneous marker of evolv-
ing liver disease.’” Similarly, EAE has also been described in
association with primary biliary cholangitis.® In our patient,
the onset of EAE during hepatic decompensation suggests
that fluctuations in systemic inflammation related to chronic
liver disease may act as a triggering factor.

Management of EAE remains challenging due to its relaps-
ing course. Topical corticosteroids are frequently used,
but systemic therapy is often required. Antimalarials such
as chloroquine and hydroxychloroquine have demonstrated
efficacy, although prolonged treatment may be necessary to
achieve sustained remission.”'? Other therapeutic options
include dapsone, doxycycline, systemic corticosteroids,
ciclosporin and methotrexate, with variable responses. In
refractory disease, emerging therapies such as JAK inhibitors
and biologics targeting Th2 cytokine pathways have shown
benefit in isolated cases.®?® This case expands the clini-
cal spectrum of EAE and strengthens the hypothesis that
advanced chronic liver disease may contribute to disease
expression.

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Fig. 1

(A) Annular erythematous-violaceous plaques with central clearing on the thigh. (B) Well-demarcated annular plaques on

the upper limb. (C) Dense perivascular and interstitial eosinophil-rich dermal infiltrate with edema and erythrocyte extravasation
(Hematoxylin & eosin, x100). (D) Eosinophil-rich infiltrate without vasculitis or flame figures (Hematoxylin & eosin, x400).
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Indeterminate cell histiocytosis
with ETV3::NCOA2 fusion
detected by optical genome
mapping”

Dear Editor,

Following observation of a generalized eruption in a young
patient with a unique histopathology, the term Indeter-
minate Cell Histiocytosis (ICH) was described and coined
by Wood GS et al. in 1985." It is a rare cutaneous
proliferative disorder characterized by a proliferation of
CD1a+and CD207/langerin- mononuclear phagocytic cells,
lacking Birbeck granules on electron microscopy. It is
currently included in Group L of the 2016 revised clas-
sification of histiocytosis, catalogued as ‘‘indeterminate
dendritic cell histiocytosis’’ and as ‘‘indeterminate den-
dritic cell tumor’’ in the 2022 WHO classification of dendritic
cell neoplasms.? This classification has been reaffirmed
in the 5th edition (2024) of the WHO Classification of
Haematolymphoid Tumours.® Recent advances have shown
that a subset of patients carries the ETV3::NCOA2 fusion
gene, generally detected by Fluorescence In Situ Hybridiza-
tion (FISH) or Next-Generation Sequencing (NGS).*¢ In
this paper, we report a case of a patient with florid
ICH in which the ETV3::NCOA2 fusion was identified for
the first time using Optical Genome Mapping (OGM),
achieving a favorable outcome after treatment with
cladribine.

A 17-year-old male presented with rapidly progress-
ing cutaneous lesions over the last 6-months. Physical
examination revealed numerous flesh-colored papules
with a generalized, cobblestone-like distribution, respect-
ing the acrofacial regions (Fig. 1A-C). There were no
lymphadenopathies, mucosal involvement, or systemic

* Study conducted at the Hospital Universitario y Politécnico La
Fe, Valencia, Spain.

https://doi.org/10.1016/j.abd.2026.501342
0365-0596/© 2026 Sociedade Brasileira de
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BY license

symptoms. Laboratory tests, including blood count, autoim-
munity (ANA, myositis, and sclerosis blots), blood smear, and
serologies, were normal. Histopathology (Fig. 1D) showed a
dermal infiltrate that dissected the collagen fibers, consist-
ing mainly of dense histiocytoid cells, with few lymphocytes
and no eosinophils. Immunohistochemistry, the tumor cells
were positive for CD1a (Fig. 2A) and S$100, but nega-
tive for CD207/langerin (Fig. 2B). His clinical presentation
and histopathological findings supported the diagnosis of
ICH.

As part of the extension study, a positron emission
tomography-computed tomography scan and bone marrow
biopsy were performed, both of which were normal. A NGS
study using the Ampliseq™ Comprehensive Cancer Panel
was performed on DNA from the surgical specimen, cov-
ering more than 400 genes, including BRAF, KRAS, NRAS,
MAP2K1, NTRK1-3, and was negative except for the pres-
ence of the variants c.1288C > T p.(Pro430Ser) in the MLLT10
gene, with a Variant Allele Frequency (VAF) of 49.7% and the
variant c.49997G> A p.(Gly1666Asp) in the RNF213 gene,
with a VAF of 43.4%, both of them of unknown clinical
relevance.

Subsequently, an OGM analysis was performed on a papu-
lar specimen, which had been previously snap-frozen in
liquid nitrogen at —196°C for 3-minutes and subsequently
stored at —80°C. Data analysis was conducted using Bio-
nano Access® Software (Bionano Genomics), applying the
‘‘Rare Variant Analysis’’ pipeline with the GRCh38 genome
as reference. This analysis (Fig. 2C-D) identified an inter-
chromosomal translocation t(1;8)(g23.1;q13.3) with a VAF
of 35%, leading to the formation of the ETV3::NCOA2 fusion
gene.

The patient was started on prednisone 30mg/d and
methotrexate 15mg/week. However, due to progression
of the lesions after two months, treatment with cladrib-
ine 5mg/m?/day (days 0-5) was started for 4-months.

Published by Elsevier Espana, S.L.U. This
(http://creativecommons.org/licenses/by/4.0/).
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LETTER - CLINICAL

Fig. 1 Clinical presentation of the lesions and histopathological examination of one of the lesions. (A-B) Generalized flesh-
colored papules with a ’cobblestone’ appearance of the skin. (C) Close-up view of the lesions. (D) Dermal infiltrate, predominantly
histiocytic, with few lymphocytes, plasma cells and no eosinophils (Hematoxylin & eosin, x200).
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Fig. 2 Immunohistochemistry of one of the lesions and optical genomic mapping of the tumor sample. (A) Diffuse positivity for
CD1a (CD1a, 10x). (B) Negativity for CD207/langerin (CD207/langerin, 10x). (C and D) Graphical representation of the Optical
Genomic Mapping with the interchromosomal translocation t(1;8) (q23.1;q13.3).
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He experienced a complete response of the lesions with no
adverse effects or relapse at 8-month follow-up.

In recent years, advances in genetics and molecular biol-
ogy techniques have led to the identification of two subtypes
of ICH. The first is characterized by a predominance of
mutations in the BRAF, KRAS, and MAP2K1 pathways and
is often associated with multisystemic disease and other
hematological disorders (especially chronic myelomonocytic
leukemia). The second, defined by the presence of the
ETV3::NCOA2 fusion gene (detected by FISH, NGS or, in our
case, by OGM), generally has a more indolent course and a
favorable prognosis.?>°

This case highlights the utility of OGM for detecting cryp-
tic structural variants that may go unnoticed by conventional
techniques, providing valuable diagnostic and prognostic
information.”

Numerous treatments have been reported, with surgical
excision generally being the first choice for local-
ized cutaneous forms, and methotrexate, phototherapy
or chemotherapeutic agents in monotherapy (cyclophos-
phamide, busulfan, cladribine, vinblastine) for extensive
cutaneous forms. Polychemotherapy regimens and/or
hematopoietic cell transplantation are typically preferred
for progressive cutaneous or multisystem involvement.*?
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Indeterminate cell histiocytosis
with ETV3::NCOA2 fusion
detected by optical genome
mapping”

Dear Editor,

Following observation of a generalized eruption in a young
patient with a unique histopathology, the term Indeter-
minate Cell Histiocytosis (ICH) was described and coined
by Wood GS et al. in 1985." It is a rare cutaneous
proliferative disorder characterized by a proliferation of
CD1a+and CD207/langerin- mononuclear phagocytic cells,
lacking Birbeck granules on electron microscopy. It is
currently included in Group L of the 2016 revised clas-
sification of histiocytosis, catalogued as ‘‘indeterminate
dendritic cell histiocytosis’’ and as ‘‘indeterminate den-
dritic cell tumor’’ in the 2022 WHO classification of dendritic
cell neoplasms.? This classification has been reaffirmed
in the 5th edition (2024) of the WHO Classification of
Haematolymphoid Tumours.® Recent advances have shown
that a subset of patients carries the ETV3::NCOA2 fusion
gene, generally detected by Fluorescence In Situ Hybridiza-
tion (FISH) or Next-Generation Sequencing (NGS).*¢ In
this paper, we report a case of a patient with florid
ICH in which the ETV3::NCOA2 fusion was identified for
the first time using Optical Genome Mapping (OGM),
achieving a favorable outcome after treatment with
cladribine.

A 17-year-old male presented with rapidly progress-
ing cutaneous lesions over the last 6-months. Physical
examination revealed numerous flesh-colored papules
with a generalized, cobblestone-like distribution, respect-
ing the acrofacial regions (Fig. 1A-C). There were no
lymphadenopathies, mucosal involvement, or systemic

* Study conducted at the Hospital Universitario y Politécnico La
Fe, Valencia, Spain.

https://doi.org/10.1016/j.abd.2026.501342
0365-0596/© 2026 Sociedade Brasileira de
is an open access article under the cc

Dermatologia.
BY license

symptoms. Laboratory tests, including blood count, autoim-
munity (ANA, myositis, and sclerosis blots), blood smear, and
serologies, were normal. Histopathology (Fig. 1D) showed a
dermal infiltrate that dissected the collagen fibers, consist-
ing mainly of dense histiocytoid cells, with few lymphocytes
and no eosinophils. Immunohistochemistry, the tumor cells
were positive for CD1a (Fig. 2A) and S$100, but nega-
tive for CD207/langerin (Fig. 2B). His clinical presentation
and histopathological findings supported the diagnosis of
ICH.

As part of the extension study, a positron emission
tomography-computed tomography scan and bone marrow
biopsy were performed, both of which were normal. A NGS
study using the Ampliseq™ Comprehensive Cancer Panel
was performed on DNA from the surgical specimen, cov-
ering more than 400 genes, including BRAF, KRAS, NRAS,
MAP2K1, NTRK1-3, and was negative except for the pres-
ence of the variants c.1288C > T p.(Pro430Ser) in the MLLT10
gene, with a Variant Allele Frequency (VAF) of 49.7% and the
variant c.49997G> A p.(Gly1666Asp) in the RNF213 gene,
with a VAF of 43.4%, both of them of unknown clinical
relevance.

Subsequently, an OGM analysis was performed on a papu-
lar specimen, which had been previously snap-frozen in
liquid nitrogen at —196°C for 3-minutes and subsequently
stored at —80°C. Data analysis was conducted using Bio-
nano Access® Software (Bionano Genomics), applying the
‘‘Rare Variant Analysis’’ pipeline with the GRCh38 genome
as reference. This analysis (Fig. 2C-D) identified an inter-
chromosomal translocation t(1;8)(g23.1;q13.3) with a VAF
of 35%, leading to the formation of the ETV3::NCOA2 fusion
gene.

The patient was started on prednisone 30mg/d and
methotrexate 15mg/week. However, due to progression
of the lesions after two months, treatment with cladrib-
ine 5mg/m?/day (days 0-5) was started for 4-months.

Published by Elsevier Espana, S.L.U. This
(http://creativecommons.org/licenses/by/4.0/).
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Fig. 1 Clinical presentation of the lesions and histopathological examination of one of the lesions. (A-B) Generalized flesh-
colored papules with a ’cobblestone’ appearance of the skin. (C) Close-up view of the lesions. (D) Dermal infiltrate, predominantly
histiocytic, with few lymphocytes, plasma cells and no eosinophils (Hematoxylin & eosin, x200).
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Fig. 2 Immunohistochemistry of one of the lesions and optical genomic mapping of the tumor sample. (A) Diffuse positivity for
CD1a (CD1a, 10x). (B) Negativity for CD207/langerin (CD207/langerin, 10x). (C and D) Graphical representation of the Optical
Genomic Mapping with the interchromosomal translocation t(1;8) (q23.1;q13.3).
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He experienced a complete response of the lesions with no
adverse effects or relapse at 8-month follow-up.

In recent years, advances in genetics and molecular biol-
ogy techniques have led to the identification of two subtypes
of ICH. The first is characterized by a predominance of
mutations in the BRAF, KRAS, and MAP2K1 pathways and
is often associated with multisystemic disease and other
hematological disorders (especially chronic myelomonocytic
leukemia). The second, defined by the presence of the
ETV3::NCOA2 fusion gene (detected by FISH, NGS or, in our
case, by OGM), generally has a more indolent course and a
favorable prognosis.?>°

This case highlights the utility of OGM for detecting cryp-
tic structural variants that may go unnoticed by conventional
techniques, providing valuable diagnostic and prognostic
information.”

Numerous treatments have been reported, with surgical
excision generally being the first choice for local-
ized cutaneous forms, and methotrexate, phototherapy
or chemotherapeutic agents in monotherapy (cyclophos-
phamide, busulfan, cladribine, vinblastine) for extensive
cutaneous forms. Polychemotherapy regimens and/or
hematopoietic cell transplantation are typically preferred
for progressive cutaneous or multisystem involvement.*?
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Poliosis as a clinical sign of
melanoma arising on a
congenital nevus™

Dear Editor,

Poliosis, a localized patch of white hair, may rarely sig-
nal underlying melanoma, particularly when appearing over
a melanocytic lesion.” We report a case of poliosis over
the scalp associated with melanoma arising on a congenital
nevus and provide a brief literature review.

A 30-year-old man with no relevant medical history pre-
sented with a painful, palpable nodule on the right parotid
region, evolving over five months. Histological evaluation
of the lesion confirmed intraparotid lymph node metasta-
sis of melanoma. Clinical examination revealed a congenital
melanocytic nevus measuring 8 x 6 cm in the right temporal
scalp, with recent enlargement and a central area of white
hair (Fig. 1). Partial biopsy confirmed melanoma arising in a
congenital nevus.

The patient underwent complete excision of the lesion,
total parotidectomy with facial nerve preservation, and

Fig. 1

(A) Initial presentation showing localized white hair (poliosis) within a congenital nevus on the right temporal scalp. (B)

Same lesion after partial shaving reveals central ulceration and color heterogeneity; histopathology confirmed invasive melanoma

arising within the nevus.

* Study conducted at the Department of Dermatology, Hospital
Regional Universitario de Malaga, Malaga, Spain.
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Fig. 2
x10. Continuous lentiginous growth of atypical melanocytes
with formation of large nests. Melanocytic infiltration of the
deep dermis and adnexal structures is also observed, a char-
acteristic feature of congenital nevi. (B) Hematoxylin & eosin
stain, original magnification x40. Large, atypical melanocytes
showing pagetoid spread and infiltration of the hair follicle.

(A) Hematoxylin & eosin stain, original magnification

right posterior cervical lymphadenectomy. A staging body
CT scan excluded distant metastasis (M0). Histopathol-
ogy showed invasive melanoma on a congenital nevus
(Breslow 1.8 mm, Clark level Ill, ulceration, regression, 2
mitoses/mm?, BRAF V600E positive) (Fig. 2), with 4 of 37
lymph nodes involved, one with extracapsular extension,
corresponding to stage IlIC (AJCC 8). Adjuvant immunother-
apy with pembrolizumab was administered for one year, and
after 15-months of follow-up, the patient remains free of
metastasis.

Poliosis has been associated with a broad spectrum of
conditions, including autoimmune diseases (e.g., vitiligo,
Vogt-Koyanagi-Harada, alopecia areata), inflammatory der-
matoses, drug reactions (e.g., prostaglandin analogues,
checkpoint inhibitors), and both benign and malignant
tumors.?? In melanoma, poliosis may reflect the destruc-
tion of follicular melanocytes through immune-mediated
mechanisms. Molecular mimicry or shared antigens between
melanoma cells and follicular melanocytes may explain this
phenomenon.

We identified 8 previously reported cases in the liter-
ature directly linking circumscribed poliosis to melanoma
(Table 1, Supplementary Table S1 and Fig. S1). Among these
cases, most occurred in men and involved the scalp. Two
cases described poliosis of the eyelashes associated with
ocular melanomas - one conjunctival and one orbital - high-
lighting the relevance of poliosis in this site as a potential
clue to intraocular disease. Additionally, in two cases, polio-
sis appeared at locations distant from the primary tumor,
including the scalp and eyelashes, while the melanoma was
located on the lower limb. This suggests that poliosis may
occasionally act as a clinical marker of metastatic spread
from a distant primary melanoma.

Histological features frequently included areas of regres-
sion and fibrosis in association with poliosis. Though
regression in melanoma remains a debated prognostic fac-
tor, recent meta-analyses suggest it may be associated
with improved survival.® Nevertheless, in this small series,
5 of 9 patients showed nodal or systemic involvement,
underscoring the importance of prompt recognition and
staging. With these findings, poliosis may represent a late-
stage sign, potentially associated with a poorer prognosis in
melanoma.

Scalp melanomas comprise 3%-5% of cutaneous
melanomas but are associated with delayed diagnosis
and worse outcomes. Their frequent amelanotic presenta-
tion contributes to diagnostic difficulty.” In this context, the
emergence of localized poliosis over a nevus, particularly in
adults, should prompt immediate dermoscopic evaluation
and consideration of biopsy.

In conclusion, we present a rare case of melanoma arising
in a congenital scalp nevus associated with circumscribed
poliosis. Clinicians should consider recent onset of polio-
sis over melanocytic lesions as a potential clinical sign of
melanoma requiring early investigation. Special attention
should be paid to poliosis of the eyelashes, which may reflect
not only ocular melanoma but also metastatic disease from
a distant primary tumor.
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Table 1

Clinical and histopathological characteristics of reported melanoma cases associated with poliosis.

Author/Year Type of Sex Age Evolution  Medical Melanoma Location Histological Poliosis Location  Sentinel  Dx
Study history Melanoma examination Poliosis lymph
node
Dunn CL 1995 Case Man 42 2 years No Superficial Scalp Breslow In Scalp Unrealized Localized
report medical spreading 1.3mm, melanoma disease
history melanoma regression
de Alba Case Woman 71 2 months Melanoma Conjunctival Conjunctival Not appear In Eyelashes Unrealized Localized
Campomanes report 4 years melanoma disease
AG 2008 before
Alsuhaibani AH  Case Man 60 3 months No Orbital Orbital Not appear In Eyelashes Unrealized Localized
2011 report medical melanoma disease
history
Yeo L 2015 Concise Man 28 1 year No Superficial Scalp Breslow In Scalp Negative  Localized
report medical spreading 0.8 mm, melanoma disease
history melanoma regression, no
ulcerate, 4
mitoses per
mm?
Fernandez-Diaz  Medicine  Man 74 1 month  Melanoma Superficial Right leg Not appear Not Eyelashes, Lymph Disseminated
MR 2019 in images 3 years spreading adjacent eyebrows node disease
before melanoma and scalp positive
Schollenberger  Case Woman 31 1 year No Superficial Scalp Pigmented In Scalp Lymph Lymph node
MD 2019 report medical spreading melanophages melanoma node disease
history melanoma and early positive
dermal fibrosis;
no melanocytic
proliferation
Burzi L. 2021 Letters Woman 65 2 meses No Amelanotic Plantar Not appear Not Eyelashes Lymph Disseminated
to the medical adjacent node disease
Editor history positive
Karch JL 2023 Case Man 44 Since No Ex blue Scalp Breslow 16 mm In Scalp Lymph Lymph node
report birth medical nevus melanoma node disease
history positive
Our case 2025 Man 30 6 months No Congenital Scalp Breslow In Scalp Lymph Lymph node
medical naevus 1.8 mm, melanoma node disease
history ulceration, positive
regression, 2
mitoses per
mm?,

BRAF-positive
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Appendix A. Supplementary material

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.
1016/j.abd.2026.501340.

Editor
Luciana P. Fernandes Abbade.
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Remission of refractory lichen
amyloidosis with baricitinib™

Dear Editor,

Lichen amyloidosis is the most frequent form of primary
localized cutaneous amyloidosis, characterized by hyper-
keratotic, pruritic, and lichenoid papules, resulting from
the dermal deposition of amyloid material derived from
keratin, without systemic involvement.! Its etiopathogen-
esis involves the apoptosis of basal keratinocytes and the
subsequent dermal deposition of cytokeratin fragments, fre-
quently associated with the activation of the IL-31 pathway,
responsible for intense pruritus.” Treatment is quite chal-
lenging, with limited responses to topical corticosteroids,
retinoids, immunosuppressants, and phototherapy.'

The present report describes a 22-year-old woman with
pruritic lesions of five years’ duration, distributed in the
anterior region of her legs (Fig. 1). Histopathological exam-
ination revealed acanthosis, hypergranulosis, and compact
hyperorthokeratosis. PAS and crystal violet staining revealed
globular structures in the papillary dermis, and Congo red
stain showed discreet marking, supporting the diagnosis
of lichen amyloidosis. The patient had undergone multiple
conventional therapies, including high-potency topical cor-
ticosteroid (clobetasol 0.05%), cyclosporine 300 mg for six
months, acitretin 50 mg for one month, amitriptyline 50 mg
(still in use), and antihistamines, without significant clinical
improvement. The lesions persisted with intense pruritus,
significantly impacting her quality of life.

Considering the refractory nature and emerging evidence
on the role of JAK/STAT and IL-31 pathways in the patho-
physiology of lichen amyloidosis,"-? baricitinib 4 mg/day was
chosen, off-label, for the case. The drug was chosen for its
safety profile in chronic inflammatory skin conditions and
for previous reports of efficacy in cases of lichen amyloidosis
associated with atopic dermatitis.>

The clinical response was rapid and significant. Pruritus
ceased completely on the second day of treatment, and
the lesions began to regress progressively with flattening,

* Study conducted at the Clinica Médica Desenvolver, Florianépo-
lis, SC, Brazil.

https://doi.org/10.1016/j.abd.2026.501363

Fig. 1

Erythematous and hyperkeratotic papules on the legs,
before treatment.

leaving residual hyperpigmentation. After 30 days, notable
improvement in the texture and color of the lesions was
observed (Fig. 2), progressing to almost complete resolution
at 90 days (Fig. 3), when compared to the initial appearance.
No adverse events were recorded during the three-month
follow-up.

Recent studies reinforce that lichen amyloidosis is fre-
quently associated with alterations in signaling of the
JAK-STAT pathways, especially JAK1 and JAK2, implicated
in IL-31 activation and the pruritus-lesion-amyloid depo-
sition cycle.??® This pathophysiological basis explains the
effectiveness of JAK inhibitors in controlling both pruri-
tus and persistent dermal inflammation. Several reports
support this rationale: the use of dupilumab has shown
benefit in refractory cases of lichen amyloidosis, includ-
ing when there is co-occurrence with atopic dermatitis;*°
nemolizumab, an IL-31RA blocker, promoted complete
remission after two years of use?; abrocitinib, a selective
JAK1 inhibitor, resulted in marked clinical improvement

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Fig. 2
resolve.

After 30 days of baricitinib 4 mg/day: Papules begin to

Fig. 3

After 90 days of baricitinib 4 mg/day: almost complete
resolution of the lesions, with residual hyperpigmentation.

and reduction of the EASI score in patients with lichen
amyloidosis associated with atopic dermatitis’; and upadac-
itinib, another JAK1 inhibitor, demonstrated rapid and
sustained responses in isolated cases of resistant lichen
amyloidosis.® 8

The present case corroborates these observations,
demonstrating the effectiveness of baricitinib, a selec-
tive JAK1/JAK2 inhibitor, in the complete control of
pruritus and clinical regression of lesions. Early improve-
ment and the absence of adverse effects reinforce
the potential of this class as a promising therapeutic
alternative for refractory forms of lichen amyloidosis,
especially when classic immunosuppressants and retinoids
fail.

In conclusion, baricitinib proved to be an effective and
safe option in the management of refractory lichen amy-
loidosis, with rapid resolution of pruritus and significant
improvement of lesions in the short term. This report con-
tributes to expanding the evidence on the use of JAK
inhibitors in primary cutaneous amyloidosis, highlighting the
need for controlled studies that consolidate their therapeu-
tic role.
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Use of dupilumab in the m |
management of refractory
prurigo nodularis in an
immunosuppressed double
transplanted patient™

Dear Editor,

Prurigo nodularis is a chronic inflammatory dermatosis cha-
racterized by intensely pruritic nodules. Its pathophysiology
involves a complex neuro-immunological interaction, with
a Th2-type inflammatory response and neurogenic media-
tors such as substance P."? Its management is complex, and
conventional treatments are often insufficient to control
pruritus and lesions.>

There is evidence that immunosuppression, whether due
to underlying diseases or specific treatments, may be asso-
ciated with the onset of prurigo nodularis, although the
relationship is neither exclusive nor pathognomonic.' How-
ever, while there are new therapies for nodular prurigo,
including the use of dupilumab, immunosuppressed patients
have been systematically excluded from clinical trials eval-
uating them.

We present the case of a double transplant recipient and
immunosuppressed patient with refractory prurigo nodularis
who was successfully treated with dupilumab.

A 71-year-old male patient with a history of type 1 dia-
betes mellitus and chronic kidney disease due to diabetic
nephropathy. He underwent a double kidney and pancreas
transplant and has been on immunosuppressive treatment
since 2005, currently with tacrolimus 3 mg every 12-hs and
prednisone 10 mg every 24-hs.

His last hospitalization was due to septic shock of
gastrointestinal origin, where he developed a purpuric
vesicular-bullous rash predominantly on the trunk and
extremities, consistent with septic vasculitis due to Strep-
tococcus pyogenes with skin involvement. An antibiotic
regimen with ceftriaxone was completed, and multiple sur-
gical cleanings and escharectomies were performed for

* Study conducted at the Universidad de los Andes, Santiago,
Chile.

https://doi.org/10.1016/j.abd.2026.501358

Figure 1 Rounded, erythematous, eczematous plaques con-
sistent with nummular eczema.

necrotic lesions. After resolution of the condition, the
patient was discharged with dermatology follow-up.

One month after discharge, well-defined, pruritic,
rounded erythematous skin lesions were observed on the
right shoulder and back, consistent with nummular eczema
(Fig. 1). General measures and treatment with topical corti-
costeroids and antibiotics were indicated. One month later,
the lesions became more hypertrophic and widespread,
involving the abdomen and chest, associated with intense
pruritus that interrupted sleep. Given the progression of
the condition, systemic therapy with prednisone was ini-
tiated, and a skin biopsy was requested, which revealed
drug-induced spongiotic dermatitis.

He subsequently continued with partial improvement of
symptoms, with the addition of indurated erythematous-
violaceous nodules on the anterior aspect of both arms
(Fig. 2). A diagnosis of nodular prurigo associated with
severe, extensive nummular eczema was established, and
therapy was adjusted. Despite multiple topical and systemic
therapeutic strategies and phototherapy, he persisted with-
out clinical improvement.
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Figure 2 Prurigo nodularis. Indurated, erythematous-
violaceous nodules on the anterior aspect of both arms and
legs.

Skin lesions after 4-months of treatment with

Figure 3
dupilumab.

Given the difficulty in managing the condition due to the
patient’s history of double transplantation and immunosup-
pression, treatment with dupilumab was initiated. At the
time of the last check-up, after 8 injections (4-months of
treatment), a good response was reported, with a decrease
in the number of active lesions (Fig. 3) from 30 to 7, relief of
pruritus to 2/10, and improvement in nighttime sleep. Thus,
biological treatment proved to be effective in controlling

the disease, significantly improving the patient’s quality of
life.

The case presented illustrates the complexity of manag-
ing prurigo nodularis in a patient with multiple comorbidities
and coexisting dermatological conditions, which hinder
treatment and remission. This complexity is accentuated
in the context of organ transplantation, where nodular
prurigo may be related to both immunosuppression and addi-
tional risk factors, such as chronic infections or host-specific
immunological alterations.*

Kidney transplant patients, especially those with end-
stage kidney disease or transplantation, are particularly
susceptible, with the severity of renal disease being an inde-
pendent and significant risk factor for the development of
prurigo nodularis.’

In this scenario, dupilumab has emerged as an effective
therapeutic alternative, blocking the IL-4/IL-13 pathway,
reducing both pruritus and the number and severity of nodu-
lar lesions, positioning itself as the treatment of choice in
cases refractory to conventional therapies.® Clinical trials
have demonstrated its efficacy and safety, with no relevant
increase in serious infections or major adverse events.” How-
ever, these studies systematically excluded patients with
significant immunosuppression, including solid organ trans-
plant recipients, so evidence in this group is limited to case
reports and small series.*’

The reviewed literature suggests that dupilumab could be
a valid therapeutic option in patients with prurigo nodularis
and immunosuppression, due to its targeted mechanism of
action and safety profile that does not cause global immuno-
suppression, unlike other classic immunomodulators.*’
Moreover, drug interactions are almost absent, making
it suitable for elderly patients with comorbidities and
polypharmacy.?
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Atypical fibroxanthoma in
sun-protected sites: two cases
in the inguinal region and
thigh™

Dear Editor,

Atypical fibroxanthoma (AFX) is an uncommon cutaneous
soft-tissue neoplasm with low metastatic potential but occa-
sional local recurrence.’? It typically arises on sun-exposed
head and neck skin in older patients, while cases on sun-
protected regions are uncommon.*-> We report two cases of
AFX arising in the inguinal region and thigh of middle-aged
immunocompetent men.

Case 1

A 54-year-old man presented with a 7-8 mm smooth,
grayish-brown papule on the inguinal region that had per-
sisted for 7-8 months (Fig. 1). The patient had no history
of trauma, radiotherapy, or immunosuppression. Histology
showed a well-demarcated dermal tumor without subcuta-
neous invasion, with pleomorphic spindle and epithelioid
cells, foamy histiocyte-like cells, and atypical mitoses (Fig. 2
A-B). Immunohistochemistry (IHC) revealed CD68 positivity,
partial CD31 positivity, and negativity for CD34, HMB45, and
pan-cytokeratin, with Ki-67 ~10% (Fig. 2C-D). The lesion
was completely excised, and no metastasis was detected.

Case 2

A 53-year-old man presented with a 6 mm smooth, dark-
brown papule on the right thigh that had persisted for
5-years (Fig. 3). He was a hepatitis B virus carrier but other-
wise immunocompetent. Histology revealed a dermal tumor
of densely packed spindle cells with pleomorphic nuclei and
foamy cells (Fig. 4A-B). IHC revealed CD68, CD10, and SMA
positivity, CD34 negativity, and Ki-67 ~10% (Fig. 4 C-D).
The patient was diagnosed with spindle-cell-type AFX. Re-

* Study conducted at the College of Medicine, Sanggye Paik Hos-
pital, Inje University, Seoul, South Korea.

https://doi.org/10.1016/j.abd.2026.501337

Fig. 1 Case 1: Atypical fibroxanthoma on the inguinal region.
excision was recommended, but the patient declined; a
two-month follow-up revealed no recurrence.

AFX typically presents as a solitary dome-shaped papule
or nodule on sun-exposed skin in older males. Ultraviolet
(UV) radiation is regarded as the main etiological factor,
inducing p53 mutations and UV-specific DNA damage.? Other
contributing factors include previous radiation exposure,
trauma, or immunosuppression.’

AFX on sun-protected sites is exceptionally uncommon,
with few cases reported on the trunk, proximal limbs,
or genital regions.>> Koch et al." noted that only ~15%
of AFX cases involved the trunk or extremities, with
even fewer arising in the thigh or inguinal region. Our
patients were relatively young, immunocompetent, and
lacked known risk factors, suggesting that other mecha-
nisms may be involved in the condition’s etiology. Recent
genomic studies have identified that recurrent alterations
in FAT1, NOTCH1/2, CDKN2A, TP53, and the promoter of
the TERT gene may be linked to AFX.° Some AFX-associated
mutations are clearly UV-related (e.g., C>T transitions),
whereas others (e.g., locus loss or copy number variations)
can arise either from UV-induced genomic instability or
through UV-independent mechanisms, highlighting alterna-
tive pathogenetic pathways.®

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Fig. 2 Case 1: (A) Hematoxylin and eosin staining showing a well-demarcated, non-encapsulated dermal tumor (40x magnifica-
tion). (B) Hematoxylin & eosin staining showing pleomorphic spindle and epithelioid cells, as well as foamy histiocyte-like cells with
atypical mitoses (400x magnification). (C) CD68 Immunohistochemistry (IHC) showing strong positivity in the tumor cells (100x
magnification). (D) Ki-67 IHC showing a labeling index of around 10% in tumor cells (100x magnification).

Fig. 3

Case 2: Atypical fibroxanthoma of the right thigh.

Histologically, AFX is a well-circumscribed, dermal-based
tumor that spares subcutaneous and adnexal structures.
Pleomorphic spindle and epithelioid cells, foamy histiocyte-
like cells, and atypical mitoses are characteristic."?
Differential diagnoses include Pleomorphic Dermal Sar-
coma (PDS), Undifferentiated Pleomorphic Sarcoma (UPS),
melanoma, leiomyosarcoma, poorly-differentiated squa-
mous cell carcinoma, Atypical Dermal Fibroma (ADF),
Malignant Dermal Fibroma (MDF), and Dermatofibrosarcoma
Protuberans (DFSP). PDS typically shows deeper invasion and
perineural or lymphovascular involvement, whereas UPS is
more aggressive and frequently metastasizes.” ADF and MDF
can be differentiated from AFX, as ADF shows a well-defined
grenz zone, epidermal hyperplasia, and fewer atypical
mitoses (<1%), while MDF exhibits deep invasion and necro-
sis, with repeated local recurrences.®® IHC is essential, as
AFX typically expresses CD68 and vimentin, but is nega-
tive for cytokeratins, Factor Xllla, and CD34. SMA or CD10
positivity may also be present in spindle-cell variants.” By
contrast, SCC is cytokeratin-positive, melanoma expresses
SOX-10 or Melan-A, leiomyosarcoma expresses SMA/desmin,
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Fig. 4 Case 2: (A) Hematoxylin & eosin staining showing a dermal-based spindle cell tumor (40x magnification). (B) Hematoxylin
& eosin showing spindle cells with pleomorphic nuclei and foamy cells (200x magnification). (C) CD68 IHC showing strong positivity
in the tumor cells (100x magnification). (D) SMA IHC showing strong positivity in the tumor cells (100x magnification).

ADF and MDF express Factor Xllla, and DFSP shows strong
CD34 positivity."#?

AFX has a favorable prognosis with low metastatic poten-
tial but ~5% recurrence.”? Complete surgical excision with
negative margins remains the standard treatment, and Mohs
micrographic surgery offers the lowest recurrence (~2% vs.
~9% for wide local excision).'® In Case 2, although the tumor
involved all resection margins, no recurrence was observed
during the two-month follow-up. Given the relatively short
duration of follow-up, the possibility of local recurrence
cannot be completely excluded, representing a limitation.

These two cases illustrate that AFX can arise in atyp-
ical, sun-protected sites, such as the inguinal region and
thigh, even in middle-aged immunocompetent patients.
Dermatologists and pathologists should remain aware of this
possibility, as careful histopathological evaluation combined
with IHC is crucial for accurate diagnosis and appropriate
surgical management.
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Spitz nevus in a patient with
oculocutaneous albinism:
dermoscopic and
histopathologic correlation™

Dear Editor,

In oculocutaneous albinism (OCA), an autosomal recessive
disorder characterized by total or partial absence of melanin
production, melanocytic lesions pose a diagnostic chal-
lenge due to their atypical dermoscopic presentation.” The
present report describes a patient with OCA followed by dig-
ital mapping, in whom a Spitz nevus (SN) was identified and
confirmed by histopathologic examination.

A 25-year-old female patient with OCA, with no family
history of albinism or other skin diseases, underwent digital

dermoscopic follow-up at a tertiary dermatology center due
to multiple atypical nevi. During the dermoscopic follow-up,
a 0.4 cm light brown papule was identified on the left upper
limb. Dermoscopy revealed globular structures with a yel-
lowish appearance and uniform distribution throughout the
lesion (Fig. 1) and fine punctate vessels, distributed globally
and symmetrically (Fig. 2). Given the atypical appearance
of the lesion, excision was chosen. The lesion area had been
examined approximately one year prior without any lesion
being detected.

The evaluation of the histological sections revealed a
well-defined, compound melanocytic proliferation, formed
by large and varied nests of epithelioid and fusiform
melanocytes. The dermal component was restricted to the
superficial reticular dermis. Some cells showed ample cyto-
plasm, sometimes granular, with discrete cytological atypia.
Junctional nests showed separation gaps in relation to the

Figure 1

(A) Patient with oculocutaneous albinism presenting with a 0.4 cm non-pigmented nevus on the left upper limb. (B)

Dermoscopy with polarized light reveals yellowish structures in the central region.

* Study conducted at the Dermatology Clinic, Hospital da Santa
Casa de Sao Paulo, Santa Casa de Misericordia de Sao Paulo, Sao
Paulo, SP, Brazil.
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adjacent epidermis, in addition to eosinophilic globular
structures compatible with Kamino bodies. Subtle acan-
thosis was observed, without mitotic activity or pagetoid
dissemination of melanocytes. There was no melanocytic
pigmentation (Fig. 3). Immunohistochemistry showed pre-
served p16 expression, negative BRAF test, and positivity
for Melan-A (Fig. 4). The test was reviewed by two experi-
enced dermatopathologists, who confirmed the diagnosis of
Spitz nevus.

Spitz nevus is a melanocytic neoplasm consisting of
epithelioid and/or spindle cells. Clinically, it presents as
a solitary, well-defined papule or nodule, usually <1 cm,
with rapid initial growth and predominance on the limbs of
young adults. The classic dermoscopic presentation involves
a punctate vascular pattern in about 50% of cases, with reg-
ularly distributed monomorphic vessels on a homogeneous
pink background. Other, less common patterns include retic-
ular or homogeneous depigmentation.?

Histologically, it is characterized by symmetry, well-
defined delimitation, presence of epithelioid/fusiform
melanocytes, progressive dermal maturation, mild cytologi-
cal atypia, Kamino bodies, occasional mitoses, and discrete
lymphocytic inflammatory infiltrate.>* The preserved p16
expression observed in the patient reinforces the lesion’s
benignity, since its loss is associated with malignant Spit-
zoid neoplasms. Melan-A, in turn, confirmed the melanocytic
nature.’

Figure 2 Higher dermoscopic magnification with polarized
light showing millimeter-sized punctate vessels, distributed
globally and symmetrically throughout the lesion.

From a dermoscopic point of view, the yellowish globules
observed may correspond to the melanocytic nests identified
histologically, whose absence of pigment in the context of

Figure 3

Patient’s histopathologic examination. (A) Large nests of epithelioid and spindle cells with ample cytoplasm. Slight

acanthosis can be observed. (Hematoxylin & eosin, x100). (B) Irregular nests of epithelioid and spindle cells, presence of Kamino

bodies (Hematoxylin & eosin, x100).

Figure 4

Immunohistochemistry examination of the patient: left showing negative BRAF staining in cells of interest (BRAF x10);

right showing positive Melan A staining in cells of interest (Melan A x10).
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OCA results in a yellowish hue instead of the homogeneous
pink background coloration usually observed.

Regarding molecular biology, activating mutations in
BRAF and NRAS are known to be rare in Spitz nevi, although
age may influence their occurrence. Fusions involving BRAF
are described in about 5% of epithelioid lesions, and a
small percentage may evolve into melanoma.®’ The neg-
ative result for BRAF in this case is consistent with the
expected profile for Spitz nevi, which usually show gene
fusions that are not detectable by this method.?

Despite the extensive description of Spitz neviin the lit-
erature, there is still a scarcity of data on their dermoscopic
presentation in patients with oculocutaneous albinism,
which reinforces the relevance of this report. In particular,
the observation of yellowish structures under polarized light
is highlighted, which, in hypopigmented lesions, may corre-
spond to clusters of melanocytic cells, a finding of potential
diagnostic value. During the literature review, the authors
did not find a dermoscopic description of Spitz nevus in
patients with oculocutaneous albinism.
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Cutaneous leishmaniasis caused
by Leishmania infantum arising
within a psoriatic plaque: a
case report™

Dear Editor,

Cutaneous leishmaniasis (CL) is a neglected tropical disease
with incidence estimates of 700.000 to 1.2 million cases per
year; approximately 95% of those cases occur in the Ameri-
cas, the Mediterranean basin, the Middle East, and Central
Asia.” Typical clinical presentation varies from single gran-
ulomatous lesions or ulcerations on the site of inoculation,
but can also resemble other dermatological diseases, such as
pyoderma gangrenosum and psoriasis.”* However, CL devel-
oping in pre-existing skin lesions has rarely been reported.
This report describes the first case of an immunocompetent
host with the appearance of CL in a longstanding psoriasis
plaque.

A 64-year-old Caucasian man presented to the dermatol-
ogy department with a painless non-healing wound on his
right elbow. He had had psoriasis on this site for 7 years,
waxing and waning, and he had noticed some oozing six
months before our first consultation, while he was staying in
his coastal house south of Valencia, Spain, where he spends
several months every winter. He didn’t recall any trauma.
He had travelled to Cambodia and Vietnam five years before,
but had no recent visits to tropical regions. He was other-
wise in good general health. Prior to referral to our tertiary
centre, a dermatologist treated him empirically with three
courses of antibiotics - amoxicillin-clavulanic acid (dose
unspecified) and two other regimens of unknown compo-
sition - without improvement. Cultures from the wound
and purulent material obtained before the first antibiotic
course yielded only normal skin flora. The lesion fluctuated
in size, occasionally almost closing but never fully healing.
At presentation, his sole therapy was topical disinfection
with povidone-iodine solution. Aside from long-standing pso-
riasis, his medical history was unremarkable. His chronic

* Study conducted at the Department of Dermatology, Universitair
Ziekenhuis Antwerpen, Edegem, Antwerpen, Belgium.

https://doi.org/10.1016/j.abd.2026.501339

Fig. 1

Hematic crusts, ulceration and discrete oozing aris-
ing within a psoriatic plaque on the right elbow as the first
manifestation of CL caused by L. infantum.

medications consisted of rosuvastatin 20 mg once daily and
pantoprazole 20 mg once daily.

On dermatological examination, the right elbow dis-
played an erythematous, infiltrated lesion with scaling,
crusting, slight oozing, and an irregular border, centred
within an 8 cm psoriatic plaque (Fig. 1). Classic erythrosqua-
mous psoriatic plaques were present on the extensor aspects
of both knees and the other elbow, and also the oil-drop pig-
mentation of the fingernails was consistent with psoriasis.
No hepatomegaly, splenomegaly, or palpable lymphadenopa-
thy was detected on physical examination.

The differential diagnosis included atypical pyoderma
gangrenosum, deep cutaneous mycosis, cutaneous leishma-
niasis (despite weak epidemiological risk), squamous cell
carcinoma, and allergic contact dermatitis.

Ultrasound of the wupper arm and right axilla
demonstrated reactive lymphadenopathy without hep-
atosplenomegaly. Routine laboratory tests, including
complete blood count and inflammatory markers, were
within normal limits.

A punch biopsy from the lesion centre revealed a dense
dermal infiltrate of plasma cells and histiocytes forming
granulomas; no amastigotes were found. The first PCR deter-
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mined on a skin sample was positive for Leishmania spp.
but lacked species identification. A second biopsy confirmed
Leishmania infantum by PCR (Hsp-70 sequencing).*

Following confirmation of the diagnosis and identification
of the Leishmania infantum subtype, therapeutic options
were carefully evaluated. Because the lesion was located
within a psoriatic plaque, local therapy - typically consid-
ered first-line in Old World CL standard cases - was not
deemed appropriate. The patient was therefore admitted
for intravenous amphotericin B at a dosage of 5 mg/kg/day
for five consecutive days. This regimen has demonstrated
efficacy against L. infantum and is more readily accessi-
ble in Belgium compared to pentavalent antimonials, which
continue to represent the first-line systemic treatment for
cutaneous leishmaniasis in many countries.® The crusting
and oozing subsided completely within six weeks. However,
the original psoriasis lesion persisted; to treat the remaining
psoriatic plaques on the right elbow and other body sites, a
topical spray of calcipotriol + betamethasone dipropionate
was applied once daily for two weeks, then tapered to a
maintenance schedule. All psoriasis lesions improved within
two months.

CL arising within psoriatic plaques is exceedingly rare.
To date, only one comparable case has been reported:
a 42-year-old Italian man on long-term methotrexate and
adalimumab who developed multiple ulcerations within his
psoriatic lesions.® Tumour necrosis factor-a inhibitors are
well-recognized risk factors for granulomatous infections,
including leishmaniasis.” Our patient was immunocompe-
tent.

CL often mimics a range of dermatoses, but its emer-
gence within pre-existing skin lesions is exceptionally rare,
underscoring the uniqueness of this case. Equally note-
worthy is the culprit species - Leishmania infantum -
traditionally linked to visceral disease yet increasingly impli-
cated in cutaneous infections in Spain, amongst other
countries in the Mediterranean region.®° This trend high-
lights the importance of including CL in the differential
diagnosis of chronic skin lesions in patients with a history
of travel to Spain, even in the absence of journeys to classic
endemic hotspots.
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Efficacy of tofacitinib in the
treatment of refractory
palmoplantar psoriasis
(non-pustular): case report and
literature review”™

Dear Editor,

Palmoplantar psoriasis is a chronic condition of the palms
and/or soles, with a prevalence of 2%-40% among patients
with psoriasis; however, specific epidemiological data are
scarce. Although it can manifest in a localized form,
it has a greater impact on quality of life compared to
other areas. Its morphology varies from pustular lesions to
erythematous-desquamative and hyperkeratotic plaques, or
with overlapping lesions, being classified based on these
phenotypes.’

Non-pustular palmoplantar psoriasis (NPPP), or hyperk-
eratotic psoriasis, represents one of the most challenging
psoriasis phenotypes in clinical practice.’ It is a recalcitrant
type, even with available therapeutic advances. Further-
more, the lack of parallelism in the clinical response of
psoriasis vulgaris (PV) in relation to NPPP suggests a distinct
pathogenesis, with reports of success with JAK inhibitors
(JAKi) in the treatment of refractory NPPP.

In this text, the authors report a case of NPPP refractory
to conventional and biological therapies with a complete
response to oral tofacitinib. The authors also review analo-
gous published cases and discuss relevant pathophysiological
aspects.

A 48-year-old woman was diagnosed with NPPP (hands
and feet), in addition to discrete plaques on the scalp, for
14 years. She reported previous treatments with topical cor-
ticosteroids, methotrexate (eight months), acitretin (eight
months), adalimumab (five years), and secukinumab (three
years), without a satisfactory response. On examination, she
showed hyperkeratotic plaques and fissures on both soles
(Fig. 1A). She reported being unable to perform physical
activities or light walks.

* Study conducted at the Hospital das Clinicas, Faculty of
Medicine, Universidade Estadual de Sao Paulo, Botucatu, SP, Brazil.

https://doi.org/10.1016/j.abd.2026.501357

Histopathological examination of the palmar and plantar
regions revealed chronic psoriasiform dermatitis, characte-
rized by acanthosis with hypogranulosis and neutrophils in
the epidermis, elongation of the interpapillary ridges with
focal fusion, slight spongiosis, compact hyperparakerato-
sis with neutrophils, elongated capillaries, and lymphocytic
infiltration in the papillary dermis (Fig. 2). The search for
fungi by periodic acid-Schiff staining was negative.

Considering the refractoriness and quality of life impair-
ment, tofacitinib 5mg orally, twice a day, was prescribed
after clinical screening and complementary examinations.
Clobetasol 0.05% ointment was maintained in the first month
of treatment.

After 30 days, improvement in erythema, desquamation,
and pain in the feet was observed, with complete remission
of the hand lesions. The plantar fissures healed in 45 days,
allowing a full return to physical activities.

After 60 days of treatment, she developed an upper
respiratory tract infection, prompting temporary drug sus-
pension for seven days. Upon reintroduction, she reported
a mild headache, which subsided with a dose reduction to
7.5 mg/day, taken once daily.

After 120 days of treatment, she showed significant
improvement in plantar lesions, full functionality, with reso-
lution of difficulty and pain when walking, running, climbing
stairs, and standing barefoot, as well as a reduction in
severity scores (Fig. 1B). The patient has been followed for
12 months, with a current dose reduction to 5mg/day. No
changes were observed in laboratory tests during follow-up.

Topical medications and phototherapy constitute the
first-line treatment in NPPP. However, most patients require
systemic treatment, such as acitretin, methotrexate, and
biologics. Biologics act on cytokines specific to the patho-
physiology of psoriasis, including anti-TNF«, anti-IL-12/23,
anti-1L-23, and anti-IL-17.% The efficacy of these agents in
NPPP, however, tends to be lower than in other forms of
psoriasis.

Psoriasis is an immunologically based disease, with dis-
tinct inflammatory circuits among its phenotypes. Th1/IFN-vy
inflammation predominates in NPPP compared to PV and
palmoplantar pustular psoriasis (PPP), which shows inflam-
matory activity more associated with neutrophils.?

Tofacitinib is a JAKi, especially of JAK 1 and 3, and to a
lesser extent JAK 2, which suppresses Th1, Th17 pathways,
and innate immune cell signaling, reducing the expression

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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LETTER - THERAPY

Figure 1

Non-pustular palmoplantar psoriasis treated with oral tofacitinib. (A) Pre-treatment: Physician’s Global Assessment of

Hands and/or Feet (hf-PGA) 4; modified Palmoplantar Psoriasis Area and Severity Index (m-PPPASI) 30; Palmoplantar Quality-of-Life
Instrument (PPQLI) 38; and Dermatology Life Quality Index (DLQI) 7. (B) After 120 days of treatment: hf-PGA 2; m-PPPASI 3; PPQLI

23; and DLQI 0.

Figure 2

Histopathological examination of the plantar region. Panel A: Acanthosis, hyperkeratosis (h), elongation (a) of the

epithelial ridges (Hematoxylin & eosin, x100). Panel B: Proliferation of papillary capillaries (c), inflammatory infiltrate (i), parak-
eratosis (p), hypogranulosis (g), intraepidermal microabscess (m), discrete spongiosis (e) (Hematoxylin & eosin, x200). Panel C:
Hypogranulosis, with the presence of intraepidermal and subcorneal neutrophils (n) (Hematoxylin & eosin, x400).

of cytokines such as IFN-v, IL-17A/F, IL-22, IL-23, and IL-36."
This broad action may justify its effectiveness in refractory
cases of NPPP.

Table 1 Reviews several reports of JAKi for the treat-
ment of NPPP.>~? There are also descriptions of therapeutic
success in PPP, considered part of the psoriasis spectrum.” 0

Despite the clinical-histopathological correlation of the
presented case, compatible with NPPP, it is important to
recognize that some forms of psoriasis show an exuberant

inflammatory phenotype and eczematous areas, which may
simulate or even coexist with chronic palmoplantar eczema.
The distinction between these entities is challenging, espe-
cially when there is clinical overlap of fissures, erythema,
pruritus, and hyperkeratosis. In these contexts, the diagnos-
tic spectrum should include both NPPP and hyperkeratotic
eczema of the palms and soles, whose differentiation
may require an exercise in clinical, histopathological, and
therapeutic response correlation."" Furthermore, there are



Table 1

Cases of palmoplantar psoriasis treated with oral Janus kinase inhibitors.

Report Diagnosis Study design Sex/age Previous treatment failure  Treatment Response Adverse Follow-up
events time
Valor-Méndez NPPP (palmo- Case report  Male, 55 Methotrexate, infliximab, Tofacitinib 5 mg Improvement in 5 days; NR 6 months
et al., 2021° plantar), PV years secukinumab, and 2x day resolution in 6 months.
and PsA ustekinumab
Muzumdar et al., NPPP (palmar) Case series Female, 65  Topical drugs, adalimumab, Tofacitinib XR Resolution in 4 months None 4 months
20216 and PV 1/7) years ixekizumab, and 11 mg 1x/day
ustekinumab.
NPPP Case series  Female, 63  Topical drugs, Tofacitinib XR Improvement within 1 None 8 months
(palmoplantar) (2/7) years methotrexate, adalimumab, 11mg 1x/day month; palmar
and PsA ixekizumab, secukinumab, resolution within 8
and ustekinumab. months and slight
desquamation on the
dorsum of the feet.
NPPP Case series  Female, 57  Topical drugs, cyclosporine, Tofacitinib XR Almost complete None 1 month
(palmoplantar) (3/7) years methotrexate, adalimumab, 11mg 1x/day resolution within 1
certolizumab, guselkumab, month.
ixekizumab, risankizumab,
and secukinumab.
Mixed PP Case series  Female, 45  Topical drugs, Tofacitinib XR Improvement within 1 None 3 months
(palmoplantar) (4/7) years methotrexate, adalimumab, 11mg 1x/day month; resolution within
and PV certolizumab, etanercept, 3 months.
guselkumab, ixekizumab,
secukinumab, and
ustekinumab.
NPPP (plantar) Case series Female, 69  Topical drugs, apremilast Tofacitinib 5 mg Improvement within 3 None 6 months
(5/7) years and methotrexate 2x/day months; palmar
resolution and mild
plantar hyperkeratosis
within 6 months.
NPPP (plantar) Case series Female, 61  Topical drugs, apremilast, Tofacitinib 5 mg Improvement within 2 None 2 months
PsA (6/7) years methotrexate, guselkumab, 2x/day months with slight
and ixekizumab residual plantar
desquamation.
NPPP (palmar) Case series Female, 66  Topical drugs, Tofacitinib XR Almost complete None 1 month
and PsA (7/7) years methotrexate, ixekizumab, 11 mg 1x/day resolution within 1
and secukinumab month.
De Luca et al., PPP (palmar) Case series  Male, 33 Apremilast and Deucravacitinib Exacerbation in weeks 4 NR 4 months
20247 and PV (1/5) years secukinumab 6 mg 1x/day and and 16

etanercept
50 mg/week
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Table 1 (Continued)

Report Diagnosis Study design Sex/age Previous treatment failure  Treatment Response Adverse Follow-up
events time
PPP (plantar) Case series  Female, 49  Phototherapy, fumaric acid, Deucravacitinib Improvement at week NR 7 months
and PV (2/5) years apremilast and cyclosporine 6 mg 1x/day 16; loss to follow-up at
week 28.
PPP Case series  Male, 51 Alitretinoin and Deucravacitinib Exacerbation in weeks 4 NR 4 months
(palmoplantar) (3/5) years adalimumab 6mg 1x/day and and 16; exacerbation of
and PV methotrexate ankylosing spondylitis.
15 mg/week
PPP (palmo- Case series  Female, 41  Adalimumab and Deucravacitinib Exacerbation in week 4; NR 12 months
plantar), PV (4/5) years secukinumab 6mg 1x/day and  improvement in week
and PsA methotrexate 16.
15 mg/week
PPP (palmo- Case series  Female, 31  Phototherapy, Deucravacitinib Improvement in week Palpitations, 12 months
plantar), PV (5/5) years methotrexate, 6 mg/day and 16; failure in week 48. herpes
and PsA cyclosporine, bimekizumab, PUVA cream in simplex,
certolizumab, and week 12 cystitis, and
guselkumab. folliculitis in
three of five
cases.
Choi et al., 2025¢  NPPP Case series Female, 61 Topical drugs, Upadacitinib Resolution within 3 Elevated 3 months
(palmoplantar) (1/2) years phototherapy, acitretin, and 15mg 1x/day months triglycerides
and PV secukinumab. (2.24
mmoL/L)
NPPP Case series  Female, 52  Topical drugs, alitretinoin, Upadacitinib Pruritus improvement Elevated 3 months
(palmoplantar) (2/2) years apremilast, cyclosporine, 15mg 1x/day within 2 weeks; ALT (124
ixekizumab, risankizumab, resolution within 3 u/L)
secukinumab, and months.
ustekinumab.
Hardy et al., 2025° NPPP Case report Female, 33  Topical drugs Upadacitinib Improvement within 2 None 20 months
(palmoplantar) years 15mg 1x/day weeks; resolution within
and AA 12 weeks.
associated with
CVID
Present case NPPP Case report Female, 48  Topical drugs, acitretin, Tofacitinib 5 mg Pruritus improvement Headache 12 months
years methotrexate, adalimumab, 2x/day within 2 weeks;

and secukinumab.

resolution within 4
months.

PP, Palmoplantar Psoriasis; NPPP, Non-pustular palmoplantar psoriasis; PPP, Pustular Palmoplantar Psoriasis; PV, Psoriasis Vulgaris; PsA, Psoriatic Arthritis; AA, Alopecia Areata; CVID,

Common Variable Immunodeficiency; XR, Extended Release; ALT, Alanine Aminotransferase; NR, Not Reported.
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reports of modification of the psoriasis vulgaris phenotype
to eczematous conditions after therapies with biologics.'?
Therefore, JAKi, by modulating multiple inflammatory path-
ways (such as IL-4, IL-13, IL-22, and IFN-vy), constitutes a
therapeutic alternative considering the immunopathological
complexity of these presentations.’3

Regarding safety, tofacitinib requires vigilance regarding
infections, updated vaccination status, and drug interac-
tions. Caution should be exercised in patients with renal
or hepatic failure, thrombophilia, cardiovascular risk, and
neoplasms. Monitoring tests include complete blood count,
lipid profile, liver and kidney function tests, and screening
for viral and bacterial infections.

Although oral tofacitinib has a satisfactory safety and
efficacy profile, it has not been approved for psoriasis by
the Food and Drug Administration due to side effects and
the availability of other therapies. However, it was approved
in 2012 for rheumatoid arthritis and subsequently for psori-
atic arthritis, ulcerative colitis, juvenile idiopathic arthritis,
and ankylosing spondylitis. Deucravacitinib is the only JAKi
approved for moderate to severe plaque psoriasis; how-
ever, there are no comparative studies evaluating other JAKi
(e.g., tofacitinib, upadacitinib, abrocitinib, baricitinib) in
the treatment of NPPP.

This case documents a significant clinical response in
refractory NPPP, corroborating the therapeutic potential of
JAKi and reinforcing the need for controlled studies for this
specific phenotype.
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Eruptive sebaceous hyperplasia
induced by oral tacrolimus with
good therapeutic response to
systemic isotretinoin: a case
report™

Dear Editor,

Sebaceous hyperplasia (SH) is a benign and common condi-
tion characterized by an increase in the size of the
sebaceous glands that occurs as a result of aging, exposure
to ultraviolet radiation, genetic/familial predisposition, or
as part of syndromes such as Muir-Torre."? Clinically, it
presents as small, yellowish or normochromic papules with
a central umbilication, usually restricted to the face.’

Eruptive sebaceous hyperplasia (ESH) was originally
reported in patients receiving solid organ and hematopoietic
stem cell transplants using cyclosporine.® The multiplicity of
lesions and their occurrence in exposed areas can negatively
impact self-esteem, reflecting on interpersonal relation-
ships and the quality of life of these patients. In addition,
treatment is challenging due to the number of lesions and
the possibility of permanent dyschromias resulting from
ablative interventions. Systemic isotretinoin has proven
effective in the treatment and control of ESH."* This report
describes a patient with exuberant tacrolimus-induced ESH,
with good response to oral isotretinoin monotherapy and
control with continuous use of low doses.

A 53-year-old male patient, a kidney transplant recipi-
ent, complained of a "skin rash for three to four months."” On
examination, multiple normochromic asymptomatic papules
with central umbilication were present on the face, neck,
and anterosuperior thorax (Fig. 1), with abrupt onset
months before and progressive worsening. He underwent
kidney transplantation four years ago and is currently
maintained on tacrolimus monotherapy. He was also an
insulin-dependent diabetic. ESH was suspected, and mollus-
cum contagiosum was considered as a differential diagnosis
due to immunosuppression, along with eruptive syringoma.
An incisional biopsy was performed at two points (face and

* Study conducted at the Hospital Municipal Universitario de
Taubaté, Universidade de Taubaté, Taubaté, SP, Brazil.

https://doi.org/10.1016/j.abd.2026.501345

neck), with histopathological examination showing seba-
ceous hyperplasia (Fig. 2). Combining the clinical findings,
histopathology, and the patient’s medication history, a diag-
nosis of tacrolimus-induced ESH was concluded. This was
discussed with the transplant team, and treatment with
isotretinoin 20 mg/day was initiated for two months, with
significant improvement in the lesions (Fig. 3). Currently, the
patient maintains isotretinoin 10 mg, three times a week,
without complications or complaints and with maintenance
of the therapeutic response.

Currently, ESH seems to be an occurrence practically
restricted to adult men, consistent with the present findings,
and is strongly associated with immunosuppression induced
by medications (cyclosporine, prednisone, mycophenolate
mofetil, and tacrolimus) in multiple clinical contexts (kid-
ney disease, allogeneic transplantation, and other systemic
inflammatory disorders that require immunosuppression).®
Cyclosporine-induced ESH in patients receiving solid organ
transplants, such as kidney and heart; and hematopoietic
cells is well documented in the literature, showing its asso-
ciation with the development not only of ESH, but also of
multiple seborrheic lesions.” As for tacrolimus as a causative
agent of ESH, there are few reports, especially when con-
sidering its isolated use.’

Both cyclosporine and tacrolimus are calcineurin
inhibitors, with lipophilic properties that favor their accu-
mulation in the skin."*° This characteristic may contribute
to the aberrant proliferation of immature sebocytes, leading
to the emergence of ESH.? This effect is believed to result
from chronic inhibition of the local immune response and
indirect stimulation of sebaceous gland activity.®

The aesthetic impact of facial lesions, especially when
numerous as in ESH, can negatively affect patients’ self-
esteem and quality of life." Furthermore, treatment is
challenging due to the multiplicity of lesions, risk of scarring
and recurrence.” Ablative procedures, such as electrodis-
section, cryotherapy, CO, laser and photodynamic therapy,
although effective, present a risk of dyschromia and scarring
sequelae.”

Systemic isotretinoin, on the other hand, acts dif-
fusely and globally, with well-established sebostatic and
antiproliferative effects.? In the present case, monother-
apy with isotretinoin resulted in significant and rapid clinical
improvement, with good tolerance and sustained control
with a low dose (10 mg, three times/week).

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Fig. 1 Multiple normochromic papules with central umbilication on the face, neck, and anterosuperior thorax.

Fig. 3 After 2 months of oral isotretinoin (20 mg/day): complete regression of lesions on the trunk and cervical region, with
significant improvement in facial lesions.
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In conclusion, this report reinforces tacrolimus as a
causative agent of ESH, corroborating the scarce reports in
the literature, and highlights the efficacy and safety of oral
isotretinoin as a therapeutic option, whether in monother-
apy or not.
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Psoriasiform adult blaschkitis )
triggered by adalimumab: a
rare paradoxical reaction”

Dear Editor,

Blaschkitis is an acquired, self-limited inflammatory der-
matosis that follows Blaschko’s lines, typically affecting
adults and involving the trunk. Although its pathogene-
sis remains unclear, it has been associated with biologic
therapies. These paradoxical cutaneous reactions have
been reported with Tumor Necrosis Factor Alpha (TNFa)
inhibitors such as infliximab, etanercept, certolizumab and
adalimumab.’?

A74-year-old woman with seronegative spondyloarthri-
tis, on adalimumab for three months, developed a gradually
progressive, pruritic, erythematous desquamative eruption
following Blaschko’s lines on the right trunk (Fig. 1A),
with sharp midline demarcation (Fig. 1B). It appeared
three months after initiating adalimumab and resolved
completely, and without sequelae, following drug discon-

tinuation and substitution to secukinumab. No infectious or
other pharmacologic triggers were identified.

Histopathology revealed epidermis with psoriasiform
hyperplasia with focal thinning of the suprapapillary epi-
dermis, light spongiosis, and mild vacuolar alteration at
the interface, as well as acanthosis and focal paraker-
atosis. There were also aggregates of neutrophils within
the stratum corneum. The dermis showed an inflamma-
tory infiltrate composed of lymphocytes, histiocytes, and
a few plasma cells around the superficial dermal vascu-
lature, consistent with psoriasiform dermatitis (Fig. 2).
Immunohistochemistry was positive in the superficial der-
mal infiltrate for CD3, CD4 and CD7, whereas CD20 showed
negativity (Fig. 3).

TNFa is a cytokine that plays a pivotal role in the
inflammatory response. Its inhibitors have demonstrated
significant efficacy in the management of inflammatory
diseases such as rheumatoid arthritis, psoriasis, psoriatic
arthritis, spondyloarthritis and inflammatory bowel disease.
Paradoxically, however, these agents may induce or exacer-
bate psoriasis.® This phenomenon has been observed across
multiple underlying diseases and does not appear to be

Fig. 1

* Study conducted at the Universidade Catélica de Pelotas, Brazil
and Santa Casa de Misericordia of Porto Alegre, Brazil.

https://doi.org/10.1016/j.abd.2026.501361

Clinical features. (a) Psoriasiform eruption following Blashko’s lines on the trunk. (b) Midline demarcation on the back.
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Fig. 2 Light microscopy. (A)Psoriasiform hyperplasia with
acanthosis and focal parakeratosis, with aggregates of neu-
trophils within the stratum corneum (Hematoxylin & eosin,
x100). (B) Detail of the dermal infiltrate with lymphocytes and
histiocytes (Hematoxylin & eosin, x200).

disease-specific. Moreover, it has been associated with all
agents within the anti-TNF class.

A retrospective cohort study compared the risk of
psoriasis development among patients with Spondy-
loarthritis treated with anti-TNF agents versus those
receiving conventional therapy. The investigation uti-
lized data from the Korea National Health Insurance
Claims Database between January 2007 and December 2016.
Psoriatic diseases were identified in1.8% of patients fol-
lowing initiation of anti-TNF therapy, whereas only 1.1%
of patients treated with conventional therapies developed
psoriasis.*

These findings are further supported by data from
a recent meta-analysis.” A statistically higher risk for
psoriasis or psoriasiform lesions during anti-TNF therapy
was observed in female patients, younger age, smokers,
Crohn’s disease, and those who are using adalimumab or
certolizumab.

When managing anti-TNF-induced psoriasis or psoriasi-
form eruptions, clinicians must weigh whether to continue,
discontinue, or switch anti-TNF therapy to another drug
class. This decision should be individualized, taking into
account factors such as the underlying disease, the ther-
apeutic efficacy of the anti-TNF agent, the severity of the
cutaneous eruption, and the feasibility of alternative treat-
ment options.

According to the treatment algorithm proposed by Li and
Perez-Chada,® the severity of paradoxical psoriasis should
first be classified as mild or moderate-to-severe.

For mild cases, if the underlying disease is well con-
trolled, continuation of anti-TNF therapy is recommended,
combined with conventional psoriasis treatments (e.g.,
topical corticosteroids, phototherapy, methotrexate). Fur-
thermore, discontinuation of anti-TNF therapy may have
detrimental effects on the control of the underlying inflam-
matory disease.

When the underlying disease remains uncontrolled
despite anti-TNF therapy, switching to another anti-TNF
agent combined with conventional psoriasis management
may be considered.

In patients presenting with moderate-to-severe eruptions
and stable underlying disease, substitution of the anti-
TNF agent with a drug from another therapeutic class, in
combination or not with conventional psoriasis therapy, is
recommended.

If anti-TNF therapy fails to control the underlying condi-
tion and paradoxical psoriasis is moderate to severe,
switching to an alternative biologic class, along with stan-
dard psoriasis treatment, should be considered.

Additionally, similar cases of immunobiologicals-induced
psoriasis have been described in patients receiving anti-
PD-1 immunotherapy, very likely related to T-lymphocytic
infiltration of the skin, as evidenced by our immunohisto-
chemical findings, with positivity to CD3, CD4 and CD7, all
T-cell markers.°

Some authors have used the denomination Blaschko-
linear psoriasis to describe these cases,’” the term
Blaschkolinear Acquired Inflammatory Skin Eruption (BLAISE)
ha salso been used.?

The pathogenesis of these paradoxical lesions is not
fully understood, very likely, uncontrolled IFN production
is released after TNF inhibition, a process driven by the
innate immune system, leading to keratinocyte inflamma-
tion and proliferation,’ our immunohistochemical findings
support this, since T-cells are predominant in the dermal
infiltrate.

This case highlights psoriasiform blaschkitis as a rare
paradoxical dermatologic reaction to TNF-a inhibitors.
To date, only one case linked to adalimumab has been
reported, making this the second in the literature. Recogniz-
ing this self-limited condition,’ is essential for appropriate
management and to avoid unnecessary discontinuation of
effective biologic therapies.
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Successful treatment of
refractory primary follicular
mucinosis with Tofacitinib

Dear Editor,

Follicular Mucinosis (FM), a rare cutaneous mucinosis, is
characterized by erythematous infiltrated plaques with
follicular prominence. There is no consensus on the
treatment of FM. Current therapeutic options include
mild-to-moderate potency topical corticosteroids, topical
and oral antibiotics, retinoids, dapsone, sulfacetamide,
imiquimod, pentoxifylline, pimecrolimus, Psoralen Plus
Ultraviolet A (PUVA), and nitrogen mustard." Emerging
evidence suggests that tofacitinib may be effective for cuta-
neous mucinoses, with reported efficacy in both pretibial
myxedema and refractory papulonodular mucinosis.?* Here,
we report a patient with refractory FM who was successfully
treated with tofacitinib.

A 55-year-old female patient presented to the dermatol-
ogy clinic with a 4-month history of a left facial plaque. She
denied any topical application, drug intake, or photosensi-
tivity. Her systemic and family history was unremarkable.
Physical examination demonstrated a poorly demarcated,
edematous, erythematous plaque on the left cheek. (Fig. 1A)
No other cutaneous involvement was observed. According
to clinical and histopathological features, the patient was
diagnosed with Primary Follicular Mucinosis (PFM). Initial
treatment with hydroxychloroquine (200 mg twice daily) and
high-potency topical corticosteroids (clobetasol propionate
0.05% ointment) resulted in no clinical improvement after 8-
weeks of therapy. Monotherapy with tofacitinib 5mg twice
daily was started. After 3-months of treatment, significant
clinical improvement was observed, manifested by com-
plete resolution of skin lesions (Fig. 1B). No recurrence was
observed during the three-month follow-up period following
treatment discontinuation. Histopathological examination
revealed the accumulation of mucin in pilosebaceous fol-
licles and sebaceous glands, with perifollicular infiltrates
of lymphocytes and eosinophils observed (Fig. 2A). Alcian
blue staining confirmed mucin deposition within the fol-
licular epithelium (Fig. 2B). Immunohistochemical analysis
demonstrated that lymphocytes were positive for Leuko-
cyte Common Antigen (LCA), Ki-67 (20% positivity rate),

https://doi.org/10.1016/j.abd.2026.501351

CD8, CD20, CD7, CD79a, CD4, and CD3, with a balanced
CD4*/CD8" ratio. (Figs. 2C-D) The result of the T-cell Recep-
tor (TCR) gene rearrangement was negative.

Follicular mucinosis is characterized by the extensive
deposition of mucin at the external root sheath and seba-
ceous glands. FM can be categorized as Primary Follicular
Mucinosis (PFM) and Secondary Follicular Mucinosis (SFM).
The most common clinical symptom of PFM is a solitary
lesion in the head or neck region in young patients. As for
the histopathological findings, the presence of extensive
mucin deposition in cystic spaces, minimal perivascu-
lar and periadnexal polyclonal infiltration of non-atypical
lymphocytes, the absence of epidermotropism, and an
equivalent CD4*/CD8* cell rate pointed towards a diag-
nosis of PFM. Secondary Follicular Mucinosis (SFM) may
be associated with certain medications, benign conditions,
and malignancies (most commonly lymphomas). Lymphoma-
associated FM typically presents with multiple extracranial
lesions in elderly patients. Histopathological examination
reveals a dense band-like infiltrate with atypical lympho-
cytes, epidermotropism, a prominent CD4* immunophe-
notype, and monoclonal gene rearrangement of the
infiltrate.’

The pathogenesis of Follicular Mucinosis (FM) remains
incompletely understood. Current evidence suggests that
follicular keratinocytes may be the source of mucin depo-
sition, a process activated by T-cell-mediated immune
mechanisms and cytokines. T-lymphocytes secrete IL-4, IL-
2, and IL-26, inducing phosphorylation of Signal Transducer
and Activator of Transcription (STAT), thereby affecting
keratinocyte function.* Tofacitinib, as a pan-JAK1/JAK3
inhibitor, can interrupt pathological signaling by blocking
STAT phosphorylation.® Studies have also demonstrated a
significant correlation between the quantity of mucin within
hair follicles and the severity of perifollicular inflammatory
infiltration. Mediators released by T-lymphocytes, including
IFN-vy, IL-5, TGF-B, and IL-4, trigger and amplify inflam-
matory cascades.” The JAK-STAT pathway plays a vital role
in immune regulation, cell differentiation, apoptosis, and
proliferation.® By inhibiting JAK1/JAK3, tofacitinib effec-
tively reduces the production of proinflammatory cytokines
in T-lymphocytes. Tofacitinib, in our case, was selected pri-
marily due to its comparatively lower cost relative to other
highly selective JAK inhibitors. Furthermore, published lit-

0365-0596/© 2026 Published by Elsevier Espana, S.L.U. on behalf of Sociedade Brasileira de Dermatologia. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Figure 1

(A) A poorly demarcated edematous erythematous plaque was observed on the right cheek. (B) Complete clinical
resolution was achieved after 3-months of tofacitinib monotherapy.

Figure 2

(A) Massive mucin deposition in the follicular epithelium (Hematoxylin & eosin, x40). (B) Deposition of mucin confirmed

by Alcian blue staining (x200). Immunohistochemical analysis demonstrated that lymphocytes were positive for CD4 (C) and CD8

(D) with a balanced CD4*/CD8" ratio (x100).

erature has indicated its promising efficacy in the treatment
of mucinous dermatosis.?*

There are currently no established treatment guide-
lines for follicular mucinosis, and management remains
individualized. Available therapeutic options have demon-
strated limited efficacy in clinical practice. This pioneering
case demonstrates the first successful therapeutic appli-
cation of JAK inhibitors in follicular mucinosis. While
these findings are promising, the inherent limitations of
this single-case study underscore the need for validation
through large-scale randomized controlled trials. Addition-
ally, further mechanistic investigations are essential to

elucidate the precise therapeutic pathways of tofacitinib in
FM.

ORCID ID

Yu-Lian Li: 0009-0004-4608-6548

Research data availability

Does not apply.



Anais Brasileiros de Dermatologia 2026;101(3):501351

Financial support
None declared.
Authors’ contributions

Yu-Lian Li: Data curation; Methodology; Formal analysis;
Visualization; Validation; Writing-original draft.

Sheng Fang: Conceptualization; Methodology; Resources;
Supervision; Writing-review & editing.

Conflicts of interest
None declared.
Acknowledgment

The patient in this manuscript has given written informed
consent to publication of his case details.

References

1. Khalil J, Kurban M, Abbas O. Follicular mucinosis: a review. Int J
Dermatol. 2020;60:159-65.

2. Luo SY, Fang S. Refractory papulonodular mucinosis successfully
treated with tofacitinib. Clin Exp Dermatol. 2025;50:448-50.

3. Wang S, Chen X, Bai J, Sun Q, Fang H, Qiao J. Tofacitinib treat-
ment for pretibial myxedema. JAMA Dermatol. 2024;160:578-80.

4. Akdis M, Aab A, Altunbulakli C, Azkur K, Costa RA, Crameri R,
et al. Interleukins (from IL-1 to IL-38), interferons, transforming
growth factorf3, and TNF-a: receptors, functions, and roles in
diseases. J Allergy Clin Immunol. 2016;138:984-1010.

5. Xue C, Yao Q, Gu X, Shi Q, Yuan X, Chu Q, et al. Evolving cognition
of the JAK-STAT signaling pathway: autoimmune disorders and
cancer. Signal Transduct Target Ther. 2023;8:204.

Yu-Lian Li, Sheng Fang " *

Department of Dermatology, the First Affiliated Hospital,
Chongqing Medical University, Chongqing, China

*Corresponding author.
Editor Luciana P. Fernandes Abbade.
E-mail: fangshengderm@163.com (S. Fang).

Received 20 June 2025; accepted 13 September 2025
Available online 23 April 2026


http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0005
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0010
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0015
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0020
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
http://refhub.elsevier.com/S0365-0596(26)00064-4/sbref0025
https://orcid.org/0000-0003-1098-7542
mailto:fangshengderm@163.com

Anais Brasileiros de Dermatologia 2026;101(3):501354

® memxn ®

SOCIEDADE BRASILEIRA
DE DERMATOLOGIA

www.anaisdedermatologia.org.br

% Anais Brasileiros de
Dermatologia

LETTER - THERAPY

-

Check
updates

Therapeutic synergy in
long-standing plasma cell
gingivitis: integrating
photobiomodulation and
immunomodulatory
management”™

Dear Editor,

Plasma Cell Gingivitis (PCG) is a rare chronic inflamma-
tory gingival disorder characterized by a dense subepithelial
infiltrate of mature plasma cells and marked erythema,
unrelated to biofilm accumulation. Its multifactorial etiol-
ogy includes hypersensitivity reactions, systemic conditions,
and immune dysregulation.’ Recent evidence suggests that
it may mimic or overlap with Autoimmune Mucocutaneous
Disorders (AMDs) (including oral lichen planus and mucous
membrane pemphigoid), which can manifest as desquama-
tive gingivitis with plasma-cell-rich infiltrates, highlighting
the need for histopathologic analysis before confirming
PCG.?

A 39-year-old woman with a five-year history of persistent
gingival inflammation (Fig. 1) unresponsive to conventional
periodontal therapy, was referred to the Oral Pathol-
ogy service for further assessment. Her medical history
included untreated hypercholesterolemia and hypothy-
roidism, dysautonomia, keloid formation, and a family
history of rheumatoid arthritis. At initial examination, the
gingival tissues were free of plaque and calculus, excluding
plaque-induced periodontal disease. The working diagnosis
initially considered AMDs; however, the bright scarlet ery-
thema with a velvety surface, in the absence of Wickham
striae or vesiculobullous lesions, strongly suggested PCG.
Extensive blood testing excluded autoimmune diseases. The
patient’s untreated conditions were recognized as poten-
tial contributors to immune dysregulation. To address this,
management with rosuvastatin (10 mg/day) and levothyrox-
ine (25 ng/day) was initiated, aiming to restore metabolic
balance and reduce systemic inflammation.

* Study conducted at the Clinica Universidad de los Andes, Las
Condes, Santiago, Chile.

https://doi.org/10.1016/j.abd.2026.501354

An incisional punch biopsy was performed. Histopatho-
logic examination revealed stratified squamous epithelium
with focal erosion and spongiosis, accompanied by a
dense subepithelial infiltrate of mature plasma cells within
the lamina propria. Immunohistochemical staining demon-
strated a polyclonal pattern, with positive reactivity for both
kappa and lambda light chains, thereby excluding plasma
cell neoplasia and autoimmune diseases, and confirming the
diagnosis of PCG (Fig. 2).3

Further dermatological evaluation ruled out mucocu-
taneous or gastrointestinal involvement. Patch testing
revealed hypersensitivity to cinnamon, honey, wheat flour,
nickel, methylisothiazolinone, and thimerosal. Allergen
elimination was implemented as the primary therapeu-
tic measure,” and topical tacrolimus 0.1% mouthwash
was prescribed twice daily for one month as an initial
immunomodulatory approach, given its efficacy in plasma
cell-mediated mucosal inflammation.* Additionally, nutri-
tional support with vitamin C, vitamin E, and omega-3 fatty
acids was prescribed to promote mucosal healing.’

However, prolonged tacrolimus use was limited by its
high cost, risk of gingival atrophy, and herpes labialis
reactivation in the third week (Fig. 1B).® To reduce drug
exposure while maintaining inflammation control, Photo-
biomodulation Therapy (PBMT) was added three times
weekly for 8-weeks using a portable dual-wavelength diode
laser (LASER DUO, MM Optics Ltda., Sao Carlos, Brazil)
(LASER DUO, MM Optics, Sao Carlos, Brazil; 660 nm InGaAlP,
continuous mode). Each site received 4J at 100 mW for 40's
(133J/cm?). All irradiation parameters are detailed in Sup-
plementary Tables S1-3.7

PBMT exerts its effects through multiple biological
mechanisms. Photon absorption by cytochrome c oxidase
enhances mitochondrial ATP synthesis, restoring cellular
energy metabolism and promoting tissue repair. It tran-
siently increases Reactive Oxygen Species (ROS), triggering
adaptive antioxidant responses and redox-sensitive signal-
ing. PBMT downregulates proinflammatory mediators such
as IL-1B, IL-6, TNF-«, and PGE, while upregulating IL-10 and
TGF-B. It also suppresses NF-kB activation, down-regulating
the transcription of pro-inflammatory genes. Additional
effects include vasodilation, angiogenesis, improved lym-
phatic drainage, and analgesia through modulation of
nerve conduction and endorphin release. The prolifera-
tive effects on fibroblasts and keratinocytes accelerate

0365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
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Fig. 1

Clinical presentation and early treatment phase of PGC.

(A) Baseline presentation showing chronic inflammation of marginal and attached gingiva with pronounced erythema, edema, loss
of knife-edge contour, and superficial erosion. (B) Bilateral herpes labialis in crusting stage, three weeks after initiation of topical
tacrolimus 0.1% mouthwash. Gingival erythema remains unchanged at this stage; PBMT was subsequently introduced as adjunctive

therapy.

Fig. 2

Histopathological and immunohistochemical findings.
(A) Stratified squamous epithelium with surface erosion and spongiosis (Hematoxilyn & eosin, 100x). (B) Dense subepithelial plasma-
cellinfiltrate with eccentric nuclei and basophilic cytoplasm (Hematoxilyn & eosin, 400x). (C) Positive cytoplasmic staining for kappa
light chains in plasma cells (immunostaining, digital magnification equivalent to 400x). (D) Positive cytoplasmic staining for lambda
light chains confirming polyclonality (immunostaining, digital magnification equivalent to 400x).

epithelial healing, which is particularly beneficial in erosive
lesions.”>®°

PBMT produced a marked reduction in erythema, bleed-
ing, and pain after the third session, with progressive
normalization of gingival contour (Fig. 3). Its combina-
tion with short-term topical immunosuppression created
a favorable environment for tissue repair, while allergen
elimination addressed the underlying trigger. Correction
of systemic comorbidities likely improved immune home-
ostasis. Notably, hypothyroidism reduces LDL receptor

expression and promotes lipid oxidation, sustaining the
proinflammatory state underlying PCG chronicity.' Finally,
a strict oral hygiene protocol was maintained, emphasiz-
ing professional plaque control and patient education, both
essential for long-term stability. During the three-month
follow-up, the patient exhibited complete clinical remission
(Fig. 3). Regular follow-up by dermatology, endocrinology,
and immunology services was maintained to prevent recur-
rence and to monitor systemic conditions.
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Fig. 3

Clinical evolution: baseline and three-month post-treatment comparison.

(A) Baseline clinical presentation (as shown in Fig. 1A). (B) Three-month follow-up showing resolution of erythema and edema,
re-establishment of knife-edge contour, and residual recession due to previous gingival attachment loss.

This case illustrates that effective PCG management
requires a multimodal approach. The integration of PMBT as
an adjuvant therapy offers a non-invasive and well-tolerated
option for managing the chronic inflammatory environment
in PCG, minimizing prolonged tacrolimus or corticosteroid
exposure and associated risks.?
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Topical tapinarof (benvitimod)
for papulopustular rosacea: two
cases”

Dear Editor,

Rosacea is a chronic inflammatory disorder that primarily
affects the central face or eyes, characterized by flush-
ing, persistent erythema, telangiectasia, papules, pustules,
edema, and phymatous changes, with ocular involvement
manifesting as blepharitis, conjunctival hyperemia, and dry
eye symptoms. Current first-line topicals (metronidazole,
azelaic acid, and ivermectin) offer variable efficacy and
tolerability, while systemic agents may cause dysbiosis,
dizziness, photosensitivity, and teratogenicity in selected
populations.”? Tapinarof (also known as benvitimod) is a
nonsteroidal small-molecule agonist of the Aryl hydrocarbon
Receptor (AhR) with anti-inflammatory, barrier-restoring,
and sebo-suppressive effects.® It is approved for plaque
psoriasis and has shown benefit in atopic dermatitis.” To
our knowledge, tapinarof has not been reported for the
treatment of rosacea. We presented two patients with
Papulopustular Rosacea (PPR) treated with topical 1% tap-
inarof cream. Disease severity was assessed by Investigator
Global Assessment (IGA; 0-4) by the treating dermatologist
and patient-reported Dermatology Life Quality Index (DLQI;
0-30).

Case 1

A 66-year-old man presented with a 2-month history of
persistent nasal erythema accompanied by several inflam-
matory papules and mild discomfort. Previous therapy with
0.75% metronidazole gel had yielded minimal improvement.
Physical examination revealed centrofacial erythema with
discrete erythematous papules and seborrhoea. Topical 1%
tapinarof cream was applied once nightly. By week 4, ery-
thema and papules were almost cleared (IGA 2 to 1), the
DLQI improved from 5 to 0, and seborrhoea was reduced
(Fig. 1A-B). Then the tapinarof was discontinued. No local

* Study conducted at the Renji Hospital, Shanghai Jiao Tong Uni-
versity, Shanghai, PR, China.

https://doi.org/10.1016/j.abd.2026.501344

or systemic adverse events occurred. Without maintenance
therapy, the therapeutic response was maintained at the
6-month mark.

Case 2

A 48-year-old woman reported a 5-year history of cen-
trofacial persistent erythema, papules, and papulopustules
accompanied by excessive facial sebum. She declined
systemic therapy. Serological screening for autoimmune
connective-tissue disease (antinuclear, anti-extractable
nuclear antigen, anti-dsDNA, and anti-mitochondrial anti-
bodies) was negative. Baseline IGA was 3, and DLQI was 14.
Treatment with 1% tapinarof cream, applied nightly for 4-
weeks and then every other night for a further 4-weeks, was
initiated. The lesion count and erythema were substantially
reduced (IGA 3 to 1), and sebum production diminished;
DLQ! improved to 3 (Fig. 2A-B). The patient received no
maintenance therapy. No adverse effects were observed.
The therapeutic response persisted throughout 4-months
of follow-up. The patient reported a mild relapse at 4-
months post-discontinuation, characterized by faint central
facial erythema and fewer than five scattered papulopus-
tular lesions; these lesions improved following self-initiated
tapinarof.

Rosacea has different manifestations. PPR is characte-
rized by a centrofacial eruption of multiple papules and/or
papulopustules with persistent centrofacial erythema."?
These two cases demonstrated that 1% tapinarof cream,
applied once nightly, rapidly attenuated papulopustular
lesions and reduced seborrhoea, with sustained remission
over 3-months. The improvement in DLQI underscored mean-
ingful patient-reported benefit. No cutaneous irritation,
contact sensitization, or systemic toxicity was observed,
supporting favorable tolerability.

The observed efficacy aligns with mechanistic insights.
Demodex infestation rates are significantly higher in the
rosacea group than in healthy controls.”? Demodex mites
may activate Toll-Like Receptor-2 (TLR2). TLR2-dominated
innate immunity contributes to the development of rosacea.
When TLR2 is activated, keratinocytes produce proin-
flammatory cytokines and chemokines. Skin samples from
patients with rosacea exhibit increased expression of proin-
flammatory cytokines such as IL-8, IL-13, and TNF-«. IL-8
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Fig. 1
once-daily 1% tapinarof cream.

Clinical images of Patient 1 with papulopustular rosacea. (A) Nasal erythematous papules at baseline. (B) After 4-weeks of

Fig. 2 Clinical images of Patient 2 with papulopustular rosacea. (A) Centrofacial persistent erythema with papules and pustules

at baseline. (B) After 8-weeks of treatment.

leads to the chemotaxis of neutrophils in the skin. IL-13
and TNF-a promote further inflammatory reactions. TLR2
helps to increase the expression of KLK5, which is essential
for activation of LL37.°> Adaptive immune system activation,
shown by the presence of T-Helper 1 (TH1) and T-Helper 17
(TH17) cells with their corresponding immune mediators in
skin lesions of rosacea, results in increased inflammation and
further immune activation. An upregulation of IFN-y and IL-
17A in rosacea-affected skin was also identified. IL-17 has
been shown to induce angiogenesis through VEGF and affect
the expression of LL-37 in human keratinocytes.”? AhR
activation by tapinarof suppresses TLR2-mediated innate
responses, curtails Th17 cytokine production, and down-
regulates sebaceous lipogenesis, thereby mitigating both
inflammatory lesions and the lipid-rich milieu that favors
Demodex proliferation.®>7 However, the precise mech-
anisms underlying tapinarof’s effect in rosacea require
further investigation.

Our study suggests that topical tapinarof might be a
potentially effective alternative for PPR. The small sam-
ple size and short follow-up period are limitations of this
study. Controlled studies are warranted to confirm these
preliminary findings and to establish optimal dosing fre-
quency.
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Voriconazole-induced m
lentiginosis in a child: a
phototoxicity warning sign

Dear Editor,

Voriconazole, a triazole antifungal, is widely used in chil-
dren with invasive fungal infections, especially in the
context of hematologic malignancies and transplantation.
Despite its efficacy, long-term therapy has been increas-
ingly associated with phototoxic reactions, lentiginosis,
and accelerated Non-melanoma Skin Cancer (NMSC) and
melanoma.’* Because the skin is one of the main target
organs for the adverse effects of this drug, we present a case
that illustrates one of these manifestations and illustrates
the importance of early recognition.

A 7-year-old boy with acute lymphoblastic leukemia,
atopic dermatitis, and autism spectrum disorder was started
on oral voriconazole in August 2023 for an angioinvasive fun-
gal infection. After several months of therapy, he developed
multiple, asymptomatic, well-demarcated hyperpigmented

macules (2-5mm) symmetrically distributed on the cheeks,
nasal dorsum, and frontal region (Figs. 1A-B). No mucosal,
palmar, or plantar involvement was present. There was
no family history of lentiginosis or syndromic associations.
A diagnosis of chronic voriconazole-induced phototoxic-
ity was made. Because antifungal substitution was not
feasible, strict photoprotection (SPF 50+, hat, protective
clothing) was recommended. At the 6-month follow-up, the
lesions persisted without progression or development of new
lesions.

Voriconazole-induced phototoxicity occurs in 17%-36% of
children, particularly with cumulative exposure or long-term
use."? Manifestations range from erythema and lentiginosis
to premalignant lesions and aggressive Squamous Cell Car-
cinoma (SCC).® The persistence of lentiginous macules, as
in this case, is a marker of chronic UV-induced damage and
may represent a potential precursor to malignant transfor-
mation. It’s also important to make an adequate differential
diagnosis of lentigines localized on the head, neck, and
acral to exclude conditions such as Peutz-Jeghers syndrome,
Laugier-Hunziker syndrome, Cowden syndrome, centrofacial
lentigines, and inherited patterned lentigines (Table 1).%4°

Figure 1
cheeks, nasal dorsum, and frontal region.

https://doi.org/10.1016/j.abd.2026.501355

(A and B) 7-year-old boy with multiple well-demarcated hyperpigmented macules symmetrically distributed on the
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Table 1
lentiginosis.

Differential diagnosis of localized multiple

Head and neck involvement Other localizations

Genital involvement:
Bannayan-Riley-Ruvalcaba
syndrome

Peutz-Jeghers syndrome
Laugier-Hunziker syndrome

Photodistribution:
Xeroderma pigmentosum

Cowden disease

Centrofacial lentiginosis Segmental: Partial
unilateral lentiginosis
Inherited patterned

lentiginosis

Pathogenesis remains incompletely understood. Pro-
posed mechanisms include the UVA-absorbing properties of
voriconazole’s N-oxide metabolite, generating reactive oxy-
gen species that induce oxidative DNA injury.® Additionally,
a retinoid-like effect mediated by disrupted retinoic acid
metabolism has been hypothesized to contribute to both
phototoxicity and keratinocyte changes.®

Children represent a particularly vulnerable population
due to their prolonged life expectancy, frequent expo-
sure to immunosuppressive regimens, and the need for
extended antifungal prophylaxis. Several reports have docu-
mented the rapid development of SCC in pediatric transplant
recipients under chronic voriconazole therapy.®’ Recent
pharmacovigilance analyses by regulatory agencies reaf-
firmed the importance of phototoxicity surveillance in
children treated with voriconazole.?

Management includes early dermatologic evaluation,
patient and caregiver counseling on rigorous photoprotec-
tion, and long-term cutaneous follow-up. Substitution with
alternative antifungals such as posaconazole or isavucona-
zole may be considered in cases of recurrent or severe
toxicity, although clinical circumstances may limit this
option.

Voriconazole can induce chronic phototoxicity and lentig-
inosis in children receiving prolonged therapy. It is important
for the dermatologist to be familiar with the adverse effect
profile of this drug in order to make an adequate differen-
tial diagnosis and establish appropriate management, which
should include photoprotection and follow-up to identify
potential skin neoplasms early.
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Comment on ‘‘The Brazilian
Portuguese version of the
psoriasis epidemiology
screening tool (PEST-bp) is
reliable and accurate: a
cross-sectional study from
southern Brazil’’*

Dear Editor,

We read with great interest the study by Thomé et al.,
which evaluates the diagnostic performance of the Psoria-
sis Epidemiology Screening Tool Brazilian Portuguese version
(PEST-BP) for psoriatic arthritis detection in a Southern
Brazilian population." The integration of rheumatologic
evaluation using the Classification Criteria for Psoriatic
Arthritis (CASPAR) as the diagnostic gold standard, combined
with multivariate logistic regression, constitutes a robust
analytic framework. The study’s ability to validate a PEST-
BP score threshold of >3 with high sensitivity and specificity
has practical implications for dermatologic triage.

However, the reliance on a static cutoff score without
stratified performance evaluation across different patient
subgroups may limit interpretability in heterogeneous clin-
ical settings.”? For example, patients with isolated nail
disease or early-onset plaque psoriasis may not present
with the systemic features that drive higher PEST-BP scores,
potentially delaying referral.® Incorporating differential
positive predictive values for subsets such as nail psoria-
sis or dactylitis-dominant cases could enhance the tool’s
discriminatory capacity in routine care.

Another important concern is the absence of calibra-
tion assessment between PEST-BP responses and actual joint
involvement patterns. Although the authors report dactylitis
and nail psoriasis as significantly more prevalent in patients
with psoriatic arthritis, it is unclear whether these variables
were independently associated with elevated PEST-BP scores
or acted as confounders in the logistic model. Without such

* Study conducted at the Dr. D. Y. Patil Medical College Hospital
and Research Centre, Dr. D. Y. Patil Vidyapeeth (Deemed-to-be-
University), Pimpri, Pune, Maharashtra, India.

https://doi.org/10.1016/j.abd.2026.501369

calibration analysis, the strength of PEST-BP as a proxy for
early joint inflammation remains partially inferential.

Finally, while the authors rightly emphasize the asso-
ciation between higher Psoriasis Area and Severity Index
(PASI) scores and psoriatic arthritis, the inclusion of PASI >10
as an independent predictor raises a potential conflation
between skin severity and joint risk.* Future investigations
may benefit from dissecting whether PASI exerts an addi-
tive or synergistic effect alongside PEST-BP in composite
screening models, especially in populations with low base-
line disease activity.

We commend the authors for advancing localized valida-
tion of a time-efficient screening tool and for integrating
dermatologic and rheumatologic expertise within the same
clinical setting. Expanding this work through multicen-
ter cohorts and longitudinal validation could meaningfully
inform early intervention strategies and reduce diagnostic
delays in psoriatic arthritis.
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Comment on ‘‘The Brazilian
Portuguese version of the
psoriasis epidemiology
screening tool (PEST-bp) is
reliable and accurate: a
cross-sectional study from
southern Brazil’’ — Reply™

Dear Editor,

We read with great interest the comments on our article'
and appreciate the opportunity to further discuss and clarify
our findings, which we believe helps to advance knowledge
in this field.

First, regarding the use of a single static cutoff without
stratified performance across specific patient subgroups, our
primary objective was to assess the diagnostic accuracy of
the PEST-BP in a new Southern Brazilian cohort using the
same cutoff (>3) proposed in the original English version
and in the first Brazilian validation. Ibrahim et al. identified
>3 as the optimal cutoff with high sensitivity and specificity,
and Mazzotti et al. confirmed the same threshold in Brazil-
ian patients.”® In our sample, a score >3 yielded an AUC
of 0.845 (p<0.001), with 81% sensitivity, 79.7% specificity,
and 80% overall accuracy, thus supporting the robustness
of this cutoff in a distinct setting. As acknowledged in
our discussion, the single-center design and relatively small
sample size limit the power for reliable subgroup analyses
(e.g., isolated nail psoriasis or early-onset disease), and we
agree that future larger, multicenter studies should address
stratified performance. Nonetheless, the PEST-BP already
incorporates relevant PsA features, such as dactylitis and
nail disease, and is intended as a simple, pragmatic screen-
ing tool for dermatology practice, in keeping with current
recommendations favoring feasible questionnaires for PsA
detection in routine care.*?

Second, concerning calibration between PEST-BP
responses and actual joint involvement patterns, and

* Study conducted at the Dermatology Clinic, Hospital Univer-
sitario de Santa Maria, Universidade Federal de Santa Maria, Santa
Maria, RS, Brazil.

https://doi.org/10.1016/j.abd.2026.501370

whether dactylitis and nail psoriasis may have acted as
confounders: in our study, patients with PsA had higher
frequencies of dactylitis (38.1% vs. 11.4%; p=0.004), nail
psoriasis (66.7% vs. 35.4%; p=0.01), and PASI> 10 (42.9%
vs. 19%; p=0.023). However, in the multivariate logistic
regression, only PEST-BP >3 and PASI> 10 remained inde-
pendently associated with PsA (OR=32.43; p<0.001 and
OR=9.26; p=0.007, respectively), whereas nail psoriasis
and dactylitis did not retain independent statistical signifi-
cance. This supports that the predictive value of PEST-BP is
not merely a reflection of these isolated manifestations, but
of a broader composite of PsA-related symptoms and signs.
PsA diagnosis was established using the CASPAR criteria,
and PEST-BP performance was evaluated via ROC analysis
against this established standard, which is an accepted
approach for validating screening tools.>® We agree that
more granular calibration analyses linking specific PEST-BP
response patterns to particular joint phenotypes would
be valuable and should be pursued in larger, dedicated
cohorts.

Third, regarding the inclusion of PASI > 10 as an indepen-
dent predictor and the possibility of conflating skin severity
with joint risk, our results are consistent with evidence
showing that higher psoriasis severity is associated with
increased PsA risk. Eder et al. reported that severe psoriasis
was a predictor of incident PsA in a prospective cohort, and
Gelfand et al. observed higher PsA prevalence in patients
with more extensive skin involvement.”¢ In our multivariate
model, PEST-BP > 3 and PASI > 10 were both independently
associated with PsA, suggesting that they capture distinct
but complementary dimensions of risk — symptom-based
screening versus cutaneous inflammatory burden - rather
than representing a simple overlap. We therefore view
PASI > 10 not as conflating the construct of the PEST-BP, but
as an additive clinical parameter that may help prioritize
rheumatologic referral, particularly among patients with
moderate-to-severe disease. Future research may formally
evaluate whether combined or stepwise strategies (e.g.,
PEST-BP plus PASI thresholds) can further optimize screening
performance.

In conclusion, our study confirms that the PEST-BP with
a cutoff >3 is a reliable and accurate screening tool for
PsA in Brazilian dermatology settings, reinforcing its role
in prompting timely rheumatologic evaluation rather than
replacing specialist assessment. We are grateful for the con-
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CORRESPONDENCE

structive comments, which underline important directions
for future research on subgroup performance and composite
screening models.

Editor
Hiram Larangeira de Almeida Jr.
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