
s
o
u
r
c
e
:
 
h
t
t
p
s
:
/
/
d
o
i
.
o
r
g
/
1
0
.
4
8
3
5
0
/
1
5
4
7
2
 
|
 
d
o
w
n
l
o
a
d
e
d
:
 
1
9
.
4
.
2
0
2
4

E-Mail karger@karger.com
www.karger.com/drm

 Original Paper 

 Dermatology 2012;225:320–325 
 DOI: 10.1159/000345625 

 Mortality Rate in Bullous Pemphigoid:
A Retrospective Monocentric Cohort Study 

 B. Cortés    a, b     E. Khelifa    a     L. Clivaz    a     S. Cazzaniga    c     J.H. Saurat    a     L. Naldi    c     

L. Borradori    b   

  a    Service de Dermatologie, Hôpitaux Universitaires de Genève,  Geneva , and  b    Universitätsklinik für Dermatologie, 
Inselspital,  Bern , Switzerland;  c    Centro Studi GISED, Fondazione per la Ricerca Ospedale Maggiore,  Bergamo , Italy

 

 Introduction 

 Bullous pemphigoid (BP) represents the most com-
mon autoimmune subepidermal blistering skin disease 
 [1, 2] . It is associated with an autoantibody response to the 
BP antigen 180 (BP180, BPAG2 or type XVII collagen) 
and the BP antigen 230 (BP230 or BPAG1), two compo-
nents of adhesion complexes promoting dermo-epider-
mal cohesion  [3, 4] .

  The clinical features of BP include generalized tense 
blisters with, in some cases, involvement of the mucous 
membranes. However, up to 20% of patients only present 
with mild pruritus, excoriations, eczematous, papular 
and/or urticarial lesions, without frank blistering  [5] .

  In recent studies, the incidence of BP has been esti-
mated to be between 7 and 42.8 new cases per million 
people per year  [1, 2, 6–12] . A recent national prospective 
study has estimated the annual incidence of BP to be 12.1 
new cases per million people in Switzerland  [13] . BP typ-
ically affects the elderly after the age of 70 years. The risk 
to develop the disease in subjects older than 90 years is 
approximately 300-fold higher than for those of 60 years 
or younger  [8, 14] .

  BP is often a chronic disease, with spontaneous ex-
acerbations and remissions  [15] . It is associated with a 

 Key Words 

 Bullous pemphigoid  �  Lethal outcome  �  Age  �  Dementia 

 Abstract 
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significant morbidity and mortality rate. The first-year 
mortality rate varies between 10 and 44%, with signifi-
cant differences between Europe and the USA  [12, 16, 17] . 
Previous studies have identified a number of negative 
prognostic factors, such as age, low Karnofsky perfor-
mance score and use of corticosteroids  [16, 18, 19] . Im-
munosuppressive agents, systematic use of which has not 
been validated, may also affect the mortality rate  [20] .

  The aims of our study were first to assess the mortal-
ity rate of BP in a retrospective cohort of 60 patients man-
aged in one Swiss referral center according to a rather 
homogenous protocol over 14 years and second to iden-
tify prognostic factors affecting survival.

  Methods 

 The primary end point of this retrospective cohort study was 
to estimate the overall survival of BP patients with a follow-up of 
at least 12 months to 5 years. The secondary end point was the 
identification of prognostic factors affecting mortality, like age, 
treatments, comorbidities and immunological profile. Approval 
from the local ethics committee was obtained before starting the 
study, in line with recent recommendations of the Office for Hu-
man Research Protections.

  All patients with a new diagnosis of BP admitted between 1990 
and 2003 to the Dermatology Department of the University Hos-
pital of Geneva were included in the study. Detailed follow-up 
information during at least 1 year after diagnosis was known for 
all patients. The diagnosis of BP was based on the following crite-
ria: (1) consistent clinical features, (2) histopathological evidence 
of subepidermal blister formation, (3) deposits of IgG and/or C3 
along the epidermal side of the basement membrane as assessed 
by direct immunofluorescence microscopy, and (4) presence of 
circulating autoantibodies binding to the epidermal side of hu-
man saline split skin or presence of IgG reactivity with BP180 
and/or BP230. Alternatively, (5) if a patient’s serum was not avail-
able for testing, the diagnosis was based on the presence of 3 of 4 
well-established clinical criteria for BP. The latter allow the diag-
nosis of BP to be made with high sensitivity, specificity and posi-
tive predictive value  [21] . It is noteworthy that management of the 
patients has been quite uniform and homogenous during the 
studied period. After an initial workup  [22] , patients have usually 
been treated with medium range doses of prednisone (between 
0.5 and 0.75 mg/kg daily) in conjunction with chlorambucil (2–
6 mg daily) as first immunosuppressant as steroid-sparing agent. 
In the presence of either mild localized disease with isolated ex-
coriated and eczematous lesions or of localized disease affecting 
only one body area, clobetasol propionate or other high-potency 
corticosteroids were prescribed as first-line agents.

  Data collection forms were filled by one single investigator 
(L.C.) by re-examining the clinical records of all patients hospital-
ized during the study period. If data concerning the follow-up was 
missing in both the inpatient and outpatient files of the Univer-
sity Hospital, additional information was obtained by systemati-
cally writing and/or phoning to either the patient’s physician or 
the patient’s family. Recorded information included age at diag-

nosis, results of direct and indirect immunofluorescence micros-
copy, presence of circulating autoantibodies, treatments intro-
duced at diagnosis, comorbidities, date of the last interview and 
eventually date of death.

  Continuous variables were presented as means with standard 
deviations (SD) and categorical variables as numbers with percent-
ages. Cumulative survival rates along with 95% confidence inter-
vals (CI) at 1, 2 and 5 years were calculated based on a Kaplan-Mei-
er product-limit estimator. The log rank test was used to identify 
prognostic factors at 1 and 5 years in univariate analysis. Continu-
ous variables were categorized using medians as cut-off points. Fac-
tors were also evaluated in multivariate analysis by means of Cox 
proportional hazard regression. Variables with p values  ! 0.15 in 
the univariate analysis and selected by forward stepwise algorithm 
in the multivariate analysis were used for confounding adjustment. 
The influence of the factors on survival was expressed as hazard 
ratios along with 95% CI. All statistical tests were considered sig-
nificant for p values  ̂  0.05. All the analyses were carried out using 
SPSS software, version 17.0 (SPSS, Chicago, Ill., USA).

  Results 

 In this 14-year-long survey we identified 60 BP pa-
tients. 34 were women (56.7%) and 26 were men (43.3%). 
The mean age at inclusion in the cohort was 79.5 years 
(SD = 11.6). The age distribution ranged from 49 to 98 
years. The average follow-up was 33.6 months (SD = 27.5), 
ranging from 0.5 to 100.2 months. After 5 years, 26 pa-
tients (43.3%) were lost to follow-up.

  The estimated survival at 1 year was 73.3% (95% CI = 
62.1–84.5), at 2 years 62.9% (95% CI = 50.6–75.2) and at
5 years 39.2% (95% CI = 25.0–53.4). The median survival 
time after diagnosis was 39.5 months (95% CI = 13.6–
65.4). The cumulative survival curve is represented in  fig-
ure 1 .

  The secondary end point of our study was the identi-
fication of prognostic factors at 1 and 5 years.

  We found no significant difference in survival be-
tween genders. However, age  6 80 years was significantly 
associated with an increased mortality rate in our cohort 
(p  !  0.001). This increased risk remained in multivariate 
analysis, which found a hazard ratio of 5.75 (95% CI = 
2.34–14.14) at 5 years.

  Among the most frequent comorbidities, we identified 
cardiac failure, arterial hypertension, dementia and type 
2 diabetes mellitus in 31.7, 55.0, 18.3 and 10.0% of pa-
tients, respectively. Among these comorbidities, only de-
mentia seemed an independent predictive risk factor of 
death in univariate analysis (p  !  0.001) at 1 and 5 years. 
Multivariate analysis at 5 years found a hazard ratio of 
4.84 (95% CI = 2.03–11.50). The other comorbidities did 
not have a significant impact on survival. Diabetes was 
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associated with an increased mortality rate at 1 year in 
univariate analyses. However, this result was not corrob-
orated by univariate analyses at 5 years and multivariate 
analyses.

  Since previous studies suggested that systemic steroids 
negatively affect survival in BP patients  [23] , we analyzed 
the impact of treatments in our cohort. 53 patients (88.3%) 
were treated by oral prednisone. The average initial dose 
was 37.4 mg/day (SD = 17.3), ranging from 10 to 120 mg. 
Among these 53 patients, 47 (88.6%) had a combined 
treatment with chlorambucil. The mean dose of chloram-
bucil was 5.0 mg/day (SD = 1.2), ranging from 2 to 6 mg. 
The initial dose of chlorambucil was 6, 4 and 2 mg in 46.7, 
31.7 and 5.0% of these patients, respectively. The 7 pa-
tients who had not received oral prednisone were treated 
by topical steroids, alone or in combination. Prednisone 
dosage did not affect the survival of our patients. How-
ever, use of chlorambucil at an initial dose of 6 mg daily, 
but not at lower doses, was associated with poor progno-
sis at 5 years in multivariate analysis, with a hazard ratio 
of 3.07 (95% CI = 1.27–7.43).

  The presence of circulating autoantibodies as detected 
by indirect immunofluorescence microscopy, ELISA or 
immunoblot was not associated with an increased mor-
tality rate  [24] . Prognostic factors influencing survival at 
5 years are summarized in  table 1 .
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  Fig. 1.  Kaplan-Meier estimates of overall survival of patients with 
BP after initial diagnosis.   

Table 1. U nivariate and multivariate results for lethal outcome in 
BP patients at 5 years

n Univariate analysis M ultivariate analysis

cumulative
survival at
5 years

p valuea hazard
ratiob

95% CI

Gender
Female 34 43.9% 1c

Male 26 33.1% 0.729 1.86 0.86–4.02

Age
<80 years 27 73.0% <0.001 1c

≥80 years 33 13.8% 5.75 2.34–14.14

IIF
Negative  9 53.3% 1c

Positive 49 38.8% 0.388 1.03 0.35–3.09

BP180
Negative 16 42.9% 1c

Positive 30 37.5% 0.806 0.92 0.34–2.52

BP230
Negative 24 44.6% 1c

Positive 22 37.1% 0.587 1.10 0.45–2.59

Prednisone
<40 mg/day 25 34.6% 0.573 1c

≥40 mg/day 28 43.2% 1.17 0.53–2.59

Chlorambucil
<6 mg/day 22 38.9% 0.339 1c

≥6 mg/day 28 32.7% 3.07 1.27–7.43

Arterial hypertension
No 25 31.2% 1c

Yes 33 47.3% 0.599 0.92 0.44–1.93

Cardiac failure
No 38 40.5% 1c

Yes 19 29.8% 0.347 1.16 0.53–2.54

Diabetes
No 53 38.0% 1c

Yes 6 60.0% 0.545 2.11 0.37–11.96

Dementia
No 48 45.0% 1c

Yes 11 18.2% <0.001 4.84 2.03–11.50

IIF  = Indirect immunofluorescence.
a p values of log rank test.
b Estimates from Cox proportional hazard regression models 

including terms for age and dementia.
c Reference category.

D
ow

nloaded from
 http://karger.com

/drm
/article-pdf/225/4/320/2659320/000345625.pdf by U

niversitÃ¤tsbibliothek Bern user on 21 June 2023

http://dx.doi.org/10.1159%2F000345625


 Mortality Rate in Bullous Pemphigoid Dermatology 2012;225:320–325
 DOI: 10.1159/000345625 

323

  Discussion 

 In extension to previous studies, our data confirm that 
BP is associated with a significant mortality rate. In our 
retrospective cohort of 60 patients followed over 14 years, 
we found the 1-, 2- and 5-year probability of death to be 
26.7, 37.1 and 60.8%, respectively. Previous European 
studies reported a first-year mortality rate varying be-
tween 19 and 44%  [11, 12, 16, 19, 24–26] . In our recent 
prospective study including all new cases of BP diag-
nosed between 2001 and 2002 in Switzerland  [27] , the 
1-year, 2-year and 3-year probability of death was 20.9, 28 
and 38.8%, respectively. Although the 95% CI of the esti-
mated first-year mortality rate are relatively large and 
overlap with those of previous studies, the mean mortal-
ity rate observed in this retrospective monocentric cohort 
lies between the figures obtained in our prospective na-
tional study and the other European studies. The results 
of our retrospective study corroborate hence the idea that 
higher mortality rates reported in previous French stud-
ies  [27]  reflect a recruitment bias related to the probable 
inclusion of the severest and debilitated patients in refer-
ral university hospitals. In contrast, the Swiss National 
Study, in which lower mortality rates were reported, en-
compassed prospectively all newly diagnosed cases of BP, 
that is patients managed in both ambulatory and hospi-
tal-based settings. The lower figures observed in the lat-
ter study most likely reflect the true overall prognosis of 
BP. It is noteworthy that the University Hospital of Ge-
neva represents the only public hospital for the entire 
Canton of Geneva and serves as both secondary and ter-
tiary referral center. Although all patients with BP were 
usually admitted for an initial screening and workup pri-
or to starting therapy, it is likely that mild cases have been 
missed in our analysis. Based on an incidence of 12.1 new 
cases of BP per year per million inhabitants in Switzer-
land and a population in Geneva between 1990 and 2003 
of approximately 410,000, there should have been a total 
of 69.4 new cases of BP over 14 years. Based on this esti-
mation, we have thus probably missed 15% of all BP cases 
in the Canton of Geneva. The latter are likely to corre-
spond to the patients with mild disease and in good gen-
eral condition, for whom therapy was started on an out-
patient basis.

  Interestingly, although a recent study including 223 
patients found a 1-year mortality rate of 23%  [17] , two re-
ports from the USA demonstrated a 1-year mortality rate 
of 10.8 and 15%, respectively, whereas another study 
found a 2-year mortality rate of 6%  [28–30] . The latter 
figures probably reflect differences in patients’ recruit-

ment between European and USA centers. In the latter, 
patients are rather followed in an ambulatory care setting 
and are likely to be in better general condition.

  We also evaluated potential prognostic factors affect-
ing mortality in our cohort. The median age of 80.5 years 
of the included patients was similar to that of previous 
studies. Advanced age, that is equal or greater than 80 
years, was found to be associated with an increased mor-
tality rate consistent with previous reports  [16, 19, 27] .
Sex did not affect the mortality rate in our study, in con-
trast to the risk associated with the female sex observed 
in a single previous study  [25] .

  Presence of dementia was also associated with an in-
creased mortality rate in our cohort. This finding is in 
line with previous reports in which presence of dementia 
as well as of other neurological diseases was found to be 
a poor prognostic factor  [17, 27] . A recent population-
based, case-control study of Langan et al.  [31]  found an 
increased risk of stroke, dementia, Parkinson’s disease 
and multiple sclerosis in BP patients. The risk for Alz-
heimer’s disease also seems to be up to 3-fold higher in 
BP patients than in subjects older than 75 years  [32] . An-
other study recently found that patients with BP showed 
a 3.62-fold increased risk for neurological disease prior to 
the diagnosis of BP  [33] . These observations are particu-
larly intriguing since evidence has been provided indicat-
ing that BP180 and BP230 are expressed in the central 
nervous system  [34–36]  and mice with defects in the dys-
tonin gene, encoding for various isoforms of BPAG1 (in-
cluding the epithelial isoform BP230/BPAG1-e), develop 
dystonia and sensory nerve degeneration  [33, 37] .

  Finally, in contrast to two previous reports, indicating 
that a history of cardiac diseases was associated with 
greater mortality, heart failure was not a poor prognostic 
factor in our study  [17, 24] .

  One randomized multicenter prospective trial previ-
ously found that topical clobetasol propionate is effective 
in treating even extensive BP with a better side effect pro-
file when compared to systemic steroids. Overall surviv-
al rates were significantly better at 1 year with potent top-
ical corticosteroids compared to 1 mg/kg oral prednisone 
daily  [23] . Another study suggested a correlation between 
the dosage of prednisone at discharge and the mortality 
rate  [19] . In our study, prednisone dosage at start of ther-
apy did not affect survival at 1 and at 5 years, most likely 
because patients were almost invariably treated with 
prednisone doses below 0.75 mg/kg daily, a range which 
appears to be better tolerated and associated with a mor-
tality risk similar to that of potent topical steroids  [23, 38] . 
In contrast, we found that use of chlorambucil at an ini-
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tial dose of 6 mg daily was a poor prognostic factor. Chlo-
rambucil has been used in our center as first-line immu-
nosuppressant as a steroid-sparing agent in BP for almost 
two decades, despite the lack of randomized controlled 
trials. However, one open prospective study reported that 
chlorambucil was effective in the treatment of BP when 
used in conjunction with corticosteroids. This associa-
tion resulted in a decrease in both the cumulative dose of 
prednisone as well as the duration of therapy  [39] . These 
findings were further confirmed in a retrospective cohort 
 [40] . Based on the retrospective nature of the study, it is 
difficult to determine whether the increased mortality 
observed in association with initial doses of chlorambucil 
of 6 mg daily is directly related to the drug itself or to 
other variables, such as worse general condition or pres-
ence of comorbidities in treated patients, making use of 
higher doses of steroids contraindicated. However, based 
on the present results, use of chlorambucil at initial doses 
of 6 mg daily or higher should be avoided in BP. Further 
prospective studies are needed to better assess its useful-
ness in BP management.

  Finally, we did not find evidence that patients with ei-
ther positive ELISA BP180, ELISA BP230, indirect immu-

nofluorescence or positive immunoblot studies for BP180 
were associated with increased mortality. Only one previ-
ous study provided evidence suggesting that presence of 
autoantibodies to BP180 by immunoblotting represented 
a poor prognostic factor  [18] .

  One major limitation and weakness of our study is the 
relatively low number of patients (n = 60) included in the 
cohort with 43.3% of the patients lost to the 5-year follow-
up. It is thus possible that some less evident factors asso-
ciated with increased risk of death have been missed.

  In conclusion, our study found a 1-year mortality rate 
of 26.7%, which increased up to 60.8% after 5 years. In-
creased age and dementia were poor prognostic factors. 
These results thus confirm and extend previous data. 
Furthermore, multivariate analyses demonstrated that 
initial use of chlorambucil at doses of 6 mg daily, but not 
at lower doses, had a negative impact on mortality rates 
at 5 years, although confounding variables could not be 
excluded.
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