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Abstract

Pemphigus is a severe autoimmune blistering disorder that
significantly affects patients’ quality of life. While corticosteroids
and immunosuppressive agents are commonly used, they have
substantial side effects, highlighting the need for safer alterna-
tives. Apremilast, an oral phosphodiesterase 4 (PDE4) inhibitor,
has shown efficacy in treating other autoimmune diseases and may
offer promise for pemphigus. This systematic review evaluated
the clinical outcomes, safety, and potential role of apremilast in
the treatment of pemphigus by synthesizing available case reports
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and series. A literature search was conducted across multiple data-
bases (PubMed, EMBASE, Cochrane, Web of Science,
ScienceDirect, and Google Scholar) for case reports and series
involving apremilast in pemphigus. Inclusion criteria were a con-
firmed pemphigus diagnosis and apremilast treatment. Five stud-
ies (four case reports and one case series) involving 7 patients
were included. Apremilast led to significant clinical improvement
in 4 patients, with reductions in disease activity, lesion severity,
and symptom scores (Pemphigus Disease Area Index [PDAI],
Autoimmune Bullous Skin Disorder Intensity Score [ABSIS],
Visual Analog Scale [VAS], and Numerical Rating Score [NRS]).
Increases in regulatory T cells and decreases in anti-desmoglein
antibodies were observed. No serious adverse events were report-
ed, although one study noted treatment failure, possibly due to
short follow-up or concurrent infections. Apremilast appears to be
a promising treatment for therapy-resistant or corticosteroid-intol-
erant pemphigus patients. Although the evidence is limited, it sup-
ports apremilast’s efficacy and favorable safety profile. Further
research with larger sample sizes and randomized controlled trials
is necessary to confirm these findings.

Introduction

Pemphigus is a severe, chronic autoimmune blistering disor-
der that significantly impacts patients’ quality of life.!?
Characterized by painful blisters and erosions on the skin and
mucous membranes, it results from autoantibodies against
desmogleins, critical for cell-cell adhesion in the epidermis.? The
disease includes four main clinical types: pemphigus vulgaris
(PV), pemphigus foliaceus (PF), paraneoplastic pemphigus, and
IgA pemphigus (IGAP).3 Both PV and PF can cause substantial
morbidity, with PV being more severe, often involving both skin
and mucous membranes.** Pemphigus has high mortality, prima-
rily due to complications like infections, comorbidities, or treat-
ment side effects, highlighting the need for effective treatments to
reduce mortality and improve quality of life.®’

Managing pemphigus remains challenging due to the severe
side effects of conventional therapies.® The primary treatment for
moderate-to-severe cases includes high-dose corticosteroids, often
combined with immunosuppressives like azathioprine, mycophe-
nolate mofetil, and rituximab.’ While these treatments control dis-
ease activity, they are linked to significant adverse effects, such as
osteoporosis, hyperglycemia, and increased infection risk.!” Some
patients poorly tolerate these agents, and certain individuals are
contraindicated due to comorbidities.!! Rituximab has become an
important therapy for those resistant to other treatments, but it car-
ries risks like infusion reactions and infection.'>!3

Given these limitations, there is a need for alternative treat-
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ments, especially for therapy-resistant patients or those with con-
traindications to standard therapies. Apremilast, an oral phospho-
diesterase 4 (PDE4) inhibitor, modulates inflammatory pathways
and has shown efficacy in diseases like psoriasis and psoriatic
arthritis.'* Its potential for pemphigus treatment has been explored
in case reports.'"!418 Apremilast is promising due to its relatively
favorable safety profile, with fewer concerns about infections and
systemic side effects compared to traditional therapies.!”
However, evidence on its efficacy and safety in pemphigus is lim-
ited, mainly from case reports rather than large-scale randomized
controlled trials (RCTs).!"15-18 To date, no RCTs have been con-
ducted on apremilast for pemphigus. A comparison of apremilast
and rituximab in pemphigus management was mentioned in Table
1.13:20-22 This systematic review aims to synthesize available case
reports on apremilast in pemphigus treatment, evaluating clinical
outcomes, safety, and its potential as an alternative or adjunctive
therapy. Given the lack of RCTs and the need for safer treatments,
this review will provide valuable insights into apremilast’s role in
pemphigus management and highlight the need for further
research to confirm its place in treatment.

Materials and Methods

This systematic review was conducted following PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines.?

Search strategy

A literature search was performed on September 2024 using
multiple databases (PubMed, EMBASE, Cochrane, Web of
Science, ScienceDirect, and Google Scholar) with key words such
as “apremilast”, “phosphodiesterase 4 inhibitor”, “PDE-4
inhibitor”, “small-molecule” AND “pemphigus”, “blistering dis-
orders,” “auto-immune bullous disease”, AND “regulatory T

cells”, “T follicular regulatory (Tfr) cell”.

Inclusion and exclusion criteria
We included case reports or case series examining patients
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diagnosed with pemphigus confirmed by clinical, histopathologi-
cal, and immunofluorescence criteria who received apremilast.
Studies involving animals or in vitro studies were excluded.

Screening and data extraction

After the literature search, the web application Rayyan was
used to screen the titles and abstracts of the retrieved articles.?
Two independent review authors screened the studies, resolving
discrepancies through discussion or involving a third reviewer.
Relevant studies were reviewed at the full-text stage, and reasons
for excluding studies were documented (Figure 1). Data extraction
was performed independently by two authors, with disagreements
resolved through discussion or a third reviewer. Extracted data
included study design, patient demographics (age, gender, comor-
bidities, disease severity), treatment details (previous treatments,
dosage, frequency, follow-up), and reported outcomes, such as
adverse effects, clinical responses evaluated by the Pemphigus
Disease Area Index (PDAI), Numerical Rating Scale (NRS),
Visual Analog Scale (VAS) or Autoimmune Bullous Skin Disorder
Intensity Score (ABSIS), anti-desmoglein levels, corticosteroid
tapering, and flow cytometry analysis of T cells. A summary table
was created to compile this information (Supplementary Table 1).

The risk of bias and methodological quality were assessed
using the tool proposed by Murad et al.*

Results

The initial search retrieved 269 records after duplicates were
removed. Five studies were eligible for full-text screening, all of
which met the inclusion criteria (Figure 1).

Study characteristics

A total of five studies were included: four case reports and one
case series, comprising 7 patients. Studies were published
between 2020 and 2024 and were all written in English
(Supplementary Table 1).""'>'® The four case reports included
female patients,'’:'>17-18 while the case series included 2 female and
1 male participant.'® The studies were conducted in China,!6!7
France,'® and Germany.'* Due to their design, the studies were

Table 1. Comparison of apremilast and rituximab in pemphigus management.

Feature Apremilast

Mechanism of action ~ PDE4 inhibitor; modulates inflammatory pathways

Rituximab

Anti-CD20 monoclonal antibody; depletes B cells

Indication Psoriasis, psoriatic arthritis, adults with oral ulcers FDA-approved for moderate-to-severe pemphigus vulgaris
associated with Behcet’s disease, investigational for pemphigus Used also for treating NHL, CLL, autoimmune and
inflammatory diseases, pediatric hematologic malignancies
Efficacy Limited case reports, data; inconsistent findings, but most High efficacy with long-term remission in pemphigus

studies showed the efficacy of apremilast in alleviating

the symptoms of pemphigus and some patients saw significant

clinical improvement

Onset of action Variable (weeks to months)

Typically within 4-12 weeks

Adverse events No serious or unexpected adverse events

Use in steroid-sparing  Potential steroid-sparing effect observed in case reports

Infusion reactions, increased infection risk, prolonged B-cell
depletion, reactivation of latent infections

Proven steroid-sparing therapy

Contraindications Severe infections, active tuberculosis Severe infections, hepatitis B history, immunocompromised
patients, pregnancy

Cost Moderate High

Administration Oral Intravenous infusion

PDE4, phosphodiesterase-4; FDA, Food and Drug Administration; NHL, non-Hodgkin’s lymphoma; CLL, chronic lymphocytic leukemia.

[Dermatology Reports 2025; 17:10245]

OPEN aACCESS



vpress

classified with low evidence levels: case reports as level V and
case series as level TV.2¢ All studies presented methodological
issues.?® Four case reports had a high risk of bias due to selective
patient inclusion.'"!>1718 One study by Zhang er al. (2024a) did
not properly ascertain outcomes, lacking standardized treatment
response evaluation methods and having a short follow-up
period.'® Low bias was observed in other methodological areas, as
detailed in Table 2.

Efficacy outcomes

All studies assessed the efficacy of apremilast for alleviating
pemphigus symptoms using measures like PDAI, ABSIS, NRS,
and VAS (Supplementary Table 2). Significant clinical improve-
ment occurred in four of the seven cases (57%). Zhang et al.
(2024b) reported a mild PF case that improved and stabilized after
one month of apremilast (60 mg), without the need for corticos-
teroids or other immunosuppressives. No relapse occurred during
the nine-month follow-up.!! In Zhou ef al., a patient with moder-
ate-to-severe refractory IGAP showed complete resolution of
eruptions and pruritus after 12 weeks of apremilast (60 mg), with
no recurrence during a six-month follow-up.!” Meier et al. docu-
mented a severe refractory PV case where apremilast (60 mg)
improved the ABSIS score from 38 to 0, and allowed prednisone
tapering from 20 mg to 5 mg without symptom worsening.'s
Delvaux et al. showed that apremilast (60 mg) reduced pain and
lesions in a PV patient with severe mucosal involvement, with
relapse after discontinuation and improvement upon reintroduc-
tion.'® Zhang et al. (2024a) reported no response to apremilast (60
mg) in 3 patients with moderate-to-severe PV or PF and comorbid
infections (sepsis, cellulitis, syphilis), who failed to improve after
two months of treatment.'®

Three studies analyzed anti-Dsgl and anti-Dsg3 antibodies
and T cell subsets (Supplementary Table 2). In Zhang et al.
(2024b), anti-Dsgl antibodies decreased from 28.18 to 1.48 kU/L
after three months of apremilast treatment, with an increase in
Treg and iTreg cells.!! Meier ef al. reported a decrease in anti-
Dsgl antibodies from 200 to 139 kU/L and anti-Dsg3 antibodies
from 117 to 8 U/mL, along with increased Treg and Tfr cells.'
Delvaux et al. showed a reduction in anti-Dsg3 antibodies from
129 to 14 U/mL."

Zhang et al. (2024a), Zhang et al. (2024b), and Zhou et al.
reported no adverse events associated with apremilast.!!-1617
Delvaux ef al. and Meier et al. did not specify whether adverse
events occurred.!>!®

Discussion

This systematic review assessed the clinical outcomes, safety,
and potential role of apremilast in treating pemphigus, synthesiz-
ing findings from four case reports and one case series.!!!5!® The
results suggest that apremilast shows promise as an alternative or
adjunctive treatment, particularly for therapy-resistant patients or
those with contraindications to standard immunosuppressives.
While the evidence is limited, notable improvements in clinical
symptoms and biomarkers were observed in several cases, with a
relatively favorable safety profile.

The studies in this review showed varying degrees of efficacy
with apremilast treatment. Four of seven patients experienced sig-
nificant improvement, including reductions in lesion severity,
pain, pruritus, and better scores on the PDAIL, ABSIS, NRS and
VAS.LIS1718 These results align with apremilast’s known mecha-
nism as a PDE4 inhibitor that modulates inflammatory pathways,
benefiting other autoimmune conditions like psoriasis and psoriat-
ic arthritis.?”?® For example, in a mild PF case with contraindica-
tion to corticosteroids or immunosuppressive agents due to dia-
betes and atrophic gastritis, apremilast led to complete resolution
without other medications.!" Similarly, a severe refractory PV
patient saw substantial improvement in disease activity and corti-
costeroid dosage with no symptom worsening.'> These outcomes
suggest apremilast may be a valuable option, especially when tra-
ditional therapies are ineffective or poorly tolerated.

Apremilast also showed promising results in patients with
other forms of pemphigus, such as recalcitrant IGAP. One study
reported a patient with moderate-to-severe IGAP who achieved
complete resolution of eruptions and pruritus after 12 weeks of
apremilast treatment, with no relapse during a six-month follow-
up.'” Unlike other bullous dermatoses, IGAP often does not
respond well to systemic corticosteroids alone, despite being the
primary treatment, making apremilast a potentially valuable
option for more refractory cases.?>? However, as Zhou et al.
noted, further research is needed to understand apremilast’s mech-
anism in IGAP and evaluate its potential as a standard treatment
for this pemphigus subtype.!”

Some studies combined apremilast with other therapies, such
as steroids and rituximab, complicating the interpretation of its
sole efficacy.!>!¢!® For instance, in one study, apremilast was used
in combination with prednisone and mycophenolate mofetil. This
likely contributed to the observed clinical improvements, even
though the patient had previously been unresponsive to rituximab
combined with the same drugs. The systemic steroid dose was

Table 2. Methodological quality assessment of the included studies.

Quality assessment questions Zhang et al., Zhou et al., Meier et al., Delvaux et al, Zhang et al.,
China China Germany France China
(2024a)" (2023)"7 (2020)'5, (2024)18 (2024b)'¢
Does the patient(s) represent(s) the whole experience of the center? No No No No Yes
Was the exposure adequately ascertained? Yes Yes Yes Yes Yes
Was the outcome adequately ascertained? Yes Yes Yes Yes No
Were other alternative causes that may explain the observation ruled out? Yes Yes Yes Yes Yes
Was there a challenge/rechallenge phenomenon? N/A N/A N/A N/A N/A
Was there a dose-response effect? N/A N/A N/A N/A N/A
Was follow-up long enough for outcomes to occur? Yes Yes Yes Yes No
Is the case(s) described with sufficient details to allow other investigators Yes Yes Yes Yes No

to replicate the research or to allow practitioners to make inferences
related to their own practice?
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successfully reduced to 5 mg, despite previous unsuccessful
attempts to lower it below 20-30 mg using other treatments.'
Another study showed significant improvement in PV with
apremilast alone, followed by complete remission two months
after switching to rituximab and prednisone.'® The rapid relapse
after discontinuation and subsequent improvement upon reintro-
duction support apremilast’s efficacy.!® The potential of apremilast
as an add-on therapy warrants further study, as it may provide a
safe and effective adjunct to traditional treatments, as seen in var-
ious dermatological diseases such as psoriasis.?'-*?

In addition to clinical outcomes, this review examined
changes in biomarker levels and immune cell subsets. Three stud-
ies found that apremilast treatment was associated with a decrease
in anti-Dsgl and Dsg3 antibodies, key markers of pemphigus
activity.'l!>1832 Furthermore, an increase in Tregs and iTregs was
observed, suggesting that apremilast may help restore immune tol-
erance.!!> By inhibiting PDE4, apremilast promotes cyclic adeno-
sine monophosphate (cAMP) accumulation and protein kinase A
(PKA) activation, leading to decreased expression of pro-inflam-
matory mediators like interleukin (IL)-17 and interferon (IFN)-y,
and an increase in Tregs and regulatory IL-10-producing B
cells.’33% Meier et al. showed consistent increases in Treg and
Tfreg cells, with decreased autoantibody levels, suggesting that
the expansion of Treg/Tfreg cells may inhibit T follicular helper
(Tth) and B cell activity, thereby reducing the autoimmune
response in pemphigus.'”> These findings are notable, as Treg
expansion is linked to the suppression of autoimmune responses in
other diseases, supporting the idea that apremilast may exert its
therapeutic effects through immune modulation.?33

While most cases showed apremilast efficacy, not all patients
responded.!!51® One study found that 3 patients with moderate-
to-severe PV or PF did not improve after two months of
treatment.'® The authors suggested a slower regulatory effect and
short follow-up as potential causes for the lack of efficacy.'® These
patients also had infections like sepsis, cellulitis, and syphilis,
which may have contributed to treatment failure and highlight the
need to consider comorbidities, especially infections, when pre-
scribing apremilast.'® Although not contraindicated for psoriasis,
apremilast may need caution in immunocompromised or infected
patients.'®3¢ Two other studies supported apremilast’s efficacy
despite comorbidities like diabetes, hypertension, and dyslipi-
demia.'"!® In psoriasis, apremilast has shown better efficacy in
diabetic patients compared to non-diabetic patients and improved
biomarkers linked to cardiometabolic disease.’”*

Apremilast’s innovative mechanism of action, which does not
induce immunosuppression like steroids or rituximab, makes it an
attractive option in terms of safety.3*#! Furthermore, its good tol-
erance and lack of severe side effects observed in most cases make
it an appealing choice in the management of pemphigus.!’'¢!7 As
such, apremilast could be considered a valuable alternative to
steroids, either as a monotherapy or in combination with other
agents like rituximab, particularly in cases of steroid resistance or
intolerance. Importantly, a pooled analysis of 15 RCTs in other
dermatologic diseases showed that the most common side effects
associated with apremilast were mild gastrointestinal events that
usually resolved within 30 days, while the incidence of serious
adverse events was similar to that of placebo despite long-term
exposure."”

However, there are significant limitations to consider. The
small sample size, varying disease severity, and lack of uniform
treatment protocols across the studies limit the possibility of draw-
ing definitive conclusions.*> The inherent bias of case series and
case reports, along with issues like inadequate outcome measure-
ment and insufficient follow-up, also affect the reliability of the
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findings.'** Additionally, although some studies showed encour-
aging results, the lack of response in others suggests that apremi-
last’s effectiveness may vary across patient populations.'h!5-18
Further research, including well-designed RCTs with larger sam-
ple sizes, is needed to confirm these findings and provide more
robust evidence on apremilast’s role in pemphigus management.*
Future studies should also assess the long-term safety and efficacy
of apremilast, including its potential to reduce relapse rates and
minimize reliance on long-term corticosteroids and other
immunosuppressive therapies.

Conclusions

In conclusion, apremilast holds promise as an efficacious and
safe treatment option for pemphigus, particularly in patients with
therapy-resistant or corticosteroid-intolerant forms of the disease.
The current evidence is limited and requires further validation
through larger studies.
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