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Case report: Managing
pemphigus foliaceus using
apremilast without systemic
glucocorticosteroids or
Immunosuppressive agents
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Pemphigus foliaceus (PF) is a superficial form of pemphigus. Treatment options
for PF resemble pemphigus vulgaris, including glucocorticosteroids,
immunosuppressive agents and rituximab et al. These treatment approaches
can effectively improve the condition but may also be accompanied by high risks
of side effects. Therefore, itis crucial to find a safe and effective treatment options
for patients with PF. It will not only benefit/be necessary for patients who
refuse glucocorticosteroids or immunosuppressive agents treatments, but
also for patients who cannot be treated with glucocorticosteroids or
immunosuppressive agents. Herein, we reported a case of PF that was treated
with apremilast without systemic glucocorticosteroids or immunosuppressive
agents. A 54-year-old woman presented with itchy erythema and erosions on
the trunk for more than 1 month. The patient applied mometasonefuroate cream
without improvement for a duration of two weeks. The past history of diabetes
mellitus and atrophic gastritis was reported. Physical examination revealed
scattered erythematous macules and erosions on the trunk. No mucosal
involvement was observed. The condition was assessed by the pemphigus
disease area index and numerical rating scale, with baseline scores of 7 and 8,
respectively. Histopathological examination showed acantholysis and
intraepithelial blister. Direct immunofluorescence revealed the presence of IgG
and Complement 3 deposition between the acanthocytes with the reticular
distribution. Based on enzyme-linked immunosorbent assay results, the levels of
Dsgl and Dsg3 antibodies were 28.18 and 0.26 kU/L respectively. The diagnosis
of PF was made. This patient was successfully treated with apremilast without
systemic glucocorticosteroids or immunosuppressive agents. The patient has
continued with apremilast 30mg once daily for maintenance and no adverse
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events related to apremilast such as gastrointestinal side effects were observed
during the 9-month follow-up period. In conclusion, apremilast therapy without
systemic glucocorticosteroids nor immunosuppressive agents might provide an
effective alternative to management of mild PF without obvious side effect.
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Background

Pemphigus foliaceus (PF) is a superficial variant of pemphigus
and shares similar treatment modalities with pemphigus vulgaris
(PV), such as systemic glucocorticosteroids, immunosuppressive
agents and rituximab and so on (1). While these treatments have
demonstrated efficacy in improving the condition, they are also
associated with a notable risk of side effects (1). Therefore, the
exploration of safe and efficacious therapeutic alternatives for PF
patients is imperative. This is particularly relevant for individuals who
are averse to glucocorticosteroids or immunosuppressive agents, as
well as those who are contraindicated for such treatments.
Apremilast, a small molecule PDE-4 inhibitor, has demonstrated
efficacy in modulating inflammatory responses and has been utilized
in the treatment of psoriasis and behcet’s disease (2, 3). Furthermore,
one case each of successful treatment of PV and IgA pemphigus with
apremilast have been reported. In this study, we present a case of PF
successfully treated with apremilast without the use of systemic
glucocorticosteroids or immunosuppressive agents.

Case presentation

A 54-year-old woman presented with pruritic erythema and
erosions on the trunk persisting for more than 1 month. The lesions
had not improved with a two-week course of mometasone furoate
cream. Her past medical history included diabetes mellitus and
atrophic gastritis. Physical examination revealed scattered
erythematous macules and erosions on the trunk (Figure 1A), with
no signs of oral mucosal involvement. The severity of the condition was
evaluated using the pemphigus disease area index (PDAI) and
numerical rating scale (NRS), yielding baseline scores of 7 and 8,
respectively. Histopathological examination revealed acantholysis and
intraepithelial blister (Figure 1D), while direct immunofluorescence
demonstrated the presence of IgG (Figure 1E) and Complement 3 (C3)
deposition between the acanthocytes in a reticular pattern. Based on the
results of enzyme-linked immunosorbent assay (ELISAs), the levels of
anti-Dsgl and anti-Dsg3 antibodies (MBL, Nagoya, Japan) were 28.18
and 0.26 kU/L (normal value <9 kU/L) respectively. The diagnosis of
PF was made. Due to the patient’s medical history of diabetes
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mellitus and atrophic gastritis, systemic glucocorticosteroids or
immunosuppressive agents were not preferred. In light of previous
studies on the efficacy of apremilast, the patient opted for the treatment
with apremilast 30 mg twice daily in combination with halometasone
cream after obtaining informed consent. After completing a 1-month
course of apremilast therapy, the patient's condition exhibited stability
with the absence of new lesions and a darkening of previous erythema
(Figure 1B). Additionally, there was a decrease in the PDAI score
descended from 7 to 1, and the NRS score from 8 to 0. The patient has
continued therapy with apremilast 30 mg twice daily and the levels of
anti-Dsgl antibodies decreased from 28.18 to 1.48 KU/L following the
3-month follow-up. Following this, the patient was prescribed
apremilast 30mg once daily for maintenance until the 9-month
follow-up period, during which time no relapses were reported and
darkened erythema was observed on the anterior chest (Figure 1C).
Furthermore, no adverse events related to apremilast, such as
gastrointestinal side effects, were noted. Notably, there was an
increase in the number of regulatory T cells (Treg) and induced
regulatory T cells (iTreg) post-treatment, reaching 8.15 % and 9.59
%, respectively (normal value 0.1-2.05 % and 0.6-5.09 %).

Methods

Detection of anti-
desmoglein autoantibodies

The presence of immunoglobulin G (IgG) autoantibodies
directed against Dsgl or Dsg3 in patient’s sera was evaluated by
anti-Dsgl- and anti-Dsg3-ELISA according to the manufacturer’s
protocol (MBL, Nagoya, Japan). Antibody positivity was defined as
ELISA levels of >20KU/L for both anti-Dsgl and anti-Dsg3.

Histology and immunofluorescence

Skin biopsy samples were collected for the purpose of
conducting direct histologic analyses and immunofluorescence.
Cryocut sections from the patient’s skin or mucous membranes
were separately incubated with optimally diluted FITC-labeled
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monospecific immunoglobulins (IgG, IgA, and IgM) and C3
for staining.

Flow cytometric analysis

The serum samples of the patient were subjected to
immunological monitoring to assess the impact on peripheral
circulating T cells through flow cytometric analysis to evaluate T
cells function. Tests were conducted to evaluate T cell function,
including cytotoxic T lymphocyte (CTL), helper T cell (Th) and
Treg cells. Regulatory T cells (Tregs) identified by the markers
CD4*, CD25" and CD127"". iTreg identified by the markers CD4",
CD25%, CD127°Y and CD45RO". B cells were identified using
CD19 markers in Fluorescence Activated Cell Sorting (FACS).
Instrument operation and data collection followed the guidelines
provided by the manufacturer (Navios, Beckman Coulter,USA).
The experimental data was analyzed using appropriate software
(Kaluza, Beckman Coulter, USA).

Discussion

Meier et al. reported the first case of therapy-resistant PV
successfully treated with a regimen of prednisolone 20 mg,
mycophenolate mofetil 2 g, and apremilast 60 mg daily. The
patient’s original oral cavity erosion exhibited complete healing only

10.3389/fimmu.2024.1408116

after a 7-month course of treatment (4). In this particular case, the
efficacy of apremilast appeared to be modest and gradual. Conversely,
our study demonstrated the effectiveness of apremilast as a standalone
treatment without the use of systemic glucocorticosteroids or
immunosuppressive agents after just one month. Nevertheless, the
precise mechanism of action of apremilast in the treatment of this
disease remains unclear. Pemphigus is recognized as a Treg-associated
autoimmune disease (5). Treg cells have the capacity to exert
suppressive effects under specific conditions. It has been established
that cAMP plays a crucial role in Treg cell-mediated suppression (6).
Apremilast, by preventing the degradation of cAMP to 5-AMP and
increasing cAMP levels, can effectively modulate a wide range of
inflammatory mediators, thereby offering a promising therapeutic
approach for chronic inflammatory skin diseases. Apremilast has the
potential to inhibit the production of interleukin-8 (IL-8), resulting in
reduced neutrophil infiltration and preservation of epidermal integrity
(7). Furthermore, according to Sigmund et al,, apremilast has been
shown to counteract pemphigus autoantibody-induced loss of
keratinocyte adhesion through the elevation of cAMP levels, thereby
potentially preventing blister formation and promoting the
stabilization of keratinocyte adhesion (8). Consequently, it is
postulated that the observed clinical improvements in our case
following apremilast treatment may be linked to these mechanisms.
In a recent study by Yuxi et al, a case of refractory atypical IgA
pemphigus demonstrated a favorable response to apremilast,
suggesting the potential of apremilast as an innovative therapeutic
option for resistant cases of IgA pemphigus (9). In conclusion,

FIGURE 1

Clinical changes of the patient’s trunk, histopathology, and immunofluorescence findings. (A) Anterior chest of patient with scattered erythema and
erosion before apremilast therapy. (B) Previous erythema on the anterior chest had darkened or was fading after 1-month apremilast therapy

(C) Darkened erythema on the anterior chest of patient after 9-month apremilast therapy. (D) Histopathological findings revealed acantholysis and
intraepithelial blister (hematoxylin and eosin staining, X40). (E) Direct immunofluorescence revealed the presence of IgG deposition between the

acanthocytes with the reticular distribution (original magnification, x200).
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apremilast therapy, in the absence of systemic glucocorticosteroids or
immunosuppressive agents, may offer a viable alternative for managing
mild PF with minimal side effects. This treatment option could be
particularly beneficial for patients with mild PF who are unwilling to or
unable to undergo treatment with systemic glucocorticosteroids or
immunosuppressive agents. Nevertheless, further investigation with
extended follow-up periods and larger sample sizes is necessary to
validate our results and monitor for potential relapses.
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