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Abstract

Background Pemphigus encompasses a group of life-threatening autoimmune bullous diseases characterized by blis-
ters and erosions of the mucous membranes and skin. Before the era of immunosuppressive treatment, pemphigus was
almost always fatal. Due to its rarity, only few randomized controlled therapeutic trials are available. Recently, rituximab
has been approved as first-line treatment for moderate and severe pemphigus vulgaris in Europe and the United States.
Objectives The Autoimmune blistering diseases Task Force of the European Academy of Dermatology and Venereol-
ogy (EADV) has initiated a throughout update of the guideline for the management of patients with pemphigus.

Results The guidelines for the management of pemphigus were updated, and the degree of consent among all task
force members was included. The final version of the guideline was consented by the European Dermatology Forum
(EDF) and several patient organizations.
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Introduction

Pemphigus encompasses a group of life-threatening autoimmune
bullous diseases characterized by flaccid blisters and erosions of
the mucous membranes and/or skin.' The severity of the disease
is based on its progressive course which is accompanied by an
increased body catabolism with loss of body fluids and proteins
and secondary bacterial and viral infections which may lead to
sepsis and cardiac failure. Before the advent of systemic corticos-
teroids, pemphigus was almost always fatal within two years after
making the diagnosis. Pathophysiologically, the underlying
intraepithelial blister formation is caused by IgG autoantibodies
against the desmosomal adhesion proteins, desmoglein 3 (Dsg 3)
and/or desmoglein 1 (Dsgl), on the cell surface of epidermal ker-
atinocytes.™® Pemphigus is rare, and its incidence has been esti-
mated to about 2 new patients per 1 million inhabitants per year
in Central Europe.”® Two main clinical variants are known, pem-
phigus vulgaris (PV) and pemphigus foliaceus (PF). The patho-
genic role of anti-desmoglein 1 and 3 IgG has been clearly
established since the injection of patients’ sera or affinity-purified
IgG from pemphigus sera into neonatal mice reproduces clinically
and immunopathologically the cardinal symptoms of pemphigus
within 24 h."®, In most patients, disease activity is closely corre-
lated with serum levels of desmoglein-reactive autoantibodies.”°
Due to its rarity, only few randomized controlled trials (RCT) are
available in pemphigus, most of them limited by the low numbers
of patients enrolled and the lack of statistically significant differ-
ences between the study groups. A few studies compared different
doses of prednisone/prednisolone, i.v. corticosteroid pulses versus
placebo, azathioprine versus mycophenolate mofetil, and the use
of adjuvant treatment with methotrexate, cyclosporine, cyclophos-
phamide or high-dose intravenous immunoglobulins.'>'>. The
combination of systemic corticosteroids (prednisone/pred-
nisolone, 1.0-1.5 mg/kg/day) and potentially corticosteroid-spar-
ing immunosuppressive drugs, mostly azathioprine and
mycophenolate mofetil, was regarded as standard first-line therapy
by most clinicians."

Over the past 15 years, more than 1,000 pemphigus patients
treated with rituximab (monoclonal antibody against the CD20
molecule on B lymphocytes) have been reported in the litera-
ture.* Rituximab has first been used to treat severe forms (recal-
citrant or relapsing types) and later as first-line treatment
reaching complete remissions in 80-90% of patients.'”'®
Recently, a randomized controlled trial with newly diagnosed
patients with PV and PF showed that 89% of patients assigned
to the rituximab group achieved complete remission off therapy

versus 34% of patients assigned to treatment with prednisone
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alone."® Additionally, prednisone could be stopped after only
6 months of treatment in around 70% of patients initially trea-
ted with rituximab, leading to a twofold decrease in the number
of severe treatment side-effects.'®

For this reason, the Autoimmune blistering diseases task force
of the European Academy of Dermatology and Venereology
(EADV) has initiated a thorough update of the previous guideli-
nes for the management of patients with pemphigus."?

Methodology of guideline preparation

To facilitate this process, a writing group, i.e. PJ, BH, AP, SU,
DZ, MH and ES, appointed by the Autoimmune blistering diseases
task force of the EADV wrote the first version of the updated
guidelines following two telephone conferences. Thereafter, all 62
members of the EADV Autoimmune blistering diseases task force
(notation group) were invited to assign scores (ranging from 0 to
5 according to the increasing degree of consensus) to each of the
recommendations statements using the syntax shown below. This
process identified the statements of major agreement or disagree-
ment. Indicated major statements were then voted upon, and the
degree of consensus was indicated for all statements. Based on the
marks of the notation group, the writing group then prepared a
second and a third version of the guidelines, until each of the
statements was given a mark >4 by the voting group. In this pro-
cess, a consensus meeting was held during the annual meeting of
the EADV in Madrid, Spain, September 2019. The manuscript
was then reviewed by the different European patient organiza-
tions. The revised version of the guideline was finally passed to
the European Dermatology Forum (EDF) for final consensus.

Grade of recommendation Syntax

Strong recommendation Is recommended

Recommendation May be recommended
Recommendation pending May be considered

Negative recommendation Is not recommended

Initial evaluation of pemphigus
The initial clinical examination should seek basic evidence for the
diagnosis of pemphigus, as well as screening for co-morbidities.

Major objectives
To confirm the clinical diagnosis of pemphigus.
To search for risk factors, severity factors and potential co-
morbidities based on history and initial clinical evaluation.

© 2020 European Academy of Dermatology and Venereology
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To specify the type of initial involvement (skin, mucosa) and
its extent.

To evaluate the prognosis depending on the age of the
patient, and general condition.

To measure extent and distribution of the lesions by Autoim-
mune Bullous Skin Intensity and Severity Score (ABSIS) or
Pemphigus Disease and Area Index (PDAI).

To measure the impact on patients’ quality of life using der-
matology-specific score (DLQI) and tools specific for
autoimmune blistering diseases (ABQOL, TABQOL).'>?°

To start treatment expecting to achieve disease control and
complete remission as soon as possible.

Professions involved

The treatment plan for patients with pemphigus is the responsi-
bility of an experienced dermatologist, usually a hospital-based
dermatologist in a tertiary referral centre, a specialized centre or
a member of a network.

Other health professionals who may have supportive func-

tions are as follows:

* The consultant dermatologist in general practice.

o The patient’s general practitioner.

« All other specialists whose expertise is necessary, based on
the patient’s general clinical condition, co-morbidities, such
as internists, cardiologists, stomatologists, ophthalmologists,
otorhinolaryngologists, gastroenterologists, gynaecologists,
urologists, proctologists, rheumatologists, oncologists and
psychologists.

e Health nurses in selected cases in which home care is
required and applicable, e.g. elderly or disabled patients
with residual mucosal or skin lesions following hospitaliza-
tion

Dietician, physiotherapist

 Nurse specialist/practitioner

It is recommended that a dermatologist experienced in the
management of pemphigus is involved in setting up the ini-
tial treatment plan.

It is recommended that other health professionals (as listed
above) are involved in the management of the patient
according to the sites of involvement, disease severity, co-
morbidities and complications.

Clinical examination

Medical history Tt is recommended to document the following
points:
Specify the time of first onset of symptoms.
Specify functional symptoms, i.e. pain, pruritus, intensity of
dysphagia, ocular and ENT symptoms, dysuria, anogenital
problems and weight loss.
Record haematological, oncologic, endocrine, cardiovascular
and infectious medical history to search for risk factors of
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oral corticosteroid treatment and evolving complications of
immunosuppressive therapy.

Evaluate anticipated pregnancy, actively practiced contracep-
tion (especially if immunosuppressive treatment is being
considered).

Ask for recent drug intake which may potentially induce
pemphigus, such as angiotensin-converting enzyme (ACE)
inhibitors, angiotensin receptor blockers, beta-blockers,
cephalosporins, phenylbutazone, pyritinol, thiopronine and
rifampicin. D-penicillamine, which was classically involved
in drug-induced pemphigus, is almost no longer used. It may
be considered whether to discontinue ACE inhibitors, angio-
tensin receptor blockers, beta-blockers, cephalosporins,
phenylbutazone, pyritinol and thiopronine in the case of a
clear temporal association between the occurrence of pem-
phigus lesions and the drug intake.

Evaluation of the impact on quality of life using validated
questionnaires, e.g. DLQI, and/or the ABQOL and TABQOL
questionnaires specific for autoimmune bullous diseases may
be considered (4.2 &+ 1.2).

Check for updated vaccination. Inquire about a possible trip
in a country in which vaccination with a live vaccine is
required (to perform this vaccination before using immuno-
suppressive treatment.)

Physical examination
General. It is recommended to assess the following aspects:

The extent of skin and mucous membrane lesions, the degree
of mucosal damage and functional impairment (dysphagia, dys-
phonia, weight loss, impairment of vision, dyspareunia). It is
recommended to quantify the extent of skin and mucosal lesion
using one of the two validated scoring systems: the Pemphigus
Disease Area Index (PDAI) or the Autoimmune Bullous Skin
Intensity and Severity Score (ABSIS) (4.5 + 1.0).2122

The patient’s general condition and co-morbidities are as fol-
lows:

Bodyweight.

Arterial blood pressure.

General condition, co-morbidities (neoplastic, cardiovascu-

lar, musculoskeletal, diabetes, etc.).

The majority of authors do not recommend performing the
classical Nikolsky’s sign, considering that there are other tools to
measure disease activity, and that it is not necessary to induce
new lesions in patients who already have skin erosions.

Pemphigus vulgaris (PV). Usually begins with oral mucosal
lesions: buccal and/or gingival painful, persisting erosions which
interfere with eating. Less common are non-cicatricial ocular
lesions, and nasal, laryngeal, oesophageal, genital and anal ero-
sions are also possible.

Cutaneous involvement (which may appear several weeks or
months after the first appearance of mucosal lesions) presents

© 2020 European Academy of Dermatology and Venereology
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with flaccid bullae with clear content, developing on non-erythe-
matous skin quickly transforming into postbullous erosions.

The lesions may be localized or generalized and predominate
at seborrhoeic areas (chest, face, scalp, interscapular region) and
mechanically stressed regions as well as on the extremities.

The disease is usually not associated with major pruritus.

Fingernail involvement is possible.

Pemphigus foliaceus (PF). Cutaneous involvement: transient,
flaccid bullae or puff pastry-like exfoliation transforming into
crusty erosions in seborrhoeic skin areas (chest, scalp, face, inter-
scapular region).

More extensive cutaneous involvement in sporadic and ende-
mic pemphigus foliaceus (‘Fogo Selvagem’, Brazilian pemphigus,
Tunisian pemphigus). No mucosal involvement.

Paraneoplastic pemphigus (PNP). To be suspected in the context
of concomitant malignancy, particularly non-Hodgkin’s lym-
phoma, chronic lymphocytic leukaemia, thymoma or Castle-
man’s disease. In not all cases, the underlying malignancy has
been diagnosed at the time of diagnosis.

Moreover, the symptoms of PNP can precede the malignancy.

Mucosal involvement: initially limited cheilitis and/or ulcerative
stomatitis, persisting painful erosions which lead to severe dyspha-
gia. Cicatricial conjunctivitis, keratitis and genital involvement are
common. Pharyngeal involvement is possible; the nasal cavity and
oesophagus can also be affected leading to phagodynia.

Cutaneous polymorphic lesions with symptoms resembling
mild lichen planus-like to graft-versus-host disease-like, ery-
thema multiforme-like, bullous pemphigoid-like or pemphigus
vulgaris-like eruption. Palmar involvement is common.

Pulmonary involvement (alveolitis, bronchiolitis obliterans,
pulmonary fibrosis) is a characteristic and life-threatening com-
plication.

Diagnosis

The diagnosis of pemphigus is based on four criteria
1 Clinical presentation (see 2.3)
2 Histopathology
3 Direct immunofluorescence (DIF) examination of a perile-
sional skin or mucosal biopsy
4 Serological detection of autoantibodies against epithelial cell
surface by indirect immunofluorescence (IIF) and/or enzyme-
linked immunosorbent assay (ELISA Dsgl and Dsg3).
It is reccommended to perform the following investigations for
the diagnosis:
e A lesional biopsy for histopathology
e A perilesional biopsy for DIF examination
« Serology

Histopathology Preferentially, a 3- to 5-mm punch biopsy of a
recent (<24 h) vesicle or 1/3 of the peripheral portion of a blister
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and 2/3 perilesional skin (placed in 4% formaldehyde solution)
should be taken for routine histopathological analysis: intraepi-
dermal suprabasal acantholysis in PV or acantholysis at the gran-
ular layer in PF. Epidermal acantholysis, suprabasal cleft
formation, dyskeratotic keratinocytes, vacuolar change of the
basilar epidermis and epidermal exocytosis of inflammatory cells
(PNP).

Direct immunofluorescence microscopy Skin biopsy of perile-
sional skin or mucosa (up to 1 cm from a recent lesion), put
into a cryotube for transportation in a cylinder of liquid nitro-
gen, or in saline (delivery < 36 h) or Michel’s fixative for DIF
analysis: IgG and/or C3 deposits at the surface of epidermal/ep-
ithelial keratinocytes.

The epithelial cell surface staining for in vivo IgG deposition
is normally granular or linear as observed by DIF examination.

Epithelial cell surface deposits can sometimes be ,ociatea With
linear deposits of IgG or C3 along the dermal-epidermal junc-
tion, suggestive of PNP, or pemphigus erythematosus, or the
coexistence of pemphigus and pemphigoid.

In specialized laboratories, plucked hairs can be utilized for
DIF for the diagnosis of pemphigus.

Immune serological tests
Indirect immunofluorescence microscopy.

e ITF examination of patient’ serum on monkey oesophagus
or human skin to search for autoantibodies against surface
proteins of epidermal keratinocytes. The smooth and reticu-
lar staining pattern is also referred to as ‘chicken wire’,
‘honeycomb’ or “fishnet-like’.

e ITF microscopy based on cells that recombinantly express
Dsg 1 and Dsg 3 on the cell surface (Biochip; Euroimmun).

In case of atypical presentation, suspected PNP, or the suspi-

cion of an unrelated autoimmune bullous disorder, additional
immunopathological tests may be performed, such as ITF micro-
scopy on rat bladder and/or immunoblot/immunoprecipitation.

ELISA Detection of anti-Dsgl (PF/mucocutaneous PV) and/or
anti-Dsg3 IgG autoantibodies (Abs) (mucosal PV) by ELISA
(Table 1).

The detection of anti-Dsg IgG autoantibodies by ELISA is
positive in more than 95% of cases.

In general, ELISA values correlate with the extent and/or
activity of disease (see remark above and prognostic value for
relapse, helping to guide treatment).

Table 1 Commercially available ELISAs

Desmoglein 1 MBL, Euroimmun
Desmoglein 3

Envoplakin (210 kDa)

MBL, Euroimmun
Euroimmun
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It is recommended to make the diagnosis of PV/PF on the fol-
lowing findings:
Compatible clinical picture plus positive DIF examination

If DIF examination is negative, it is recommended to repeat

the biopsy for DIF microscopy.

If a new biopsy is not available, or still negative, it is recom-

mended to make the diagnosis of pemphigus in patients with:

» Compatible clinical picture plus corresponding typical his-
tological picture of acantholysis plus significant positive IIF
on monkey oesophagus: (4.2 £ 1.3). In this particular case,
the presence of a typical histological picture of acantholysis
is absolutely necessary to exclude an erythema multiforme
major.

e Compatible clinical picture and histopathology plus serum
reactivity against recombinant Dsg 1 and/or 3 by ELISA or
IIF on cells that express recombinant Dsgl/Dsg3
(4.7 £ 0.8).

Diagnosis of paraneoplastic pemphigus
* In case of atypical clinical features (i.e. progressive stomati-
tis, lichenoid or erythema multiforme-like skin lesions), the
diagnosis of PNP must be considered.

Lesional histopathology frequently shows dyskeratosis and a

lichenoid interface dermatitis in addition to acantholysis.

 DIF examination may reveal linear staining of IgG/C3 at the
dermal-epidermal junction in addition to intercellular
staining of the epithelium.

o IIF examination of serum on rat bladder shows cell surface
staining of epithelial cells, corresponding to reactivity
against plakin proteins.

 Immunoblot with epidermal extracts shows IgG against envo-
plakin (210 kDa) and periplakin (190 kDa), Dsg3 (130 kDa),
and more rarely Dsgl (160 kDa). Anti-desmocollin Abs can
be occasionally detected, usually in association with anti-en-
voplakin Abs (Table 1) (4.6 £ 1.2). Alpha-2-macroglobulin-
like-1 (A2ML-1, 170 kDa) can only be detected under non-
denaturing condition—non-reducing condition.

e Immunoblot with extracts from cultured keratinocytes
reveals IgG against envoplakin (210 kDa), periplakin
(190 kDa) and desmoplakin I/IT (210 and 250 kDa).

e Immunoprecipitation with keratinocyte extracts is not per-

formed in clinical practice. It can reveal IgG autoantibodies

against envoplakin (210 kDa) and periplakin (190 kDa),

Dsg3 (130 kDa), Dsgl (160 kDa), desmocollins, desmo-

plakins I and II, BP230/BPAGI, plectin (500 kDa) and

alpha-2-macroglobulin-like-1 (A2ML-1, 170 kDa)

(4.6 + 1.5).

Work-up before corticosteroid or immunosuppressive ther-
apy
It is recommended to perform the following investigations
before treatment is initiated: (4.8 =& 0.9)

JEADV 2020, 34, 1900-1913

Complete blood count;

Creatinine, blood electrolytes;

Transaminases, gamma GT, alkaline phosphatase;

Total serum protein, albumin;

Fasting serum glucose;

Hepatitis B, C and HIV;

Serum IgA (in case of intravenous immunoglobulin (IVIG)

treatment);

G6PD activity, bilirubin and reticulocytes (in case of treat-
ment with dapsone)

Thiopurine methyltransferase (TPMT) activity (in case of
treatment with azathioprine)

Ocular examination to exclude glaucoma and cataract

It may be recommended to perform the following investiga-
tions before treatment is initiated: (4.8 + 1.2)

Chest X-ray (in case of elevated risk of tuberculosis)
Quantiferon test or PPD (in case of elevated risk of tubercu-
losis).

Abdominal sonography

£ HCG to exclude pregnancy in females of childbearing age;
Osteodensitometry prior to glucocorticoid treatment;

Therapeutic management

Objectives

The primary objective is the control and healing of the bullous
skin and/or mucous lesions while minimizing, as much as possi-
ble, serious side-effects of treatment.

The treatment aims are as follows:

Healing of the bullous eruption and disappearance of the
functional impairment associated with the disease;
Prevent/strictly limit the appearance of recurrences;

Improve the quality of life of the patients;

Limit common side-effects usually associated with long-term
immunosuppressive or corticosteroid treatment.

Professionals involved

The initial management, diagnosis and treatment of extensive
manifestations of the disease usually require hospitalization
in a dermatology department.

This is continued until clinical control of the bullous erup-
tion is achieved.

In limited forms of pemphigus, additional diagnostic exami-
nations and clinical monitoring can be either performed in
an inpatient or outpatient setting.

Overall management is coordinated by the dermatologist in
liaison with the referring dermatologist, the general physician
and other medical specialists and hospital doctors from the
centre of reference and/or geographical area (if a reference
centre exists in the particular country).

Specialists and health professionals involved are identical to
those listed in the initial evaluation (see §2.2).
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Exceptionally, the disease can occur during childhood, and
children should be supported by a multidisciplinary team,
jointly by a reference centre, a paediatric dermatology depart-
ment or a paediatrician.

Therapeutic management

Mild pemphigus The following definition of mild pemphigus is
recommended: (4.9 &+ 0.3)

 PF with involved body surface area (BSA) <5 %.

e PV with involved body surface area (BSA) <5 % and lim-
ited oral lesions not impairing food intake or requiring
analgesics.

o PDAI score < 15.%

A. Mild pemphigus foliaceus

Initial treatment of mild PF. Despite the fact that few of these
treatments have been robustly evaluated in mild types of PF, the
following initial therapies may be considered (Fig. 1):

Mild pemphigus foliaceus*

Dapsone: start with 50 to 100 mg/day, adjusted to clinical
response up to 1.5 mg/kg bodyweight. Dapsone is usually com-
bined with topical (classes 1II V)
(4.4 £+ 1.3).** However, around 50% of patients who are started
with dapsone without oral corticosteroids further relapse and sec-

corticosteroids and

ondarily need a systemic corticosteroid treatment.*”> Additionally,
dapsone failed to demonstrate a corticosteroid-sparing effect over
corticosteroids alone in a randomized controlled study.*®

Or

Topical corticosteroids: (class III, IV) alone if there are only
very limited lesions (4.3 £ 1.4).

Or

Systemic corticosteroid therapy with prednisone 0.5-1.0 mg/
kg/day (4.7 + 1.0).

Or

rituximab (two infusions of 1 g two weeks apart) alone, or
associated with topical corticosteroids,?’ or oral corticosteroids
(prednisone 0.5 mg/kg/day)'® with a rapid decrease in order to
stop corticosteroids after 3 to 4 months (4.6 £ 1.2).

1¢t line treatment

weight, usually combined with topical corticosteroids

limited lesions

associated with topical corticosteroids or oral prednisone
0.5 mg/kg/day

* Dapsone: start dose 50 to 100 mg/day, up to 1.5 mg/kg body
» Topical corticosteroids: (class Ill, IV) alone if there are only very

» Systemic corticosteroids: prednisone 0.5-1.0 mg/kg/day
¢ Rituximab: two infusions of 1g two weeks apart, alone, or

\j

\ i
Disease control

No

2" line treatment

¢ Rituximab: two infusions of 1g two weeks apart, alone, or
associated with topical corticosteroids or oral prednisone 0,5 mg/
kg/day, in patients previously treated with dapsone or topical
corticosteroids

* Systemic corticosteroids: prednisone 0.5-1.0 mg/kg/day with or
without azathioprine (1 to 2.5 mg/kg/d), or mycophenolate mofetil
2g/day or mycophenolate sodium 1440 mg/d — if rituximab is not
available or contraindicated

achieved

Yes

Y

Y

Disease control achieved
Continue previous treatment
¢ Dapsone 1.5mg/kg/day

Disease control not achieved
¢ Add Rituximab
¢ Add prednisone 0.5-1.0 mg/kg/day

or ¢ And/or
¢ Prednisolone azathioprine (1 to 2.5 mg/kg/d)
or or
« Topical corticosteroids mycophenolate mofetil 2g/day
or

mycophenolate sodium 1440 mg/d

Figure 1 Treatment algorithm for mild pemphigus foliaceus. *involved body surface area <5 % and/or PDAI score < 15.
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Second line—The following second-line therapies of mild PF
may be recommended:

In patients who have been initially treated with dapsone and/
or topical corticosteroids (without oral corticosteroids or ritux-
imab) and have persistent active lesions and detection of anti-
Dsgl serum antibodies and significant impact on quality of life
(ABQOL or DLQI scores):

e rituximab (two infusions of 1 g two weeks apart) alone or
associated with oral corticosteroids (prednisone 0.5 mg/kg/
day) with a rapid decrease in order to stop corticosteroids
after 3 or 4 months (4.7 + 0.6).1¢28

Or ( if rituximab is contraindicated or not available)

Systemic corticosteroid therapy with prednisone 0.5-1.0 mg/
kg/day with or without azathioprine (1 to 2.5 mg/kg/day), or
mycophenolate mofetil 2 g/day or mycophenolate sodium
1,440 mg/day (4.8 & 1.5).>>%°

In patients who have been initially treated with oral corticos-
teroid therapy alone and have persistent active lesions, add
rituximab (4.9 + 1.2).

B. Mild pemphigus vulgaris

Initial treatment of mild PV.

The following initial therapies of mild PV are recommended
(Fig. 2):

Systemic corticosteroid therapy with prednisone 0.5-1.0 mg/
kg/day with or without azathioprine (2.0 mg/kg/day), or
mycophenolate mofetil 2 g/day or mycophenolate sodium
1,440 mg/day (4.6 £+ 1.0).

Mild pemphigus vulgaris*

Or

rituximab (two infusions of 1 g two weeks apart) alone, or
associated with oral corticosteroids (prednisone 0.5 mg/kg/day)
with a rapid decrease in order to stop corticosteroids after 3 or
4 months (4.6 + 1.7).18313

The following second-line therapies of mild PV are recom-
mended:

In patients initially treated with prednisone/prednisolone
0.5-1.0 mg/kg/day alone who have persistent active lesions, and
in patients with CS side-effect or contraindication to conven-
tional immunosuppressant, and detection of anti-Dsg3 serum
antibodies and significant impact on quality of life (ABQOL or
DLQI scores): (4.8 £ 2.2).

e Addition of rituximab (two infusions of 1 g two weeks
apart) with a rapid decrease of oral prednisolone in order to
stop corticosteroids after 3 to 4 months (4.8 £ 1.0).

In patients initially treated with prednisone/prednisolone 0.5—
1.0 mg/kg/day plus rituximab, who have persistent active
lesions, it is recommended to increase the dose of prednisone/
prednisolone up to 1 mg/kg/day (4.6 + 0.7).

Moderate and severe types of pemphigus (PV and PF) The
following definition of moderate and severe pemphigus is rec-
ommended: (4.8 + 0.5) (Fig. 3).
e Multiple mucosal involvement of PV: oral, nasopharyngeal,
conjunctival, genital
e Severe oral lesions or dysphagia with weight loss
e Significant pain

1¢t line treatment

¢ Rituximab: two infusions of 1g two weeks apart, alone, or
associated with oral prednisone 0.5 mg/kg/day with a rapid
decrease in order to stop corticosteroids after 3 or 4 months

» Systemic corticosteroids: prednisone 0.5-1.0 mg/kg/day with or
without azathioprine (2.0 mg/kg/d), or mycophenolate mofetil
2 g/day or mycophenolate sodium 1440 mg/d

v

v

Disease control achieved
¢ Continue previous treatment with
rapid decrease in order to stop
corticosteroids after 3 or 4 months (if
combined with rituximab), or slower
without rituximab

2" line treatment = disease control not achieved or cs side
effects or ci to conventional imnmunosupppressants

« Patients initially treated with prednisone/ prednisolone
0.5-1.0 mg/kg/day alone: Add rituximab (two infusions of 1g two
weeks apart) with a rapid decrease of oral prednisolone in order
to stop corticosteroids after 3 or 4 months

« Patients initially treated with prednisone/ prednisolone
0.5-1.0 mg/kg/day plus rituximab: increase the dose of
prednisone up to 1 mg/kg/day

Figure 2 Treatment algorithm for mild pemphigus vulgaris. *involved body surface area <5 % and/or limited oral lesions not impairing

food intake or requiring analgesics and/or PDAI score < 15.
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 And/or skin lesions >5% BSA.
Moderate pemphigus: PDAI score> 15 and < 45
Severe pemphigus: PDAI score > 45.%

First-line treatment of moderate and severe types of pemphi-
gus. Since there is no evidence in the literature that moderate
and severe types of pemphigus must be treated in a different
way, the proposals below refer to both moderate and severe
types of the disease.

The following first-line therapies of moderate and severe pem-

phigus are recommended:

e Rituximab (two infusions of 1 g two weeks apart) associ-
ated with systemic corticosteroids (prednisone 1 mg/kg/
day) with a progressive tapering in order to stop corticos-
teroids after 6 months (4.9 + 0.4).183132

NBI1: Rituximab can be administered as a monotherapy or

associated with topical corticosteroids'®*” in patients with abso-
lute contraindication to corticosteroid
(4.7 + 0.9).

Or ( if rituximab is contraindicated or not available):

systemic therapy.

e Systemic corticosteroid therapy (oral prednisone 1 to
1.5 mg/kg/day)

alone or  associated with an

Moderate to severe PV/PF

immunosuppressive drug as corticosteroid-sparing agent
(azathioprine 1 to 2.5 mg/kg/day or mycophenolate mofetil
2 g/day or mycophenolate sodium 1,440 mg/day), particu-
larly in patients with an increased risk of severe corticos-
teroid side-effect related to an expected prolonged use of
corticosteroids, or if there is no possibility to treat the
patient with rituximab."**?° Clinicians should be cautious
for side-effects, relative and absolute contraindication of
systemic corticosteroid therapy (4.8 £ 0.4).

In patients with neoplasia (paraneoplastic pemphigus or other

type of pemphigus associated with cancer), it is recommended
to consult with an oncologist, before the use of anti-CD20 mon-
oclonal antibodies (4.9 + 0.4).
Maintenance treatment after the initial cycle of ritux-
imab. Patients’ status 6 months after the first cycle of rituximab
(month 6)—In patients who are in complete remission on/off
therapy at month 6, and initially presented with a severe pem-
phigus and/or still have a high rate of anti-Dsg antibodies at
month 3, it may be considered to perform an infusion of
500 mg or 1 g of rituximab at month 6.****** The optimal dose
(500 mgto 1 g) has not been determined yet (4.7+£0.6).

1¢t line treatment

or

sodium 1440 mg/d

* Rituximab two infusions of 1g two weeks apart, associated with systemic corticosteroids (prednisone 1 mg/
kg/day) with a progressive tapering in order to stop corticosteroids after 6 months

Systemic corticosteroids oral prednisone 1 to 1.5 mg/kg/day alone or associated with an
immunosupressive drug (azathioprine 1 to 2.5 mg/kg/d or mycophenolate mofetil 2g/d or mycophenolate

Y

Y

No disease control at week 3-4 e

Disease control at week 3-4
Continue previous treatment

Initially treated with rituximab and prednisone
— increase the prednisone dose up to 1.5
mg/kg/d

or — Intravenous corticosteroids pulses

Initially treated with systemic prednisone
(1.0 mg/kg/d) alone = increase the
prednisone dose to 1.5 mg/kg/d PLUS add
rituximab (2x1g)

or — add immunosupressant (azathioprine
1 to 2.5 mg/kg/d or mycophenolate mofetil
2g/d or mycophenolate sodium 1440 mg/d)

Initially treated with prednisone (1,5 mg/kg/d)
alone — add rituximab (2x1g)

or — add immunosupressant (azathioprine
1 to 2.5 mg/kg/d or mycophenolate mofetil
2g/d or mycophenolate sodium 1440 mg/d)

Maintance treatment at 6 months
 Rituximab 500 mg or 1g
* In patients in CR on/off
and
« Initially presented with a severe pemphigus
and/or still have a high rate of anti-Dsg
antibodies at Month 3
* Rituximab 2g (two infusions of 1g two weeks
apart)
* In patients without CR on/off therapy

Maintance treatment at 12 and 18 months

¢ Rituximab 500 mg at Month 12 and Month 18

> * In patients in CR on/off therapy

 In particular in patients with still positive anti-
desmoglein antibodies

Figure 3 Treatment algorithm for moderate and severe pemphigus vulgaris and pemphigus foliaceus. CR, complete remission
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In patients without complete remission on/off therapy at
month 6, it may be recommended to perform two infusions of
1 g two weeks apart (2 gin total) (4.8 £ 0.5).2%%

Months 12 and 18 after the first cycle (M12 and MI8) —In
patients in complete remission on/off therapy, it is recom-
mended to perform one infusion of rituximab (500 mg) at
month 12 and another infusion of 500 mg at month 18, in par-
ticular in patients with still positive anti-Dsg antibodies
(4.2 £ 1.4).3%

The literature does not provide sufficient evidence to recom-
mend systematic infusions of rituximab after month 18 in
patients in complete remission.>® Monitoring of circulating anti-
Dsg antibody ELISA values is necessary at least every six months
(4.7 + 1.2).

It may be considered to perform additional infusions of ritux-
imab as maintenance therapy after month 18 in patients with a
re-increase of anti-Dsg antibodies after their initial disappearance
following the initial infusions of rituximab. (4.6 + 1.1).3%3536

Absence of initial disease control (after 3 to 4 weeks of treat-
ment). In patients initially treated with rituximab and pred-
nisone—It is recommended to increase the prednisone dose up
to 1.5 mg/kg/day (4.6 &+ 0.7).

Or

Intravenous corticosteroid pulses: methylprednisolone 0.5—
1 g/day or dexamethasone 100 mg/day over 3 consecutive days
in initial intervals of 3—4 weeks (4.3 + 0.9).%7

In patients initially treated with systemic corticosteroids alone (at
an initial dose of prednisone, 1.0 mg/kg/day)—It is recommended
to increase the prednisone dose to 1.5 mg/kg/day and add ritux-
imab (2 x 1 g), or if there is no possibility to treat the patient
with rituximab, propose the addition of an immunosuppressant
(azathioprine 1 to 2.5 mg/kg/day or mycophenolate mofetil 2 g/
day or mycophenolate sodium 1,440 mg/day) (4.6 &+ 0.7).

In patients treated with systemic corticosteroids alone (at an initial
dose of prednisone, 1.5 mg/kg/day)—TIf there is no possibility to
treat the patient with rituximab, it is recommended to add a cor-
ticosteroid-sparing agent (azathioprine 1 to 2.5 mg/kg/day or
mycophenolate mofetil 2 g/day or mycophenolate sodium
1,440 mg/day). Cyclophosphamide is less frequently used due to
its potentially severe side-effects (4.9 £+ 0.3).1

In patients with severe/refractory pemphigus—Three other treat-

ments may be recommended (in addition to rituximab, or if

there is no response to rituximab treatment, or in addition to an

immunosuppressant if there is no possibility to treat the patient
with rituximab): (4.8 £ 2.3)

¢ Intravenous immunoglobulins (IVIG) 2 g/kg/cycle (over 2—

5 consecutive days every 4 weeks).’® Treatment can also be

JEADV 2020, 34, 1900-1913

performed over several days to avoid headache and nausea.
Aseptic meningitis is a rare but important side-effect of
IVIG treatment which needs to be considered, in particular
in patients who commonly experience episodes of migraine.
Even though rare, complete IgA deficiency is a contraindi-
cation for IVIG treatment (4.8 £ 1.0).

e Intravenous corticosteroid pulses: methylprednisolone 0.5—
1 g/day or dexamethasone 100 mg/day over 3 consecutive
days in initial intervals of 3—4 weeks (4.2 + 1.5).%7

e Immunoadsorption (minimum of 2 cycles over 3—4 consec-
utive days which are performed 4 weeks apart). Contraindi-
cations include severe systemic infections, severe

cardiovascular diseases, hypersensitivity against compo-

nents of the immunoadsorption column, treatment with
angiotensin-converting enzyme inhibitors and extensive

haemorrhagic diathesis (4.3 + 1.3).3940

Conventional immunosuppressive
adjuvants may be considered as first-line therapy when ritux-

adjuvant Conventional

imab is not available, or not permitted as first line, or in patients
with contraindications to rituximab.

The main immunosuppressants used as first-line treatments
in pemphigus are azathioprine and mycophenolate mofetil*'
(4.8 + 1.2).

* Azathioprine (1-2.5 mg/kg/day). Start first week 50 mg/day
to detect idiosyncratic reactions (and in case stop immedi-
ately), and then raise to desired dose. Even though not pre-
dictive for idiosyncratic reactions, thiopurine methyl
transferase (TMTP) activity should be monitored prior to
treatment because the recommendations for azathioprine
dosing vary based upon TPMT activity.*' In general, adults
with pemphigus and high TPMT activity are treated with
normal doses of azathioprine (up to 2.5 mg/kg/day),
patients with intermediate or low TPMT activity should
receive a lower maintenance dose (up to 0.5 to 1.5 mg/kg/
day) depending on level of enzyme activity, and patients
with lack of TPMT activity should not be treated with aza-
thioprine.

e Mycophenolate mofetil (MMF) (2 g/day) or mycopheno-
lic acid (1,440 mg/day). In case of MMF, consider to
raise daily dose by 1 capsule (500 mg) per week until
the final dose of 2 g/day for better gastrointestinal toler-
ance.”

e Methotrexate and cyclosporine are not recommended
(4.3 + 1.2).

If conventional immunosuppressants (which must be used as
first line for regulatory reasons in some countries) fail, rituximab
may be applied as second line.

¢ Cyclophosphamide (p.o. 50 mg/day or iv. 500-750 mg/
month) may be considered as third-line treatment in recal-
citrant cases of pemphigus due its potentially severe side-ef-
fects. (4.5 £ 1.1).
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Additional supportive treatment
Intralesional injections of corticosteroids (triamcinolone ace-
tonide) may be considered for isolated lesions of oral
mucosa, lips and skin.
Topical adjuvant treatment with super-potent corticosteroids
(clobetasol propionate or triamcinolone acetonide gel)
directly to oral erosions may be considered in some patients
in combination with systemic therapy.
The use of baths containing antiseptics such as chlorhexidine
may be recommended in patients with extensive skin lesions.
It is recommended to cover erosive lesions with low adhesive
wound dressings or local emollients, and compresses.
Analgesics (paracetamol, metamizol and opioids) are recom-
mended if required.
Gels containing local anaesthetics may be recommended for
application at the mucosal surfaces.
Proper dental care is reccommended.
Extensive dental surgery, e.g. dental implants, is not recom-
mended before the healing of oral lesions.
Nutritional management with the help of a dietician or a
nutritionist is recommended if malnutrition is related to oral
involvement or systemic corticosteroid therapy.

Measures in prolonged corticosteroid therapy
It is reccommended to use vitamin D and calcium supplemen-
tation at initiation of glucocorticoid treatment to prevent
osteoporosis (4.8 £ 0.8).
It is recommended to use bisphosphonates (i.e. alendronate,
risedronate) in patients at risk (postmenopausal women,
men >50 years, with pathological initial osteoporosis screen-
ing) to prevent osteoporosis (4.9 £ 0.4).
It may be considered to perform regular ophthalmologic
evaluations during treatment with systemic corticosteroids
(4.8 + 0.7).
It may be recommended to use systemic antifungal, antiviral
and antibiotic treatments only when clinically indicated
(4.9 + 0.2).
It may be considered to apply H2 blockers or proton pump
inhibitors to prevent gastric/duodenal ulcers (4.9 &+ 0.4).
Based on insufficient evidence, the decision should be indi-
vidualized to the patient, for example in case of additional
treatment with non-steroidal anti-inflammatory drugs.*?
It is recommended to offer a psychological support if
required and to pay attention to depression, sometimes
induced by corticosteroid treatment (4.9 £ 0.3).
It may be considered to apply physiotherapy if prolonged
corticosteroid therapy is required (4.6 £ 0.7).
It may be considered to use antithrombotic prophylaxis in
case of high risk of thrombosis (4.5 &+ 0.3).

Vaccinations Adjuvant immunosuppressants and rituximab
contraindicate the use of live vaccines.

JEADV 2020, 34, 1900-1913

It is recommended that patients receiving oral corticosteroids
or immunosuppressive therapy are vaccinated against seasonal
influenza, and pneumococci (4.7 £ 0.6). Other standard vacci-
nations (tetanus, diphtheria, pertussis, polio...) are recom-
mended to be updated.

Monitoring

Pemphigus often shows a chronic (relapsing) course which
requires close monitoring of clinical symptoms and of potential
side-effects inherent to chronic immunosuppressive treatment.
Thus, a multidisciplinary approach is commonly required.

Objectives
To evaluate the efficacy and safety of treatment.
To plan the gradual reduction of immunosuppressive treat-
ment, and the duration of maintenance therapy or its discon-
tinuation.
In clinical studies, it is recommended to use the definition of
disease and outcome parameters as described by Murrell
etal " (4.9 £ 0.9).

Approach to be maintained after consolidation phase 1t is rec-
ommended to taper the systemic corticosteroids over the next
4-6 months
(4.8 £ 1.2)."®
The following tapering regimen may be recommended:

if treatment is associated with rituximab

Mild pemphigus Moderate/severe pemphigus

Month 1 0.5 mg/kg 1 mg/kg
Month 2 0.3 mg/kg 0.75 mg/kg
Month 3 0.2 mg/kg 0.5 mg/kg
Month 4 +0.1 mg/kg 0.3 mg/kg
Month 5 - 0.2 mg/kg
Month 6 - 0.1 mg/kg

Beyond the last month of corticosteroid treatment (0.1 mg/
kg/day), the attitude is not clearly defined. Three possibilities
may be considered: i) stopping corticosteroid treatment after
performing an ACTH test; ii) slow tapering (mg per mg every
month or more slowly); iii) maintaining a minimal dose of cor-
ticosteroids (usually between 3 and 6 mg/day), especially in
patients with persistent significant levels of circulating anti-Dsg
antibodies (4.5 & 0.9).

If systemic corticosteroids are used without rituximab, it is
recommended to taper the corticosteroids according to the clini-
cal response (4.9 £ 0.2).

No clear consensus could be reached between participants on
the best corticosteroid tapering regimen: it is proposed to
decrease prednisone dose by 10% - 25% every 2- 3 weeks until
15-25 mg/day (4.0 £ 1.1); once at 15-25 mg/day, no consensus
again was reached on the best way of tapering prednisone from
1 mg every 3 to 4 weeks to a more rapid tapering using 5 mg
steps. It may be recommended to taper the prednisolone dose
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even slower as the rate of anti-Dsg 1 > 50 IU/mL (situation
where the risk of skin relapse is increased) (4.2 £ 1.2). The per-
sistence of high levels of anti-Dsgl antibodies by ELISA has a
positive predictive value for skin relapses, while the persistence
of anti-Dsg3 1gG does not necessarily predict a mucosal relapse
(except if > 130 IU/mL) (4.5 + 0.8).*

Treatment of relapse In patients initially treated with ritux-
imab and systemic corticosteroids:

o If the relapse occurs during tapering of prednisone between
month 0 and month 4, it is recommended to re-increase
oral corticosteroids (depending on the severity of relapse)
(4.8 + 0.4).

If the relapse occurs during tapering of prednisone between

month 4 and month 6, it is recommended to perform an
additional cycle of 2 g of rituximab. In this case, a mainte-
nance infusion of rituximab will not be performed at month
6 (4.3 + 1.4).

If the relapse occurs after stopping prednisone (after the

month 6 maintenance infusion of rituximab): few evidence
based data are available from the literature in this particular
situation; we thus recommend an evaluation by an expert in
the field of pemphigus (4.8 & 0.5).

In patients not initially treated with rituximab:

o If the relapse occurs during tapering of the corticosteroid, it
is recommended to apply rituximab (1 g two weeks apart)
(4.9 + 0.4).

 In patients with contraindications to rituximab or when
rituximab is not available, it is recommended to re-increase
the corticosteroids dose and add azathioprine (1 to 2.5 mg/
kg/day), or mycophenolate mofetil (2 g/day) or mycophe-
nolate sodium (1,440 mg/day) until disease control is
achieved, before tapering of systemic corticosteroids
(4.9 £ 0.9).

Scheduling and content of consultations
Evaluation of the efficacy of treatment is primarily based on clin-
ical symptoms.

The frequency of disease management (physical examination,
additional examinations) must be adapted:

To the patient’s clinical condition;

To the severity and disease course during treatment using

clinical scores (ABSIS or PDAI);

To the therapeutics used (monitoring, tolerance, side-effects).

Follow-up visits are recommended every 2—4 weeks until dis-

ease control is achieved. (4.7 & 0.7). Then, follow-up visits

are recommended every 4-8 weeks until corticosteroids have

been omitted (4.5 & 0.8).

Thereafter, follow-up visits are recommended every 8-

16 weeks until complete remission off therapy is achieved
normalized

and  serum antibodies  are

(4.8 £ 0.5).

anti-Dsg
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Clinical examination The clinical follow-up is identical to that
carried out during the initial assessment, and it should seek to
clarify:
If the disease is clinically controlled (mucosal, mucocuta-
neous or cutaneous lesions);
IF adverse effects related to treatment are present or absent;
Diabetes mellitus, high blood pressure, cardiac insufficiency
(corticosteroids);
Respiratory  disorders, anaemia, hepatitis (dapsone,
methotrexate);
Infections, notably respiratory, hepatitis, CMV reactivation
(corticosteroids, immunosuppressants);
Mental disorders (corticosteroids);
Myopathy, osteoporosis, avascular bone necrosis, glaucoma,
cataract (glucocorticoids);
Haematological abnormalities (leucopenia), (immunosup-

pressants).

Serological monitoring of disease activity It is recommended
to determine the level of serum autoantibodies at the initiation
of treatment, after 3 months and every 3 to 6 months based on
the evolution, or in case of relapse by ELISA: anti-Dsgl and/or
Dsg3 1gG (4.5 £ 0.8). If ELISA is not available IIF microscopy
utilizing monkey oesophagus or Dsg 1/3-expressing cells can
beused (4.7 + 0.7).

Overall, serum concentrations of IgG autoantibodies against
Dsgl and, to a lesser degree, Dsg3 correlate with the clinical
activity of pemphigus and may thus help in therapeutic deci-
sion-making. Indeed, due to their poor specificity, anti-Dsg3
Abs should be used with caution for the management of pem-
phigus, since only high titres are good predictor for the occur-
rence of a relapse.**’

Discontinuation of treatment

Discontinuation of treatment is primarily based on the clini-
cal symptoms in combination with findings of Dsg ELISA
and/or IIF microscopy (4.9 + 0.4).2%

Discontinuation of systemic corticosteroids may be consid-
ered after performing an ACTH test in patients in complete
remission on minimal therapy (prednisolone or equivalent
at < 10 mg/day) with negative circulating anti-Dsg antibod-
ies (4.4 £ 1.0).

It is recommended to omit the corticosteroid-sparing adju-
vants 6-12 months after achieving complete remission on
therapy (4.6 £ 1.0).

Possible sequelae

Pemphigus may cause sequelae due to the involvement of skin,
conjunctivae, oral, pharyngeal, laryngeal, oesophageal, anogeni-
tal and anal mucosa but also due to side-effects of treatment,
justifying request for recognition or help from departmental dis-
ability centres.
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Information for patients

It is recommended to inform patients and their families about
the disease, its clinical course and prognosis, treatment, relapse
signs, possible adverse events associated with treatment
(5.0 £ 0.0).

Written information is available by the EADV webpage and
the patient support groups.

It is recommended to inform patients about patient support
groups for pemphigus (see list below) (4.9 £ 1.0).

The purpose of these associations is to promote knowledge
about the disease, provide comfort and share the experience of
patients regarding daily life, and to provide information dissemi-
nation. It may contribute to a better overall management of the
disease by promoting cooperation between patients, patient
associations and health professionals. Patients are also informed
about referral centres.

It may be recommended to alert patients about potential trig-
ger factors such as certain drugs, operations, infections, radia-
tion, and sun exposure (4.8 £ 0.5).

It is not recommended to propose dietetic restrictions
(4.3 £ 1.3).

List of pemphigus support groups
International Pemphigus and Pemphigoid foundation: www.
pemphigus.org
Association Pemphigus Pemphigoide-France: www.pemphi
gus.asso.fr
Pemfriends: www.pemfriends.co.uk
Pemphigus und Pemphigoid Selbsthilfegruppe e. V.: www.pe
mphigus-pemphigoid-selbsthilfe.de
Associazione Nazionale Pemfigo/Pemfigoide Italy: www.pemf
igo.org
Netwerk Nederland Pemphigus en Pemfigoid: www.pemphi
gus.nl
Pemfigus Hastalar1 Yardimlasma ve Dayanigma Dernegi:
www.pemfigus.org.tr
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