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Mucous membrane pemphigoid (MMP) is a heteroge-

neous group of autoimmune subepithelial blistering dis-

eases affecting primarily mucous membranes showing

marked degree of clinical and immunological variability.

We investigated four controversial topics: (i) Does oral

pemphigoid (OP) really exist as a separate entity? (ii) Is

mucous membrane pemphigoid curable? (iii) What is

the best therapeutic option for MMP? (iv) Does exclu-

sive oral IgA dermatitis exist as a distinct entity from

MMP? Results from extensive literature searches sug-

gested that (i) it is still unclear whether patients with

OP could be considered as a distinct subset of MMP

with specific clinical and immunological features; (ii) it

is uncertain whether treatment regimens that get MMP

under control can be eliminated to allow patients to be

in drug-free remission or they should be continuously

administered in some capacities; (iii) there is a concern-

ing paucity of good-quality trials on MMP and available

recommendations are solely based on generally small

patients’ cohorts or case series. Some of the 2002 con-

sensus experts’ opinions should be possibly updated,

particularly regarding the safety of sulfa drugs; (iv) we

did not find any strong evidence to support an exclusive

oral (and perhaps also mucosal) form of LAD as a

separate entity.

Oral Diseases (2014) 20, 35–54

Keywords: mucous membrane pemphigoid; oral pemphigoid;

treatment; mucosal IgA linear dermatitis

Introduction

Broadly defined, mucous membrane pemphigoid (MMP) is
a heterogeneous group of putative autoimmune subepithelial

blistering diseases affecting primarily mucous membranes,
with or without some degrees of skin involvement (Chan
et al, 2002). Scarring is the clinical hallmark; however,
this is not always obvious, particularly in the oral mucosa
(Chan et al, 2002). As a heterogeneous group of diseases,
patients affected by MMP can develop autoantibodies that
target a variety of known epithelial basement membrane
structure components, bullous pemphigoid antigen 2
(BP180), alpha6 integrin, beta4 integrin, laminin-332,
laminin-331, and type VII collagen (Bernard et al, 1992;
Domloge-Hultsch et al, 1992; Chan et al, 1997; Chan
et al, 1999; Bhol et al, 2000; Bhol et al, 2001; Chan
et al, 2002; Malik et al, 2007; Letko et al, 2007). In some
patients, the antigens of their autoantibodies targeted are
not defined (Chan et al, 1991, 1993). The relative
frequency of mucous membrane location affected is esti-
mated to be oral > ocular > nasal > nasopharyngeal >
anogenital > laryngeal > esophageal (Chan et al, 2002).
The first consensus supported by 26 international experts
in the field recommended that the diagnosis of MMP
should be established by both clinical morphology and a
direct immunofluorescence (DIF) finding of linear deposi-
tion of IgG, IgA, or C3 at the epithelial basement mem-
brane zone (Chan et al, 2002). In this chapter of the
Urban Legends series on controversial topics in oral medi-
cine (Carrozzo, 2011), we focused on four questions about
MMP: (i) Does oral pemphigoid really exist as a separate
entity? (ii) Is mucous membrane pemphigoid curable? (iii)
What is the best therapeutic option? (iv) Does exclusive
oral IgA dermatitis exist as a distinct entity from MMP?

All along the text, the terms ‘oral pemphigoid’ (OP)
and ‘ocular pemphigoid’ (OCP) have been used to indicate
patients with exclusive lesions in the oral cavity and the
eyes, respectively. The term ‘MMP’ has been used to
define patients with predominant involvement of any
mucosal areas either with or without any skin lesions.

Does oral pemphigoid really exist as a
separate entity?

As yet said, there is a marked degree of variability in the
clinical and immunological features of MMP, suggesting
the existence of several phenotypic variants. From a
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diagnostic and therapeutic perspective, it might be of
significant benefit to attempt to distinguish whether a
clinical subset of MMP termed oral pemphigoid (OP) in
which the disease is limited to the oral cavity really exists,
mainly because it has been suggested that OP has a better
prognosis compared to other MMP variants (Chan et al,
2002).

From a therapeutic point of view
In patients with MMP, scarring and the associated loss of
function are the major complications, except usually for
some patients in whom the disease is restricted to the oral
mucosa. Interestingly, both IL-4 and IL-13 are thought to
be involved in cicatricial scarring process in MMP (Bho-
gal et al, 2005; Giomi et al, 2005). Very recently, it has
been suggested that the interleukin-4 receptor A (IL-
4RA)-1902 A/A, a genotype that has been found in 90%
of patients with OP, is associated with a reduced response
to IL-4 and thus may explain a better clinical outcome for
this group of patients (Carrozzo et al, 2013).
OP was originally reported to be associated with a bet-

ter prognosis and to be more amenable to medical treat-
ments (Chan et al, 2002). However, there is a paucity of
long-term follow-up studies on MMP, and several case
reports and cohort series report the difficult treatment for
OP (Bohn et al, 1999; Ahmed and Col�on, 2001; Sacher
et al, 2002; Canizares et al, 2006; Segura et al, 2007;
Carrozzo et al, 2008; Kasperkiewicz et al, 2011; Le
Roux-Villet et al, 2011). At least 21 cases of OP
recalcitrant to even doses such as 100 mg per daily of
prednisolone (Pred) and other immunosuppressive/immu-
nomodulant drugs, including intravenous cyclophosphamide
(CYC), have been published (Table 1). In those patients,
modalities such as plasma exchange, tumor necrosis factor
alpha antagonists, intravenous immunoglobulins (IVIg),
and even rituximab (RTX) were used to control, some-
times only temporarily, the oral lesions (Table 1). Because
the limited number of reports existed in the literature, at
the present time it is not possible to definitively determine
whether the exclusive oral involvement may account for a
significant difference in the response to therapy and more
research is needed to identify the most effective treatment
options.

From a clinical presentation point of view
Because MMP is not a single entity, it does not have a
unified and predictable natural history. In some patient,
the disease is localized and has a slowly progressive
course without complications; in others, it is devastating,
with severe morbidity. At the present time, it is clear that
only in a subset of the total MMP patients studied, the
disease remains localized to the oral cavity. An important
point to address is whether the exclusive oral involvement
is only a stage of MMP course, often presents at disease
onset, or represents the phenotype of a distinct clinical
entity.
Mobini and co-workers have studied 29 MMP patients

with disease confined to the oral cavity in which a long-
term follow-up study showed that no other mucosae or the
skin was involved (mean length of follow-up was
6.7 � 2 years) (Mobini et al, 1998). Furthermore, a T
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long-term follow-up study of a large cohort of 70 patients
with OP (comprising 51 patients already analyzed in
previous studies) showed that no other mucosae or the
skin was involved during the course of the disease (mean
length of follow-up was 9.1 years) (Malik et al, 2007).
By contrast, two independent groups reported that

MMP patients with exclusive oral involvement at disease
onset could later on develop ocular lesions with an inci-
dence ranging from 0.03 to 0.07 per person-year over
5 years of follow-up (Thorne et al, 2004; Higgins et al,
2006).
Recently, 20 patients with OP followed up for almost

3 years were immunologically characterized. All patients
included in this study had had exclusively oral lesions
without scarring during the entire follow-up period (Calab-
resi et al, 2007).
Notably, a recent research suggests that patients with

OP, with antibodies to integrin alpha6 (see below), may
have a possible reduced relative risk for developing cancer
compared to anti-laminin 332-positive patients (Egan et al,
2001; Matsushima et al, 2004; Malik et al, 2007).
Although in several long-term follow-up studies, MMP

with exclusive oral involvement does not develop lesions
in other sites during the course of the disease and also
seems to be often associated with a good prognosis, the
categorization of OP as a separate entity should be
restricted on the homogeneous immunological and immu-
nopathological features of a specific MMP subset. Notably,
the identical genetic predisposition of having HLA-
DQB1*03:01 allele (formerly known as DQB1*0301)
could lead to OP phenotype as well as ocular MMP
(OCP) and other MMP (Delgado et al, 1996; Carrozzo
et al, 2001; Carrozzo et al, 2013).

From an immunological point of view
Circulating autoantibodies (IgG and rarely IgA) can be
detected in MMP by indirect immunofluorescence (IIF) on
normal or salt-split human skin. Patients with MMP con-
fined to the oral cavity often do not have circulating IgG
antibodies (Scully et al, 1999; Chan et al, 2002). Immu-
nostaining results assessed by DIF and IIF appeared simi-
lar between MMP with the involvement of multiple sites
and those with exclusive oral involvement (Carrozzo et al,
2004).
Immunoblotting (IB) and enzyme-linked immunosorbent

assay (ELISA) have simplified the diagnostic process and
have identified novel protein targets recognized by autoan-
tibodies of MMP (Zillikens et al, 1997; Schumann et al,
2000; Bhol et al, 2001; Lee et al, 2003; Mariotti et al,
2004). However, the characterization of target antigens of
humoral immune response in OP has showed some discor-
dant results.
A first study in a group of six MMP patients with

disease limited to the oral cavity (not in all) showed circu-
lating autoantibodies reacting against a 168-kDa oral
mucosal protein (Ghohestani et al, 1996). Further studies
neither confirmed this finding nor characterized the
unknown target antigen.
Several recent studies, all performed in the same labora-

tory, subsequently demonstrated that OP circulating
autoantibodies target the a6 integrin subunit in a region

between fibrinogen repeats III and IV and are capable of
inducing a separation of the epithelium from the basement
membrane of normal human buccal mucosa in organ cul-
ture (Bhol et al, 2001; Rashid et al, 2006a,b; Mignogna
et al, 2006). Absorption studies showed that OP sera
reacted exclusively against a6 integrin subunit and from
bovine or human gingiva. The OP autoantibody anti-a6
integrin was absent in patients in a prolonged remission
and not detected in the sera of patients with MMP involv-
ing multiple mucosal membranes. In addition, no serologic
reactivity to BP antigens or to other currently recognized
MMP antigens has been reported (Chan et al, 1993;
Mobini et al, 1998; Rashid et al, 2006b). A further
follow-up study indicates that the extent and severity of
the oral disease correlates with the titer of antibody
against a6 integrin (Sami et al, 2002b). Finally, an impor-
tant limitation of all these studies remains the lack of in
vivo functional data in inducing blisters in living animals.

In contrast to these results, two independent studies on
MMP and OP show that their sera contain IgG antibodies
to the two major BP antigens, BP180 and BP230, regard-
less of their distinct clinical presentations (Egan et al,
1999; Carrozzo et al, 2004). In addition, a more recent
study showed that 75% of a cohort of 20 OP patients
without scarring phenotype had circulating autoantibodies
against BP180 antigen, supporting the notion that this
molecule represents a major target antigen in patients with
OP (Calabresi et al, 2007). Similar results were also
obtained in a study on a large cohort of MMP with scar-
ring phenotype and involvement of various mucosal sites
(Oyama et al, 2006). Most of the autoantibodies from OP
patients were directed against epitopes in the BP180 ecto-
domain, similarly to what reported for MMP with multiple
mucosal sites (Balding et al, 1996; Bedane et al, 1997;
Murakami et al, 1998). In addition, OP sera displayed a
low frequency of reactivity against the immune-dominant
region of BP180 termed NC16A (45%), as previously
reported for patients with MMP (Murakami et al, 1998;
Schmidt et al, 2001). In contrast with previously reported
data, none of OP sera reacted against a 120-kDa protein
by immunoblotting on keratinocyte extract, suggesting the
absence of autoantibodies against the a6 integrin subunit
(Carrozzo et al, 2004; Egan et al, 1999; Calabresi et al,
2007). However, the lack of correlation analysis between
disease severity and anti-BP180 reactivity during the
course of OP disease and experiments on mouse model to
establish the possible pathogenic role of these specific
autoantibodies are the major limitations of these studies.

Altogether these data show that the IgG reactivity
against a6 integrin in oral mucosa could be a key immu-
nological feature of patients with OP never detected in
other MMP clinical subsets. However, the reactivity
against BP180 is shared by both OP and MMP patients,
regardless of whether they have the cicatricial phenotype.
In this context, a possible role of anti-a6 integrin autoanti-
bodies in the pathogenesis of OP has been postulated.
Because integrin a6b4 interacts with laminin through the
binding in the region between fibrinogen repeats III and
IV to stabilize skin BMZ (Kikkawa et al, 2000), autoanti-
bodies from patients with OP may perturb this binding
possibly leading to BMZ separation.
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Some controversial points of these studies remain to
clarify. Firstly, although in both oral mucosa and skin
there is the same variant of integrin subunit (alfa6A), OP
sera reactivity against a6 integrin subunit was always
detected by IB on extracts from a human prostate cancer
cell line (DU145), human and bovine gingival, while it
was never detected on keratinocyte extracts. Secondly,
because a6 integrin is a hemidesmosomal component of
mucosa and skin, autoantibodies against integrin could
induce lesions both in mucosa and in skin. In fact, a6b4
gene-knockout mice die shortly after birth having an
extensive blistering of the skin and other stratified squa-
mous epithelium (Georges-Labouesse et al, 1996), and
patients with junctional epidermolysis bullosa carrying
mutations in the integrin a6b4 genes manifest cutaneous
blistering and pyloric atresia (Ashton et al, 2001). Con-
trary to what is expected for a humoral response against
a6 integrin, patients with OP possess mucosal lesions
without skin involvement and organ culture model shows
that OP sera were able to separate basement membrane
zone in normal buccal mucosa showing no effect on
cultured human skin.
Last but not least, the results on integrin a6 have to be

duplicated by other independent groups.

Conclusion
In conclusion, it is still unclear whether patients with OP
could be considered as a distinct subset of MMP with spe-
cific clinical and immunological features such as (i) exclu-
sive involvement of oral mucosa even after a long-term
follow-up study, rarely scarring and typically associated
with a good prognosis, and (ii) specific recognition of a6
integrin subunit. As discussed above and also below,
long-term follow-up and therapeutic studies are scarce and
available evidence seems controversial. Moreover, the lack
of well-verified serologic markers and the absence of in
vivo studies to definitively assess pathogenic activity of
OP autoantibodies do not lead to an unequivocal answer
to the original question, and further studies are warranted.

Is mucous membrane pemphigoid curable?

If curability is defined as the patient will be in total remis-
sion without the need for continuous treatment, the answer
should be possibly no. Theoretically, MMP, as an autoim-
mune disease, cannot be cured, as autoreactive T cells can
be persisted in the patients’ lymphoid system for indefinite
period of time and can always activate B cells to produce
autoantibodies that cause the disease.
However, it has been shown that complete and long-

lasting remission without treatment can be induced in a
more serious than MMP blistering disease such as pem-
phigus vulgaris (PV), in up to 75% of patients after
10 years (Herbst and Bystryn, 2000). Thus, a comparable
control of the disease could be likely achieved in MMP.
Indeed, several studies report complete response of
patients with MMP to treatment (see below Table 4).
However, available evidence provides information on
remission at only a single point and they do generally not
allow to determine how often remissions occur, how long
it takes to achieve those, and how long remissions last.

Only 4 small studies with an average follow-up of
67 months (Table 2) show long-term outcome of patients
with MMP, and three of them are from the same center
(Ahmed and Col�on, 2001; Sami et al, 2002a,b); thus, a
single-center bias cannot be excluded.

In at least one of these trials, 15 MMP patients with
multiple mucosal involvement experienced complete
remission off therapy for an average of only 24 months
(Sami et al, 2002a).

Thus, it is still uncertain whether treatment regimens
that get MMP under control can be eliminated to allow
patients to be in drug-free remission or they should be
continuously administered in some capacities. Well-con-
trolled, long-term studies, enrolling larger cohort of
patients, are clearly warranted to better clarify the actual
prognosis of MMP and to ascertain the pattern of remis-
sion, if any, for this group of diseases.

What is the best therapeutic option for MMP?

Introduction
Because of the rarity of the disease (Bernard et al, 1995;
Zillikens et al, 1995; Rauz et al, 2005; Bertram et al,
2009), clinical trials of treatments for MMP are scarce and
often enroll only a limited number of patients with hetero-
geneous entities. Indeed, MMP is highly variable and does
not have a predictable natural history. In some patients,
the disease is localized and has a slowly progressive
course without complications; in others, it causes severe
morbidity (Scully et al, 1999).

A wide range of treatment modalities has been
employed in MMP (Table 3), but randomized controlled
trials are scarce (Kirtschig et al, 2003).

In 2002, an international consensus statement on treat-
ment for MMP developed by a group of experts, mainly
from dermatology field, issued its opinion on therapeutic
approaches (Chan et al, 2002). If the mucosal lesions are
localized to oral cavity, topical corticosteroid and dapsone
(DDS) should be the first line of medications. If more
control is needed, a low dose of systemic corticosteroid or
immunosuppressive agent (such as azathioprine [AZA] or
mycophenolate mofetil [MMF]) could be added. If other
mucosae are affected, more aggressive treatment options
are needed, including immunosuppressive agents such as
cyclophosphamide (CYC), AZA, and MMF (Chan et al,
2002). In cases of rapidly progressed diseases, particularly
ocular disease, CYC was considered the best choice (Chan
et al, 2002; Thorne et al, 2008). However, a Cochrane
systematic review on MMP treatment, first published in
2003 (Kirtschig et al, 2003) and lastly updated in April
2005, found only limited evidence that MMP involving
the eyes responds best to treatment with CYC combined
with corticosteroids.

To address the above cited question, we have conducted
a review of studies reporting medical intervention for
MMP from the date of last update of the Cochrane
review.

Methods
A search of the pertinent literature was performed by two
authors (L.S.C and M.C.) using Medline/PubMed, limiting
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the search to human clinical trials published in any lan-
guage from May 1, 2005, to March 23, 2013, using the
following terms: ‘mucous membrane pemphigoid OR
cicatricial pemphigoid AND treatment OR Therapy’. Eligible
studies were randomized controlled trials (RCTs) and
uncontrolled and controlled, not randomized, therapeutic
studies of MMP involving 5 or more participants who
received medical intervention for MMP. The diagnosis
should be confirmed in all cases by immunofluorescence
study findings. The studies included in the last published
version of the Cochrane review were also checked, as
well as the reference lists from identified studies. When
selective reporting was evident, studies were excluded.
When possible, the studies were then rated based on
quality and potential for bias according to Richards
(2009).

Results
Three RCTs (Foster, 1986; El-Darouti et al, 2011), all of
uncertain quality (Richards, 2009), and 42 non-random-
ized trials on the treatment for MMP were identified
(Tables 4 and 5). Sixteen of these 45 studies, including all
the 3 RCTs, investigated patients with predominantly
OCP, 10 patients with predominantly OP, and the other
19 mixed patients. Sixteen of these studies, including
one RCT (Foster, 1986) commented on sulfa drugs (DDS,
sulfapyridine, sulfamethoxypyridazine, sulfasalazine),
sometimes associated with other medications. Whereas
most of the patients benefited from these medications to
some extent, complete and permanent remissions were
rare, the patients experienced commonly adverse effects
(AE), and up to 33% discontinued the drug due to those
AE.

Sixteen trials, including a RCT (Foster, 1986),
employed different modalities of prednisolone, whereas
another RCT (El-Darouti et al, 2011) used intravenous
methylprednisolone. Generally, systemic corticosteroids
were successful, mainly with various adjuvant drugs,
although some studies reported the lack of efficacy of
prednisolone alone (Nisengard and Rogers, 1987; Nayar
and Wojnarowska, 1993). Systemic corticosteroids can
commonly cause side effects but they are generally man-
ageable and rarely need complete drug discontinuation.

Nine studies, including 2 RCTs (Foster, 1986; El-Daro-
uti et al, 2011), used oral or intravenous cyclophospha-
mide (CYC) in various dosages and with several other
drugs. CYC seems particularly effective for aggressive
OCP or recalcitrant MMP, particularly associated with
prednisolone, but it causes AE in up to 77% of patients
and leads to high rates of discontinuation.

Eight trials commented on azathioprine (AZA). In all
but two (Bialasiewicz et al, 1994; Pasadhika et al, 2009),
AZA was used as steroid-sparring agent and the results
were usually positive. There is a scarcity of data on AE of
AZA for MMP, but according to a large study on ocular
inflammatory diseases (Pasadhika et al, 2009), the drug
was discontinued for AE at a rate of 0.16 per person-year
(95% CI, 0.11–0.22).

Seven trials assessed intravenous immunoglobulins
(IVIg) also as a monotherapy, and the overall response
rate was 100%. Impressively, IVIg were apparently neverT
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discontinued due to side effects and they could control
MMP better than other conventional therapies (Letko
et al, 2004).
Various topical corticosteroids (clobetasol propionate,

fluocinonide, fluocinolone acetonide) have been primarily
used in five studies, mostly involving patients with OP,
and with apparently very positive results and virtually no
drop-out (Table 4).
Five studies (Nayar and Wojnarowska, 1993; Poskitt

and Wojnarowska, 1995; Reiche et al, 1998; Carrozzo
et al, 2009; Chaidemenos et al, 2011) commented on
cycline family of drugs (mainly minocycline) with and
without nicotinamide, the results of which are controver-
sial with a discontinuation rate up to 67%.
Five trials analyzed mycophenolate mofetil (MMF) effi-

cacy with general positive results. MMF has also been
used without concurrent systemic corticosteroids in OCP
and OP (Zurdel et al, 2001; Ingen-Housz-Oro et al, 2005;
Carrozzo et al, 2008) with promising results, and it is
apparently safer than CYC.
Two trials used rituximab (RTX) in particular recalci-

trant MMP cases, and this drug showed encouraging
results. It should, however, be emphasized that two patient
died as a result of RTX treatment (Le Roux-Villet et al,
2011).
Treatment with colchicine (Chaidemenos et al, 2011),

cyclosporine (Kac�maz et al, 2010), and methotrexate
(Gangaputra et al, 2009) has been described in single
trials (Table 4).

Discussion
Comparing to the latest version of the Cochrane review on
treatment for MMP, we found 9 more studies but the
amount of evidence to determine the best treatment for
this disease remains scarce. Only three small RCTs were
found, and in all of them, allocation concealment was
unclear. Many of the non-randomized studies are small,
retrospective case series combining a wide range of

medications at different dosages. The lack of uniform
outcome measures was another drawback. The largest cohorts
are from ophthalmologists but these are mainly focused on
ocular effects and commonly exclude other mucosal or skin
lesions, thus making the applicability very limited.

Anti-inflammatories
Some medications such as tetracycline or sulfa drugs that
were deemed promising (Kirtschig et al, 2003) are now
under serious scrutiny for their safety profile (Wertheim
et al, 2006; Hegarty et al, 2010; Carrozzo et al, 2009).
Cycline group of medications can rarely cause clinical
remission, have little effect on ocular disease, and can
cause serious and frequent adverse effects, particularly
minocycline (Carrozzo et al, 2010). Sulfa drugs, particu-
larly dapsone (DDS), have been widely employed in
MMP, but still their efficacy is unclear because of the lack
of good-quality RCTs. DDS therapy may cause a variety
of adverse effects, which may be categorized as pharma-
cologic, dose dependent, and allergic, or idiosyncratic
reactions (G€urcan and Ahmed, 2009). Some degree of
anemia is common using DDS but also severe adverse
effects such as meta-hemoglobinemia (Kirtschig et al,
1998), agranulocytosis (Raizman et al, 1994), DDS hyper-
sensitivity syndrome (Risse et al, 1994), and peripheral
neuropathy (Foster, 1986) have been reported in patients
with MMP. AE are supposed to be dose related and
mostly not serious at daily dose below 100 mg, but the
evidences are controversial (Table 3). In a recent compre-
hensive review on DDS in bullous disorders, 41% of the
patients with MMP experience AE and overall 14% of the
treated patients discontinued DDS due to AE (G€urcan and
Ahmed, 2009). Other sulfa drugs such as sulfamethoxypy-
ridazine (SMXP) have been reported to be of value and
better tolerated than DDS in the treatment for MMP,
but they also can cause potentially fatal AE such as
allergic alveolitis (Steinfort et al, 1989; McFadden et al,
1989).

Table 3 Treatment modalities for mucous membrane pemphigoid (MMP)

Surgical Topical Systemic

Low-energy
laser phototherapy Amniotic
membrane transplantation
Cryotherapy
Cultivated oral mucosal
epithelial transplantation (COMET)
Keratoprosthesis

Corticosteroids
Triamcinolone acetonide
Betamethasone valerato
Beclomethasone dipropionate
Budesonide
Clobetasol propionate
Fluocinolone acetonide
Fluocinonide

Calcineurin inhibitors
Tacrolimus
Cyclosporine

Antibiotics
Mitomycin C

Corticosteroids
Methylprednisolone
Prednisolone

Other immunosuppressants
Azathioprine
Cyclophosphamide
Cyclosporine
Leflunomide
Methotrexate
Mycophenolate mofetil

Biologics
Etanercept/
infliximab
Daclizumab
Rituximab

Sulfonamides
Dapsone
Sulfapyridine
Sulfamethoxypyridazine
Sulfasalazine

Tetracyclines
Tetracycline
Doxycycline
Minocycline

Other
Colchicine
Interferon a-2b
Intravenous Ig
Nicotinamide
Immunoadsorption
Pentoxifylline
Plasmapheresis
Thalidomide

Oral Diseases

Review of mucous membrane pemphigoid

G Di Zenzo et al

40



T
ab

le
4
M
M
P:

no
n-
ra
nd

om
iz
ed

st
ud

ie
s

A
ut
ho

r
(y
ea
r)

N
Tr
ea
tm
en
ts

Tr
ia
l
du

ra
tio

n
O
ut
co
m
e
an

d
ad

ve
rs
e
ev
en
ts
(A
E
)

C
om

m
en
ts

R
og
er
s
et

al
(1
98

2)
24

(o
ra
l
[O

P]
an
d

oc
ul
ar

[O
C
P]
)

75
–2
00

m
g
da
y�

1
D
D
S
pl
us

Pr
ed
/A
za
/C
Y
C

at
va
ri
ou

s
do

sa
ge
s
in

14
pa
tie
nt
s

N
A

20
(8
3%

)
re
sp
on

de
d;

2
(8
%
)
in

pr
ol
on

ge
d

re
m
is
si
on

bu
t
1
re
cu
rr
ed

an
d
tr
ea
te
d
w
ith

Pr
ed

+
A
Z
A

A
E
in

9
(3
7.
5%

);
di
sc
on
tin

ue
d
in

4
(1
6.
7%

)

In
4
pa
tie
nt
s,
D
D
S
w
as

no
t

ef
fe
ct
iv
e
an
d
th
ey

re
sp
on

de
d
to

Pr
ed

+
A
za

Fo
st
er

et
al

(1
98

2)
26

O
C
P

1–
2
m
g
kg

da
y�

1
C
Y
C

+
20
–8
0
m
g
da
y�

1

Pr
ed

(G
ro
up

1)
vs

Pr
ed

(G
ro
up

2)
vs

to
pi
ca
ls
(G

ro
up

3)

3
m
on

th
s

14
(7
8%

)
in

G
ro
up

1
re
sp
on

de
d;

al
l
pa
tie
nt
s

in
G
ro
up
s
2–

3
ha
d
pr
og
re
ss
io
n
of

th
e

di
se
as
e.

A
E
in

3/
18

(1
7%

)
di
sc
on

tin
ue
d

be
ca
us
e
of

ga
st
ro
in
te
st
in
al

up
se
t

N
o
ra
nd
om

iz
ed

co
nt
ro
lle
d

st
ud

y

N
is
en
ga
rd

an
d

R
og

er
s
(1
98

7)
44

O
P
(a
ll
w
ith

de
sq
ua
m
at
iv
e

gi
ng

iv
iti
s)

Fl
uo

0.
05
%

or
Fl
uo

0.
01
%

(N
=
17

);
D
D
S

(2
5–
15

0
m
g
da
y�

1 )
or

Su
lf
a

(0
.5
–1
.5

g
da
y�

1 )
(N

=
16
);
Pr
ed

(u
nc
le
ar

do
sa
ge
)
(N

=
3)
;
no

tr
ea
tm

en
t
(N

=
8)

N
A

31
(7
0%

)
re
sp
on

de
d:

15
(8
8%

)
on

to
pi
ca
l

st
er
oi
ds
,
15

(9
4%

)
on

D
ap

or
su
lf
ap
yr
id
in
e,

an
d
1
(1
2%

)
w
ith

no
tr
ea
tm

en
t.
N
o
re
sp
on

se
w
ith

Pr
ed

A
E
:
N
A

N
ot

st
at
ed

Pr
ed

do
sa
ge

R
og
er
s
an
d

M
eh
re
ga
n
(1
98
8)

77
(1
6
O
P,

30
O
C
P,

an
d
31

M
M
P)

15
0
m
g
da
y�

1
D
D
S
or

1.
5–
3
g
da
y�

1
Su

lf
a

12
w
ee
ks

(m
in
im

um
)

15
O
P
(9
4%

),
21

M
M
P
(6
8%

),
an
d
26

(8
7%

)
im

pr
ov
ed
;
un
cl
ea
r
if
on

re
m
is
si
on

A
E
:
N
A

Fo
llo

w
-u
p
of

R
og
er
s
et

al
(1
98

2)

M
cF
ad
de
n
et

al
(1
98

9)
15

O
P,

M
M
P

50
0–
15

00
m
g
SM

X
P

3
m
on

th
s

10
(6
7%

)
re
sp
on

de
d

1
(7
%
)
in

re
m
is
si
on

A
E
:
1
(a
lle
rg
ic

al
ve
ol
iti
s)

A
lle
rg
ic

al
ve
ol
iti
s
ca
n
be

lif
e-
th
re
at
en
in
g
an
d
ha
s

be
en

re
po

rt
ed

be
fo
re

as
a

re
su
lt
of

SM
X
P
th
er
ap
y
in

M
M
P

M
on
di
no

(1
99

0)
13

9
O
C
P

1.
5
m
g
kg

da
y�

1
C
Y
C
(N

=
13

);
1.
5
m
g
kg

da
y�

1
C
Y
C

+
20

m
g
da
y�

1

Pr
ed

(N
=
17

);
1.
5
m
g
kg

da
y�

1
A
za

(N
=
10

);
60
–8
0
m
g
da
y�

1
Pr
ed

(N
=
11

);
co
m
bi
ne
d
tr
ea
tm

en
t
(N

=
51

);
no

tr
ea
tm

en
t

(N
=
35

)

N
A

Pr
ed

be
tte
r
op

tio
n
fo
r
st
ag
es

1–
2
di
se
as
e;

Pr
ed

+
C
Y
C
ov

er
al
l
be
tte
r
th
an

ot
he
r

m
od
al
iti
es
.
N
on
-t
re
at
ed

se
em

s
to

ha
ve

m
or
e
pr
og
re
ss
io
n

A
E
:
N
A

U
nc
le
ar

di
ff
er
en
ce

be
tw
ee
n

se
ve
ra
l
m
od

al
iti
es

T
au
be
r
et

al
(1
99

1)
11

7
O
C
P

2
m
g
kg

da
y�

1
D
D
S
(N

=
59

)
pl
us

Pr
ed

(N
=
8)

vs
2
m
g
kg

da
y�

1
C
Y
C
(N

=
25

,
ad
di
tio

na
l
Pr
ed

in
23

?)
vs

2
m
g
kg

da
y�

1

A
za

(N
=
23

,
ad
di
tio

na
l
Pr
ed

in
2?
)

N
A

D
D
S
w
as

th
e
m
os
t
ef
fe
ct
iv
e
in
iti
al

ag
en
t
fo
r

m
od

es
tly

ac
tiv

e
O
C
P;

C
yc
lo

w
as

th
e
m
os
t

ef
fe
ct
iv
e
in
iti
al

ch
oi
ce

fo
r
hi
gh
ly

ac
tiv

e
ca
se
s

A
E
:
N
A

N
o
si
gn

ifi
ca
nt

di
ff
er
en
ce
s

w
er
e
fo
un

d
co
m
pa
ri
ng

pr
og

re
ss
io
n
ra
te
s

L
am

ey
et

al
(1
99

2)
50

(4
0
O
P,

9
O
C
P,

an
d
1
M
M
P)

Fl
uo

(N
=
19

)
vs

Fl
uo

+
ot
he
r
to
pi
ca
ls
vs

sy
st
em

ic
s
in
cl
ud
in
g
Pr
ed

40
m
g
da
y�

1
+
to
pi
ca
ls
(N

=
14

)
vs

Pr
ed

+
A
za

50
m
g
da
y�

1
(N

=
3)

vs
D
D
S

10
0
m
g
da
y�

1
(N

=
2)

vs
Pr
ed

+
C
Y
C

50
m
g
da
y�

1
(N

=
1)

1–
48

w
ee
ks

A
ll
(1
00

%
)
re
sp
on

de
d
to

Fl
uo
,
Fl
uo
+
ot
he
r

to
pi
ca
ls
,
A
za

an
d
Pr
ed

+
C
yc
lo
;
al
l
bu

t
on

e
re
sp
on

de
d
to

Pr
ed

+
to
pi
ca
ls
(9
3%

)
an
d
ha
lf
(5
0%

)
to

D
D
S
+
to
pi
ca
ls
.
U
nc
le
ar

re
m
is
si
on

ra
te
s
as

ju
st
m
en
tio

ne
d

‘a
sy
m
pt
om

at
ic
’
A
E
:
N
A

Pa
tie
nt
s
tr
ea
te
d
in

2
di
ff
er
en
t

co
un

tr
ie
s
(U

K
an
d
U
SA

).
N
o
fu
rt
he
r
de
ta
ils

pr
ov
id
ed

Fe
rn

et
al

(1
99

2)
5
O
C
P
(2

w
ith

or
al

le
si
on

s)
50
–1
50

m
g
da
y�

1
D
D
S

N
A

A
ll
(1
00

%
)
re
sp
on

de
d
an
d
un

de
rw

en
t

re
m
is
si
on

bu
t
re
la
ps
ed

of
f
D
D
S

A
E
in

2
(4
0%

)
(j
au
nd
ic
e
an
d
he
m
ol
ys
is
)

O
ne

pa
tie
nt

ne
ed
ed

sy
st
em

ic
st
er
oi
ds

w
he
n
se
ve
re

co
rn
ea
l
an
d
sc
le
ra
l

in
vo

lv
em

en
t
oc
cu
rr
ed
.
So

m
e

pa
tie
nt
s
ha
d
al
so

to
pi
ca
l

an
tib

io
tic

an
d

co
rt
ic
os
te
ro
id
s

(c
on

tin
ue
d)

Oral Diseases

Review of mucous membrane pemphigoid

G Di Zenzo et al

41



T
ab

le
4
(c
on

tin
ue
d)

A
ut
ho

r
(y
ea
r)

N
Tr
ea
tm
en
ts

Tr
ia
l
du

ra
tio

n
O
ut
co
m
e
an

d
ad

ve
rs
e
ev
en
ts
(A
E
)

C
om

m
en
ts

N
ay
ar

an
d

W
oj
na
ro
w
sk
a

(1
99
3)

48
M
M
P

40
–6
0
m
g
da
y�

1
Pr
ed

(N
=
15

);
50
–1
50

m
g
da
y�

1
D
D
S
(N

=
14

);
10

0–
15

0
m
g
da
y�

1
A
za

(N
=
9)
;

50
–1
00

m
g
da
y�

1
M
in
o
(N

=
10

);
0.
5–
1
g
da
y�

1
SM

X
P
(N

=
1)

N
A

5(
30

%
)
on

Pr
ed
,
7(
50

%
)
on

D
D
S/
SM

X
P,

an
d
2
(2
0%

)
on

M
in
o
re
sp
on

de
d

A
E
:
un
cl
ea
r;
6
(4
3%

)
di
sc
on
tin

ue
d
D
D
S;

m
an
y
di
sc
on
tin

ue
d
A
za

In
al
l
gr
ou
ps
,
ad
di
tio

na
l

to
pi
ca
l
or

lo
w
-d
os
e
or
al

co
rt
ic
os
te
ro
id
s
m
ay

ha
ve

be
en

us
ed

B
ia
la
si
ew

ic
z
et

al
(1
99
4)

9
O
C
P

12
0–
15

0
m
g
da
y�

1
A
za

+
na
sa
l
m
uc
os
al

gr
af
t

N
A

9
(1
00

%
)
re
sp
on

de
d;

un
cl
ea
r
if
in

re
m
is
si
on

A
E
:
N
A

R
ec
ur
re
nc
e
of

sy
m
bl
ep
ha
ro
n

in
2
w
he
n
A
Z
A

st
op

pe
d

Po
sk
itt

an
d

W
oj
na
ro
w
sk
a

(1
99
5)

7
(6

w
ith

or
al

le
si
on

s;
5
M
M
P
an
d
2
O
P)

50
–1
00

m
g
da
y�

1
M
in
o

3–
39

m
on

th
s

(a
ve
ra
ge
:

10
m
on

th
s)

6
(8
6%

)
re
sp
on

de
d
(s
ym

pt
om

at
ic

im
pr
ov

em
en
t)
;
no

ne
in

re
m
is
si
on

A
E
:
6
(8
6%

),
m
ai
nl
y
pi
gm

en
ta
tio

n

Pa
tie
nt
s
w
er
e
al
so

ta
ki
ng

to
pi
ca
l
an
d
sy
st
em

ic
st
er
oi
ds

C
ar
ro
zz
o
et

al
(1
99
7)

11
(a
ll
w
ith

or
al

le
si
on
s;
9
O
P
an
d
2

M
M
P)

C
lo
b
0.
05
%

in
4%

hy
dr
ox
ye
th
yl

ce
llu

lo
se

ge
l
(N

=
8)
;
C
lo
b
+
pr
ed
ni
so
ne

25
–1
00

m
g
da
y�

1
(N

=
3)

2–
27

m
on

th
s

A
ll
(1
00
%
)
re
sp
on

de
d;

6
(5
4%

)
co
m
pl
et
e

re
m
is
si
on

af
te
r
5.
7
m
on

th
s
on

av
er
ag
e

A
E
:4

(3
6%

);
no
ne

di
sc
on
tin

ue
d

Pa
tie
nt
s
ta
ki
ng

C
lo
b
w
er
e

al
so

gi
ve
n
ch
lo
rh
ex
id
in
e

0.
12
%

an
d
m
ic
on
az
ol
e
ge
l

R
ei
ch
e
et

al
(1
99
8)

8
M
M
P
(1

O
P)

10
0
m
g
da
y�

1
M
in
o
+
ni
co
tin

am
id
e

2.
5–
3
g
da
y�

1
N
A

7
(8
7%

)
re
sp
on
de
d;

no
co
m
pl
et
e
re
m
is
si
on

A
E
in

3
(3
7%

);
1
(1
2.
5%

)
di
sc
on
tin

ue
d

O
ne

pa
tie
nt

us
ed

ox
yt
et
ra
cy
cl
in
e
1
g
da
y�

1 .
D
ur
at
io
n
of

te
tr
ac
yc
lin

e
tr
ea
tm

en
t
un

cl
ea
r

C
ar
bo
ne

et
al

(1
99
8)

6
(a
ll
w
ith

or
al

le
si
on
s;
3
O
P
an
d
3

M
M
P)

50
–1
00

m
g
Pr
ed

20
–8

0
da
ys

A
ll
(1
00
%
)
re
sp
on

de
d;

2
(3
3%

)
co
m
pl
et
e

re
m
is
si
on

A
E
:
4
(6
7%

);
no

ne
di
sc
on

tin
ue
d

T
w
o
co
m
pl
et
e
re
m
is
si
on

s
w
er
e
ac
hi
ev
ed

us
in
g
Pr
ed

10
0
m
g
da
y�

1

C
ia
rr
oc
ca

an
d

G
re
en
be
rg

(1
99
9)

20
M
M
P
(1
5
O
P)

Fl
uo

0.
05

%
(N

=
9)
;
Fl
uo

+
50

–
17

5
m
g
da
y�

1
D
D
S
(N

=
11

)
N
A

20
(1
00
%
)
re
sp
on
de
d;

9
(4
5%

)
co
m
pl
et
e

re
m
is
si
on

:
2
(1
0%

)
on

Fl
uo

al
on
e
an
d
7

(3
5%

)
on

D
D
S
+
Fl
uo

A
E
:
un

cl
ea
r;
2

(1
0%

)
di
sc
on

tin
ue
d
D
D
S

11
pa
tie
nt
s
w
ho

fa
il
to

be
co
nt
ro
lle
d
by

to
pi
ca
l

st
er
oi
ds

w
er
e
su
cc
es
sf
ul
ly

tr
ea
te
d
ad
di
ng

D
D
S

Fo
st
er

an
d
A
hm

ed
(1
99
9)

10
(6

O
C
P,

4
M
M
P,

3
w
ith

or
al

le
si
on
s)

IV
Ig

2–
3
g
kg

�
1
pe
r
cy
cl
e
ov

er
3
da
ys
,

ev
er
y
2–
6
w
ee
ks
,
in
cr
ea
se
d
by

re
sp
on

se
(m

ea
n
of

19
cy
cl
es
)

18
m
on

th
s

A
ll
(1
00
%
)
re
sp
on

de
d;

9
(9
0%

)
in

re
m
is
si
on

bu
t
un

de
r
tr
ea
tm

en
t
A
E
:
no

ne
A
ll
pa
tie
nt
s
di
d
no

t
re
sp
on

d
to

D
D
S,

Pr
ed
,
A
za
,
C
yc
lo
,

M
T
X
,
to
pi
ca
ls
.
A
ll
co
nt
in
ue

to
ta
ke

Pr
ed

+
im

m
un
os
up
pr
es
si
ve
s
du

ri
ng

tr
ia
l

T
ho

rn
hi
ll
et

al
(2
00
0)

25
M
M
P
(8

O
P)

1
g
da
y�

1
SM

X
P

0.
1–
26

m
on
th
s

22
(8
8%

)
re
sp
on
de
d;

5
(2
0%

)
co
m
pl
et
e

re
m
is
si
on

A
E
in

6
(2
4%

),
3
(1
2%

di
sc
on

tin
ue
d
SM

X
P)

N
o
in
te
nt
io
n-
to
-t
re
at

an
al
ys
is
.

T
hr
ee

pa
tie
nt
s
w
er
e
al
so

ta
ki
ng

Pr
ed

or
Pr
ed

+
A
za

A
hm

ed
an
d
C
ol
� on

(2
00
1)

20
O
P

IV
Ig

1–
2
m
g
kg

�
1
pe
r
cy
cl
e
ov

er
3
da
ys

ev
er
y
3–
4
w
ee
ks
,
in
cr
ea
se
d
to

6,
8,

10
,

12
,1
4,
16

w
ee
ks

(m
ea
n:

18
cy
cl
es
)
(G

ro
up

1,
N

=
8)

vs
Pr
ed

0.
5–
1
m
g
kg

da
y�

1
pl
us

im
m
un
os
up
pr
es
sa
nt
s
(G

ro
up

2,
N

=
12

)

26
–4

2
m
on

th
s

(G
ro
up

1)
33

–
51

m
on

th
s

(G
ro
up

2)

A
ll
ei
gh
t
pa
tie
nt
s
in

G
ro
up

1
(1
00
%
)

co
m
pl
et
e
re
m
is
si
on

vs
6
(5
0%

)
in

G
ro
up

2
A
E
:
3(
37

%
)
G
ro
up

1;
12

(1
00

%
)
in

G
ro
up

2;
no
ne

di
sc
on
tin

ue
d
in

bo
th

gr
ou
ps

A
ll
pa
tie
nt
s
w
er
e

un
re
sp
on
si
ve

to
D
D
S
an
d

to
pi
ca
l
co
rt
ic
os
te
ro
id
s

D
oa
n
et

al
(2
00

1)
9
O
C
P
(3

w
ith

or
al

an
d
1
w
ith

sk
in

le
si
on
s)

Su
lf
a
1–
4
g
da
y�

1
N
A

6
(6
6%

)
re
sp
on

de
d;

no
ne

on
re
m
is
si
on

A
E
:

3
(3
3%

),
al
l
di
sc
on
tin

ue
d

A
ll
w
ith

D
D
S-
re
la
te
d
A
E
2

pa
tie
nt
s
ha
d
al
so

C
Y
C

(c
on

tin
ue
d)

Oral Diseases

Review of mucous membrane pemphigoid

G Di Zenzo et al

42



T
ab

le
4
(c
on

tin
ue
d)

A
ut
ho

r
(y
ea
r)

N
Tr
ea
tm
en
ts

Tr
ia
l
du

ra
tio

n
O
ut
co
m
e
an

d
ad

ve
rs
e
ev
en
ts
(A
E
)

C
om

m
en
ts

Z
ur
de
l
et

al
(2
00
1)

5
O
C
P

M
M
F
2
g
da
y�

1
N
A

A
ll
(1
00
%
)
re
sp
on
de
d.

N
on
e
in

re
m
is
si
on
.

In
on

e
ey
e,

th
e
in
fl
am

m
at
or
y
pr
oc
es
s

re
st
ar
te
d
af
te
r
su
rg
er
y
du
e
to

sy
m
bl
ep
ha
ro
n
A
E
:
un
cl
ea
r

Fo
ur

of
th
e
fi
ve

pa
tie
nt
s
ha
d

be
en

tr
ea
te
d
be
fo
re

w
ith

C
yc
lo

(n
=
1)
,
D
D
S

(n
=
1)
,
A
Z
A

(N
=
1)
,

A
Z
A

+
cy
cl
os
po
ri
ne

(N
=
1)
.
T
he

tr
ea
tm

en
t
ha
d

be
en

in
ef
fe
ct
iv
e
or

ha
d
to

be
st
op

pe
d
du

e
to

A
E

M
us
et
te

et
al

(2
00
1)

9
M
M
P
(7

w
ith

or
al

le
si
on
s)

IV
C
Y
C
20

m
g
kg

�
1
pe
r
m
on

th
;
if

un
re
sp
on
si
ve

af
te
r
4
bo

lu
se
s,
C
Y
C
gi
ve
n

ev
er
y
3
w
ee
ks
,
an
d
th
e
do

se
w
as

in
cr
ea
se
d

25
%

ev
er
y
th
re
e
bo
lu
se
s
(m

ea
n:

11
cy
cl
es
)

N
A

A
ll
(1
00
%
)
re
sp
on
de
d;

7
(7
8%

)
co
m
pl
et
e

re
m
is
si
on
,
bu
t
in

on
ly

3
m
ed
ic
at
io
n

st
op
pe
d
A
E
:
6
(6
7%

),
no
ne

di
sc
on
tin

ue
d

A
ll
pa
tie
nt
s
to
ok

ot
he
r
dr
ug

s,
Pr
ed

(N
=
1)
,
Pr
ed

+
D
D
S

(N
=
1)
,
Pr
ed

+
Su

lf
a

(N
=
2)
,
D
D
S(
N

=
2)
,

D
D
S
+
Su

lf
a(
N

=
3)

th
at

fa
ile
d
to

co
nt
ro
l
th
e
di
se
as
e

Sa
m
i
et

al
(2
00
2a
,b
)

15
M
M
P

IV
Ig

1–
2
m
g
kg

�
1
pe
r
cy
cl
e
ov

er
3
da
ys

ev
er
y
3–
4
w
ee
ks
,
in
cr
ea
se
d
to

6,
8,

10
,

12
,
14
,
16

w
ee
ks

(m
ea
n
of

25
cy
cl
es
)

13
–3
9
m
on

th
s

A
ll
(1
00

%
)
re
sp
on

de
d;

al
l
(1
00

%
)
in
to

re
m
is
si
on

af
te
r
24

m
on
th
s
si
nc
e
st
op
pi
ng

IV
Ig

A
E
:N
A

12
pa
tie
nt
s
w
er
e
pr
ev
io
us
ly

tr
ea
te
d
w
ith

Pr
ed

+
im

m
un
os
up

pr
es
si
ve

dr
ug

s
(1
2)

or
Pr
ed

al
on

e
(3
)

an
d
th
ey

w
er
e
no

t
in

co
nt
ro
l

T
op

ic
al

m
ed
ic
at
io
ns

w
er
e

al
so

pr
ov

id
ed

an
d
fo
r
th
e

m
ou

th
al
so

15
–2
0
m
g
m
l�

1

of
in
tr
al
es
io
na
l

tr
ia
m
ci
no
lo
ne

ac
et
on
id
e

(T
A
)

G
on

za
le
z-
M
ol
es

et
al

(2
00
3)

22
O
P

C
lo
b
0.
05
%

pl
us

ny
st
at
in

10
0
00

0
IU

m
l�

1

in
or
ab
as
e
3
da
y
in

gi
ng

iv
al

tr
ay
s

2
m
on

th
s

A
ll
(1
00

%
)
re
sp
on

de
d;

un
cl
ea
r
ho

w
m
an
y

w
en
t
in
to

re
m
is
si
on

A
E
:
no
ne

R
es
ul
ts
w
er
e
gr
ou
pe
d

to
ge
th
er

w
ith

or
al

lic
he
n

pl
an
us

L
et
ko

et
al

(2
00

4)
14

O
C
P

IV
Ig

2
g
kg

�
1
at

2–
4-
w
ee
k
in
te
rv
al
s

(G
ro
up

1)
vs

va
ri
ou

s
im

m
un
os
up

pr
es
si
ve

dr
ug
s
(i
nc
lu
di
ng

Pr
ed
,
C
Y
C
,
D
D
S,

ta
cr
ol
im

us
)
(G

ro
up

2)

16
–3
0
m
on

th
s

(G
ro
up

1)
21
–

90
m
on

th
s

(G
ro
up

2)

M
ed
ia
n
tim

e
fo
r
cl
in
ic
al

re
m
is
si
on

in
G
ro
up

1
an
d
G
ro
up

2
w
as

4
an
d
8.
5
m
on

th
s,

re
sp
ec
tiv

el
y
(P

<
0.
01
).
A
ll
8
pa
tie
nt
s
in

G
ro
up

1
di
d
no

t
pr
og

re
ss

vs
2/
6
in

G
ro
up

2
A
E
:
4
(5
0%

)
in

G
ro
up

1,
al
l
(1
00

%
)
in

G
ro
up

2;
no
ne

di
sc
on
tin

ue
d

U
nc
le
ar

do
sa
ge
s
of

im
m
un
os
up

pr
es
si
ve

dr
ug
s

E
sp
añ
a
et

al
(2
00
5)

5
M
M
P
(1

O
P)

T
ri
am

ci
no
lo
ne

ac
et
on
id
e

0.
1%

+
10

0
m
g
da
y�

1
D
D
S
(N

=
1)
;

20
–3
0
m
g
da
y�

1
Pr
ed

+
10

0
m
g
da
y�

1

D
D
S
+
75

0–
10

00
m
g
m

�
2
IV

C
Y
C

(N
=
3)
;

Pr
ed

+
D
D
D
S
+
C
Y
C

+
pl
as
m
ap
he
re
si
s

(N
=
1)

N
A

A
ll
(1
00

%
)
re
sp
on

de
d;

al
l
(1
00

%
)
in
to

re
m
is
si
on

bu
t
on
e
pa
tie
nt

st
ill

ta
ki
ng

D
ap

A
E
:N
A

O
ne

pa
tie
nt

re
qu

ir
ed

se
ve
ra
l

se
ss
io
ns

of
pl
as
m
ap
he
re
si
s

In
ge
n-
H
ou
sz
-O

ro
et

al
(2
00
5)

14
M
M
P

1.
5–
2
m
g
kg

da
y�

1
M
M
F

N
A

10
(7
1%

)
re
sp
on

de
d;

5
(3
6%

)
co
m
pl
et
e

re
m
is
si
on

A
E
:
1
(7
%
)
pa
nc
yt
op
en
ia

an
d

ga
st
ro
in
te
st
in
al

ef
fe
ct
s

A
ll
th
e
pa
tie
nt
s
re
ce
iv
ed

ot
he
r
dr
ug
s
(i
.v
.
C
Y
C
or

D
D
S/
Su

lf
a)

be
fo
re

or
jo
in
tly

M
M
F

(c
on
tin

ue
d)

Oral Diseases

Review of mucous membrane pemphigoid

G Di Zenzo et al

43



T
ab

le
4
(c
on

tin
ue
d)

A
ut
ho

r
(y
ea
r)

N
Tr
ea
tm
en
ts

Tr
ia
l
du

ra
tio

n
O
ut
co
m
e
an

d
ad

ve
rs
e
ev
en
ts
(A
E
)

C
om

m
en
ts

T
ho

rn
e
et

al
(2
00
8)

78
M
M
P
(7
0
O
C
P)

1
m
g
kg

da
y�

1
Pr
ed
+
2
m
g
kg

da
y�

1
C
Y
C

(N
=
63

);
C
Y
C
(N

=
5)
;
Pr
ed

(n
=
5)
;

Pr
ed
+
ot
he
r
im

m
un
os
up

pr
es
si
ve

dr
ug
s

(i
nc
lu
di
ng

M
M
F,

D
D
S,

cl
or
am

bu
ci
l,

N
=
5)
;
10

0–
15

0
m
g
da
y�

1 ,
D
D
S
(N

=
1)
;

D
D
S
+
C
Y
C
(N

=
1)

3–
20

4
m
on

th
s

58
(8
3%

)
of

70
O
C
P
ha
d
ac
hi
ev
ed

co
m
pl
et
e
co
nt
ro
l
of

th
e
in
fl
am

m
at
io
n
af
te
r

1
ye
ar
;
50

(7
1%

)
ha
d
co
m
pl
et
e
re
m
is
si
on

of
oc
ul
ar

in
fl
am

m
at
io
n.

In
iti
al

tr
ea
tm

en
t

w
ith

Pr
ed
+
C
yc
lo

w
as

m
or
e
lik

el
y
to

pr
od
uc
e
an

oc
ul
ar

re
m
is
si
on

A
E
:
un
cl
ea
r

ov
er
al
l
nu
m
be
r
34

(4
9%

)
in
fe
ct
io
ns
;
8

(1
2%

)
m
al
ig
na
nc
y;

16
(2
3%

)
di
sc
on
tin

ue
d

C
ro
ss
-s
ec
tio

na
l
re
tr
os
pe
ct
iv
e

st
ud

y;
re
po

rt
s
da
ta

ju
st
fo
r

ey
es
;
A
E
on

ly
re
po

rt
ed

fo
r

C
Y
C

M
ig
no
gn

a
et

al
(2
00
8)

6
M
M
P

IV
Ig

2
g
kg

�
1
pe
r
ov

er
3–
5
da
ys

at
4-
w
ee
k

in
te
rv
al
s
(m

ea
n
of

16
cy
cl
es
)+
Pr
ed

an
d

im
m
un
os
up
pr
es
si
ve

dr
ug

s

8–
20

m
on
th
s

A
ll
(1
00
%
)
re
sp
on
de
d
an
d
in

co
m
pl
et
e

re
m
is
si
on

A
E
:
un

cl
ea
r

U
nc
le
ar

do
sa
ge

of
Pr
ed

an
d

im
m
un
os
up

pr
es
si
ve

dr
ug
s

G
an
ga
pu

tr
a
et

al
(2
00
9)

58
O
C
P

12
.5
–2

2.
5
m
g
w
ee
k�

1
M
T
X

N
A

38
(6
6%

)
co
m
pl
et
e
re
m
is
si
on

A
E
:
un
cl
ea
r;

ov
er
al
l
52
%

di
sc
on
tin

ue
d
M
T
X

(b
ut

al
so

ot
he
r
di
se
as
es

co
un

te
d)

L
ik
el
y
m
an
y
pa
tie
nt
s
al
so

ta
ki
ng

Pr
ed

at
un

kn
ow

n
do

sa
ge
.
M
os
t
of

th
e
pa
tie
nt
s

st
ill

ta
ki
ng

Pr
ed

Pa
sa
dh
ik
a
et

al
(2
00
9)

33
O
C
P

≤1
25

m
g
da
y�

1
A
za

(N
=
20

);
A
za
+
ot
he
r

im
m
un
os
up
pr
es
si
ve

dr
ug

s
(N

=
13

)
N
A

21
(6
4%

)
re
sp
on

de
d;

15
(4
5%

)
co
m
pl
et
e

re
m
is
si
on

A
E
:
un

cl
ea
r
as

da
ta

po
ol
ed

to
ge
th
er

w
ith

ot
he
r
di
se
as
es

24
%

of
th
e
14

5
pa
tie
nt
s
w
ith

va
ri
ou

s
oc
ul
ar

in
fl
am

m
at
or
y

di
se
as
es

st
op

pe
d
A
za

be
ca
us
e
of

A
E

C
ar
ro
zz
o
et

al
(2
01
0)

9
M
M
P
(7

O
P)

10
0–
20

0
m
g
da
y�

1
M
in
o

4–
16

m
on
th
s

6
(6
7%

)
re
sp
on
de
d;

1
(1
1%

)
co
m
pl
et
e

re
m
is
si
on

A
E
:
6
(6
7%

),
al
l
di
sc
on
tin

ue
d

M
in
o

5
pa
tie
nt
s
w
er
e
al
so

ta
ki
ng

cl
ob

et
as
ol

pr
op

io
na
te

Fo
st
er

et
al

(2
01
0)

12
O
C
P

R
T
X

37
5
m
g
m

�
2
(o
nc
e
w
ee
kl
y)

an
d
IV

Ig
(2

g
kg

�
1 )

(G
ro
up

1)
vs

ot
he
r

im
m
un
os
up
pr
es
si
ve

dr
ug

s
(G

ro
up

2)

2
m
on

th
s

A
ll
si
x
pa
tie
nt
s
in

G
ro
up

1
ha
d
no

t
di
se
as
e

pr
og
re
ss
io
n,

6
pa
tie
nt
s
in

G
ro
up

2
be
ca
m
e

bl
in
d
in

bo
th

ey
es

A
E
:
no

ne

10
pa
tie
nt
s
w
er
e
bl
in
d
in

on
e

ey
e

D
an
ie
l
et

al
(2
01
0)

18
O
C
P

M
M
F
do
sa
ge

un
cl
ea
r
(≤
2
g
da
y�

1 )
N
A

13
(7
2%

)
co
m
pl
et
e
re
m
is
si
on

A
E
:
un
cl
ea
r

as
th
e
da
ta

on
O
C
P
w
er
e
gr
ou
pe
d
w
ith

ot
he
r
di
so
rd
er
s

L
ik
el
y
al
l
pa
tie
nt
s
al
so

ta
ki
ng

Pr
ed

at
un

kn
ow

n
do

sa
ge

O
nl
y
oc
ul
ar

ef
fe
ct
iv
en
es
s
co
ns
id
er
ed

Pu
ja
ri
et

al
(2
01
0

98
O
C
P

C
Y
C
75
–1
50

m
g
da
y�

1
N
A

69
(7
0%

)
ef
fe
ct
iv
e;

60
(6
1%

)
co
m
pl
et
e

re
m
is
si
on

A
E
:
un
cl
ea
r;
ov
er
al
l
33
%

di
sc
on

tin
ue
d
C
yc
lo

(b
ut

al
so

ot
he
r
di
se
as
es

co
un
te
d)

L
ik
el
y
m
an
y
pa
tie
nt
s
al
so

ta
ki
ng

Pr
ed

at
un

kn
ow

n
do

sa
ge

O
nl
y
oc
ul
ar

ef
fe
ct
iv
en
es
s
co
ns
id
er
ed

H
eg
ar
ty

et
al

(2
01
0)

20
(a
ll
or
al

le
si
on

s;
9

O
P)

50
–1
50

m
g
da
y�

1
D
D
S

1–
46

m
on
th
s

8
(4
0%

)
re
sp
on
de
d
A
E
:
11

(5
5%

).
D
is
co
nt
in
ue
d
in

al
l
11

A
ll
pa
tie
nt
s
to
ok

al
so

to
pi
ca
l

be
ta
m
et
ha
so
ne

or
fl
ut
ic
as
on
e

K
ac�
m
az

et
al

(2
01
0)

6
O
C
P

C
yc
lo
sp
or
in
e
do

sa
ge

un
cl
ea
r

(≤
2–
3.
5
m
g
kg

da
y�

1 )
N
A

A
ll
(1
00
%
)
re
sp
on
de
d;

un
cl
ea
r
re
m
is
si
on

ra
te

A
E
:
un
cl
ea
r;
un
cl
ea
r
di
sc
on
tin

ua
tio

n
ra
te

L
ik
el
y
m
an
y
pa
tie
nt
s
al
so

ta
ki
ng

Pr
ed

at
un

kn
ow

n
do

sa
ge

O
nl
y
oc
ul
ar

ef
fe
ct
iv
en
es
s
co
ns
id
er
ed

D
oy

ch
ev
a
et

al
(2
01
1)

10
O
C
P

2
g
da
y�

1
M
M
F
(N

=
4)
;
M
M
F+

Pr
ed

1
m
g
kg

da
y�

1
N
A

A
ll
(1
00
%
)
re
sp
on

de
d;

6
(6
0%

)
co
m
pl
et
e

re
sp
on

se
bu

t
st
ill

in
tr
ea
tm

en
t
A
E
:
7

(7
0%

);
1
(1
0%

)
di
sc
on
tin

ue
d

A
ll
pa
tie
nt
s
re
ce
iv
ed

al
so

to
pi
ca
l
cy
cl
os
po

ri
ne

an
d
2

w
er
e
gi
ve
n
to
pi
ca
l

de
xa
m
et
ha
so
ne

(c
on

tin
ue
d)

Oral Diseases

Review of mucous membrane pemphigoid

G Di Zenzo et al

44



T
ab

le
4
(c
on

tin
ue
d)

A
ut
ho

r
(y
ea
r)

N
Tr
ea
tm
en
ts

Tr
ia
l
du

ra
tio

n
O
ut
co
m
e
an

d
ad

ve
rs
e
ev
en
ts
(A
E
)

C
om

m
en
ts

C
ha
id
em

en
os

et
al

(2
01

1)
15

M
M
P
(a
ll
w
ith

or
al

le
si
on

s)
1–
1.
5
m
g
da
y�

1
co
lc
hi
ci
ne

+
Pr
ed

40
m
g
da
y�

1
(N

=
12

);
D
D
S

10
0
m
g
da
y�

1
+
Pr
ed

(N
=
10

);
A
za

un
cl
ea
r
do

sa
ge

+
Pr
ed

(N
=
2)
;
1
g
da
y�

1

C
Y
C
+
Pr
ed

(N
=
4)
;
M
M
F
un

cl
ea
r

do
sa
ge

+
Pr
ed

(N
=
1)
;
cy
cl
os
po
ri
ne

+
Pr
ed

(N
=
1)
;
te
tr
ac
yc
lin

e–
ni
co
tin

am
id
e
+

Pr
ed

(N
=
2)

N
A

8
(6
7%

)
C
ol
ch
ic
in
e-
tr
ea
te
d
pa
tie
nt
s

re
sp
on

de
d,

3
(2
5%

)
in

co
m
pl
et
e
re
m
is
si
on

;
3
(3
0%

)
re
sp
on
de
d
an
d
in

re
m
is
si
on

w
ith

D
D
S;

50
%

re
sp
on

de
d
w
ith

A
za

an
d
C
Y
C
,

1
(2
5%

)
in

re
m
is
si
on

w
ith

C
Y
C
;
no

ne
re
sp
on

de
d
w
ith

th
e
ot
he
rs

A
E
:
2
(2
0%

)
di
sc
on

tin
ue
d
D
D
S
an
d
1
(8
%
)
co
lc
hi
ci
ne

C
ol
ch
ic
in
e
be
st
st
er
oi
d-

sp
ar
in
g
dr
ug

bu
t
un

cl
ea
r
if

ef
fe
ct
iv
e
in

se
ve
re

ca
se
s

L
e
R
ou

x-
V
ill
et

et
al

(2
01

1)
25

M
M
P

37
5
m
g
m

�
2
w
ee
kl
y
fo
r
4
w
ee
ks

R
T
X
,
1–
2

cy
cl
es

jo
in
tly

w
ith

D
D
S
(1

m
g
kg

da
y�

1 )
an
d/
or

su
lf
as
al
az
in
e
(1
–3

g
da
y�

1 )
an
d/
or

to
pi
ca
l
st
er
oi
ds

1.
5–
6
m
on

th
s

22
(8
8%

)
ha
d
a
co
m
pl
et
e
re
m
is
si
on

bu
t
10

ex
pe
ri
en
ce
d
re
la
ps
e
A
E
:
3
se
ve
re

in
fe
ct
io
us

co
m
pl
ic
at
io
ns
,
2
(8
%
)
di
ed

A
ll
pa
tie
nt
s
ha
d
re
ca
lc
itr
an
t

M
M
P
(2
1
to

D
D
S
an
d/
or

su
lf
as
al
az
in
e,

10
to

Pr
ed
,
3

to
IV

Ig
an
d
20

to
se
ve
ra
l

im
m
un
os
up
pr
es
sa
nt
s)

St
ai
ne
s
an
d

H
am

pt
on

(2
01
2)

6
M
M
P
(a
ll
or
al

le
si
on
s)

50
0–
15

00
m
g
da
y�

1
M
M
F
+
25
–

10
0
m
g
da
y�

1
D
D
S
+
30
–8
0
m
g
da
y�

1

Pr
ed

A
ll
(1
00
%
)
re
sp
on
de
d
an
d
in

re
m
is
si
on

bu
t

al
l
pa
tie
nt
s
st
ill

un
de
r
m
ed
ic
at
io
n
A
E
:
3

(5
0%

)
al
l
fr
om

D
D
S;

2
(3
3%

)
di
sc
on

tin
ue
d
D
D
S

1
pa
tie
nt

to
ok

al
so

m
in
oc
yc
lin

e/
do

xy
cy
cl
in
e,

an
d
al
l
us
ed

to
pi
ca
l

co
rt
ic
os
te
ro
id
s
M
M
F
an
d

D
D
S
gi
ve
n
at

di
ff
er
en
t

tim
es

in
al
l
pa
tie
nt
s

M
un
ya
ng

an
go

et
al

(2
01

3)
13

M
M
P

C
Y
C
(2

m
g
kg

da
y�

1 )
½
–4
.3

m
on

th
s

9
(6
3%

)
re
sp
on

de
d,

7
(5
4%

)
ha
d
co
m
pl
et
e

re
m
is
si
on

A
E
:
10

(7
7%

),
6
(4
6%

)
di
sc
on

tin
ue
d

10
pa
tie
nt
s
to
ok

al
so

D
D
S;

2
su
lf
as
al
az
in
e

N
A
,
no
t
av
ai
la
bl
e;

C
Y
C
,
cy
cl
op
ho
sp
ha
m
id
e;

Pr
ed
,
pr
ed
ni
so
lo
ne
;
D
D
S,

da
ps
on
e;

Fl
uo
,
fl
uo

ci
no

lo
ne

ac
et
on

id
e;

Su
lf
a,

su
lf
ap
yr
id
in
e;

SM
X
P,

su
lf
am

et
ho

xy
py

ri
da
zi
ne
;
M
in
oc
yc
lin

e,
M
in
o;

C
lo
b,

cl
ob

et
as
ol

pr
op
io
na
te
;
Su

lf
a,

su
lf
as
al
az
in
e;

IV
Ig
,
in
tr
av
en
ou
s
im

m
un
og
lo
bu
lin

;
M
T
X
,
m
et
ho
tr
ex
at
e;

A
Z
A
,
az
at
hi
op
ri
ne
;
M
M
F,

m
yc
op
he
no
la
te

m
of
et
il;

D
ox
y,

do
xy
cy
cl
in
e;

SA
Z
,
su
lf
as
al
az
in
e;

T
ac
ro
,
ta
cr
ol
im

us
;
T
et
ra
,

te
tr
ac
yc
lin

e;
T
ri
am

,
tr
ia
m
ci
no
lo
ne

ac
et
on
id
e;

R
T
X
,
ri
tu
xi
m
ab
.

Oral Diseases

Review of mucous membrane pemphigoid

G Di Zenzo et al

45



Corticosteroids
Contrarily, topical corticosteroids have an excellent com-
pliance and seem effective, particularly clobetasol propio-
nate used for OP, and they can also lead to remission
(Carrozzo et al, 1997; Gonzalez-Moles et al, 2003). RCTs
are needed in order to evaluate the true value in the treat-
ment of topical corticosteroids. Systemic glucocorticoids
have traditionally a central role in the management of blis-
tering diseases, but the data for MMP, essentially of pred-
nisolone, are rather patchy. Many trials have used these
medications, mostly together with other immunosuppres-
sive drugs (Table 4-5). It is well known that glucocortic-
oids at high dose and for prolonged courses are associated
with significant adverse effects. Although the main long-
term complication of systemic corticosteroids, which is
osteoporosis, can be now efficiently prevented (Tee et al,
2012), the overall safety and optimal dosage regimen are
still an issue.

Immunosuppressives
Diverse drugs such as CYC, AZA, and MMF have been
proposed as systemic immunomodulatory agents for MMP
in more than one study. Two small RCTs (Foster, 1986)
have suggested that CYC and prednisolone are more
effective than the latter alone in suppressing ocular MMP
progression and that CYC is better than DDS. Given the
above highlighted risk of bias, these results need to be
interpreted with caution and it is unclear whether CYC
also works for other MMP variants or whether it is of sig-
nificant benefit without corticosteroids. A very recent open
trial suggests that oral CYC (2 g per daily) without corti-
costeroids has a rapid efficacy in refractory MMP. How-
ever, almost half of the patients discontinued CYC due to
the AE of lymphopenia (Munyangango et al, 2013).

Similarly, AZA and MMF appear to work as adjuvant
agents, but they have been rarely used without corticoster-
oids and they are generally considered less toxic but also
no so beneficial as CYC (Ingen-Housz-Oro et al, 2005).
However, a direct comparison is lacking and there are not
enough data for a reliable safety comparison of these
immunosuppressive drugs.

Intravenous Immunoglobulin (IVIg)
IVIg is a blood product prepared by cold ethanol fraction-
ation from the pooled plasma of 10 000 � 20 000 donors
per batch (Jolles, 2001). The use of IVIg in MMP seems
promising not only to improve clinical status and reduce
systemic corticosteroids but also to prevent disease pro-
gression and relapse. The majority of patients were treated
with 2–3 gm kg�1 per cycle every 2 weeks concurrently
with systemic immunosuppressive agents. This frequency
of IVIg cycling is considerably greater than that used to
treat other autoimmune bullous diseases. IVIg is a rela-
tively safe and well-tolerated therapy, but serious adverse
effects requiring discontinuation have been reported in
MMP (Segura et al, 2007). This treatment modality often
requires patients’ hospitalization and is an expensive bio-
logical product. However, according to a recent study,
when the cost of treating the side effects caused by the
conventional immunosuppressive therapy is included, IVIg
is statistically more cost-effective (Daoud and Amin,T
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2006). RCTs are certainly warranted to confirm the above
encouraging results on IVIg and determine the optimal
protocol.

Rituximab (RTX)
RTX is a chimeric monoclonal anti-CD20 antibody that
targets pre-B cells and mature B cells and has been
increasingly used in blistering diseases (Cirillo et al,
2012). Since now, it has been used in 28 severe and recal-
citrant MMP patients, almost always in association with
immunosuppressive and anti-inflammatory drugs (Shetty
and Ahmed, 2013). Although 96% of the patients went in
complete remission, major attention should focus also on
the immediate or delayed adverse effects of RTX treatment,
as two patients died as a result of severe bacterial infec-
tions (Hertl et al, 2011). RTX might help to avoid major
devastating complications of MMP, but the optimal proto-
col and safety issues need to be elucidated in more detail.

Conclusion
There is a concerning paucity of good-quality trials on
MMP, and available recommendations are solely based on
generally small patients’ cohorts or case series. Some of
the 2002 consensus experts’ opinions (Chan et al, 2002)
should be possibly updated, particularly regarding the
safety of sulfa drugs. A number of therapeutic modalities,
namely very high-potency topical corticosteroids, MMF,
and IVIg, should be urgently examined in RCTs given
the promising preliminary results. Those studies should
conduct a more comprehensive assessment of the muco-
cutaneous involvement of patients with MMP. It would
seem important that the future research focus on the pre-
vention and reversal of the fibrotic/scarring process that
would eventually lead to major functional impairment.
However, these trials will likely be possible through a
multidisciplinary approach of several international groups
of clinicians (oral medicine specialists, dermatologists,
ophthalmologist, and otorhinolaryngologists) interested in
improving the outcome of MMP. Given the present state
of knowledge, the first step in MMP management is
establishing the diagnosis based upon both clinical fea-
tures and immunological findings; this is to be followed,
according to the signs and symptoms, by variable topical
and/or systemic modalities/drugs mainly based upon clini-
cian experience.

Does exclusive oral IgA dermatitis exist as a
distinct entity from MMP?

Introduction
Linear immunoglobulin A (IgA) bullous dermatitis
(LABD) or linear IgA disease (LAD) is a unique immuno-
bullous disease that was first recognized as an entity dis-
tinct from dermatitis herpetiformis (DH) or bullous
pemphigoid (BP) on the basis of the immunopathological
finding of linear IgA deposits in the basement membrane
zone (BMZ) on direct immunofluorescence (DIF) by Chor-
zelski et al (1979). In addition, histologically, prominent
neutrophilic infiltration is characteristic of this disease.

There is also a childhood variant of LAD termed
chronic bullous dermatosis of childhood (CBDC). Cur-
rently, these disorders are widely recognized as a single
entity with two variants: adult-onset LAD and childhood-
onset LAD, with slightly different clinical features and
different peaks of onset. CBDC occurs in children with a
peak incidence of about 4.5 years, while LABD is a dis-
ease of adults mainly aged 60–65 years with a slight
female predominance. Cutaneous manifestations of
patients with LAD are serum- or blood-filled blisters that
have risen out of normal skin, sometimes with an ery-
thematous or urticarial base (Fortuna and Marinkovich,
2012). The blisters of LAD are generally tense and may
be somewhat linear or ‘sausage’ like in shape and fre-
quently tend to form annular or polycyclic plaques due to
the coalescence of lesions. In CBDC, there is a typical
localization on the lower abdomen and perineum, and the
lesions can appear as ‘cluster of jewels’. In adult LAD,
the torso and limbs are most frequently involved, the lat-
ter on both flexural and extensor surfaces. Mucosal
involvement, particularly in the mouth and the eyes, is
common in both adult and childhood LAD (Kelly et al,
1988). Occasionally, eosinophils may be admixed among
the predominantly neutrophilic infiltrate (Egan and Zone,
1999). The conditio sine qua non for the diagnosis of
LAD is the presence of BMZ-specific IgA class antibody
in a linear distribution on DIF of perilesional skin in the
absence of other immunoglobulins (Egan and Zone,
1999). However, cases with occasional IgG and comple-
ment at the BMZ have been reported (Chan et al, 1995).
LAD may be diagnosed based on the following three
criteria: (i) the presence of a vesicular or bullous eruption,
usually confined to the skin, but which may involve the
mucous membranes; (ii) the presence of a subepidermal
vesicle with a predominantly neutrophilic infiltrate on
histology of lesional skin; and (iii) the presence of BMZ-
specific IgA antibody deposited in a linear pattern in the
absence of other immunoglobulins on DIF of perilesional
skin (Egan and Zone, 1999; Fortuna and Marinkovich,
2012).

Most LAD patients develop IgA against 97-kDa
(LABD-97) and 120-kDa (LAD-1) (Zone et al, 1990;
Marinkovich et al, 1996) antigens. It now appears that
both of these antigens are generated as proteolytic cleav-
age products of the BP180 ectodomain (Hirako et al,
1998; Zone et al, 1998).

LAD is described as being associated with the HLA
alleles B8, DR3, and Cw7 (Collier et al, 1999), and
despite the lack of RCTs, the best options for systemic
therapy of LAD are sulfones (DDS) and sulfonamides
(sulfapyridine or SMXP) (Fortuna and Marinkovich,
2012).

Methods
A PubMed search was performed using as a search strat-
egy the Mesh terms ‘oral OR mucosal linear IgA disease
or dermatosis’ with a time limit, March 2013. The review-
ers further identified additional studies from citations in
the reviewed literature.
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Results
The literature search retrieved 29 cases of suspicious pre-
dominantly mucosal LAD (Table 6). All 29 patients were
adults (mean age: 62 years, range: 29–83); males/females
ratio was 16:12.
Since the publication of the consensus in 2002 (Chan

et al, 2002), 15 cases have been published and the large
majority of them (73%) by oral medicine specialists
(Table 6). Four of the cases included in Table were diag-
nosed and published as cases of MMP (Leonard et al,
1984; Hietanen et al, 1985; Kirtschig et al, 1998).
Twenty-five of 29 (86%) had oral lesions and 18 (62%)
had exclusive oral, in most of the cases, gingival lesions.
When clinical pictures were provided, almost all the oral
lesions had the appearances suggestive of MMP. The main
histologic features were a subepithelial split and a dermal
inflammatory infiltrate, but just in one patient (Betts et al,
2009) with predominance of neutrophils. All but three
cases had exclusive linear IgA staining at BMZ. Target
antigen search was performed in five patients and showed
IgA against 97-kD antigen (LAD-1) in two cases and
against BPAg2 in another, IgG against BPAg 1 and 2 in
the fourth and no antigen in the last one (Table 6). Nota-
bly, the two patients reported by Carbone et al (2012)
were both HLA-DQB*03:01 positive (personal data not
shown in the paper).
The course of the cases was mixed and not always

reported but mostly with partial remission of the lesions.
Different combinations of medications have been
employed and the response to DDS/sulfones was variable.
In six patients (21%), cicatricial lesions were observed
leading to blindness in one case and requiring tracheos-
tomy in another.

Discussion
Very rarely predominantly or exclusively mucosal LAD
cases have been published. Moreover, in 2002, an interna-
tional consensus proposed that subepithelial blistering dis-
orders with predominant mucosal involvement previously
classified as LAD or epidermolysis bullosa acquisita
should be comprised under the same term of MMP
because this disease can no longer be defined by a specific
target antigen as multiple antigens have been identified by
the autoantibodies of this group of patients (Chan et al,
2002). According to the consensus, direct methods of
immunofluorescence microscopy or immunohistochemistry
examinations on perilesional mucosa and/or skin biopsies
showing continuous deposits at the BMZ of IgG, IgA, or
C3 or combination are diagnostic of MMP (Chan et al,
2002).
These recommendations have been widely accepted in

dermatology, but not always in dentistry (Torchia et al,
2008; Betts et al, 2009; Dan et al, 2011), as confirmed by
our analysis of reported cases. More importantly, almost
all the published cases of oral LAD did not show any
common features clinically, histologically, and/or immuno-
logically to justify a diagnosis different from MMP.
According to two recent reviews, none but possibly two
of the cases (only one with exclusive oral involvement,
Table 1) might be considered LAD (Egan and Zone,
1999; Fortuna and Marinkovich, 2012).

Even if we agree that the results of immunopathological
examinations can be sometimes ambiguous in LAD (Jin
et al, 2012), target antigen search was not performed in
most cases and immunogenetic analysis was almost never
performed in the cases reported in Table 1. Indeed, further
tests such as salt-split skin indirect immunofluorescence,
immunoblot⁄immunoprecipitation, and ELISAs are some-
times needed to achieve a proper diagnosis and an effec-
tive treatment for subepithelial blistering disease
(Calabresi et al, 2007; Carrozzo et al, 2008), but they are
rarely used in the dental setting. As a result, misclassifica-
tion of MMP is not uncommon in dentistry (Torchia et al,
2007; Carrozzo, 2009).

It should be indeed remarked that contrary to LAD,
MMP is strongly associated with HLA-DQB* 03:01
regardless of the clinical phenotype, whereas existing evi-
dence suggests that MMP sera commonly recognize BPAg
1 and 2, integrin a6 and b4 and laminin 332, but not
LAD antigens (LABD97 or LAD-1). Of note, two of the
reported patients with predominantly oral LAD had IgA or
IgG against BPAg 1 and 2 and were both associated with
the typical MMP HLA-DQB* 03:01 allele (Table 6),
supporting MMP as the final diagnosis.

Conclusion
We did not find any strong evidence to support an exclu-
sive oral (and perhaps also mucosal) form of LAD as a
separate entity. It is highly recommended to verify the
presence of IgA autoantibodies using one or more of the
above cited immunopathological tests (Fortuna and Marin-
kovich, 2012). Furthermore, we urge to investigate target
antigens and typical HLA allele’s link in every case sug-
gestive of MMP. Moreover, we would suggest that future
reports follow the 2002 consensus proposal (Chan et al,
2002) as a standard reporting method.
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