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Abstract: Pemphigus are intraepidermal autoimmune bullous dermatoses that occur with lesions on the skin and / or mucous
membranes. The most frequent types are pemphigus vulgaris and pemphigus foliaceus (classic and endemic). This consensus
aims to present a complete and updated review of the treatment of these two more frequent forms of pemphigus, based on
the literature and the personal experience of the authors. In moderate and severe cases of pemphigus vulgaris and foliaceus,
systemic corticosteroid therapy (prednisone or prednisolone) is the treatment of choice. Adjuvant drugs, usually immunosu-
ppressive drugs (azathioprine, mycophenolate mofetil, methotrexate, cyclophosphamide) may be prescribed as corticosteroid
sparers in refractory cases or with contraindications to corticosteroids to minimize side effects. In severe and nonresponsive
cases, corticosteroids in the form of intravenous pulse therapy, immunoglobulin and plasmapheresis / immunoadsorption
can be administered. Immunobiological drugs, particularly rituximab, appear as a promising alternative. For milder cases,
smaller doses of oral corticosteroid, dapsone and topical corticosteroids are options. At the end flowcharts are presented as
suggestions for a therapeutic approach for patients with pemphigus vulgaris and pemphigus foliaceus.
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PEMPHIGUS VULGARIS v

INTRODUCTION

Pemphigus is a group of rare autoimmune bullous disea-
ses that affect the skin and mucous membranes. Its estimated in-
cidence in central Europe is 2 new cases/million inhabitants/year.
They undergo a chronic evolution, with significant morbidity and
mortality, and significantly impair quality of life.'? They result from
the production of pathogenic autoantibodies (usually IgG) that are
directed against various desmosomal proteins (the desmogleins
Dsg3 and Dsgl). The binding of these autoantibodies to desmoso-
mal components compromises intraepidermal adhesion, leading to
acantholysis and the formation of vesicles, blisters, and erosions on
the skin and mucous membranes. **

Various subtypes of pemphigus have been identified, based
on their clinical and histopathological characteristics and the speci-
fic antigens against which autoantibodies are produced. The main
types are pemphigus vulgaris (PV) and pemphigus foliaceus, but
in the past several decades, nonclassical forms of pemphigus have
been described, including paraneoplastic pemphigus, pemphigus
herpetiformis, and IgA pemphigus. ®

Regardless of subtype, the formation of autoantibodies
against desmosomal components has long been considered the chief
event in the pathogenesis of pemphigus. In addition to the involve-
ment of humoral immunity, the function of cellular immunity in it
has been highlighted. ’

EPIDEMIOLOGY

PV is the main clinical form of pemphigus, accounting for
70% of cases.® It is a rare disease, with an annual incidence that varies
between 0.76 (Finland) and 16.1 (Israel) cases/million inhabitants,
depending on the study population. Although it is universally occur-
ring, PV primarily affects adults, peaking in incidence between the
fourth and sixth decades of life. In Brazil, it also develops in young
adults. Most studies have noted a higher incidence in women, with
the female:male ratio ranging from 1.1 (Finland) to 5.0 (US). PV is
considered the most severe form of pemphigus. 5°

ETIOPATHOGENESIS

The etiology of PV is unknown. Possible triggering factors
include environmental agents, infections, drugs, and tumors. It is
linked to specific HLAs, such as HLA-DRB1*04:02 (Jewish) and
HLADQB1*05:03.

PV is characterized by acantholysis and the formation of
intraepidermal blisters, resulting from the presence of IgG autoanti-
bodies against the transmembrane desmosomal glycoprotein Dsg3
(130 kD) and, in certain cases, Dsgl (160 kD).

CLINICAL CONDITION

The condition generally begins with mucous lesions that,
after several weeks or months, start to affect the skin. Among mu-
cous membranes, the most frequently involved is the oral mucosa,
in 70% of cases, followed by the genital in 20%. Oral lesions are
painful ulcers or eroded lesions that form in any area in the oral ca-

vity, usually accompanied by dysphagia and weight loss. Other mu-
cous membranes can be affected, such as the conjunctiva, pharynx,
larynx, esophagus, and anal mucosa.

Vesicles and flaccid blisters develop on the skin, throughout
the integument, predominating on the scalp, face, and upper chest.
These lesions rupture, giving rise to considerable areas of erosion
that are painful. If the lesions are extensive, there might be disrup-
tions in hydroelectrolyte balance, protein loss, and anemia. In addi-
tion, rupture of the cutaneous-mucosal barrier facilitates secondary
infections. Pemphigus vegetans is a rare clinical subtype of PV that
is characterized by vegetant cutaneous lesions in folds of the arm-
pits, groin, and inframammary region. %1213

The main clinical differential diagnoses in PV are bullous
pemphigoid, paraneoplastic pemphigus, and Stevens-Johnson syn-
drome. PV should be confirmed by histopathological examination
of the skin and mucosal lesions with immunofluorescence techni-

ques.

LABORATORY DIAGNOSIS ™

Histopathological examination: Whenever possible, an enti-
re vesicle should be removed by skin biopsy. PV shows low supraba-
sal intraepidermal cleavage with acantholytic (rounded) cells. These
cells can also be viewed, isolated or in groups, from blisters or erosion
smears by Tzanck test. Acantholysis is also present in hair follicles
and sebaceous gland ducts. In vegetans pemphigus, there is also pa-
pillomatosis, in addition to neutrophil and eosinophil infiltrates.

Direct immunofluorescence: IgG and C3 autoantibodies
can be detected in a perilesional skin fragment (lacy pattern in the
stratum spinosum).

Indirect immunofluorescence: Autoantibodies can be de-
tected and titrated in serum in 80% to 90% of patients. Usually, the
serum titer of autoantibodies correlates with the clinical activity of
the PV.

TREATMENT

The treatment of autoimmune bullous dermatoses, inclu-
ding PV is usually based on systemic medications, because they
comprise a severe group of mucosal and cutaneous diseases with
significant morbidity and mortality. Treatment should be started as
early as possible, and its goal is to achieve and maintain disease
remission. Thus, the treatment is often prolonged and can last many
years (average 5 to 10 years). Due to the rarity of PV, there are few
randomized controlled clinical trials. However, several observatio-
nal studies, case reports, and case series have been published and
support the clinical practice of specialists in PV cases. The mortality
due to PV has decreased in the past 50 years and stems primarily
from the side effects of medications. %

Evaluation before starting treatment

Clinical evaluation: Weight, height, and blood pressure
Laboratory tests: Blood count; electrolytes; hepatic and re-
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nal function; blood glucose and glycated hemoglobin; vitamin D;
lipids; serologies for hepatitis B and C, syphilis, and HIV; urine I;
pregnancy test if applicable; chest x-ray; and bone densitometry
(should be repeated after 6 months and then annually).
Ophthalmological evaluation: Initial and then annually.

Systemic treatment

Corticosteroids

Systemic corticosteroids are the basis of the treatment for
PV. They have potent anti-inflammatory and immunosuppressive
activities. The introduction of these drugs in the 1950s was followed
by a reduction in mortality from 75% to 30%. >

- Oral administration: Prednisone is the most commonly
used oral corticosteroid, followed by prednisolone and deflaza-
cort. Although several groups prefer to administer a dosage of 40
to 60mg/day (prednisone) for patients with mild PV and 60 to
100mg/day for more severe conditions, most supply a full dose (1
to 2mg/kg/day po) for all patients from the outset, avoiding a pro-
gressive increase in dose. However, extremely high dosages, as used
previously (3 to 4mg/kg/day), have been shown to be disadvanta-
geous due to their frequent and severe side effects.

Corticosteroids act rapidly in PV, effecting improvement in
several days and impeding the emergence of new lesions after 2 to 3
weeks. Complete re-epithelization can take up to 2 months. After the
condition is controlled, defined as the disruption of the emergence of
new lesions and total re-epithelialization of existing lesions, the corti-
costeroid dose is slowly reduced. The rate of this decrease should de-
cline toward the end, which can sometimes take years, due to the lack
of uniform protocols for this practice. Certain groups recommend
that starting from a specific daily dose (usually 40mg/day predniso-
ne), the drug should be administered every other day, which would
minimize the side effects. Similarly, there is no consensus on how to
increase the dose in cases of recurrence. Generally, relapse is milder
than the initial presentation of the disease and requires doses of pred-
nisone that are equal to or lower than the initial dose for control.'™®"

- Pulse therapy: Corticosteroids can also be administered as
pulse therapy for cases in which control with prednisone at dosages
of over 1mg/kg/day is not achieved. To this end, methylpredniso-
lone 1g/day IV and dexamethasone 300mg/day IV are used, both
for 3 consecutive days. The advantage of pulse therapy is that it
allows for a faster reduction in the prednisone dose, minimizing its
side effects.

Although corticosteroids are effective in controlling PV in
most patients, they have frequent and potentially severe side effects,
the most significant of which are hypertension, diabetes mellitus,
cutaneous and systemic infections, gastric ulcer, osteoporosis, fe-
moral head necrosis, glaucoma, and cortisone cataract. These side
effects are partly responsible for the morbidity and lethality of the
disease, often due to the increase in the frequency of consultations,
laboratory tests, and hospital admissions. All patients should recei-
ve gastric mucosal protectors and vitamin D supplementation.?

To minimize the side effects, morbidity, and mortality of PV,
contrary to what was advocated several decades ago, it is recommen-
ded that the daily dosage of prednisone does not exceed 1.5mg/kg/
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day —above this value, the likelihood of skin infection and evolution to
septicemia (the main death cause in these patients) increases progres-
sively. Thus, other drugs are recommended, in association with cor-
ticosteroids — termed adjuvant drugs (corticosteroid-sparing agents).

Adjuvant drugs

When the condition is not controlled solely with corticoste-
roids or when the patient has clinical contraindications to high-dose
corticosteroids (e.g., hypertension, diabetes mellitus, glaucoma, os-
teoporosis —all of which are frequent in the age group in which the
prevalence of PV peaks), other drugs, called adjuvants or corticos-
teroid-sparing agents, should be incorporated. Adjuvant drugs also
prevent relapses in previously controlled patients.*

Azathioprine (AZA)

Azathioprine is a cytotoxic drug that is used in most au-
toimmune diseases. It is an imidazole derivative of mercaptopurine,
which antagonizes purine metabolism and inhibits the synthesis of
DNA, RNA, and proteins. It can also interfere with cellular metabolism
and impede mitosis. AZA affects several aspects of the immune sys-
tem. It reversibly reduces the number of monocytes and Langerhans
cells and inhibits gamma globulin synthesis, T lymphocyte function,
T helper-dependent B cell responses, and B cell suppressor function. »

The efficacy of AZA as a corticosteroid-sparing agent in au-
toimmune bullous diseases, particularly in PV, is well documented
and is the oldest and most prescribed immunosuppressive medica-
tion in this context. %26

The recommended dosage of AZA in PV is 100 to 200mg/
day (1 to 3mg/kg/day), orally, divided into 2 doses. Its therapeutic
effect begins after 4 to 6 weeks, which restricts its use as monothe-
rapy. Three months of use should elapse before replacing it with
another adjuvant when there is no satisfactory clinical response.'8?

Its main side effects are leukopenia, thrombocytopenia, ane-
mia, pancytopenia, and hepatotoxicity. Long-term immunosuppres-
sion can increase the risk of infections and neoplasms. Individuals with
a genetic deficiency in thiopurine methyltransferase (TPMT) present
with greater sensitivity to AZA-induced myelotoxicity. This medica-
tion is contraindicated in pregnant women and nursing mothers."”

Mycophenolate mofetil (MMF)

After oral administration, MMF is absorbed and converted
into its active metabolite, mycophenolic acid. This, in turn, selecti-
vely inhibits inosine monophosphate dehydrogenase, impeding pu-
rine synthesis in B and T cells and thus slowing their proliferation.”

MMF has been used as an adjuvant to corticosteroids in pa-
tients with PV as first-line treatment and in non-responders to AZA.
Several groups prefer MMF to AZA as the first-line adjuvant thera-
py in PV, due to its lower hepatotoxicity and comparable efficacy.
Compared with AZA, MMF is a poorer corticosteroid-sparing agent
but is more effective in controlling PV.1830-32

The recommended dosage of MMF in PV is 2-3g/day, di-
vided into 2 doses. Its main side effects are altered bowel habits,
neutropenia, lymphopenia, and myalgia. Therapeutic failure should
be considered only after 3 months of use at a dosage of 3g/day.***
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Rituximab

Chimeric anti-CD20 monoclonal antibody (which depletes
normal and pathogenic B lymphocytes) has been used for cases of
severe and refractory PV since 2006.* Following the administration
of rituximab, there is a rapid and sustained depletion of circulating
and tissue B lymphocytes that persists for at least 6 to 12 months.
Recent evidence demonstrates that it also affects T lymphocytes.®
In June 2018, the US FDA approved rituximab for PV.

There are many prospective and retrospective studies that
have proven its efficacy, leading to complete and sustained remis-
sion in most patients in 3 to 4 months.>*% A recent systematic re-
view that included 114 studies and 1085 patients concluded that
rituximab is an excellent treatment for refractory cases.*’

Rituximab should be administered IV as a slow infusion
(4 to 6 hours). There are no standardized protocols for the use of
rituximab in autoimmune bullous diseases, but studies have been
published using the lymphoma protocol (375mg/m? 1x/week for 4
weeks) and that for rheumatoid arthritis (1000mg with an interval
of 2 weeks; can be repeated after 6 months).*#** There seems to
be no difference in percentage in remission or disease-free interval
between these protocols. Rituximab can be used alone or in combi-
nation with IVIG, plasmapheresis, or immunoadsorption (the latter
appears to prolong the response time with respect to rituximab alo-
ne). It can also be administered to patients who are already taking
prednisone and immunosuppressants, and the dose reduction and
suspension of the latter should be accelerated due to the increased
risk of infection. 04448 34

Rituximab is generally well tolerated, and serious adverse
effects are rare. Infusion reactions (which can be reduced with prior
administration of analgesics, antihistamines, and corticosteroids)
include anaphylaxis, fever, hypotension, chills, headache, nausea,
pruritus, and skin rash. In addition, neutropenia, hypogammaglo-
bulinemia, and infections, including sepsis, are rarely reported. Cer-
tain authors and expert groups recomend rituximab as a first-line
treatment option for PV.183638-4049-52

Cyclophosphamide

Cyclophosphamide is an alkylating agent that selectively
affects B lymphocytes and antibody production. It can be admi-
nistered orally in PV (1 to 3mg/kg/day) or intravenously, with or
without dexamethasone IV, in the form of pulse therapy.' In such
cases, dexamethasone is administered at 100mg/day IV for 3 days,
with cyclophosphamide 500mg/day IV being administered on the
first day. This pulse therapy is repeated every 2 to 4 weeks, between
which an oral dose of cyclophosphamide 50mg/day and predniso-
ne 1mg/kg/day is maintained. Treatment failure should be conside-
red after 3 months of use at 2mg/kg/day. %%

Its main toxic effects are infertility, predisposition to neo-
plasia, lymphopenia, and sepsis. Due to its greater toxicity, it can be
considered as an adjuvant only in cases that are refractory to AZA
and MME. 19,26,54-58

Methotrexate
Based on its anti-inflammatory activity and inhibition of
cell proliferation through the suppression of dihydrofolate reducta-

se, methotrexate can be added as an adjuvant in PV at 10 to 20mg/
week in cases of therapeutic failure to other adjuvants. The most
frequent side effects are gastrointestinal intolerance, hematological
toxicity, and infection.®¢!

Dapsone

Drug with anti-inflammatory and anti-TNF activity that
can be attempted as adjuvant medication in PV at 50 to 200mg/day
orally, but there are conflicting reports in the literature. Its side ef-
fects are usually dose-dependent and reversible. 17%¢3

Cyclosporine

Cyclosporine is a calcineurin inhibitor with potent immu-
nosuppressive activity against B and T lymphocytes. It is effective
as an adjuvant in the treatment of PV in rare cases at dosages of 3 to
5mg/kg/day, po or IV. *

Intravenous immunoglobulin (IVIG)

Derived from a donor pool, the mode of action of IVIG in
PV is complex, with several mechanisms acting synergistically (selec-
tively removing pathogenic antibodies; altering the expression and
function of Fc receptors; affecting the activation, differentiation, and
effector functions of T and B cells; and interfering with the activation
of cytokines and complement). Its advantage is its safety profile, with
few side effects (headache, dyspnea, tachycardia, abdominal discom-
fort). IVIG is used in cases of PV that do not respond to other treat-
ments or those that present with severe side effects, and it is effective
in certain cases at a dosage of 0.4g/kg/day for 5 days, always as an
adjunct to corticosteroid therapy once per month. It is expensive and
takes 3 to 6 cycles on average. It can be used in pregnant women.*>¢¢”

Anti-TNF drugs

TNF-o is one of the cytokines that are involved in acan-
tholysis. Case reports with the use of infliximab and etanercept have
suggested its efficacy in PV, but other studies contradict these fin-
d]'_.ngs_17/68

Plasmapheresis/Immunoadsorption

Plasmapheresis was first used in 1978 for PV to remove
pathogenic autoantibodies from circulation. However, it triggered
a rebound effect, causing greater production of these autoantibo-
dies after their withdrawal from circulation. For this reason, it is
recommended that corticosteroids and immunosuppressants (e.g.,
pulsotherapy with methylprednisolone and cyclophosphamide) be
used in monthly cycles for up to 1 year.’®* IVIG can be used in place
of cyclophosphamide to prevent the rebound effect in autoantibody
production. Plasmapheresis is an exceptional alternative for severe
cases of PV that are unresponsive to other therapeutic modalities."”
It is available in few hospitals and is expensive. Its main side effect
is septicemia.

Immunoadsorption, introduced in 1984, is a more selecti-
ve method that does not remove other antibodies or plasma compo-
nents from circulation, unlike plasmapheresis. Performed in cycles
of 4 consecutive days every 4 weeks, it has fewer side effects than
plasmapheresis. 7
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Topical treatment

Always used as an adjuvant to systemic therapies, topical
treatment of PV lesions aims to reduce pain and prevent secondary
infections. It is usually applied as corticosteroid creams and antibio-
tics. There are reports on the use of tacrolimus, particularly in facial
lesions.” For extensive cases, antiseptic solutions, such as potassium
permanganate (1:10,000 or 1:20,000) and chlorhexidine, can be used.
More potent corticoid gels (clobetasol dipropionate) can be applied
to the oral mucosa. Triamcinolone acetonide (10 mg/ml) can be ad-
ministered as an intralesional injection for refractory skin lesions
(e.g., pemphigus vegetans).””8

Future therapies

New anti-B cell immunobiologicals are being examined in
clinical research regarding their efficacy, safety, and cost in patients
with PV, including veltuzumab (anti-CD 20 antibody, SC adminis-
tration), obinutuzumab, ofatumumab, ocaratuzumab, PRO 121921,
anti-BAFF, and anti-BAFF-R. %

Systemic antibiotic therapy

Systemic antibiotic therapy is indicated only in cases with
clinical or laboratory evidence of a secondary infection —never pro-
phylactically. Preferably, its choice should be guided by a blood or
skin fragment culture and an antibiogram.

v v

PREDNISONE 0,5 - Img/kg/day

MODERATE PV

Treatment plan
PV treatment should comprise 2 phases: the induction of
remission and the maintenance of remission. '*7>7

Induction of remission

The objective is to control the disease, interrupting the emer-
gence of new bullous lesions and the re-epithelialization of lesions that
are already present. Corticosteroids are the most effective and fastes-
t-acting therapeutic option for controlling PV, rendering them impor-
tant at this stage. Disease control may take several weeks (on average 3
weeks), and dose escalation might be required for it to occur.

Adjuvant medications can be initiated at this stage, but their
benefit is limited, because their onset of activity is slow. For this rea-
son, its isolated use for the initial control of PV is not recommended.

Medication doses should be maintained until the condition is
controlled, defined as re-epithelization of approximately 80% of skin
and mucosal lesions and no emergence of new lesions for at least 2
weeks. Oral mucosal lesions usually resolve more slowly than skin
lesions. At this stage, the corticosteroid dose can be reduced slowly.

Maintenance of remission

The dose of the medication should be decreased gradually
to minimize side effects. The ultimate goal is to keep the disease
controlled with a dose of prednisone of up to 10mg/day. PV is a

SEVERE PV

v

PREDNISONE - 1mg/kg/day

(3 - 4 weeks) + e PREDNISONE -1 - 1,5mg/kg/day
AZA1 -3mg/kg/day or MMF 1 - 3g/day or
¢ (6 - 8 weeks) METILPREDNISOLONE IV 1g/d for 3 days
Add ¢ +
AZA1 -3mg/kg/day AZA1 -3mg/kg/day OR MMF 1 - 3 g/day
or Add
MMF 1 - 3g/day RITUXIMAB ¢
or

DAPSONE - 100 -200mg/ day

FIGURE 1: Treatment algorithm for pemphigus vulgaris

IVIG 0,4mg/kg for 5 days
and/or
RITUXIMAB

PV: pemphigus vulgaris; AZA: azathioprine; MMF: mycophenolate mofetil; IVIG: intravenous immunoglobulin

PV only in mucous membrane:

Mild: only in oral mucosa/ Moderate: extensive lesions in oral mucosa/ Severe: lesions in oral mucosa and others (for example, esophagus, larynx)

PV mucocutaneous:
Mild: < 1% de BSA/Moderate: 1-10% of BSA / Severe: > 10% of BSA:

BSA: body surface area (1% means the sum of injured areas corresponding to the palmar surface of the hand with the five digits)

* This severity rating is not definitive and aims to provide initial guidance. Each case should be evaluated individually, including considering the speed of onset and progression
of the lesions, comorbidities, contraindications to the use of corticosteroids and response to the treatment applied.

** Prednisone can be replaced by oral prednisolone

An Bras Dermatol. 2019;94(2 Suppl 1):520-32.
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chronic disease, and in one study, 36% of patients received treat-
ment for over 10 years.

At this stage, the role of adjuvant medications becomes
more significant, although there are no prospective controlled stu-
dies that have clearly demonstrated the benefits of these drugs. For
this reason, many groups do not use them routinely in PV, unless
there are contraindications or notable side effects with corticoste-
roids or if the disease recurs on dose reduction. One exception is
rituximab, for which, in 2017, the first randomized controlled trial
to demonstrate the superiority of its combination with prednisolone
over prednisolone alone for controlling PV after 2 years (89% versus
28% in complete remission) was published.

Treatment suspension

Complete remission can occur, having been observed in
38%, 50%, and 75% of patients after 3, 5, and 10 years after diag-
nosis, respectively. Another study found that 59% of patients were
without treatment after 3 years. However, premature withdrawal
should be avoided, being rarely possible before 1 year.

We present an algorithm for the treatment of pemphigus
vulgaris (Figure 1).

EVOLUTION AND PROGNOSIS

Before the advent of corticosteroids and immunosuppres-
sants, PV had a 2-year mortality rate of 50%. Since then, the mor-
tality rate has dropped to approximately 10%. The main cause of
death in patients with PV is septicemia. Patients often present as
people with large burns, experiencing loss of the skin-mucosal bar-
rier, which promotes infections and hydroelectrolytic and metabolic

disorders. Oral lesions are usually more resistant to treatment and
can persist for years, significant impairing patients” quality of life.
Generally, it is possible to obtain total disease control, which allows
the medication to be suspended, but the patient should be kept un-
der observation, because relapses are frequent. 510122

CONCLUSIONS

PV is a rare disease. It is difficult to compare published stu-
dies among adjuvant drugs in terms of their efficacy in the control
of PV, prevention of relapse, side effects, morbidity, and mortality,
due to differences in study design, study populations, and the doses
and combinations of the drugs. Primarily, this obstacle is attributed
to the lack of randomized controlled clinical trials.

Recent systematic reviews and meta-analyses have con-
cluded that systemic corticosteroids (prednisone or prednisolone)
should form the basis of PV treatment but have not generated a
consensus on the best initial corticosteroid dose or adjuvant drug.
24325477 Some studies have compared doses of prednisolone and cor-
ticosteroids IV versus placebo; AZA versus MMF; and other adjuvant
therapies, such as methotrexate, cyclosporine, cyclophosphamide,
and IVIG at high doses. 7 Although there is no definitive support
from the literature, the combination of systemic corticosteroids
(prednisolone 1-1.5mg/kg/day) and corticosteroid-sparing adju-
vant drugs, mainly AZA and MMF, is considered the first-line stan-
dard therapy for PV by most groups. '® Several authors and expert

groups have recommended rituximab as a first-line treatment for
PV. 18,36,38-40,42,43,49-52
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PEMPHIGUS FOLIACEUS v

INTRODUCTION

Pemphigus foliaceus (PF) is an autoimmune bullous disease
in which IgG4 autoantibodies are directed against desmoglein-1 ec-
todomains in the desmosomal structures of the superficial layers of
the epidermis, causing the separation of keratinocytes (acantholysis)
and cleavage and the formation of flaccid vesicles. Lesions develop
in seborrheic areas and can disseminate but do not compromise the
mucous membranes. Cazenave (or classical) pemphigus foliaceus,
endemic pemphigus foliaceus (or ‘fogo selvagem’ [FS]), pemphigus
erythematosus (or Senear-Usher syndrome), and pemphigus herpe-
tiformis are variants of pemphigus foliaceus. FS differentiates itself
from the classical form, based on its epidemiology — it compromises
young adults from rural areas of the geographic region of FS, with a
family history of the disease. 755!

EPIDEMIOLOGY

PF is less frequent than pemphigus vulgaris (PV) (incidence
0.1 to 0.5/10%), except in areas of South America, North Africa, and
Turkey. In rural areas in Brazil, the ratio of FS to PV can reach 17:1,
and in the Terena indigenous reserve (Aldeia Limdo Verde) in Mato
Grosso do Sul, the prevalence is 3.4%. Most FS patients come from
midwestern Brazil and its northwest colonies, and once the disease
has developed, its incidence decreases. 7 % 8286

ETIOPATHOGENESIS

The etiology of FS shares similarities with those of vector-
-borne diseases, such as Chagas disease and leishmaniasis. The pre-
dominant black fly in areas of FS is Simulium nigrimanum. Autoanti-
bodies from FS patients recognize the salivary protein LJM11 from
the phlebotomide Lutzomyia longipalpis, and mice that have been
immunized with LJM11 produce anti-Dsg1. %

Drugs - Thiol drugs can induce PF and, less frequently, PV,
of which penicillamine and captopril are the most common. Other
drugs include penicillins, cephalosporins, enalapril, rifampicin, and
non-hormonal anti-inflammatory drugs.”*

Genetic - FS can occur in genetically related relatives (~20%)
and is associated with the expression of certain DRB1 alleles (*0404,
*1402, *1406) of the type II major histocompatibility complex.” %

Autoantigen - Desmoglein-1 is a 160-kD transmembrane
glycoprotein of the cadherin family (calcium-dependent cell adhe-
sion molecules) in desmosomes and has 5 ectodomains, EC1-5. Ba-
sed on the desmoglein compensation theory, Dsg-1 expression is
more intense in the upper portions of the epidermis, whereas in PV,
Dsg-3 predominates in the lower layers of the epidermis and in mu-
cous membranes. >*>1%2

Autoantibodies - Autoantibodies that trigger the disease
belong to the IgG4 subclass. Normal controls in endemic areas have
low levels of IgG1 and IgG4, but in FS patients, the IgG1 levels are
the same but IgG4 is significantly elevated by up to 19-fold. IgG4
is pathogenic in the mouse model of FS. In the preclinical phase,
IgG1 autoantibodies are directed against the EC5 ectodomains of
Dsg-1, and in the disease phase, IgG4 autoantibodies react against
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EC1-2—a phenomenon that is known as epitope spreading. >$>87100-1134

Interleukins - Many proinflammatory and anti-inflamma-
tory chemokines and cytokines are produced in the immune respon-
se in PE. Although their function in the disease and its pathophysio-
logy remains unknown, they tend to generate a Th2 response, with
increased levels of IL-6, TNF-a, and [L-22. 14118

CLINICAL CONDITION

The clinical manifestations of FS, classical Cazenave PF, and
drug-induced pemphigus are similar. 808119120

Forme fruste - Forme frustes are superficial and flaccid vesi-
cular blisters that rupture and develop erythematous/erosive/crus-
ted areas in seborrheic areas, such as the scalp, face (it can be distribu-
ted in the shape of a butterfly wing), and upper and central regions
of the chest. The number of lesions varies. Nikolsky sign is present.

Disseminated form - This form can be invasive bullous or
bullous exfoliative, when the number of lesions intensifies in sebor-
rheic areas and spreads throughout the chest and limbs. Eventually,
it can progress to exfoliative erythroderma.

Pemphigus herpetiformis - This condition can be seen in
PF and PV. It manifests as urticarial plaques and vesicles in a herpe-
tiform or annular distribution, with pruritus. 7810

Pemphigus erythematosus or Senear-Usher syndrome:
Forme frustes, with lesions localizing predominantly to the malar
regions, concomitant with laboratory findings of systemic lupus
erythematosus.”5

Neonatal pemphigus foliaceus is rarer than neonatal PV,
due to the predominance of Dsg-3 compared with Dsg-1 in the ne-
wborn’s skin. Mothers of these newborns usually have dissemina-
ted disease and high titers of anti-Dsg1 autoantibodies. 2112

In the differential diagnosis, seborrheic dermatitis, impe-
tigo, chronic cutaneous lupus erythematosus, subacute cutaneous
lupus erythematosus, IgA pemphigus, and the pemphigus variant
of non-IgA subcorneal pustular dermatosis should be considered. In
the evaluation of patients with erythroderma that is to be clarified,

immunological examinations are recommended to rule out PF. 798!

LABORATORY DIAGNOSIS

To confirm the diagnosis of any autoimmune bullous disea-
se, clinical, histopathological, and immunological criteria are requi-
red. 9,89,125-127

Histopathology - In PF, cleavage below the stratum cor-
neum is observed with the presence of acantholytic keratinocytes
in or adjacent to the granulosa layer, and occasional neutrophils
are seen. In the dermis, a mixed inflammatory infiltrate is observed
with eosinophils and neutrophils; eosinophils are more prevalent in
drug-induced PE. A biopsy for histopathology should be performed
at the vesicle/blister or recent erosion edge, with a 4-mm punch.

Direct immunofluorescence (DIF) - A biopsy sample
should be collected from seemingly normal perilesional skin. IgG
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and C3 deposition on the surface of keratinocytes throughout the
epidermis is noted, although it might be concentrated in the upper
layers in certain cases.

Indirect immunofluorescence (IIF) - More than 80% of pa-
tients have IIF-detectable IgG autoantibodies that correlate with disea-
se activity and extent. Neither DIF nor IIF distinguishes PF from PV.

Enzyme-linked immunosorbent assay (ELISA) - Commer-
cially available recombinant Dsg-1 is used as the antigen and has
high sensitivity and specificity —higher than IIF. This technique can
aid in monitoring disease activity and the response to treatment.

Other techniques include immunoblotting and immunopre-
cipitation, which are difficult to execute and are restricted to resear-
ch services.

TREATMENT

Treatment is indicated from the outset of symptoms in PF,
even if the clinical manifestation is mild. The goal is to induce rapid
control of the disease and complete remission, minimizing treat-
ment-related adverse effects. 10112813

Considering the serious side effects of high and prolonged
doses of systemic corticosteroid therapy, systemic non-steroidal
immunomodulatory medication is recommended, especially with
azathioprine, mycophenolate mofetil, or methotrexate, the most
important of which is azathioprine. For severe and refractory ca-
ses, rituximab, intravenous immunoglobulin (IVIG), and eventually
cyclophosphamide can be indicated.

Risk factors and comorbidities should always be investi-
gated, in addition to the recent use of drugs with the potential to
induce pemphigus. Regarding indications for hospital admission,
it is suggested that the clinical condition be evaluated using the
Karnofsky index—a 100% value refers to a normal person, with no
evidence of disease; hospitalization is indicated when this index is
50% or less (50% refers to a patient requiring considerable help, of-
ten medical and/or specialized care, and 40% refers to a disabled
patient who requires special and comprehensive care).

In deciding which regimen to prescribe for a patient with FS,
the extent of pemphigus should be determined. A practical method
would be to consider up to 1% involvement as a mild clinical form,
up to 10% as moderate, and over 10% of compromised body area (FS
active lesions) as severe, with 1% representing the sum of the area of
FS lesions, corresponding approximately to the hand palmar area. In
some departments, a protocol is included to verify extent and severity
of the lesions using the PAAS (Pemphigus Area and Activity Score) and
ABSIS (Autoimmune Bullous Skin Disorder Intensity Score) scores. 13>1%

Prior to initiation of therapy, complete blood count, crea-
tinine, sodium, potassium, transaminases, gamma-glutamyl trans-
ferase (yGT), alkaline phosphatase, total proteins and protein frac-
tions, fasting glycemia, serology for hepatitis B and C and human
immunodeficiency virus (HIV), and chest x-ray should be exami-
ned. Optional recommendations include: ruling out IgA deficiency
prior to IVIG; measuring thiopurine methyltransferase activity be-
fore azathioprine; abdominal ultrasonography (optional), PPD, or
Quantiferon if the risk for tuberculosis is high; measuring activity of
glucose-6-phosphate dehydrogenase (G6PD), bilirubins, and reticu-
locytes prior to dapsone; f-HCG (human chorionic gonadotrophin)

to exclude pregnancy; bone densitometry before corticotherapy;
and an ophthalmological evaluation to rule out glaucoma and cata-
ract. Regardless of the parasitological stool examination, preventive
treatment of strongyloidiasis is recommended, as is systemic anti-
biotic therapy if pyoderma is present.

In localized forms, with a limited number of lesions (up to
1% of body area), topical (moderate to high potency) or intralesio-
nal corticosteroid therapy (triamcinolone acetonide 2 to 3mg/ml)
is used. Associated with topical therapy, one can prescribe dapsone
50 to 100mg/day. In small series, dapsone monotherapy at higher
doses (200-300mg/ d) has been suggested to be effective in the initial
treatment of certain patients with PF. In nonresponsive patients, low
dosages of prednisone (up to 0.25mg/kg/d) may be employed.

Systemic corticosteroid therapy (prednisone/prednisolo-
ne) is prescribed when topical treatment does not control the disease
or if the cutaneous condition worsens, as evidence by an increase in
lesion number, at a dosage of 0.5mg/kg/day.

In severe disseminated forms (above 10% of body area),
the dosage of prednisone/prednisolone is 1mg/kg/day. Systemic
corticosteroid therapy remains the most widely used, recognized,
and established treatment option, due to its high efficacy and rapid
control. Equivalent doses of triamcinolone may be administered in
FS-resistant patients.

Considering that the use of prolonged and high-dose syste-
mic corticosteroids can lead to severe or even fatal adverse effects,
it is necessary in patients with disseminated disease to administer a
combination of corticoid-sparing drugs (adjuvants) early, including
methotrexate, azathioprine, and mycophenolate mofetil. According
to recent publications, the ideal combination is deflazacort and aza-
thioprine. Factors that should be considered in the choice of adju-
vant are its availability, cost, and side effects.

No statistically significant difference has been observed in
the time to disease control between higher and lower doses of syste-
mic corticosteroids. There are also no differences in the average side
effects. Thus, treatment is started at smaller doses, increasing the
dose until clinical control of the disease is attained.

If no new lesions develop within 2 weeks, a reduction in
corticosteroid from 0.25mg/kg every 2 weeks to 30mg/d is sugges-
ted, with subsequent reductions of 5mg every 2 weeks until 10mg/d
is reached. Subsequently, the dosage is reduced by 2.5mg/wk until
0, and adjuvant therapy is maintained.

Immunosuppressive medications (first-line adjuvants)

The ideal adjuvants are azathioprine and mycophenola-
te mofetil, which have established corticoid-sparing effects. Aza-
thioprine is used at 1-3mg/kg/d (beginning at 50mg/d, increasing
progressively until the total daily dose is reached). The activity
of thiopurine-methyl transferase should be measured, if possible,
prior to treatment initiation, because if it is low, medication may
compromise the bone marrow.

Mycophenolate mofetil, or mycophenolic acid, is adminis-
tered at a dosage of 2g/d (starting dosage of 1g/d, with a gradual
increase of 500mg/ day to improve gastric tolerance). This drug is an
excellent option but has a high cost. Another possible side effect of
mycophenolate is pancytopenia.
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Methotrexate is an interesting option, based on its low cost
and wide availability. However, it is hepatotoxic. It is used at 7.5 to
25mg/week, administered over 1 or 2 consecutive days. After 24
hours, folic acid should be prescribed at a dose of 5mg. Alcohol,
sulfamidic derivatives, and allopurinol are banned.

For less extensive forms, one can attempt dapsone 100mg/d
or up to 1.5mg/kg/d, because it has also corticosteroid-sparing ef-
fects. However, glucose-6-phosphate dehydrogenase (G6PD) acti-
vity should be evaluated beforehand. Considering that pemphigus
is an antibody-mediated disease, dapsone use is controversial.

Cyclophosphamide can also be used at 500mg IV as a bolus
or 2mg/kg/d. It has corticosteroid-sparing effects, but the risk of
sterility, hemorrhagic cystitis, and secondary malignant neoplasia
should be considered.

The evidence indicates that the major benefit of adjuvant
use is the corticoid-sparing effect—not in modifying the course of
the disease. In addition, adjuvants reduce the risk of relapse without
altering remission rates.

Newer and more relevant therapies

Rituximab (monoclonal anti-CD20) is indicated when the
Ppatient is refractory to conventional therapy or if prednisone is re-
quired at dosages of higher than 10mg/d in combination with an
immunosuppressant for more than 6 months. It is administered as
pulse therapy, preferably at a dose of 1 g IV, repeated after 15 days
(rheumatoid arthritis protocol) or at 375mg/m?/week in 4 sessions
(protocol for lymphoma). Lower doses are ineffective. If necessary,
the protocol should be repeated in 6 months. Rituximab can be com-
bined with prednisone in a regression scheme of up to 4 months or
with an immunosuppressive agent (up to 12 months). Hypersen-
sitivity to murine proteins should be excluded. Adverse effects in-
clude infections (up to 10%), reactions during infusion, and rarely
Stevens-Johnson syndrome and progressive multifocal leukoence-
phalopathy (potentially life-threatening complications).

Historically, monoclonal anti-CD20 has been used for treat-
ment-refractory pemphigus and for patients with severe side effects
to conventional immunosuppressive treatments. However, recent
data indicate that the combination of rituximab and prednisone
may be effective as an initial treatment for pemphigus, allowing the
doses of prednisone to be reduced. It is associated with lower rates
of side effects compared with high and prolonged doses of corticoid
monotherapy.

In certain centers that specialize in the treatment of pemphi-
gus (PV and PF), for moderate and severe clinical forms, rituximab,
in combination with systemic corticosteroid therapy, has been used
as initial and maintenance treatment in all patients.

Intravenous immunoglobulin: IVIG is indicated for very
severe, refractory patients, those who present with significant ad-
verse effects, and severe and disseminated forms of pemphigus that
require a more rapid clinical response. Infused immunoglobulin
appears to accelerate pathogenic catabolism of IgG autoantibodies.
Doses of 2 to 3g/kg/cycle are recommended (cycle of 4 to 5 con-
secutive days) every 30 days. Systemic corticosteroid and adjuvant
drugs are maintained and have been used in combination with ritu-
ximab. Aseptic meningitis is a rare side effect. IgA deficiency should
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be excluded before starting this treatment.

Future therapies

Immunoadsorption is a selective extracorporeal clearance
technique that removes immunoglobulins, especially 1gG1, IgG2,
and IgG4. With this technique, circulating levels of immunoglobu-
lins can be decreased by over 80%. It is another option for refrac-
tory or very severe patients and is available in advanced centers
for autoimmune diseases. Monthly cycles of 4 consecutive days are
performed, with 2.5 times the plasma volume being perfused per
day. Contraindications include severe systemic infection, severe car-
diovascular disease, extensive hemorrhagic diathesis, and the use
of ACE inhibitors.

We present an algorithm for the treatment of fogo selvagem
(see Figure 2)

Maintenance after consolidation phase: CE should be re-
duced progressively, after disease control or the end of the conso-
lidation phase, reducing the corticosteroid dose by approximately
25% every 2 weeks until 20mg/d and then slowly. If more than 3
lesions appear, return to the previous dose. If the disease recurs,
return to the dose of the 2 previous phases. If it does not stabilize
within 2 weeks, return to the starting dose. If the treatment is combi-
ned with an immunosuppressant, replace it or use rituximab, IVIG,
or immunoadsorption. High levels of anti-Dsg-1 by ELISA indicate
cutaneous relapses.

Clinical and laboratory monitoring: Clinical reassessments
(skin and mucous membranes) should be performed every 2 weeks
and, after control, monthly. Significant adverse effects include dia-
betes mellitus, systemic arterial hypertension, and heart failure due
to Corticosteroid (CS) therapy; respiratory distress, anemia, and he-
patitis (DDS, MTX); respiratory infections and hepatitis (CS, immu-
nosuppressants); mental disorders (CS); myopathy, osteoporosis,
avascular bone necrosis, glaucoma, and cataract (CS); and hemato-
logical abnormalities (immunosuppressants).

Vaccination: The use of adjuvant immunosuppressants and
rituximab contraindicates vaccination with live virus.

Serological monitoring: Serology (IIF and/or ELISA)
should be performed at the outset of treatment, after 3 months, and
then according to disease progression.

Treatment discontinuation: Discontinuation is based pri-
marily on clinical signs and may be accompanied by anti-Dsg ELISA
and IIF. In some centers, negativity by IIF is recommended. Discon-
tinue CS in patients with complete remission and minimal therapy,
and discontinue adjuvants 6 to 12 months later.

EVOLUTION AND PROGNOSIS

Until the 1950s, the prognosis was poor, with a significant
mortality rate due to cachexia and systemic infection. With the in-
troduction of systemic corticosteroid therapy, this rate fell to 30%.
By combining it with immunosuppressive adjuvants and recogni-
zing and treating the adverse effects of systemic corticosteroids,
the mortality rate was reduced to approximately 6%. PF without
compromising mucous membranes has a better prognosis than
pemphigus vulgaris. PF usually has a chronic evolution and it is
necessary increase the posology of the medication when relapses
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or or Prednisone + AZA
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Systemic antibiotc therapy if pyoderma

FIGURE 2: Pemphigus foliaceus - treatment algorithm

¢ complications

Mantain and
reduce dose

Rituximab and/or IVIg
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FS - fogo selvagem; BSA - body surface area (1% means the sum of injured areas corresponding to the palm area); CS - corticosteroid; DDS - diamino-diphenil-sulfone or
dapsone; AZA - azathioprine; MMF - mycophenolate mofetil; MTX - methotrexate; IVIg - intravenous immunoglobulin.

occur. Approximately half of all patients experience remission but
remain at risk of recurrence, even after years without treatment. The
remaining patients keep their disease under control with low doses
of therapy.

CONCLUSION

PF is an autoimmune, anti-cadherin-based, acantholytic bul-
lous disease. In Brazil, its incidence is high, mainly in the midwest
and northwest regions, and is called endemic PF or FS. This differs
from classical pemphigus foliaceus, based on its epidemiology: it
compromises young adults from the rural areas of fogo selvagem
regions, with a family history. Anti-desmoglein 1 autoantibodies are
directed against desmosomal structures, wherein the loss of adhe-
sion of keratinocytes in the upper layers of the epidermis causes
superficial blisters. Its etiology is multifactorial, including genetic,

immunological, and environmental factors, primarily hematopha-
gous bites, and it is recommended that drug exposure be assessed.
Flaccid blisters rupture quickly, leaving erosion-crusted areas in
seborrheic regions, and it should be differentiated from seborrheic
dermatitis, actinic keratosis, and chronic lupus erythematosus.

The clinical presentation varies from localized to dissemina-
ted. Clinical suspicion should be confirmed with histopathological
and immunological examinations, especially immunofluorescence.
Its evolution is usually chronic, and the treatment varies according to
the clinical condition, but it typically requires systemic corticosteroid
therapy, in combination with adjuvant immunosuppressive therapy
to decrease the adverse effects of corticosteroids. The disease, once
controlled, remains stable with low doses of medication, and a signi-
ficant proportion of patients experience remission. 1
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