
Abstract. It has previously been reported that pemphigoid
coexists with psoriasis more frequently than it could be
predicted on the basis of random distribution in the general
population. In this study we present three psoriatic patients
who developed tense blisters, which most likely were not
provoked by anti-psoriatic treatment. Diagnosis of bullous
pemphigoid in these cases was established by an overlay
antigen mapping technique by laser confocal microscopy,
immunoblotting and ELISA. In the context of these cases
and the literature, we also discuss possible reasons for the
coexistence of psoriasis and pemphigoid as well as selected
aspects of diagnosis and therapy of patients simultaneously
suffering from these two diseases.

Introduction

Psoriasis vulgaris is a common disease, with an approximate
prevalence in Europe of 2% (1,2). On the other hand, bullous
pemphigoid (BP) is uncommon, with an annual frequency
of about 1 new case per 100,000 people, and is seen
predominantly in middle aged and older individuals (3,4). It
has been reported that the true coincidence rate of these two
entities is higher than it would be predicted on the basis of
their random distribution in the general population (5),
suggesting some kind of link between them. Nevertheless,
studies on the coincidence of psoriasis and pemphigoid in the
literature are still sparse; the reason of this phenomenon
remains obscure. It has been found that besides bullous
pemphigoid also pemphigoid with antibodies directed
against autoantigen with molecular weight ~200 kDa (anti-
p200 pemphigoid) coexists with psoriasis (6). In almost all of
the reported cases, psoriasis preceded pemphigoid
development. Obviously, it could be due to the lower average

age of onset in case of psoriasis, as compared to pemphigoid.
Nevertheless, that may not be the only explanation. It seems
possible that some factors related to the course of psoriasis,
including anti-psoriatic treatment, especially phototherapy
or/and tars, may play a role.

In this study, we present three cases of bullous pemphigoid
in patients suffering from psoriasis, which most likely were
not triggered by anti-psoriatic treatment. 

Materials and methods

Clinical data
Patient 1. A 72-year-old Caucasian woman, suffering from
psoriasis vulgaris for 55 years, was well controlled using
only topical steroids (hydrocortisone, flumetasone) and
occasionally 5% salicylic ointment. Systemic anti-psoriatic
therapy, particularly ultraviolet-based phototherapy, has never
been applied. The patient was referred because of a sudden
bullous eruption, which had started 4 weeks earlier. At the
time of examination, the psoriatic papules were limited to the
skin of lower back. Tense blisters were present at the border
of intact skin and a psoriatic plaque of her lower back (Fig. 1).

Oral tetracycline (500 mg 3 times a day) and nico-
tinamide (400 mg twice daily) were promptly introduced.
Simultaneously, topical clobetasol twice a day was added.
The psoriatic lesions did not need any additional specific
treatment. In a few days the blisters vanished and new ones
have not reappeared.

Patient 2. An 81-year-old Caucasian man, suffering from
psoriasis vulgaris for 68 years, was well controlled using only
topical steroids. Neither tar- nor ultraviolet-based phototherapy
has been used. The patient was referred due to a disseminated
extensive bullous eruption, sparing skin of the head and neck,
which started one month prior to admission. At the time of
examination, the psoriatic papules were limited to the lower
back, extremities and scalp.

Oral tetracycline (500 mg thrice a day), nicotinamide
(200 mg thrice a day), clemastine (1 mg twice a day) and
hydroxyzine (25 mg) were expeditiously introduced.
Simultaneously, topical clobetasol twice a day was added.
This treatment regimen was judged ineffective, as new bullae
were appearing. Thus, after two weeks, methotrexate 7.5 mg
once a week was added with clinical improvement - healing
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of the psoriatic plaques and complete inhibition of new blister
formation.

Patient 3. A 71-year-old Caucasian man, suffering from
localized psoriasis vulgaris for 20 years, with plaques limited
to the knees and elbows, was well-controlled solely with

topical steroids and calcipotriol. Ultraviolet-based phototherapy
has never been applied in this patient. The patient was referred
to our department due to a severe bullous eruption on the
lower extremities, forearms and trunk, which started 3 weeks
prior to admission. At the time of examination no psoriatic
lesions were observed.

Oral prednisone (0.7 mg/kg), clemastine (1 mg twice a day)
and topical clobetasol were promptly provided. This
treatment was inefficient as new blisters continued to appear
during the next 11 days. Thereafter, dapson (50 mg daily)
was added to corticosteroids and continued for 9 more days.
The combination of steroids and dapson was also ineffective
- new blisters were continuously appearing during this period.
Thus, dapson was discontinued and metotrexate 15 mg twice
a week was added. Introduction of methotrexate (15 mg)
together with prednisone (0.7 mg/kg) significantly improved
treatment efficiency and controlled the disease. The pre-
existent blisters started healing and new ones did not appear.
After 3 weeks the corticosteroid was tapered and eventually
discontinued, as the patient was controlled with oral
methotrexate 7.5 mg once a week.

Laboratory techniques
Identification and localization of the in vivo-bound anti-
bodies. Direct immunofluorescence technique on patients'
skin biopsy specimens with the use of standard fluorescein-
labeled anti-human conjugates directed against a different
class of human immunoglobulins and complement, was
performed.

To establish the precise localization of the in vivo bound
immunoglobulins within the basement membrane zone
(BMZ), laser scanning confocal microscopy (LSCM) was
performed, as previously described (7). Briefly, cryosected
biopsy specimens, taken from perilesional skin, as well as
two control biopsy specimens taken from bullous pemphigoid
(positive against 180 kDa by immunoblotting) and anti-p200
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Figure 1. Patient 1 at admission to our department - a tense blister and a few
erosions at the border of a psoriatic plaque localized in the lower back. 

Figure 2. The overlay antigen mapping study using laser confocal microscopy shows in vivo bound IgG (stained green) in all studied patients with coexistence
of psoriasis and bullous disease (patients 1-3) to be present above the collagen IV (cIV) and laminin-5 (L5) (stained red) and co-localized with ß4-integrin
(ß4) (yellow color due to overlaping green and red)) similarly to control bullous pemphigoid (BP180). In a control case of anti-p200 pemphigoid (anti-p200), in
vivo bound IgG are present below the localization of ß4-integrin, above collagen IV and co-localized with laminin-5. Magnification x2500. 
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pemphigoid (confirmed by immunoblotting), were incubated
with monoclonal antibodies directed against ß4-integrin
(Chemicon, Temecula, CA), laminin-5 (Chemicon, Inter-
national, clone P3E4) and collagen IV (Sigma, Aldrich,
Steinheim, Germany, clone COL-94). Subsequently, a
mixture of rabbit anti-mouse Cy5-conjugated antibody
(Chemicon, International) and FITC-conjugated goat anti-
human IgG antibodies (Kappel) was added. Cryosections
were viewed under LSCM (Radiance 2000 Bio-Rad).
Immunofluorescence images were overlaid by an image
processing system integrated in the LSCM and photographed.

Identification of the circulating antibodies. Circulating
antibodies were detected by the standard indirect immuno-
fluorescence technique, using monkey esophagus and salt
split skin as substrates. Further detection of the antibodies
bound to the substrate was performed analogically as in the
case of direct immunofluorescence. The circulating antibodies
were also further identified by the Western immunoblot
technique on dermal and epidermal extracts and with the
recombinant protein NC16a of BP180 antigen. Moreover, the
identification of the antibody was also studied by ELISA
with recombinant NC16a protein.

Results

Identification and localization of the in vivo-bound
antibodies. In case of all studied patients, direct immuno-

fluorescence performed on apparently normal patient skin
showed linear IgG and C3, but not IgM or IgA, deposits
along BMZ (data not shown).

The overlay antigen mapping using LSCM showed that
in vivo bound IgG in all 3 studied patients with coexistence
of psoriasis and bullous disease are localized above the
collagen IV and laminin-5 and co-localized with ß4-integrin
similarly to control bullous pemphigoid. Conversely, in a
control case of anti-p200 pemphigoid, in vivo bound IgG was
found to be present below the localization of ß4-integrin but
above collagen IV and co-localized with laminin-5 (Fig. 2).

Identification of the circulating anti-BMZ antibodies. In
patient 1 no circulating antibody was detected by immuno-
fluorescence, immunoblotting and ELISA. In patients 2 and 3
indirect immunofluorescence on monkey esophagus revealed
anti-BMZ antibodies at the 1:1280 and 1:160 titers respectively,
reacted with the epidermal side of split skin. Using an immuno-
blotting technique the sera of patients 2 and 3 reacted with
BP 180 kD antgien in epidermal extract and with the
recombinant NC16a protein of 180 kDa antigen (Fig. 3). The
ELISA technique with BP180 protein showed positive
reactivity (index 20.6 in case 2 and index 22.3 in case 3).

Discussion

The first case of bullous eruption in psoriatic patient was
reported by Bloom in 1929 (8). Despite Bloom's description of
this disease as pemphigus, histological analysis suggests that
it was in fact BP. Subsequently, some new cases of BP
suffering from psoriasis have been described beginning from
the 1970s (9-12). At present, there are >60 studies concerning
the coexistence of psoriasis and subepidermal bullous diseases.
These cases of bullous disease were usually diagnosed as BP,
on the basis of histological examination and direct immuno-
fluorescence only. However, it cannot be excluded that in some
of these patients, instead of BP, other subepidermal bullous
diseases existed, e.g. epidermolysis bullosa acquisita (EBA).
In more recent studies, diagnosis was verified by indirect
immunofluorescence in 1 M salt-split skin test and/or
immunoblotting (13-19). On the basis of these results, it has
been proposed that autoimmune subepidermal bullous diseases
previously considered as BP, could be divided at least into
two groups: BP with autoantibodies directed against hemides-
mosomal antigens (14-16,19) and a novel, pemphigoid-like
subepidermal bullous disease with antibodies directed against
the novel antigen, localized at the border of lamina lucida
and lamina densa (6,14,17,19). Subsequently, it has been
found that molecular weight of this new antigen is ~200 kDa
(6,17,19). Recently the antigen has been partially characterized
(20). It is noteworthy that among the psoriatic patients
pemphigoid with antibodies against 200 kDa antigen (anti-
p200 pemphigoid) seems to occur much more often than in
the general population. However, its real prevalence is
difficult to estimate, since in a great majority of patients
reported in literature, appropriate analysis with immuno-
blotting technique has not been performed. Nevertheless,
based on data recently discussed by Yasuda et al (19), one
may hypothesize that ~50% of pemphigoid cases in psoriatic
individuals could be anti-p200 pemphigoid - a percentage
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Figure 3. The results of immunoblotting using recombinant proteins of
BP180 NC16a domain. The control BP serum (lane 1), patient 2 serum
(lane 3) and patient 3 serum (lane 4) reacted with the recombinant protein
(indicated by an arrow on the left), while normal control serum did not react
with this protein (lane 2).
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much higher than in the general population. The reason for
this remains obscure. A majority of anti-p200 pemphigoid
cases in psoriatic patients were found in the Japanese
population. Thus, it is tempting to speculate that development
of a particular type of pemphigoid (BP or anti-p200
pemphigoid) in the psoriatic patient could be determined, at
least in part, by genetic pattern. Certainly, as has been
suggested (19), the higher incidence of anti-p200 pemphigoid
among Japanese might result from the fact that most of the
immunoblotting studies on these patients were undertaken by
a Japanese group and the real prevalence of anti-p200
pemphigoid in the European population could be
underestimated. However, in a majority of the more recent
European studies, psoriatic patients had subepidermal bullous
diseases with antibodies bound to the roof of an artificial
blister in 1 M salt-split skin test (14-16), which strongly
suggests that these patients had BP, because anti-p200
pemphigoid antibodies bind predominantly to the bottom of
an artificial blister (6,17,19).

The cases presented herein are examples of Caucasian
psoriatic patients suffering from subepidermal blistering
disease, which was not drug-triggered. The results of confocal
microscopy examination of all three cases excluded the
diagnosis of EBA, anti-p200 pemphigoid and favored BP since
immunodeposits were localized above laminin-5, at the level
of ß4-integrin. It suggests that in vivo bound IgG was restricted
to the upper part of lamina lucida, similarly to skin of control
anti-180 kDa BP patient. In case of control anti-p200 pem-
phigoid, immunoglobulin deposits were found to be present
below the localization of ß4-integrin and above collagen IV,
at the level of laminin-5, which corresponds to their ultra-
structural localization in the lamina lucida - lamina densa
border. In the case of patients 2 and 3 the diagnosis of BP
was unequivocally proven with results of Western immunoblot
and ELISA analyses revealing antibodies directed against
NC16a recombinant protein of 180 kDa antigen, characteristic
for BP. It needs to be emphasized, that as we demonstrated
in this study, that confocal microscopy is a useful method
allowing differential diagnosis of subepidermal blistering
disease, especially in cases where immunoblotting or ELISA
do not identify circulating antibodies. Thus, confocal micro-
scopy may be considered as an alternative technique for
electron microscopy, both a gold standard for localization of
the antibodies bound to basement membrane.

Regardless of whether BP or anti-p200 pemphigoid coexists
with psoriasis, the reason for this phenomenon remains
obscure. Since in almost all of the reported cases psoriasis
preceded pemphigoid development, it has been postulated
that some factors associated with pathogenesis of psoriasis
could be responsible for triggering and/or promoting bullous
eruption. Presumably, ‘the immune status’ of psoriatic skin
facilitates recognition of appropriate autoantigens in somehow
predisposed humans, eventually leading to pemphigoid
initiation.

However, the mechanisms of these interactions between
pemphigoid and psoriasis are poorly understood and remain
speculative. For instance, it is possible that skin infiltrating
leukocytes and proteases released from them may participate
in destruction of BMZ leading to presentation of some auto-
antigens. Simultaneously, psoriasis-associated inflammatory

process could promote autoimmune reaction, once initiated.
It has previously been found that neutrophil-derived elastase
is bound to BMZ within psoriatic plaques and probably takes
part in the destruction of epidermal-dermal junction (21).
Importantly, also uninvolved psoriatic skin displays
decreased anti-elastase activity (22) and might be more
susceptible to proteolytic cleavage. Thus, it cannot be excluded
that such conditions could facilitate access to some BMZ
autoantigens. It has been reported that neutrophil elastase is
able to cleave type XVII collagen (BP180 autoantigen) and to
contribute to subepidermal blister formation (23,24). However,
increased lesional elastase activity was found also in the case
of contact dermatitis and atopic dermatitis (25), the diseases
that have not been found to predispose for pemphigoid
development. Thus, release of proteolytic enzyme within
psoriatic skin is the only one aspect of a much more
complicated immuno-pathological process, and it cannot be
expected that this could entirely explain the reasons of
pemphigoid and psoriasis coexistence. Certainly, the
coincidence of these two diseases is also determined by
other, unknown immunopathological factors.

On the other hand, it has been proposed that a high rate of
bullous diseases among psoriatic patients is not due to a real
coincidence between psoriasis and bullous diseases, but
results from anti-psoriatic therapy used. This hypothesis could
be supported by the fact that there are barely any cases where
appearance of blisters was not directly preceded by
psoriasis treatment, excluding topical steroids (5,26).
Among anti-psoriatic therapeutics, phototherapy (PUVA)
(10-12,15-16,27) and tars (10) are the most common factors
suspected for triggering pemphigoid. It is in accordance with
well-known observations that ultraviolet radiation is able to
induce pemphigoid and to exacerbate course of bullous
disease, both in healthy individuals (28) and in patients
suffering from other skin disorders (29,30).

In our psoriatic patients, it is difficult to point out factors
that were involved in the initiation of pemphigoid. It is unlikely
that they were drug-triggered pemphigoid since the only drugs
used directly before blister eruption were topical steroids
and/or calcipotriol, with no phototherapy or tars employed.

Regardless of the reasons of pemphigoid and psoriasis
coexistence, patients simultaneously suffering from both of
these diseases represent a therapeutical challenge. Treatment
of pemphigoid with steroids is sometimes ineffective and may
also lead to psoriasis exacerbation during their withdrawal, as
in patient 2. Therefore, wherever possible, treatment with
systemic steroids should be avoided. On the other hand,
phototherapy as anti-psoriatic therapy is contraindicated
because it could exacerbate pemphigoid. Therefore, in the
cases of coexistent pemphigoid and psoriasis several different
therapeutical schemes encompassing methotrexate (10,14,15),
dapson (31), azathioprine (26,27,32), cyclosporine (33,34),
erythromycin with etretinate (35), acitretin (36), cyclophos-
phamide (11) and mycophenolate mofetil (37) have been
proposed. We have demonstrated herein that therapy with
metotrexate can be an effective therapeutical approach. We
also show that in the case of coexistent mild to moderately
severe bullous pemphigoid and psoriasis, only treatment with
topical clobetasol, oral tetracyclines and nicotinamide may
be adequate. Such a therapeutical approach should be
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recommended, especially for elderly patients, for whom
aggressive systemic treatment is undesirable.
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