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Abstract
Introduction: Neurological diseases are important co‑morbidities found in association with bullous pemphigoid. 
Various neurological conditions (stroke, Parkinson’s disease, dementia, epilepsy and multiple sclerosis) have been 
reported as associations of this bullous disease; whether these are significant has not been definitely proved. However, 
the presence of neurological conditions is a predictor of poorer prognosis.
Objectives: Our aim was to examine the association of bullous pemphigoid and neurological diseases in Iranian 
bullous pemphigoid patients.
Methods: The medical records of one hundred and sixty consecutive bullous pemphigoid patients who presented 
to the Autoimmune Bullous Diseases Research Center, Tehran, Iran, from 2006 to 2011 were examined for evidence 
of any neurological disease. The control group comprised of 317 age‑ and sex‑matched subjects.
Results: Neurological diseases were seen in 42 (26.4%) patients with bullous pemphigoid and in 29 (9.1%) 
controls (odds ratio: 3.53 (2.1–5.9), P < 0.001). Comparing cases to controls, stroke was seen in 17.5% versus 4.1%, 
odds ratio 4.96 (2.49–9.88); dementia in 5.6% versus 1.9%, odds ratio 3.09 (1.08–8.84); Parkinson’s disease in 2.5% 
versus 2.2%, odds ratio 1.14 (0.33–3.94); epilepsy in 2.5% versus 0.6%, odds ratio 4.04 (0.73–22.3); and multiple 
sclerosis in 0 versus 0.3% odds ratio 1.00 (0.98–1.01).
Limitations: The main limitations of our study were referral bias, retrospective design and a rather low sample size.
Conclusions: Neurological diseases in general, and stroke and dementia in particular, were significantly associated 
with bullous pemphigoid in our study.
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Introduction
Bullous pemphigoid is a chronic autoimmune subepidermal 
blistering disease of the skin characterized by the presence of 
circulating immunoglobulin G antibodies directed against two major 
hemidesmosomal components, the bullous pemphigoid antigen 230 
and the bullous pemphigoid antigen 180 (bullous pemphigoid 180, 
BPAG2 or type XVII collagen).1

It is the most common autoimmune bullous disease in Western 
European countries. Its incidence varies from 6 to 7 people per 
million in Germany and France, to 30 per million in the UK.1 
Although the disease is rare in Asia in comparison with Europe, its 
prevalence is increasing in India, China and Iran.1,2 It is the second 
most common autoimmune bullous disease (11%) in Iran.2
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Association of bullous pemphigoid with various neurological 
diseases such as multiple sclerosis, Parkinson’s disease and dementia 
has been demonstrated in recent years. Bullous pemphigoid antigens 
or their isoforms have been identified in the brain and neuronal tissue 
in humans as well as in mice, and exposure of these hidden antigens 
through disruption of the blood‑brain barrier, triggering an immune 
response and the production of cross‑reactive autoantibodies, are 
possible mechanisms explaining this link.3 However, this theory has 
not been confirmed in humans.

The presence of neurological disease in bullous pemphigoid 
patients has been shown to be associated with a poorer prognosis for 
bullous pemphigoid in recent studies.4,5 Our aim in this study was 
to investigate neurological diseases in Iranian patients with bullous 
pemphigoid, using a case‑control method.

Methods
The files of bullous pemphigoid patients presenting to Autoimmune 
Bullous Diseases Research Center, Razi Hospital, Tehran, Iran, from 
2006 to 2012 were examined. Razi Hospital is a tertiary referral 
dermatology hospital, affiliated to Tehran University of Medical 
Sciences. All patients with the following criteria were enrolled: 
Typical clinical findings of bullous pemphigoid, the presence of 
subepidermal bulla histopathologically and linear deposition of 
C3 and/or immunoglobulin G by direct immunofluorescence. In 
equivocal cases, direct immunofluorescence on salt‑split skin was 
considered confirmatory.

For the control group, patients and their relatives presenting to tumor 
clinics of the hospital, relatives of patients attending the hospital 
wards of a general hospital affiliated to the same university (except 
the neurology ward), as well as people in neighborhood public 
places (parks) and the university were interviewed. These areas are 
covered by Razi Hospital for skin problems. Persons with no personal 
or family history of autoimmune bullous diseases were selected. The 
size of the control group was twice that of the case group. Controls 
were matched on age (P = 0.97) and gender (P = 0.97) with the cases. 
Data about neurological diseases was collected according to the past 
medical and drug history given by the patients or their relatives and 
recorded in their files. All the following neurological diseases were 
included: Stroke, dementia, Parkinson’s disease, multiple sclerosis, 
amyotrophic lateral sclerosis, spinal injuries and schizophrenia. The 
age of onset of the neurological disease and bullous pemphigoid was 
recorded as well. In the case of missing information, phone calls to 
patients or their family were used to complete or verify the data. The 
same data was collected for controls.

P value <0.05 was considered significant. SPSS version 21 (IBM Corp. 
Released 2012. IBM SPSS Statistics for Windows, Version 21.0. 
Armonk, NY: IBM Corp.) was used for statistical analysis. Mean and 
standard deviation were used as quantitative parameters and number 
and percentage as qualitative variables. Comparisons among groups 
were performed using the χ2 test, Fisher’s exact test and Student’s 
t‑test, whenever applicable. Crude odds ratio (95% confidence 
interval) was calculated for bivariate analysis. For variables with 
P < 0.2 logistic regression with enter method was performed and 
adjusted odds ratio (95% confidence interval) was calculated.

Results
One hundred and sixty patients fulfilled the criteria for 
bullous pemphigoid. Their mean age was 68.8 years (standard 

deviation = 18.6, range = 16–103). Eighty five (54%) patients were 
female and 75 (46%) were male. Forty two (26.3%) patients with 
bullous pemphigoid had at least one neurological disease. The mean 
age in patients with neurological disease was 81.2 years old (standard 
deviation = 8.3, range = 16–103) and greater than the mean age of 
those 118 patients without neurological disease, 64.4 years (standard 
deviation = 19.3, range = 17–99). The difference in mean age 
between patients with bullous pemphigoid with and without 
neurological disease was statistically significant (P < 0.001).

The mean age in the control group subjects with neurological diseases 
was 81.5 years (standard deviation = 11.2) which was greater than 
the mean age of control subjects without neurological disorders 
which was 66.1 years (standard deviation = 184.4, P < 0.001).

The female to male ratio of patients with neurological disease was 
24/18 (1.3:1), while it was 61/57 (1.07:1) in the remaining patients. 
No significant gender differences were found between these 
groups (P = 0.52).

The frequency of neurological diseases was 9.1% (29/317) in the 
control group in comparison with 26.3% (42/160) in the case group. 
Bullous pemphigoid patients had significantly increased odds for 
neurologic diseases (odds ratio: 3.53; 95% confidence interval: 
2.1–5.90, P < 0.001).

Among the 42 patients with bullous pemphigoid who had neurologic 
disease, the frequency of specific neurologic disorders was as 
follows: Stroke 28 (17.5%), dementia 9 (5.6%), Parkinson’s disease 
4 (2.5%) and epilepsy 4r (2.5%). None of the patients had multiple 
sclerosis. On the other hand, these figures for the control group 
were as follows: Stroke 13 (4.1%), dementia 6 (1.9%), Parkinson’s 
disease 7 (2.2%), epilepsy 2 (0.6%) and multiple sclerosis 1 (0.3%).

The patients with bullous pemphigoid had significantly increased 
odds for stroke and dementia compared with controls (crude odds 
ratio for stroke, 4.96 [95% confidence interval: 2.49–9.88]; for 
dementia, 3.09 [95% confidence interval: 1.08–8.84], P < 0.001). 
Stroke, dementia and epilepsy were included in the multivariate 
analysis and the adjusted odds ratio was significant for stroke and 
dementia [Table 1].

All the patients had developed bullous pemphigoid at least 1 year 
after the onset of neurologic disease.

Discussion
This case–control study was in agreement with previous worldwide 
studies confirming a link between neurological diseases and bullous 
pemphigoid. In addition, we did observe a significant association 
between bullous pemphigoid and stroke and dementia.

Twenty studies (excluding case reports) have been listed on PubMed 
reporting the association of neurological diseases and bullous 
pemphigoid till June 2015 [Table 2]. Twelve were controlled 
studies, all of which reported increased odds for this association. 
The frequency of neurologic diseases varied from 23% to 55.8%, 
respectively.5‑14,16,19

Various neurologic diseases have been reported in association 
with bullous pemphigoid including stroke, dementia, multiple 
sclerosis, epilepsy, Parkinson’s disease, Shy–Drager syndrome 
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and amyotrophic lateral sclerosis. When considering individual 
neurologic disorders, much variation is seen between different 
case–control studies. Cordel et al. found at least one neurological 
disorder in 123 of 341 patients with bullous pemphigoid in twenty 
French dermatology departments; dementia, cerebral stroke and 
Parkinson’s disease or Parkinsonism accounted for nearly 90% of 
diseases.3

Bastuji‑Garin et al. reported that bullous pemphigoid patients had 
higher rates of stroke, Parkinson’s disease and unipolar or bipolar 
disorders.11 Teixeira et al. found a significant association with 
cerebral stroke, dementia and Parkinson’s disease in Portuguese 
patients.12 Taghipour et al. found increased odds for cerebrovascular 
diseases and dementia in the UK.6 Stinco et al., in an Italian study, 
showed an association with Parkinson’s disease and multiple 

Table 1: Neurological diseases in bullous pemphigoid patients compared with controls

Diseases Case (%) Control (%) Crude OR Adjusted OR P
CVA 28 (17.5) 13 (4.1) 4.96 (2.49‑9.88) 5.36 (2.68‑10.70) <0.001
Alzheimer 9 (5.6) 6 (1.9) 3.09 (1.08‑8.84) 3.37 (1.30‑10.71) <0.03
Parkinson 4 (2.5) 7 (2.2) 1.14 (0.33‑3.94) ‑ 0.84
Epilepsy 4 (2.5) 2 (0.6) 4.04 (0.73‑22.3) 4.98 (0.90‑27.52) 0.08
MS 0 (0) 1 (0.3) 1.00 (0.98‑1.01) ‑ 0.5
Total 42 (26.3) 29 (9.5) 3.53 (2.1‑5.90) ‑ <0.001
P<0.05 considered significant. CVA: Cerebrovascular accident, MS: Multiple sclerosis, OR: Odds ratio

Table 2: Studies evaluating the association neurological diseases and bullous pemphigoid

Study group Design Number of the patients 
in bullous pemphigoid 
group (and controls if 
available)

Frequency of neurologic 
diseases in bullous 
pemphigoid group (and 
controls if available)

Neurologic diseases associations

Cortés et al.5 Prospective case‑
control study

115 33.3% Neurologic disorders

Taghipour et al.6 Case‑control 90 46% versus 11% Cerebrovascular disease, dementia
Cordel et al.3 Retrospective 341 (36%) Dementia, cerebral stroke, Parkinson’s 

disease or parkinsonism
Stinco et al.7 Case‑control study 238 versus 934,023 MS, Parkinson’s disease
Chen et al.8 Case‑control study 3485 versus 17,425 50.03% versus 24.2% Stroke, dementia, Parkinson’s disease, 

epilepsy, schizophrenia
Jedlickova et al.9 Case‑control study 89 versus 89 42.7% versus 19.1% Stroke, dementia
Langan et al.10 Case‑control study 868 versus 3453 Stroke, dementia, Parkinson’s disease and 

multiple sclerosis
Bastuji‑Garin et al.11 Case‑control study 201 versus 345 Major cognitive impairment, Parkinson’s 

disease, unipolar or bipolar disorder
Teixeira et al.12 Case‑control study 77 versus 176 55.8% versus 20.5% Stroke 35.1 versus 6.8%, OR 8.10 (3.80‑

17.25); dementia in 37.7 versus 11.9%, OR 
5.25 (2.71‑10.16)

Tarazona et al.13 Case‑control study 25 9 cases (36%) Cerebrovascular accident or 
stroke (44.4%), dementia (22.2%)

Gambichler et al.14 Case‑control study 161 85/161 (52.8%) Dementia (41/85, 48.2%) followed 
by stroke (15/85, 17.6%), Parkinson’s 
disease (12/85, 14.1%) and 
miscellaneous (17/85, 20.1%)

Kibsgaard et al.15 Case series study 98 37.8% Dementia: 17/98; Stroke: 12/98 Parkinson’s 
disease: 4/98; Epilepsy: 2/98 MS: 1/98

Brick et al.16 Controlled, 
population‑based 
with follow‑up 
(1960‑2009)

87 versus 261 23% versus 4% 28% versus 
21% in follow‑up

Dementia and any neurologic disease 
Follow‑up: Parkinson’s disease and any 
neurologic disease

Ong et al.17 2 separate exposure 
cohorts

24,566 patients with MND 
and 9317 with bullous 
pemphigoid

MND to bullous 
pemphigoid: rate ratio=3.44 
Bullous pemphigoid to 
MND: rate ratio=2.65

MND

Bourdon‑Lanoy 
et al.18

Retrospective 
<60 years France

74 13 from neurological disease, among which 
4 were bedridden

Kwan et al.19 Case‑control study 43 versus 43 44.2% versus 18.6% Neurological disorders and dementia
MND: Motor neuron disease, MS: Multiple sclerosis
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sclerosis by crossing the hospital discharge codes between bullous 
pemphigoid and other pathologies.7 Chen found stroke, dementia, 
Parkinson’s disease, epilepsy and schizophrenia in association with 
bullous pemphigoid in Taiwan.8 In another study from the UK, 
Langan et al., observed significant associations for stroke, dementia, 
Parkinson’s disease and multiple sclerosis when diagnoses up to 
3 years before bullous pemphigoid were excluded.10 Brick et al., 
in a population‑based study in Minnesota, found that the odds of 
a previous diagnosis of any neurologic disorder or a history of 
dementia was significantly elevated among cases as compared 
with controls. Interestingly, both Parkinson’s disease, specifically, 
and any type of neurologic disorder in general, were significantly 
more likely to develop during follow‑up in patients with bullous 
pemphigoid than those without it.16

We found significantly increased associations of bullous pemphigoid 
with neurological diseases in general, and specifically with 
cerebrovascular accident and dementia. This is in accordance with 
the findings of Taghipour et al. and Jedlickova et al.6,9 Although the 
association with Parkinson’s disease and epilepsy has been reported 
in many studies, our findings did not confirm it (crude odds ratio: 
1.14 [95% confidence interval: 0.33–3.94]). A variety of factors, 
such as ethnicity, study design and control group size and selection 
may underlie this discrepancy.

According to our study, bullous pemphigoid patients with 
neurologic disease were significantly older than those without this 
comorbidity. The same was true for the control group. Previous 
investigators have reported variable results about this aspect. Our 
findings were in accordance with Cordel et al. and Gambichler et al. 
who found a difference of 4.5 and 7 years between the mean age 
of patients with and without neurologic disease, respectively.3,14 
In contrast, there was no age difference in the study by Taghipour 
et al.6 Interestingly, Taghipour et al. found a younger age at onset for 
bullous pemphigoid in patients with multiple sclerosis in a different 
study.

Neurological disease in bullous pemphigoid adversely affects 
not only the quality of life but also the prognosis (mortality5 
and relapse4) of these elderly patients. More recently, the role of 
comorbidities, including neurologic disorders, in the prognosis of 
bullous pemphigoid have been investigated. Interestingly, Fichel 
et al. found dementia as an independent factor associated with 
bullous pemphigoid relapse during the first year of treatment4 while 
Cortés et al. showed that the presence of neurological diseases at 
diagnosis was associated with increased mortality.20 According to 
Cai et al., only Parkinson’s disease remained significantly associated 
with elevated mortality in the multivariate analysis.21 Lee et al. also 
found old age, stroke, diabetes and delayed diagnosis increase the 
risk of mortality in patients with bullous pemphigoid.22

Pathogenically, the significance of the association of bullous 
pemphigoid and neurologic disease remains speculative. Bullous 
pemphigoid antigens or their isoforms have been identified in 
brain and neuronal tissue as well as the skin. The presence of 
similar hemidesmosomal protein antigens (especially bullous 
pemphigoid 230) in skin and neurons may be important factors in 
the pathogenesis of bullous pemphigoid‑associated neurological 
disorders. It has been hypothesized that neurological diseases 
may expose antigens such as bullous pemphigoid 180 and bullous 
pemphigoid 230 to the immune system and trigger a subsequent 
immune response that may result in the manifestation of bullous 

pemphigoid. This hypothesis is supported by the fact that the 
neurologic manifestations usually occurs several years before the 
onset of bullous pemphigoid.14

According to Chen et al.23 a majority of serum samples from patients 
with bullous pemphigoid and neurologic disease were found to 
recognize a 230‑kD protein of human brain extract.23 Some studies 
have demonstrated that both human skin and brain contain bullous 
pemphigoid 180 antigen, and normal brain and retina have bullous 
pemphigoid 230 antigen.23‑25 Gambichler et al. showed recently that 
raised bullous pemphigoid 180 antigen titers and blood eosinophil 
are independent predictors for the presence of neurologic disorders in 
bullous pemphigoid patients, but unlike previous studies, they could 
not detect bullous pemphigoid 180‑specific immunofluorescence in 
an animal model.14,23

The major limitation of our study may be a referral bias, since the 
study was undertaken in a major tertiary center. Low sample size, 
as well as the retrospective design, may be other drawbacks, which 
may have lead to non‑significant findings for some neurologic 
diseases.

Conclusions
According to our study, neurological diseases in general, as well 
as stroke and dementia, were significantly associated with bullous 
pemphigoid. However, this association was not significant for other 
individual neurological diseases. Further prospective studies are 
suggested to evaluate the impact of neurological diseases on the 
prognosis of bullous pemphigoid.
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