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Abstract: The main objective in the treatment of pemphigus vulgaris is to control the disease,
prevent relapses, and avoid adverse events associated with the prolonged use of steroids and
immunosuppressive agents. Systemic corticosteroids remain the gold standard treatment for
pemphigus vulgaris. Azathioprine and mycophenolate mofetil are the first line of steroid-sparing
treatment. Rituximab is extremely effective in recalcitrant pemphigus, when other treatments fail
to control the disease. The European Dermatology Forum recommends tapering prednisolone
by 25% every 2 weeks after the consolidation phase, and a 5 mg reduction every 4 weeks when
the dose is reduced to <20 mg. If the patient relapses, options include increasing steroids back
to the previous dose, adding an immunosuppressant if using steroid monotherapy, or replacing
a first-line immunosuppressant by another if already on combination therapy.
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Pemphigus vulgaris: treatment challenges

Pemphigus vulgaris (PV) is a potentially fatal autoimmune, intraepithelial disease
characterized by flaccid blisters and erosions of the skin and mucous membranes
and histologically by acantholysis.! It is mediated by circulating desmoglein-reactive
autoantibodies directed against keratinocyte cell surfaces.’

The primary objective of the therapeutic management of PV is initially to control the
disease, heal the bullous skin and mucous lesions, and minimize the associated functional
impairment. Subsequently, the real challenge is to prevent relapses in the long run and
avoid adverse events associated with the prolonged use of steroids and immunosup-
pressive agents. Such intent requires close clinical monitoring of efficacy and safety of
treatment.® The rapid tapering of steroids once control of the disease has been achieved
and the introduction of novel immunosuppressants with less long-term adverse events
have decreased both morbidity and mortality of pemphigus patients in the last decades.
However, there are still unmet needs in pemphigus therapy. Even though medical litera-
ture highlights the pivotal significance of tapering the immunosuppressive treatment,
there are few guidelines on the duration of maintenance therapy or the prerequisites of
discontinuation. The objective should be to achieve as rapid a remission as possible, as
few flare-ups as possible, and minimal morbidity associated with treatment agents. The
challenge is to minimize hospitalization and improve patients’ quality of life.

PV is characterized by diversity that makes every patient a unique challenge. Patients
might present with lesions solely on mucous membranes and have limited cutaneous
or extensive mucocutaneous involvement. Comorbidities such as diabetes mellitus,
hypertension, previous or existent malignancies, chronic infections, and associated
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complications might limit available treatment options. In
addition, treating patients during the onset of the disease is
quite different than treating patients with recalcitrant disease
or patients after multiple remissions, since the latter usually
have more compromised health-related quality of life and
compliance with treatment. This diversity in patient popula-
tion along with the rarity of the disease is the main reason
for the limited number of comparative studies in pemphigus
treatment. There are many therapeutic interventions in use
that have not been evaluated in well-designed randomized
controlled trials (RCTs). Sample sizes of conducted trials
are often small and have been occasionally evaluated as
insufficient to yield definitive results.’ Most published data
regard patients during disease onset. Duration of follow-up
also varies in the literature, limiting the capacity to conduct
long-term risk-benefit analysis. Lack of uniform outcome
measures limits the possibility of meta-analysis and the
strength of evidence-based treatment guidelines. An effort
has been made to introduce common definitions and end
points in PV treatment by the European Dermatology Forum
(EDF)? and a recent international consensus.® In addition,
development of severity scores for the disease will help in
comparative evaluation of different trials. Evaluation of
mild, moderate, or severe disease differs among experts.
Some authors define severity on the basis of body surface
area affected, while others use the number of new blisters
per day to delineate between limited and severe disease.””’
However, even in the absence of new blisters and regardless
of affected areas, the involvement of functional critical sites
such as mucosal surfaces or ocular disease may require more
aggressive therapy.

Common definitions, end points, and severity scores
mean that even data from underpowered trials can be used in
conjunction with other similar ones in a meta-analysis. The
purpose of this review is not to provide a detailed evaluation
of all treatment options in PV. We will focus on controver-
sial issues in the use of the most common agents and how
to stand up to the treatment challenges based on literature
evidence when available.

Consensus statement
The consensus statement of mutually acceptable common
definitions for pemphigus was developed by the International
Pemphigus Committee.

Baseline is defined as the day that therapy is started by
a physician.

Control of disease activity is the time from baseline to
the time at which new lesions cease to form and established

lesions begin to heal. This marks the beginning of the
consolidation phase.

End of consolidation phase is defined as the time at which
no new lesions have developed for a minimum of 2 weeks
and approximately 80% of established lesions have healed.
Clinicians start to taper corticosteroids (CSs).

Complete remission on therapy is defined as the absence
of new or established lesions for at least 2 months while the
patient is receiving minimal therapy.

Minimal therapy is defined as =10 mg/d prednisolone
(or equivalent) and/or minimal adjuvant therapy for at least
2 months.

Minimal adjuvant therapy is defined as half of the dose
required to be defined as treatment failure.

Complete remission off therapy is defined as the absence
of new and/or established lesions for at least 2 months
while the patient is off all systemic therapy for at least
2 months.

Relapse/flare is the appearance of =3 new lesions/month
that do not heal spontaneously within 1 week, or by the exten-
sion of established lesions, in a patient who has achieved
control of disease activity.

One could argue that such definitions are more suitable
in a clinical study environment. However, they can easily be
implemented even in everyday hospital clinical practice with-
out complicated calculations, and offer an invaluable common
evaluation of each patient in every treatment stage.

Treatment agents
The aim of pharmacologic therapy for PV is to reduce inflam-
matory response and autoantibody production.

Steroids

Systemic CSs are still the first-line treatment for PV. One of
the main concerns in uncomplicated patients is when rapid
control of the disease is achieved by monotherapy with
CSs. Control of disease activity is usually achieved within
several weeks. Complete remission on minimal treatment
needs months, while complete remission off treatment often
requires several months or even years of therapy.'”

A second debate often concerns whether to start with a low
or high dose of CSs. The guidelines by EDF and European
Academy of Dermatology and Venereology recommend initial
prednisolone dose at 0.5 mg—1.5 mg/kg/d and if control of the
disease is not reached within 2 weeks, a higher prednisolone
dose (up to 2 mg/kg) could be administered.> The optimal
dose has not been validated. A controlled trial showed no
significant difference regarding the duration of remissions and
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relapse rates at 5 years in patients randomized to treatment
with either low-dose oral prednisolone (1 mg/kg/d) or high-
dose oral prednisolone (2.0-2.5 mg/kg/d)."" Once remission
is induced and maintained with healing of the majority of
lesions, the dose can be tapered by 25%. Reduction may be
performed biweekly with slower decreases when doses below
20 mg/d are reached.'

CSs can be combined with an immunosuppressive agent,
particularly when complications due to expected prolonged
use (>4 months) such as hypertension, diabetes mellitus,
and osteoporosis are expected.? Even though the superiority
of steroids plus adjuvant therapy over prednisolone mono-
therapy is debatable, considerable research effort has been
directed at finding the optimal steroid-sparing agent.!'>*
A recent systematic review that evaluated RCTs with adjuvant
therapy with azathioprine, mycophenolate mofetil (MMF),
cyclophosphamide, cyclosporine, intravenous immunoglobu-
lin (IVIG), plasma exchange, and infliximab in PV patients
concluded that adjuvants were not beneficial for achieving
remission, but were found to collectively decrease the risk
of relapse by 29%.'3

If doses of prednisolone above 100 mg/d are required, pulse
treatment with either oral or intravenous (IV) steroids may be
considered. A regimen of IV betamethasone in combination
with oral prednisolone in PV patients showed a shorter time
to remission, clinical resolution (including oral lesions), and
minor adverse effects when compared to monotherapy with
oral prednisolone.'® A common pulse regimen used is 100 mg/d
of IV dexamethasone for 3 days every 2—3 weeks.!” However,
pulsed CSs do not appear to have additional benefit on top of
conventional first-line treatment with oral prednisolone and
immunosuppressive adjuvants.'® Most of the studies investi-
gating the efficacy of pulse steroid treatment involve patients
with refractory PV. In such patients, pulsed therapy with IV
dexamethasone could be a reliable alternative when other
options have failed.

Second-line treatment in the case of contraindications to
glucocorticoids or complications due to expected prolonged
use (>4 months) consists in the combined or single use of
immunosuppressants such as azathioprine, MMF, dapsone,
methotrexate, cyclophosphamide, and cyclosporine. In recent
years, the use of IVIG and biologics such as infliximab, and
especially rituximab, has been reported to produce excellent
results in refractory cases.

Azathioprine
Azathioprine is one of the main adjuvants used in PV."
It is considered a first-line adjuvant immunosuppressant

according to the EDF guidelines. Dose varies between 1
and 3 mg/kg/d, based on the activity of the thiopurine meth-
yltransferase (TPMT) enzyme, involved in the metabolism
of the drug. When TPMT levels are high, normal doses of
azathioprine (up to 2.5 mg/kg/d) are administered, while
adults with PV and intermediate or low TPMT levels should
receive a maintenance dose (up to 0.5-1.5 mg/kg/d). Azathio-
prine should not be used in patients with no TPMT activity.
A dose of 50 mg/d could initially be administered, and if no
idiosyncratic reactions occur, it could be increased after a
week. In case of idiosyncratic reactions, it should be discon-
tinued.?*?? The primary benefit of adjuvant azathioprine is
its steroid-sparing effect.” Azathioprine has been reported
to require a lower cumulative CS dose for remission, with
some investigators reporting superior steroid-sparing effect
when compared to MMF and cyclophosphamide,? while oth-
ers concluded that cyclophosphamide is superior.'> Adverse
events of adjuvant azathioprine treatment are decreased when
compared to steroid monotherapy without any compromise
in rates of clinical remission.?

Mycophenolate mofetil

MMF is a safe steroid-sparing agent.?® It is considered a
first-line adjuvant immunosuppressant according to the
EDF guidelines. The optimal dose is weight dependent with
a dose of 2 g/d recommended for the average patient of 75
kg. Progressive dose increase by 500 mg/wk until the final
dose of 2 g/d has been proposed to avoid gastrointestinal
adverse events.! Efficacy is debated. In a recent RCT, MMF
(2 or 3 g/d) plus oral CSs was not found to be superior when
compared with oral CSs and placebo in patients with mild or
moderate PV. The primary end point was patients respond-
ing to treatment.?” Other investigators have also reported no
clinical benefit using adjuvant MMF to steroids in patients
with PV.2® MMF in combination with prednisolone seems
to have a more prominent beneficial role in patients with
relapses of PV* or in cases of refractory PV who have failed
previous treatments.*

Cyclophosphamide

Cyclophosphamide is considered a second-line immunosup-
pressant adjuvant therapy according to the EDF guidelines.
It can be administered either as a 500 mg IV infusion or as
2 mg/kg/d orally.® Cyclophosphamide monotherapy has not
been able to demonstrate any benefit over prednisolone.’!
Some authors report superiority over azathioprine or myco-
phenolate as adjuvant therapy.!* The potential long-term
side effects (infertility, increased risk of cancer, infections,

Clinical, Cosmetic and Investigational Dermatology 2015:8

submit your manuscript

523

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Gregoriou et al

Dove

genitourinary complications, and lymphopenia) further limit
cyclophosphamide’s use.*

Dapsone

Dapsone is recommended in a dose of 100 mg/d or up
to =1.5 mg/kg/d as a steroid-sparing agent.>* An RCT reported
superiority of dapsone over placebo as a steroid-sparing
agent when the primary end point was to taper prednisolone
to =7.5 mg/d. However, dapsone did not exhibit any benefit
on remission of the disease.** Before initiating therapy with
dapsone, serum G6PD activity should be tested.

Methotrexate

Methotrexate could be used as a steroid-sparing agent in a
dose of 10-20 mg/wk.? Literature data assessing its efficacy in
PV treatment are scarce. A recent retrospective study reported
that 21 out of 25 patients downgraded PV severity and were
able to taper steroids after 6 months when using adjuvant
therapy with 15 mg of methotrexate per week.**

Rituximab

Rituximab is an anti-CD20 monoclonal humanized antibody
with the potential to reduce desmoglein autoantibodies and
selectively deplete B cells.*7 Rituximab is indicated in
patients who remain dependent on more than 10 mg pred-
nisolone combined with an immunosuppressive adjuvant
according to the EDF. Administration schedule in literature
is either 1,000 mg IV every 2 weeks or 375 mg/m? every
week. ¥ The same dosage can be administered again in
case of clinical relapses. A meta-analysis on treatment with
rituximab in severe pemphigus showed remission in approxi-
mately 95% of the total patients.* Prophylactic infusion after
complete remission does not seem to provide any additional
benefit.* The incidence of serious infections was 3.9% using
the weekly protocol but 15.21% in the biweekly protocol.*
However, the incidence of unforeseen fatal infections such
as progressive multifocal leukoencephalopathy cannot be
estimated due to the rarity of the desease.®* Concomitant long-
term antibiotic and prophylaxis for herpes virus has been
shown to drastically reduce the rate of infections.* Rituximab
does not eliminate the need for steroids or immunosuppres-
sive agents, and most patients in published studies did use
such therapy along with rituximab.?s Before initiation of treat-
ment, physicians should have a specific goal and end point.
They should also be aware of its potential side effects and
lack of information on its long-term effects. Patients should
be carefully monitored during and after therapy.*

Intravenous immunoglobulins

Treatment with IVIG can be used in refractory disease or in
case of contraindications to immunosuppressive adjuvants.
The usual dose is 2 g/kg/cycle IV administered over 2—5 con-
secutive days, monthly.> A multicenter RCT that compared
various doses of IVIG and placebo infusion demonstrated
the beneficial effect of IVIG in the management of refrac-
tory pemphigus, indicating a dose—response relationship
of the treated patients.* IVIG could be used as adjuvant
therapy to systemic CSs and immunosuppressive adjuvants.*’
Treatment should be performed over several days to avoid
adverse effects such as headache and nausea. IVIG could
induce aseptic meningitis in patients who commonly expe-
rience migraines, and is contraindicated in patients with
complete IgA deficiency.®

Infliximab

Infliximab is a chimeric monoclonal antibody against tumor
necrosis factor alpha (TNF-o). TNF-o has been found to
be strongly expressed by the acantholytic cells in PV.#
There are several case reports and case series of PV patients
successfully treated with infliximab.’*>! On the other hand,
there are also several case series and a small comparative
study showing no benefit in patients with PV treated with
infliximab.3233 There is also one case of a patient treated with
infliximab for rheumatoid arthritis who developed pemphigus
foliaceus.** In the context of current evidence, infliximab
does not have a role in the treatment of PV.

Other therapeutic strategies

In addition to the aforementioned agents, other therapeu-
tic strategies for PV used by dermatologists worldwide in
clinical practice include immunoadsorption, therapeutic
plasma exchange — plasmapheresis — and extracorporeal
photochemotherapy.

Immunoadsorption

Rapid removal of circulating autoantibodies against Dsg1 and
Dsg3 can be achieved by immunoadsorption. It is indicated
in patients with refractory PV when CSs combined with
azathioprine or mycophenolate fail to control the disease.
Four treatments of immunoadsorption on 4 consecutive days
(2.5-fold plasma volume/d), repeated after 4 weeks, if needed,
are the recommended schedule.’ Treatment could be under-
taken in combination with immunosuppressive agents such
as rituximab and cyclophosphamide.’% Contraindications
include severe systemic infections, cardiovascular diseases,
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and hemorrhagic diathesis. While immunoadsorption is far
superior to plasmapheresis in terms of efficacy and safety, the
high cost of the adsorbers is the major limiting factor.

Therapeutic plasma exchange —

plasmapheresis
Plasmapheresis is an extracorporeal blood purification tech-
nique, in which the blood is continuously removed from the
patient and separated into cellular components and plasma;
the cellular compartments are returned to the patients along
with replacement fluidlike albumin. Plasma exchange has
been described as an effective adjuvant therapy in severe
PV patients in controlling disease activity by reducing serum
levels of autoantibodies.*” Plasma exchange can be performed
using a centrifugation device used in blood banks. The double
filtration plasmapheresis is a newer procedure that currently
prevails because ofits safety advantage.*® In double filtration
plasmapheresis, immunoglobulins are selectively removed,
while the loss of albumin is minimized. There is no stan-
dardized protocol for the number and frequency of sessions;
however, four or five plasma exchanges, each exchange con-
sisting of 1-1.5 plasma volumes, over a period of 7-10 days
constitute an adequate short-term therapy to remove 90% of
the total initial body immunoglobulin burden.®

Plasma exchange is relatively safe, and the risk of infection
associated with it is mainly due to the steroids and immunosup-
pressives given along with it. Other transient and minor adverse
effects of plasma exchange that have been reported include
thrombocytopenia, hypogammaglobulinemia, fluid overload
leading to hypertension and pulmonary edema, hypoproteine-
mia, anemia, leucopenia, and hypocalcemia.®® Because of the
rapid fluid shift occurring as a result of removal of proteins,
which maintain the osmotic pressure, it can lead to severe
problems in patients with compromised cardiac function.

Extracorporeal photochemotherapy

Extracorporeal photochemotherapy involves the collection of
mononuclear cells with a cell separator, their irradiation with
ultraviolet-A (UV-A) light in the presence of 8-methoxypso-
ralen, and reinfusion of the treated cells into the patient. The
mechanism of action has not been fully illuminated. Current
knowledge suggests that extracorporeal photochemotherapy
is an amplifier of the immunogenicity of class [-associated
peptides that are present on the surface of the collected mono-
nuclear cells.®! It has been approved by the US FDA (Food and
Drug Administration) for the treatment of cutaneous T-cell
lymphoma, and encouraging results have been reported in

the management of nonmalignant disorders of the immune
system such as PV, scleroderma, systemic lupus erythema-
tosus, rheumatoid arthritis, autoimmune diabetes mellitus,
rejection of cardiac and renal allograft, and chronic graft
versus host disease. There are a few case series of patients
with PV treated of extracorporeal photochemotherapy, with
most of the patients exhibiting significant clinical improve-
ment and no adverse effects. ¢

Step-by-step therapy after control

of the disease

The EDF proposed a useful treatment algorithm for use

after the consolidation phase. The patients usually require

1-3 months for complete healing of the lesions.

e Start tapering steroids as soon as disease control is
reached.

e Taper prednisolone by 25% every 2 weeks. When the
patient reaches a dose <20 mg, taper more slowly. A 5 mg
reduction every 4 weeks could be suitable for most of the
patients.

e If less than 3 lesions reappear during tapering of oral
CS therapy, raise dose to the last effective dose for the
patient.

e If the patient presents with a relapse (>3 lesions), rein-
crease oral CS therapy, going two steps back in the previous
dose until control of the lesions is achieved. Subsequently,
restart tapering of systemic steroids. If you cannot obtain
disease control, go back to the initial dose.

e If oral CSs are given as monotherapy, add an immuno-
suppressant.

o Iforal CSsare already combined with an immunosuppres-
sant, consider replacing a first-line immunosuppressant by
another or the use of a second-line immunosuppressant
including immunoadsorption, IVIG, or rituximab.

e Monitor the patient for adverse events, and remember that
prolonged immunosuppressive therapy increases the risk
of side effects.

e Ifyou can monitor titers of anti-DSg antibodies, remem-
ber that persistence of high levels of anti-Dsgl has a
positive predictive value for skin relapses, while the
persistence of anti-Dsg3 IgG does not necessarily indicate
a mucosal relapse.

Conclusion

CSs remain the gold standard treatment for PV. Finding the
most effective steroid-sparing agent has formed much of the
focus of recent research; however, evidence is inconclusive.
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Azathioprine and MMF are the first line of steroid-sparing
treatment. Rituximab is extremely effective in recalcitrant PV
where other treatments fail to control the disease. Systemic
treatment for PV is effective and has managed to lower the
incidence of adverse events and morbidity compared to the
past. However, as more studies incorporate the common
definitions and guidelines, the level of evidence and strength
of therapy recommendation will improve, resulting in shorter
treatment and better quality of life for the patients.
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