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Comorbidities and Treatment
Strategies in Bullous Pemphigoid: An
Appraisal of the Existing Litterature
Rikke Bech, Line Kibsgaard and Christian Vestergaard*

Aarhus University Hospital, Aarhus, Denmark

Bullous Pemphigoid is an autoimmune skin blistering disease. It is caused by deposition

of auto antibodies along the dermal-epidermal border leading to inflammation. The

antibodies are directed against anchoring filaments in the epidermis, but these antigens

are also present in the neurological tissues and this has led to speculation of an

association between multiple sclerosis and bullous pemphigoid. Additionally recent

epidemiological studies have pointed at an increased risk of cardio-vascualr diseases

and an increased moratality among the patients with bullous pemphigoid. In this mini

review we present the recent findings in this area and as well as the treatment strategies

when comorbidities are taken into consideration.

Keywords: Bullous pemphigoid, cardio-vascular diseases, multiple sclerois, neurodegenarative diseases,
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INTRODUCTION

Bullous pemphigoid (BP) is an autoimmune blistering, and often intensely itching, blistering
skin disease affecting especially the elderly generation with an incidence of 14–43 pr. million.
Children are rarely afflicted by this disease. The blisters are thick walled, as opposed to the
pemphigus diseases. The disease may present in a non-bullous form, i.e., pre-bullous pemphigoid.
The incidence of BP is increasing in western countries, and patients have an increased mortality
compared to healthy controls with a 1 year mortality increased six to seven times and increased
hazard ratio, HR = 2.4, for death as shown in a Danish registry study. The increased mortality
within the first year after diagnosis may have a combined background. Firstly, in many guidelines
systemic corticosteroids are listed as the first line treatment and many BP patients suffer from
declining health and do have several co-morbidities including diabetes (type I and II), and ischemic
heart disease as well as hypertension at the time of diagnosis. These are diseases that, when the
patients are subjugated to treatment with systemic corticosteroids, increases the risk of death.
Interestingly, the incidence of diabetes is increased among BP patients within the first year of
diagnosis compared to an age and gender matched control group.

The pathogenesis of BP is dependent on IgG auto antibodies directed against the
hemidesmosomes of the epidermal cells in the basement membrane. The antigens are the BP230
(BPAG1/Dystonin) and the BP180 (BPAG2/Type XVII Collagen) that upon binding induces
inflammation in the skin and causes the formation of the blisters. Histologically a split on the
dermo-epidermal border is seen along with an eosinophil dominated inflammation. Using direct
immunofluorescence a linear band of IgG and/or C3 along the dermo-epidermal border can be
demonstrated, as can circulating antibodies against BPAG1 or BPAG2.
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The BPAG-1 is also expressed by the neurons and Schwann
cells of the central nervous system and peripheral nervous
system. This is believed to be the molecular background for
the strong association between BP and multiple sclerosis (MS),
OR = 10 in several studies. Other neurological diseases such
as Parkinson disease and Alzheimer’s disease also have an
increased prevalence among patients diagnosed with BP, yet the
pathogenetical pathways for this are not as clear as for MS.

In this short review we will go through the evidence and
studies on the association between BP and cardiovascular as
well as neurological diseases, in order to show that this group
of dermatological patients do have need for a multidisciplinary
approach and special care when it comes to treatment.

BULLOUS PEMPHIGOID AND
CARDIOVASCULAR DISEASES

There is some evidence for an association between BP and
cardiovascular diseases. Kibsgaard et al. described this in a
retrospective consecutive case-series study of inpatients admitted
to Department of Dermatology and Venerology in Aarhus,
Denmark, between 2006 and 2013 (1). A total of 69 patients
(70%) suffered from cardiovascular diseases (as determined by
ICD10 diagnoses: I00 to I99) of which 39 were hypertension.
The remaining cardiovascular diseases were congestive heart
failure, arrhythmias, prior acute myocardial infarcts, dilated
cardiomyopathy, and valvular diseases. The prevalence of
cardiovascular diseases in the studied patients was larger
than the known prevalence of cardiovascular diseases in the
Danish background population. This may indicate an association
between BP and cardiovascular disease. Similarly, Försti et al.
found that cardiovascular diseases were the most common
comorbidities among 198 cases with BP. This study was a
retrospective database study of all cases of BP diagnosed at the
Department of Dermatology, Oulu University Hospital, Finland,
between 1985 and 2012 (2).

In contrast, Lee et al. found that hypertension was less
frequent among patients with BP (48.5%) compared to the
general Korean population (65.7%). The study of Lee et al. was
a retrospective evaluation of 103 patients diagnosed with BP at
the Chonnam National University Hospital in Gwangju, Korea,
between 2006 and 2013 (3). Yet, hypertension was the most
frequent comorbidity among the Korean BP patients with a
univariable hazard ratio (HR) of 1.23(0.67–2.25). However, the
HR for hypertension was non-significant (p-value 0.505) when
compared to the background population (3). This might be a
result of the BP patients older age. Mean age of the BP patients
in this study was 74.4 years at time of bp diagnosis.

Similarly, Banishahemi et al. found that hypertension is the
most frequent comorbidity (22.9%) among patients with BP (4),
and that the prevalence of hypertension was lower in the studied
BP patients compared to the Iranian population older than 55
years of age. In this descriptive cross-sectional study of 122
Iranian patients the mean age of the BP patients was 69 years.

In a Danish population based cohort study of 3,500 BP
patients a significantly increased OR (1.7) of hypertension at

the time of diagnosis was also found (5). Yet, when following
up the risk of developing hypertension was the same as the
age and sex matched control population (HR = 1.0) and even
significantly decreased (HR = 0.8) if the first year of observation
was excluded thus not including patients who had died within the
first observational year. This may be due to patients diagnosed
with BP had more contacts to the health care system and would
thus be treated for other diseases that could lead to hypertension.
Alternatively, the results could indicate that BP may be the
endstage of several systemic disease, or as it has been suggested;
that certain drugs may increase the risk of BP (6).

The possible association between BP and cardiovascular
diseases could be a result of inhibited fibrinolysis and coagulation
activation in patients with BP. In an observational study of
20 BP patients compared to 20 age and sex matched healthy
subjects levels of plasminogen activator inhibitor type 1 (PAI-
1) antigen, tissue plasminogen activator (t-PA) antigen, fibrin
fragment d-dimer and prothrombin fragment were compared
(7). An increase in PAI-1 in patients with active BP but also
an increase of t-PA, fibrin fragment d-dimer and prothrombin
were found, indicating inhibited fibrinolysis and a coagulation
activation in the patients with BP. Marzano et al. also found that
during remission after treatment with corticosteroids levels of
PAI-1 and fibrin fragment d-dimer were reduced, thus reducing
the inhibition of fibrinolysis and decreasing the trombotic risk.

Another possible explanation of the association between BP
and cardiovascular disease could be that the BP antigen (BP230)
is expressed in cardiac muscle. Steiner-Champliaud showed that
the BP230 is expressed in primate cardiac muscle cells (8). Also,
Andrä et al. found disruption of the intercalated discs of the
myocardium in BP230 deficient mice (9). Boyer et al. found signs
of cardiac stress in BP230 deficient mice (10).

BULLOUS PEMPHIGOID AND
NEUROLOGICAL DISEASE

The association between BP and neurodegenerative diseases
is well-described (11, 12). There is evidence that having a
neurodegenerative disease increases the risk for developing BP
and that patients with neurodegenerative diseases have a higher
standardized mortality rate. The molecular link between BP and
neurodegenerative diseases is hypothesized to be autoantibodies
against the antigens BP180 and BP230 expressed in neurons as
well as the basement membrane of human skin. However, only
few immune pathological studies have confirmed this theory. Yet,
the question is: Which came first, the hen or the egg, hence the
neurodegenerative disease or bullous pemphigoid?

Försti et al. studied 198 Finnish cases with BP and found that
the most common comorbidities were cardiovascular diseases
(76.3%) and neurodegenerative diseases (40.9%) (13). Teixeira
et al. made a case control study with 77 cases and 176 controls
(14). At least one neurological disease was present in 55.8% (43)
of bullous pemphigoid cases before the diagnosis of BP compared
with 20.5% (36) of controls (OR 5.36, 95% CI 2.97–9.66). Jeon
et al. retrospectively evaluated 103 patients diagnosed with BP
between 2006 and 2013 in Korea and found that among patients
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with BP the prevalence of dementia, and Parkinson’s disease was
higher than in the general population (3). Kibsgaard et al. found
in a population-based cohort study of BP patients that the second
most frequent comorbidity was neurologic disorders, comprising
multiple sclerosis (5).

In a case control study a cerebrovascular accident (CVA) was
the most common neurological disease which was seen in 7
patients (8.0%) in the case group and 4 patients (2.1%) in the
control group (p = 0.022) (15), also dementia was significantly
increased 16.8 vs. 1.0% (p= 0.008).

In a Brazilian cohort of patients with BP a significantly
higher prevalence of neurological and/or psychiatric diseases
was found (16). Especially cerebrovascular accident (CVA)
and dementia were over-represented. Brick et al. found in
their case control study an association of BP with neurologic
disorders such as dementia and Parkinson disease (17).
In a Spanish case-control study patients with BP were
found to have a higher frequency of neurologic conditions
(18).

The hypothetical pathogenetic association between BP and
neurological disease has been questioned by Gornowicz-
Porowska et al. finding insignificant differences in the
autoantibody (BP180 and BP230) levels of patients with
BP with and without neurological disease (19). Similarly,
Ali et al. found no significant correlation between the
transcripts of BPAG1a in the central nervous system and a
diverse spectrum of neurological disorders related with BP
(20).

Whether BP precedes neurological diseases or vice versa,
fosters an ongoing discussion. Gambichler et al. found in
their database of inpatients with BP a significantly increased
frequency of neurological diseases in BP patients (21). They
also studied brain tissue of mammalians treated with serum
from nine patients with BP and elevated BP180 autoantibodies.
These studies showed that raised BP180 titres and blood
eosinophils were independent predictors for the presence of
neurological disease in the patients with BP. However, the
experimental data did not support previous results indicating
that specific binding of BP180 antibodies in neuronal tissue plays
a pathogenetic role in neurological disease. Taghipour et al. found
that patients with BP and neurological disease exhibit an immune
response to both BP180 and BP230, and thus hypothesize that
both antigens may be exposed following a neurological insult
followed by generation of an immune response in terms of BP
(22).

In many patients with the co-existence of BP and
neurological disease, the onset of neurological disease
precedes the onset of BP with many years. We have
considered this apparent paradox, and we hypothesize
that the time lag between neurological disease and the
onset of BP might be a result of the gradual exposure of
autoantigens (BP180 and BP230) as the neurological disease
progresses. The titres of anti-BP180/230 might increase
as these antigens are exposed in the neurological tissues.
Thereby increasing the risk of developing symptoms in other
tissues containing BP180/230, for example skin and mucous
membranes.

TREATMENT OF BULLOUS PEMPHIGOID

BP has traditionally been treated with topical steroids
supplemented with systemic corticosteroid treatment if
necessary. This is reflected in the British Association of
Dermatologists’ (BAD) 2012 guidelines for the management of
BP (23). Superpotent topical corticosteroids are recommended
as first-line treatment in localized and moderate disease,
and in generalized BP the only validated systemic treatment
is oral prednisolone. Yet, there is broad consensus among
dermatologists to the use of other immunomodulating
treatments in order to minimize the accumulated dose of
systemic corticosteroids and the consequential detrimental side
effects.

In the retrospective Finnish study by Försti et al., it was found
that polypharmacy was very common in patients with BP, and
the higher the number of drugs, the greater the mortality (24).
Thus, themortality for BP in Finland is 7.6-fold that of a reference
population, due to malignancies and polypharmacy.

Kibsgaard et al. found in their retrospective consecutive
case-series study of 98 BP patients a significant difference in
admission time in favor of patients treated with low dose
prednisolone (<45 mg/day) (p = 0.02) vs. patients treated with
high dose prednisolone (>45 mg/day) (1). This may be due
to the fact that patients treated with high doses of systemic
glucocorticoid were initially suffering from more severe disease.
However, this association could not be shown in the following
sub-analysis. In contrast, rate of remission and relapse, median
duration of systemic corticosteroid and immune modulating
treatments, and total treatment duration were independent of
the dichotomized initial doses of systemic glucocorticoids. There
was no information on development of comorbidities in the two
groups.

Similarly, Kalinska-Bienias et al. found that prednisone
in moderate dose (0.5mg kg−1) in monotherapy was an
independent risk factor of fatal prognosis in the 1st year of
follow-up, assessed by multivariate analysis (25). Patients treated
with prednisone in monotherapy were in this study associated
with almost a two-time increased risk of mortality. A weak
correlation was found (in univariate analysis only) that the
patients who received tetracycline plus nicotinamide showed
decreased mortality within the 1st year of follow-up.

These results are in line with the co-morbidities of cardio-
vascular diseases and diabetes as described above, and since
prednisolone may further accentuate these diseases and increase
the mortality as can be seen in the studies by systemic
corticosteroid may be responsible for the increased mortality
during the first year after diagnosis.

In order to minimize the daily as well as the cumulative
dose of systemic corticosteroid, so-called steroid sparing immune
modulating drugs can be used to treat bullous pemphigoid. The
immune modulating agents can be used in combination with
topical steroids and/or systemic corticosteroids or alone.

A pragmatic, multicenter, randomized controlled trial by
Williams et al. underpins that Doxycycline is non-inferior to
standard treatment with oral prednisolone for short-term blister
control in bullous pemphigoid and significantly safer in the
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long-term (26). The role, dosing and duration of tetracycline
(e.g., plus nicotinamide) treatment must, however, be further
established in future randomized controlled trials.

Sticherlin et al. found that Dapsone appeared to have
a moderately higher corticosteroid-sparing potential than
azathioprine (27, 28). Yet, due to the lower than intended number
of patients, the results of the primary and secondary endpoints
were not or only barely significant. The combination regimen
of either drug with oral methylprednisolone was associated
with a relatively low 1-year mortality. This was a prospective,
multicentre, randomized, non-blinded clinical trial comparing
the efficacy and safety of two parallel groups of patients with BP
treated with oral methylprednisolone in combination with either
azathioprine or dapsone.

Azathioprine is also used as a steroid sparing agent
against bullous pemphigoid. The effect and side effects of
Azathioprine in the treatment of bullous pemphigoid was
compared to Mycophenolate Mofetil, both in combination with
oral prednisolone, in a prospective, multicenter, randomized,
non-blinded clinical trial (29) showing equal efficacy.

Methotrexate is a commonly used as a steroid sparing agent
for BP as found by Kibsgaard et al. considered equally effective as
Azathioprine for the treatment of bullous pemphigoid. However,
this has never been studied in a randomized controlled clinical
trial.

Other prednisolone sparing immune modulating agents
include Cyclosporine, Rituximab (28, 30, 31), intravenous
immunoglobulin (32), Cyclophosphamide (33), and
plasmapheresis (34, 35). Some of these treatments can be
used in combination (36).

In our opinion oral prednisolone is an effective treatment with
profound evidence of effectiveness in the treatment of severe BP.
However, increased morbidity is strongly associated to especially
long term use of oral prednisolone. Therefore, we recommend
the immediate institution of steroid sparing treatment when the
clinical diagnosis of BP has been pitched. Histological diagnosis
should be awaited. For patients with diabetes and in the very
old patients, we prefer to omit oral prednisolone and instead
use highly potent topical steroids once or twice daily for some
weeks and to treat the patients with oral Doxycycline (26, 37)

or Dapsone (27, 38, 39). BP patients usually experience effect of
Doxycycline or Dapsone, respectively, within 3–4 weeks.

A new publication by Quick et al. elucidates BP antigens as
potential targets in future therapy of patients with BP (11).

CONCLUSION

BP is associated with increased risk for cardiovascular disease and
neurological diseases. Whether the pathogenetic processes in BP
predisposes to cardiovascular diseases and neurological diseases
or vice versa has not been fully established yet.

The most well-established association is between multiple
sclerosis and BP, which may also be explained biologically
through the formation of antibodies against BP180 and BP230
which are expressed in the skin and in the neurological tissue.
Thus biology and epidemiology is closely related.

In terms of cardiovascular disease the most prominent is
hypertension which in many, but not all studies, seems to be
associated with BP. As a consequence, there may also be an
association with other cardiovascular diseases including valvular
diseases.

Systemic corticosteroids are effective in the treatment of BP.
However, the use of systemic corticosteroids prolongs admission
time for the patients and increases the BP patients morbidity
and mortality. Thus systemic corticosteroids have detrimental
effects on hypertension and cardiovascular diseases and may
as such bias the perception of the association between these
diseases.

Although there are few studies on the use of non-
corticosteroid immunemodulating treatment of BP, the findings
of shorter admission time, and increasedmortality within the first
year of treatment and the fact that prednisolone monotherapy
may double mortality leads us to conclude that non-corticsteroid
treatment should be instituted as early as possible after the
diagnosis of BP.
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