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Abstract
Background—Bullous pemphigoid has been reported in association with neurologic disorders.
Objective—To analyze the association between bullous pemphigoid and neurologic disorders.

Methods—We retrospectively identified residents of Olmsted County, Minnesota, with a first
lifetime diagnosis of bullous pemphigoid between January 1, 1960, and December 31, 2009. Three
age- and sex-matched Olmsted County residents without bullous pemphigoid were selected as
controls for each patient. We compared history of or development of neurologic disorders
(dementia, Alzheimer disease, Parkinson disease, multiple sclerosis, cerebrovascular disease, and
seizures) between groups using case-control and cohort designs.

Results—A total of 87 patients with bullous pemphigoid were identified and matched to 261
controls. The odds of a previous diagnosis of any neurologic disorder or a history of dementia
were significantly increased among cases compared with controls (odds ratios: 6.85 (3.00-15.64);
P<.001, and 6.75 (2.08-21.92); P=.002, respectively). Both Parkinson disease (hazard ratio, 8.56
(1.55-47.25); P=.01) and any type of neurologic disorder (hazard ratio, 2.02 (1.17-3.49); P=.01)
were significantly more likely to develop during follow-up in patients with bullous pemphigoid
than in those without bullous pemphigoid.

Limitations—Small geographic area; retrospective study design.

Conclusion—Our study confirmed an association of bullous pemphigoid with neurologic
disorders, especially dementia and Parkinson disease.
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Introduction

Methods

Bullous pemphigoid (BP) is an acquired cutaneous blistering disorder associated with
circulating autoantibodies against basement membrane zone hemidesmosomal proteins
BP180 (BP antigen 2 or type XVII collagen) and BP230 (BP antigen 1) (1). Although
variable in presentation, BP is typically characterized clinically by pruritus and tense
cutaneous bullae on an erythematous background. Diagnosis of BP can be confirmed by the
linear deposition of antibodies (IgG and/or C3) using direct immunofluorescence or by the
detection of circulating autoantibodies against basement membrane proteins BP180 and/or
BP230 via indirect immunofluorescence or enzyme-linked immunoabsorbent assays (2).

Prior studies have confirmed an increased incidence of BP in elderly patients (3-5), but the
prevalence of antibodies to BP180 and BP230 is low in the unaffected population (6). The
reasons both for the development of BP180 and BP230 antibodies and for the presence of
antibodies in the absence of BP are unclear. Numerous case reports have linked BP with
various neurologic disorders, and there are multiple descriptions of localization of BP to
sites of neurologic injury in patients with hemiparesis (7,8). The hypothesis of a potential
association and etiologic link between neurologic disease and BP has sparked increasing
interest, especially given that BP230 has similar isoforms in neuronal and cutaneous tissues
(9,10). In addition, there is evidence of cross-recognition of patient sera containing
cutaneous BP230 with neuronal tissue in animal models (11). There is also evidence of 1gG
antibodies against the epidermal basement membrane zone via indirect immunofluorescence
in 33% of serum samples from patients with multiple sclerosis with subsequent development
of BP (12). Several retrospective studies have continued to support a possible association
between BP and various neurologic disorders, including dementia, stroke, Parkinson disease,
and multiple sclerosis (13-17).

The prevalence and the incidence of neurodegenerative disease have been increasing in
recent decades as a result of the aging population (18-20), and the recognition of
autoimmune-related dementias is increasing; both of these factors are prompting further
investigation of the association between autoimmunity and dementia (21). To better
understand the association between BP and neurologic disorders, we conducted a 50-year
population-based study on the co-occurrence of neurologic disorders in patients with BP in
one Midwestern county.

This study was approved by the institutional review boards of Olmsted Medical Center and
Mayo Clinic. We searched the databases of the Rochester Epidemiology Project for patients
who were residents of Olmsted County, Minnesota, at their first lifetime diagnosis of BP
(using the search terms “bullous pemphigoid” and “pemphigoid™) between January 1, 1960,
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and December 31, 2009 (22). For each case identified, we randomly selected 3 controls
without BP on the basis of Olmsted County residency at index date (ie, the BP diagnosis
date), age at index date within 2 years, and sex, also using the resources of the Rochester
Epidemiology Project. Matching by age at index date is functionally equivalent to matching
on year of birth. Olmsted County’s population is predominantly urban, with more than 70%
of county residents living in the city of Rochester. The remainder of the population is
suburban or rural. Extensive details about the Olmsted County population have been
reported elsewhere (23,24).

Diagnostic Criteria for BP

Confirmation of BP was based on a combination of clinical and laboratory criteria including
review of the clinical presentation (symptoms of pruritus, urticaria, erosions, and/or bullae)
in conjunction with supporting laboratory evidence including any of the following: 1)
characteristic histopathologic findings (subepidermal cleft with eosinophils), 2) direct
immunofluorescence study showing linear deposition of antibody or complement (ie, 1gG or
C3, or both), 3) indirect immunofluorescence detecting circulating 1gG antibodies against
basement membrane proteins, or 4) positive BP180 or BP230 IgG antibody measured with
enzyme-linked immunosorbent assay. Patients with only oral disease or predominantly oral
disease were excluded to avoid including bullous diseases caused by different
autoantibodies. The diagnosis was verified if the clinical symptoms of BP were associated
with a positive laboratory confirmation with 1 or more of the above modalities (2). Date of
diagnosis was recorded as the first date the diagnosis appeared in the medical record.
Localized disease was characterized as single-site disease (eg, scalp, neck, limbs, or chest),
and generalized disease was characterized as involvement at more than 1 site.

Definition of Neurologic Disorders

During the medical record review, presence of a neurologic disorder at any point in time was
recorded. In particular, we collected data on the presence of a diagnosis of dementia of any
type, parkinsonism, multiple sclerosis, peripheral neuropathies, cerebrovascular events, and
seizures. All medical records were also reviewed by a neurologist (R.S.) to confirm the
presence of a neurologic disorder and to adjudicate the final diagnosis, according to the
information available in the records. Diagnostic groupings included dementia, Parkinson
disease, multiple sclerosis, cerebrovascular disease, and seizures. The diagnosis date of each
disorder was recorded to determine if the disorder was present before or after the index date.
Date of diagnosis was recorded as the first date the diagnosis appeared in the medical

record.

Statistical Analyses

This study incorporated a case-control design and a cohort design, anchored around the
diagnosis of BP. A case-control design was used to evaluate associations between
neurologic disorders diagnosed before the index date and BP. The associations between a
history of neurologic disorders and BP were evaluated using conditional logistic regression
models and summarized with odds ratios (ORs) and 95% Cls. A cohort design was then
used to evaluate the risk of neurologic disorders developing during follow-up among a
cohort of patients with BP and a referent cohort of patients without BP. The risks of
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neurologic disorders developing during follow-up were compared between patients with and
without BP using Cox proportional hazards regression models and summarized with hazard
ratios (HRs) and 95% Cls. The duration of follow-up was defined from the index date to the
date of the neurologic disorder of interest or the date of death or last follow-up. Proportional
hazards assumptions were checked by plotting scaled Schoenfeld residuals from the Cox
models against time. Survival free of a neurologic disorder was estimated using the Kaplan-
Meier method. For the analyses of the risk of a neurologic disorder developing during
follow-up, patients with a history of a neurologic disorder (ie, a prevalent neurologic
disorder) were excluded. More specifically, if a patient with BP had a prevalent neurologic
disorder, this patient and the 3 matched patients without BP in the referent cohort were
excluded. If a patient without BP had a prevalent neurologic disorder, only this patient was
excluded; the patient with BP and the remaining 2 matched patients in the referent cohort
were included. Statistical analyses were performed using the SAS software package (SAS
Institute, Inc). All tests were 2-sided, and P values less than .05 were considered statistically
significant.

Case-Control Study

We identified 87 patients with BP during the study period (cases). These patients were
matched with 261 controls without BP. At the index date, mean age (median, range) was
77.5 years (79, 41-100) for the cases and 77.4 years (79, 40-101) for the controls. Both
groups had more women than men (57% vs 43%).

Our case-control analysis indicated that the odds of a history of dementia were nearly 7
times higher among BP cases compared with controls (OR, 6.75 (2.08-21.92); P=.002)
(Table 1). The odds of a history of any type of neurologic disorder were also significantly
higher among BP cases than controls (OR, 6.85 (3.00-15.64); P<.001). Of note, 1 patient
with BP had a history of both dementia and cerebrovascular disease.

Eighty-five of the 87 BP cases had data regarding the extent of disease; of these, 12 (14%)
had localized disease and 73 (86%) had generalized disease. When the subset of cases with
generalized BP was evaluated further, along with their matched controls, the odds of a
history of seizure were 11 times higher (OR, 11.54 (1.24-infinity); P=.03) and the odds of a
history of dementia were 9 times higher (OR, 9.00 (2.44-33.24); P=.001) among BP cases
than controls (Table 2). Odds of dementia combined with any other neurologic disorder
were also significantly higher among BP cases (all P<.001).

Cohort Study

We subsequently analyzed the risks of a neurologic disorder developing during follow-up in
the cohort of patients with BP compared with the referent cohort of patients without BP
(Table 3). For the analysis of dementia, the 9 patients with BP with a history of dementia,
the corresponding 27 matched patients without BP in the referent cohort, and the 4 patients
without BP with a history of dementia were excluded. The risk of dementia developing
during follow-up was not significantly different between patients with and without BP (HR,
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1.25 (0.61-2.55); P=.54). Patients with BP were significantly more likely to have
development of Parkinson disease (HR, 8.56 (1.55-47.25); P=.01), as well as any type of
neurologic disorder (HR, 2.02 (1.17-3.49); P=.01), during follow-up than were patients
without BP. Survival free of the development of any neurologic disorder in patients with and
without BP is shown in the Figure. An HR for multiple sclerosis could not be calculated
because this disorder did not develop in any patients with BP during follow-up.

The risks of a neurologic disorder developing during follow-up for patients with generalized
BP and the matched patients without BP in the referent cohort are summarized in Table 4.

Discussion

We observed that BP cases were significantly more likely to have dementia than were
controls, which has been reported in previous studies (15,16,25,26). Although a prior
diagnosis of Parkinson disease or cerebrovascular disease was not found to be more likely in
either group, we observed a significant risk of Parkinson disease developing subsequent to
the diagnosis of BP.

Several studies have shown an association between BP and various neurologic disorders, but
the specific subset of these disorders has varied. In a 2005 retrospective review of
hospitalized patients with BP, Stinco et al (14) observed significant associations of BP with
multiple sclerosis and Parkinson disease. Cordel et al (15) found that 36% of patients with
BP had a neurologic disorder, with dementia, cerebral stroke, Parkinson disease, or a
combination of these, being most prevalent. One prior case-control study reviewed
numerous medical diagnoses in patients with BP and found neurologic disease in 42.7% of
the affected subjects (vs in 19.1% of controls), with the most frequent associations being
cerebral stroke in men and dementia in women (25). Another population-based case-control
study by Langan et al (16) demonstrated that pre-existing diagnoses of dementia, Parkinson
disease, epilepsy, or multiple sclerosis were significantly more likely to be found in cases
with BP than in controls. The French Study Group for Bullous Diseases also found an
association of dementia and Parkinson disease with BP (26).

All of the evidence to date points toward a relationship between neurologic disorders and
BP, but the specific linking factors are yet to be determined. To investigate a possible
physiologic basis for this link, Foureur et al (27) specifically compared the presence of
antibodies to BP antigen 2 (BP180) in elderly subjects with and without BP. They found
that, compared with age- and sex-matched controls, the presence of BP180 antibodies in
patients with BP was associated with the diagnosis of dementia. Neurologic disorders have
even been postulated as a cause of increasing mortality secondary to BP, although the
mechanism underlying this proposition is unclear (28,29). One hypothesis is that those with
BP and concomitant or subsequent neurologic disease have more severe disease on either
front, leading to increased mortality while also favoring increased autoantibody cross-
reactivity between the skin and brain. Indeed, Fichel et al (30) recently found that patients
with more extensive disease at initial presentation and those with dementia had a greater risk
of relapse.
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Cross-reaction of autoantibodies toward similar antigens in the skin and brain has been
proposed as an explanation for the association between BP and neurologic disease. The skin
and neurons are both derived from the ectoderm, and the same hemidesmosomal protein
antigens involved in the pathogenesis of BP are also expressed in human neurons (9,10).
With regard to BP antigen 1 (BP230), a majority (54.5%) of serum samples from patients
with BP and neurologic disease recognized a 230-kDa protein of human brain extract (31).
Another study also showed that both human skin and brain contain immunogenic BP230 in
patients with neurologic disease and BP (32).

There are several limitations to our study. Notably, the diagnoses of dementia were unable
to be further subclassified (eg, as Alzheimer disease vs dementia with Lewy bodies vs
frontotemporal dementia vs other) given the retrospective nature of our study. The date of
diagnosis was dependent on the initial date of diagnosis as listed in the medical record. This
may not accurately represent the date of onset of disease because the time from the first
presenting symptoms to a clinical diagnosis may vary. Additionally, this is a study
population from a small geographic area that may not be generalizable to all populations.

Despite these limitations, our results further support the evidence for a link between BP and
certain neurologic disorders, particularly dementia and Parkinson disease. Further studies
detailing the direct or indirect etiologic associations between neurologic disorders and BP
may influence future disease diagnosis, prevention, and treatment.
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Figure 1.

Kaplan-Meier curves illustrating survival free of the development of any neurologic disorder
in patients with and without bullous pemphigoid (BP).
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Table 1

History of Neurologic Disorders Among Cases With BP and Controls

Controls?  Cases? P
Neurologic Disorder (n=261) (n=87) OR (95% CI)b Value
Dementia 4(2) 9 (10) 6.75 (2.08-21.92) .002
Parkinson disease 1(<1) 3(3) 9.00 (0.94-86.52) .06
MS 1(<1) 1(1) 3.00 (0.19-47.96) 44
Cerebrovascular disease 5(2) 5 (6) 3.00 (0.87-10.36) .08
Seizures 0 3 1154 (124-infinity)c 01
Any of the above 11 (4) 20 (23) 6.85 (3.00-15.64) <.001
Dementia or Parkinson disease 5(2) 12 (14) 8.55 (2.75-26.63) <.001
Dementia, Parkinson disease, or MS 6 (2) 13 (15) 7.45 (2.65-20.97) <.001
Dementia, Parkinson disease, MS, or cerebrovascular disease 11 (4) 17 (20) 5.74 (2.46-13.40) <.001

Abbreviations: BP, bullous pemphigoid; MS, multiple sclerosis; OR, odds ratio.

aValues are No. of patients (%).
b

Odds of a history of the neurologic disorder among BP cases compared with matched controls.

OR, 95% ClI, and P value estimated using exact conditional logistic regression.
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Table 2

History of Neurologic Disorders Among Cases With Generalized BP and Controls

Controls?  Cases? P
Neurologic Disorder (n=219) (n=73) OR (95% CI)P Value
Dementia 3() 9(12) 9.00 (2.44-33.24) .001
Parkinson disease 0 2(3) 7.24 (0.56-infinity)c 13
MS 1(<1) 1(1) 3.00 (0.19-47.96) 44
Cerebrovascular disease 5(2) 3(4) 1.80 (0.43-7.53) 42
Seizures 0 3(4) 1154 (1.24-infinity)¢ 03
Any of the above 9 (4) 17 (23) 6.79 (2.80-16.45) <.001
Dementia or Parkinson disease 3(1) 11 (15) 11.00 (3.07-39.43) <.001
Dementia, Parkinson disease, or MS 4(2) 12 (16) 9.00 (2.90-27.91) <.001
Dementia, Parkinson disease, MS, or cerebrovascular disease 9 (4) 14 (19) 5.52 (2.21-13.76) <.001

Abbreviations: BP, bullous pemphigoid; MS, multiple sclerosis; OR, odds ratio.

aValues are No. of patients (%).
b

Odds of a history of neurologic disorder among generalized BP cases compared with matched controls.

OR, 95% ClI, and P value estimated using exact conditional logistic regression.
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Risk of Neurologic Disorders Developing During Follow-Up Among Patients With and Without BP

Table 3

Patients

Without Patients =3
Neurologic Disorder BpP2a WithBP2  HR (95% CI)°  Value
Dementia 34/230 (15)  10/78 (13)  1.25(0.61-2.55) .54
Parkinson disease 2/251 (1) 4/84 (5) 8.56 (1.55-47.25) .01
MS 1/257 (<1)  0/86 (0) NA 64C
Cerebrovascular disease 10/241 (4) 6/82 (7) 2.54 (0.92-7.05) .07
Seizures 1/252 (<1)  1/84(1) 5.56(0.35-88.93) .23
Any of the above 41/192 (21) 19/67 (28)  2.02 (1.17-3.49) .01
Dementia or Parkinson disease 36/220 (16) 14/75(19)  1.64 (0.88-3.06) 12
Dementia, Parkinson disease, or MS 37/216 (17) 14/74 (19)  1.58 (0.85-2.95) .15
Dementia, Parkinson disease, MS, or cerebrovascular disease  43/201 (21) 19/70 (27)  1.90 (1.10-3.26) .02

Abbreviations: BP, bullous pemphigoid; HR, hazard ratio; MS, multiple sclerosis; NA, not applicable.

a\/alues are No. of patients/No. of patients assessed (%).

Risk of neurologic disorder developing during follow-up for patients with BP compared with patients without BP.

c
Log-rank test.
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Table 4

Page 14

Risk of Neurologic Disorders Developing During Follow-Up Among Patients With and Without Generalized

BP

Patients

Without Patients =3
Neurologic Disorder BPa WithBP2  HR (95% CI)®  Value
Dementia 28/189 (15)  9/64 (14)  1.29 (0.60-2.75) .51
Parkinson disease 2/213 (1) 4/71 (6) 8.44 (1.53-46.56) .01
MS 1/215(<1)  0/72(0) NA 64C
Cerebrovascular disease 9/205 (4) 4/70 (6) 1.78 (0.54-5.81) .34
Seizures 1/210 (<1) 1/70 (1)  5.30(0.33-84.84) .24
Any of the above 35/161 (22) 16/56 (29)  1.89 (1.04-3.42) .04
Dementia or Parkinson disease 30/183 (16) 13/62 (21)  1.76 (0.91-3.39) .09
Dementia, Parkinson disease, or MS 31/179 (17) 13/61(21)  1.69 (0.88-3.25) 12
Dementia, Parkinson disease, MS, or cerebrovascular disease ~ 37/170 (22) 16/59 (27)  1.78 (0.99-3.21) .05

Abbreviations: BP, bullous pemphigoid; HR, hazard ratio; MS, multiple sclerosis; NA, not applicable.

a\/alues are No. of patients/No. of patients assessed (%).

bRisk of neurologic disorder developing during follow-up for patients with generalized BP compared with patients without BP.

CLog-rank test.

J Am Acad Dermatol. Author manuscript; available in PMC 2015 December 01.



