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Evidence about the association of bullous pemphigoid
and the risk of cancer is conflicting. Patients diagnosed with bullous pemphigoid (n = 5,739) between 2005
and 2016 were matched with a control cohort from the
general population (n = 17,168) to estimate their overall and specific risk of cancer. The risk of squamous
cell cancer of the skin (cSCC) was increased in patients
with bullous pemphigoid (hazard ratio (HR) 1.3; 95%
confidence interval (CI) 1.1–1.6). The risk of lym
phoma within one year after bullous pemphigoid diagnosis was also increased (HR 3.1; 95% CI 1.3–7.6).
While overall cancer risk prior to diagnosis of bullous
pemphigoid was similar in cases and controls (prevalence odds ratio (POR) 1.0; 95% CI 0.9–1.0), the risk
of male genital cancer within one year prior to diagnosis of bullous pemphigoid was lower in cases (POR
0.4; 95% CI 0.2–0.8). Clinicians must be aware of the
increased risk of cSCC and lymphoma in patients with
bullous pemphigoid.
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B

ullous pemphigoid (BP) is the most common auto
immune blistering disease. It mainly affects elderly
people, and is characterized by autoantibodies against
hemidesmosomal proteins within the dermoepidermal
junction (BP180 and BP 230), resulting in subepidermal
blistering (1). No proven cause has been found for BP;
however, a number of different trigger factors have been
described, such as medications, ultraviolet (UV) radiation
and other skin disorders, such as psoriasis and lichen
planus (2, 3). More than 50 drugs have been reported to
trigger the onset of BP (4). A French and Finnish study
revealed an increased risk of BP in patients treated with
dipeptidyl peptidase-4 (DPP-4) inhibitors (5, 6). Several
case reports and a recent meta-analysis confirmed the
association between DDP-4 inhibitors and BP (7–10).

SIGNIFICANCE
Bullous pemphigoid is an autoimmune skin disorder that
has a huge impact on patients’ lives. It has been associated
with an increased risk of cancer. To evaluate the significance of this association, data from 5,739 patients in Sweden with bullous pemphigoid were reviewed and compared
with data from a control group with no previous diagnoses
of bullous pemphigoid. The results show that the risk of
squamous cell cancer of the skin is increased in patients
with bullous pemphigoid. Patients were also more often diagnosed with lymphoma within one year after diagnosis of
bullous pemphigoid. However, no increased overall cancer
risk was found in patients with bullous pemphigoid.

In addition to environmental factors, genetic factors
probably play a role in BP (11–13).
The annual incidence of BP has been estimated to
range from 0.2 to 2.2 new cases/100,000 in different
populations worldwide (14–17). A recent study from our
group showed an annual incidence of BP of 7/100,000
in Sweden, which is one of the highest incidence rates
in Europe (18). A current study from England shows
increasing incidence numbers and high mortality among
patients with BP (19), underlining the need for further
studies on the association between BP and cancer.
Previous studies have shown conflicting results regard
ing the association of BP with malignancies. Several case
reports and studies have shown a significantly increased
risk of cancer in patients with BP (20–22). A crosssectional study from Japan including 115 patients with
BP reported a significantly increased risk of developing
cancer after diagnosis of BP (21). On the other hand,
other studies could not confirm an association between
BP and increased risk of cancer (23–25). A populationbased cohort study from Singapore of 359 patients with
BP did not find a higher risk of cancer compared with
controls (26). A Swedish study from 1990 reviewed 497
cases of BP without finding a correlation between BP
and cancer (27), and a recent study from Taiwan did not
show that cancer is a risk factor for BP (28).
The cancer risk among patients with BP compared with
the general population has not been analysed previously
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in a large nationwide population-based study. The aim of
this study was to evaluate the risk of cancer in patients
before and after BP diagnosis.
MATERIALS AND METHODS
Study population
This nationwide cohort study was conducted to examine overall
and specific cancer risks in a population-based cohort of patients
diagnosed with BP in Sweden. The study included all patients
(aged 20 years and above) diagnosed by a dermatologist with BP
using the International Classification of Diseases 10th Revision
(ICD-10: L12.0, L12.0A, L12.0B, L12.0W, L12.8 and L12.9) listed
in the Swedish National Patient Register (NPR) for the first time
between 2005 and 2016. Patients under the age of 20 years were
excluded, since BP is extremely rare in this age group. A total of
5,739 patients were identified with BP in the NPR (Table I). In
Sweden, direct immunofluorescence (DIF), supported by clinical
and histopathological findings, are considered the gold standard for
diagnosis of BP. Diagnosis of BP in the NPR has been validated
recently by our group, through a standardized review of medical
records. The validation revealed a high positive predictive value
of 92% (18, 29).
From Statistics Sweden a matched control cohort from the
general population was generated (n = 17,168), i.e. 3 control
subjects were matched to each BP patient, based on age, sex and
county of residence at the date of the first diagnosis of BP for
the case (Table I). The control subjects had no prior diagnosis of
BP; otherwise their health status was representative of that of the
general population.
Record linkage was permitted for both the BP cohort and
the control cohort with the NPR, the Swedish National Cancer
Register and the Swedish Cause of Death Register by means of
each individual’s unique personal identification number (PIN).
Electronic linkage to these nationwide databases resulted in
complete follow-up.
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Swedish National Patient Register
The Swedish NPR was launched by the National Board of Health
and Welfare in 1964 and has virtually complete coverage of all
inpatient care, both public and private. The NPR contains infor
mation about patient characteristics, such as PIN, sex, age and
county of residence, administrative data, hospital identification
and medical data (1 main and up to 7 secondary diagnosis). From
1997 diagnoses were coded in the NPR according to the ICD-10
revision. Inpatient coverage is close to 100% and 87% for outpa
tients (30). Since 2001, outpatient reporting became mandatory in
the NPR. Primary care is not covered in the NPR (31).
Swedish Cancer Register
The Swedish Cancer Register (SCR) was founded in 1958 by
the Swedish National Board of Health and Welfare and covers
Table I. Demographic data for patients diagnosed with bullous
pemphigoid (BP) and control cohort

Subjects, n
Male, n (%)
Female, n (%)
Follow-up time, years, mean ± SD
Age, years, mean±SD
Patients-years of observation
SD: standard deviation.

www.medicaljournals.se/acta

BP

Control cohort

5,739
2,712 (47.3)
3,027 (52.7)
3.1 ± 2.9
78.6 ± 12.2
18,022

17,168
8,103 (47.2)
9,065 (52.8)
4.2 ± 3.1
78.7 ± 12.2
71,682

the entire Swedish population. The Swedish Cancer Register is
considered to be of high quality, as almost 99% of cancer cases
are morphologically confirmed (32). Data include information
on tumour characteristics (site of tumour, histological type, basis
and date of diagnosis) and follow-up data (date and cause of death
and date of migration). Most cases of newly diagnosed cancers
are registered by more than one source (clinicians, pathologists,
cytologists) and reporting is compulsory, with a high reporting
rate of 96% (33). Information about previously non-diagnosed
cancers from death certificates is not included in the register. To
be able to calculate person-years at risk the patient data-set was
also linked to the Swedish Cause of Death Register, a register
containing cause of death and the date for all deceased Swedish
residents since 1961 (34).
Identification of cancer cases
During follow-up in this study, the ICD-7 was used to classify all
incident cancers. All major cancer types (ICD-7 codes 140- 204.1)
were included. ICD-7 code 191 included invasive and non-invasive
squamous cell carcinomas of the skin (cSCC), but not basal cell
carcinomas. Chronic lymphocytic leukaemia (ICD-7 code 204.1)
was included among the lymphomas. Cancer types that did not
belong to any of the above major types were placed in a group
named “Other cancers” (Table II).
Statistical analysis
Hazard ratios (HRs) were calculated using multivariable Cox
proportional hazards regression models. To control for confoun
ding, the models include all matching variables by adjusting for
age and sex, and stratifying by county of residence. Age was
dichotomized into a group older than 80 years and those that
were younger (as the reference group). HRs (representing the
relative instantaneous risk of being diagnosed with cancer in
the cohort of patients with BP compared with the control cohort
during the follow-up time) and 95% confidence intervals (CIs)
were calculated for the overall cancer risk and for the risk of
all major cancer types. For the overall cancer risk analyses, all
patients with a cancer diagnosis before baseline (BP diagnosis
date) were excluded. For the specific cancer risk analyses,
patients diagnosed with the same type of cancer before BP di
agnosis were excluded from the cancer subgroup analysis. The
Table II. Hazard ratios (HRs) for specific cancer types over time in
a cohort of 5,739 patients diagnosed with bullous pemphigoid (BP)
compared with a matched control cohort (n = 17,168)
Observed number
of cancers
Cancer types (ICD-7 codes)

BP

All cancers (140–204)
307
Buccal (140–148)
7
Digestive tract (150–159)
71
Respiratory (160–164)
17
Breast (170)
21
Female genital (171–176) 12 78
12
Male genital (177–179)
32
Kidney and bladder (180–181)
25
Melanoma (190)
20
Squamous cell carcinoma of the skin (191) 110
Eye and brain (192–193)
4
Thyroid and endocrine (194–195)
6
Connective tissue (196–197)
3
Haematopoietic (200–209)
16
Lymphomas (200–202, 204.1)
12
Other cancers
12

Control
cohort

HR overall
(95% CI)

1,278
29
279
104
95
78
215
105
106
342
22
13
8
61
49
43

1.0
1.0
1.0
0.6
0.8
0.6
0.6
1.0
0.7
1.3
0.6
1.8
1.5
1.0
1.0
1.2

Bold: 95% confidence interval (95% CI) does not include 1.00.
ICD-7: International Classification of Diseases, seventh revision.

(0.9–1.1)
(0.4–2.3)
(0.8–1.3)
(0.4–1.0)
(0.5–1.4)
(0.3–1.1)
(0.4–0.8)
(0.6–1.5)
(0.5–1.2)
(1.1–1.6)
(0.2–1.9)
(0.7–4.8)
(0.4–5.8)
(0.6–1.8)
(0.5–1.9)
(0.6–2.3)
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person-years at risk were calculated from the date of the first BP
diagnosis for each individual until the date of the first cancer
diagnosis for each specific cancer, date of death or the end of
the observation period (31 December 2016), whichever occur
red first. Univariable logistic regression was used to examine
the prevalence of cancer prior to diagnosis of BP, generating
prevalence odds ratios (PORs) with 95% CIs. Standard errors
were calculated using the cluster robust sandwich estimator in
order to take within-patient correlation into account. The data
were analysed using the statistical package STATA® software,
version 15.1 (STATA Corp LLC, Texas, USA). Differences were
considered significant at the 5% level.

RESULTS
Characteristics of patients with bullous pemphigoid
and controls
The study identified 5,739 individuals, (3,027 female
patients; 52.7%), diagnosed with BP in the NPR during
2005 to 2016. The mean ± standard deviation (SD) age
at the time of BP diagnosis was 78.6 ± 12.2 years. The
majority of the patients with BP were diagnosed in out
patient specialized clinics (83.2%, n = 4,773).
The total observation time was 18,022 person-years,
with a mean ± SD follow-up of 3.1 ± 2.9 years among
patients with BP (Table I). During follow-up, 38% of the
controls (n = 6,604 out of 17,168) and 56% of the patients
with BP (n = 3,218 out of 5,739) died. This resulted in an
approximately one year longer mean follow-up time for
the control cohort than for the patients with BP.
Overall and specific cancer risks
Among specific cancer types, patients with BP had a
higher risk of being diagnosed with cSCC (HR 1.3;
95% CI 1.1–1.6). On the other hand, patients with BP
had a lower risk of male genital cancer (HR 0.6; 95%
CI 0.4–0.9) (Table II).
No significantly increased overall cancer risk (HR 1.0;
95% CI 0.9–1.1) for patients with BP was found in this
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study (Table II). A total of 307 incident cancers occurred
in the BP cohort during the 11-year study period.
Cancers prior to diagnosis of bullous pemphigoid
A lower risk of male genital cancer was seen within one
year prior to diagnosis of BP in the BP cohort (POR 0.4;
95% CI 0.2–0.8).
A total of 1,298 previous diagnoses of cancer were
found among the patients with BP, giving a POR of
1.0 (95% CI 0.9–1.0) compared with the control cohort
(Table III). The mean ± SD time between a previous
diagnosis of cancer and BP diagnosis was 8.3 ± 6.6 years.
Ten percent (n = 130) of the cancer cases were diagnosed
during the year preceding diagnosis of BP (Table III).
Cancer after diagnosis of bullous pemphigoid
An elevated risk of lymphomas was seen among patients
with BP during the first year of follow-up (HR 3.1; 95%
CI 1.3–7.6). However, the type of lymphoma (primary
cutaneous or systemic or cell type of origin) could not be
determined from the registry. After the first-year followup a higher risk of cSCC (HR 1.5; 95% CI 1.2–2.0) and
a lower risk of male genital cancer were observed in the
BP cohort (HR 0.5; 95% CI 0.3–0.8, Table IV).
During the first year of observation after diagnosis of
BP 102 incident cancers occurred in the BP cohort (HR
1.1; 95% CI 0.9–1.4) (Table IV). Following the first
year of observation after BP diagnosis, an additional
205 cancers were diagnosed in the BP cohort (HR 0.9
(95% CI 0.8–1.1).
DISCUSSION
This one of the largest cohort studies studying the asso
ciation of cancer and BP. A major advantage of this study
is the high validity for diagnosis of BP in the Swedish
NPR (29). Data obtained from this study showed no in

Table III. Prevalence odds ratios (PORs) and 95% confidence intervals (95% CI) of cancer prior to bullous pemphigoid (BP) diagnosis
Observed no. of cancers
Cancer types (ICD-7 codes)

BP

Control cohort

POR overall
(95% CI)

POR ≤1 year before BP
95% CI)

POR > 1 year before BP
(95% CI)

All cancers (140–204)
Buccal (140–148)
Digestive tract (150–159)
Respiratory (160–164)
Breast (170)
Female genital (171–176)
Male genital (177–179)
Kidney and bladder (180–181)
Melanoma (190)
Squamous cell carcinoma of the skin (191)
Eye and brain (192–193)
Thyroid and endocrine (194–195)
Connective tissue (196–197)
Haematopoietic (200–209)
Lymphomas (200–202, 204.1)
Other cancers

1,298
21
201
25
168
96
255
89
87
228
26
29
7
34
25
7

3,958
58
595
75
487
256
832
247
256
795
57
74
25
98
80
23

1.0
1.1
1.0
1.0
1.0
1.1
0.9
1.1
1.0
0.8
1.4
1.2
0.8
1.0
0.9
0.9

1.1 (0.9–1.3)
0.4 (0.0–3.5)
1.4 (0.9–2.3)
1.0 (0.3–3.1)
1.4 (0.8–2.7)
1.2 (0.2–6.2)
0.4 (0.2–0.8)
1.00 (0.5–2.1)
1.1 (0.5–2.4)
1.1 (0.7–1.6)
1.5 (0.1–16.5)
2.0 (0.3–11.9)
1.00 (1.00–1.00)
2.2 (0.9–5.3)
1.9 (0.7–4.9)
1.5 (0.8–8.2)

1.0
1.2
1.0
1.0
1.0
1.1
1.0
1.1
1.0
0.8
1.4
1.1
0.9
0.9
0.8
0.8

(0.9–1.0)
(0.7–1.8)
(0.9–1.2)
(0.6–1.6)
(0.9–1.2)
(0.9–1.4)
(0.8–1.0)
(0.8–1.4)
(0.8–1.3)
(0.7–1.0)
(0.9–2.2)
(0.8–1.8)
(0.4–1.9)
(0.7–1.5)
(0.6–1.5)
(0.4–2.1)

(0.9–1.0)
(0.7–2.0)
(0.8–1.1)
(0.6–1.6)
(0.8–1.2)
(0.9–1.4)
(0.8–1.1)
(0.8–1.4)
(0.8–1.3)
(0.7–1.0)
(0.8–2.2)
(0.7–1.8)
(0.4–2.0)
(0.6–1.4)
(0.5–1.3)
(0.3–2.1)

Bold: 95% confidence interval (95% CI) does not include 1.00.
ICD-7: International Classification of Diseases, seventh revision.
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Table IV. Overall cancer risk and risk of specific cancer types during and after the first year after bullous pemphigoid (BP) diagnosis in
patients compared with a matched control cohort
Observed numbers of cancer ≤1 year
Cancer types (ICD-7* codes)

BP

All cancers (140–204)
102
Buccal (140–148)
1
Digestive tract (150–159)
27
Respiratory (160–164)
5
Breast (170)
7
Female genital (171–176)
3
Male genital (177–179)
10
Kidney and bladder (180–181)
7
Melanoma (190)
7
Squamous cell carcinoma of the skin (191) 28
Eye and brain (192–193)
1
Thyroid and endocrine (194–195)
1
Connective tissue (196–197)
1
Haematopoietic (200–209)
6
Lymphomas 200–202, 204.1
9
Other cancers
6

Observed numbers of cancer >1 year

Control

HR overall
(95% CI)

BP

Control

HR overall
(95% CI)

301
6
65
28
24
17
43
27
19
99
6
4
2
18
10
8

1.1
0.6
1.4
0.6
0.9
0.6
0.8
0.9
1.2
0.9
0.5
0.8
1.6
1.1
3.1
2.4

205
6
44
12
14
9
22
18
13
82
3
5
2
10
3
6

977
23
214
76
71
61
172
78
87
243
16
9
6
43
39
35

0.9 (0.8–1.1)
1.13 (0.5–2.8)
0.9 (0.6–1.2)
0.6 (0.3–1.2)
0.8 (0.4–1.4)
0.6 (0.3–1.2)
0.5 (0.3–0.8)
1.0 (0.6–1.7)
0.6 (0.3–1.1)
1.5 (1.2–2.0)
0.7 (0.2–2.3)
2.3 (0.8–7.1)
1.5 (0.3–7.4)
1.0 (0.5–2.0)
0.3 (0.1–1.1)
0.8 (0.3–1.9)

(0.9–1.4)
(0.1–4.7)
(0.9–2.1)
(0.2–1.5)
(0.4–2.1)
(0.2–2.0)
(0.4–1.5)
(0.4–2.0)
(0.5–2.9)
(0.6–1.4)
(0.1–4.5)
(0.1–7.6)
(0.1–17.5)
(0.4–2.8)
(1.3–7.6)
(0.8–7.0)

HR: hazard ratio; CI: confidence interval; ICD-7: International Classification of Diseases, seventh revision.

creased overall risk of cancer among patients with BP;
however, risk estimates for cSCC, male genital cancer
and lymphomas differed from the control cohort.
Patients with BP had a higher risk of developing
cSCC after the first year of follow-up. To the best of
our knowledge this is the first study to demonstrate an
increased risk of cSCC in patients with BP. It is not
clear why cSCCs were higher for patients with BP, but
this may be partly explained by increased frequency of
health check-ups at dermatology clinics and surveillance
for patients with BP. It cannot be excluded that immuno
suppressive treatment started after BP diagnosis may
play a role in developing cSCC (35). Other potential
underlying mechanisms for this association between BP
and cSCC might be UV radiation and autoimmunity. UV
exposure is a well-known risk factor for skin cancer (36,
37) and, at the same time, a key factor in BP, leading to
an unspecific epidermal injury and attraction of auto
antibodies (38, 39). Autoimmunity itself may be a risk
factor for developing cSCC in patients with BP (40).
However, further studies are needed to gain a deeper
insight into the mechanisms explaining the association
between cSCC and BP.
This study revealed that the overall risk of male genital
cancer (which includes prostate cancer, testicular cancer,
and other unspecified male genital cancers) and the risk
more than one year before and more than one year after
diagnosis of BP was lower in patients compared with
controls. To our knowledge, these findings have not
been reported previously. These results are difficult to
explain, and it is challenging to speculate that BP might
be protective for male genital cancer. Interestingly, down
regulation of bullous pemphigoid antigen (BPAG1) has
been shown in prostatic cancer (41), and a loss of BPAG1
in invasive breast cancer cells (42). Further research is
needed to confirm the present results and whether im
munological cross-reactivity between epidermal and
epithelial antigens, such as BPAG1, or other genetically
www.medicaljournals.se/acta

or environmental factors are involved in protecting from
male genital cancers.
Among all cancer types, the highest increased cancer
risk was observed for lymphomas in BP patients during
the first year of follow-up. The association between BP
and lymphoma has been described in previous case re
ports (43–45). Possible mechanisms have been suggested
for the increased lymphoma risk in patients with BP. One
study proposed that antibodies to cancer-specific antigens
might cross-react with the basement membrane leading
to BP (43). Other authors suggested that infections or
radiation might act as carcinogenic factors and, at the
same time, cause basement membrane damage, explain
ing the association between lymphomas and BP (46–48).
On the other hand, a German study revealed that it is
unlikely that BP triggered haematological malignancies,
especially in the period preceding the diagnosis of BP
(49). However, increased risk of lymphoma has not been
revealed in other population-based studies on BP, which,
on the other hand, found different cancer types to be asso
ciated with BP. A 10-year population-based cohort study
in Taiwan showed a higher incidence of brain and other
nervous system cancers in patients with BP (28). A British
national record linkage study revealed that patients with
BP are at greater risk of kidney cancer than are controls
(50). The current study did not confirm these results.
Geographical and methodological differences between
these studies, as well as genetic or environmental factors,
might account for the different results.
Whether the overall cancer incidence for patients with
BP is higher than for the general population is not known.
Previous studies have investigated this relationship, re
vealing conflicting data about the association of BP with
overall cancer risk. A small British case-control study
revealed an increased risk of cancer, based on 15 subjects
with cancer among a cohort of 84 patients with BP (34).
In Poland, a population study of 110 patients with BP
found that 11% of subjects in the BP group had increased
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risk of malignancy (20). A larger study has been carried
out in Japan, including a total of 1,113 patients with
BP, which found a significantly increased risk of cancer
in patients with BP. The authors concluded that cancer
screening is essential in all patients with BP (21). Another
Japanese study, including 204 patients with BP, validated
these results (23). In contrast to the above findings and,
in line with the present study, several studies found no
evidence of increased overall risk of cancer in patients
with BP. A cohort study in Singapore, of 359 patients
with BP, found no significant increase in the incidence
of cancer compared with the matched general population
(26). A large English population cohort study of 4,720
patients with BP in 2014 found no overall association
between cancer and BP (50). These results are supported
by a 2017 systemic review and meta-analysis (51).
Study limitations
The present study has some limitations. It cannot be
excluded that unmeasured confounders lie behind the
increased cancer risk found. However, to control for
confounding, cases were matched with controls regar
ding age, sex and county of residence. Since a previous
history of cancer may be a risk factor for subsequent
cancers, especially skin cancer, all patients with a cancer
diagnosis before baseline were excluded. The registrybased data in the current study does not include clinical
and immunological characteristics of the patients, and
administrative data are subject to coding errors. The
NPR was validated recently, revealing a high PPV for BP
diagnosis. However, it cannot be completely excluded
that patients with only a single diagnosis of BP in the
NPR are not true cases, leading to an overestimation of
cases of BP. Ascertainment bias should be considered
when interpreting these findings. Patients with an index
diagnosis, such as BP, are more likely to be diagnosed
with another disease than are patients without an index
diagnosis. This bias could lead to an increase in the
rate of cSCC and lymphoma among patients with BP.
Despite the high quality of the NPR, it does not include
data from primary healthcare centres. However, most
patients with BP are diagnosed and treated as outpatients
in dermatology clinics in Sweden. The BP patients’
follow-up time was shorter than in the control cohort.
This difference might skew the results in the current
study. The shorter mean follow-up time is due to the
higher mortality among patients with BP compared with
the general population.
In conclusion, this study showed that patients with BP
do not have an increased overall risk of cancer, but are
at increased risk of developing cSCC and lymphoma.
Further studies are needed to confirm these findings.
However, the present results highlight the importance of
early detection of cSCC and lymphoma in these patients,
especially during the first year after diagnosis of BP.

5/6

ACKNOWLEDGEMENTS
This study was funded by Karolinska Institutet, the WelanderFinsen Foundation and Sigurd and Elsa Goljes Foundation.
The Regional Ethical Review Board in Stockholm, Sweden has
approved this study.
The authors have no conflicts of interest to declare.

REFERENCES
1. Kasperkiewicz M, Zillikens D. The pathophysiology of bullous
pemphigoid. Clin Rev Allergy Immunol 2007; 33: 67–77.
2. Phan K, Goyal S, Murrell DF. Association between bullous
pemphigoid and psoriasis: Systematic review and metaanalysis of case-control studies. Austral J Dermatol 2019;
60: 23–28.
3. Davis AL, Bhogal BS, Whitehead P, Frith P, Murdoch ME,
Leigh IM, et al. Lichen planus pemphigoides: its relationship
to bullous pemphigoid. Br J Dermatol 1991; 125: 263–271.
4. Stavropoulos PG, Soura E, Antoniou C. Drug-induced pemphigoid: a review of the literature. Eur Acad Dermatol Venereol
2014; 28: 1133–1140.
5. Kridin K, Bergman R. Association of bullous pemphigoid with
dipeptidyl-peptidase 4 inhibitors in patients with diabetes:
estimating the risk of the new agents and characterizing the
patients. JAMA Dermatol 2018; 154: 1152–1158.
6. Varpuluoma O, Försti, A. K, Jokelainen J, Turpeinen, M, Timonen M, Huilaja L, et al. Vildagliptin significantly increases
the risk of bullous pemphigoid: a Finnish Nationwide Registry
study. J Invest Dermatol 2018; 138: 1659–1661.
7. Pasmatzi E, Monastirli A, Habeos J, Georgiou S, Tsambaos
D. Dipeptidyl peptidase-4 inhibitors cause bullous pemphigoid in diabetic patients: report of two cases. Diabetes Care
2011; 34: 133.
8. Béné J, Moulis G, Bennani I, Auffret M, Coupe P, Babai S, et
al. Bullous pemphigoid and dipeptidyl peptidase IV inhibitors: a case–noncase study in the French Pharmacovigilance
Database. Br J Dermatol 2016; 175: 296–301.
9. García M, Aranburu MA, Palacios-Zabalza I, Lertxundi U,
Aguirre C. Dipeptidyl peptidase-IV inhibitors induced bullous
pemphigoid: a case report and analysis of cases reported
in the European pharmacovigilance database. J Clin Pharm
Ther 2016; 41: 368–370.
10. Silverii GA, Dicembrini I, Nreu B, Montereggi C, Mannucci E,
Monami M. Bullous pemphigoid and dipeptidyl peptidase-4
inhibitors: a meta-analysis of randomized controlled trials.
Endocrine 2020; 31: 1–4.
11. Alpsoy E, Akman-Karakas A, Uzun S. Geographic variations
in epidemiology of two autoimmune bullous diseases: pemphigus and bullous pemphigoid. Arch Dermatol Res 2015;
307: 291–298.
12. Nousari HC, Anhalt GJ. Pemphigus and bullous pemphigoid.
Lancet 1999; 354: 667–672.
13. Delgado JC, Turbay D, Yunis EJ, Yunis JJ, Morton ED, Bhol
K, et al. A common major histocompatibility complex class
II allele HLA-DQB1* 0301 is present in clinical variants of
pemphigoid. Proc Natl Acad Sci USA 1996; 93: 8569–8571.
14. Bernard P, Vaillant L, Labeille B, Bedane C, Arbeille B, Denoeux JP, et al. Incidence and distribution of subepidermal
autoimmune bullous skin diseases in three French regions.
Bullous Diseases French Study Group. Arch Dermatol 1995;
131: 48–52.
15. Marazza G, Pham HC, Schärer L, Pedrazzetti PP, Hunziker
T, Trüeb RM, et al. Incidence of bullous pemphigoid and
pemphigus in Switzerland: a 2-year prospective study. Br J
Dermatol 2009; 161: 861–868.
16. Baican A, Baican C, Chiriac G, Chiriac MT, Macovei V, Zillikens
D, et al. Pemphigus vulgaris is the most common autoimmune
bullous disease in Northwestern Romania. Int J Dermatol
2010; 49: 768–774.
17. Gudi VS, White MI, Cruickshank N, Herriot R, Edwards SL,
Nimmot F, et al. Annual incidence and mortality of bullous

Acta Derm Venereol 2020

ActaDV

6/6

18.

19.

Acta Dermato-Venereologica

20.

21.

22.

23.

24.

25.
26.

27.

ActaDV

28.

29.

30.

Advances in dermatology and venereology

31.

32.
33.

34.

Z. Albadri et al.
pemphigoid in the Grampian Region of North-east Scotland.
Br J Dermatol 2005; 153: 424–427.
Thorslund K, Seifert O, Nilzen K, Gronhagen C. Incidence
of bullous pemphigoid in Sweden 2005–2012: a nationwide
population-based cohort study of 3761 patients. Arch Dermatol Res 2017; 309: 721–727.
Persson MS, Harman KE, Vinogradova Y, Langan SM, Hippisley-Cox J, Thomas KS, et al. Incidence, prevalence and
mortality of bullous pemphigoid in England 1998–2017: a
population-based cohort study. Br J Dermatol 2020 Mar 9.
[Online ahead of print].
Chorzelski TP, Jablonska S, Maciejowska E, Beutner EH,
Wronkowski L. Coexistence of malignancies with bullous
pemphigoid. Arch Dermatol 1978; 114: 964.
Ogawa H, Sakuma M, Morioka S, Kitamura K, Sasai Y,
Imamura S, et al. The incidence of internal malignancies in
pemphigus and bullous pemphigoid in Japan. J Dermatol Sci
1995; 9: 136–141.
Morioka S, Sakuma M, Ogawa H. The incidence of internal malignancies in autoimmune blistering diseases: pemphigus and
bullous pemphigoid in Japan. Dermatology 1994; 189: 82–84.
Iwashita K, Matsuyama T, Akasaka E, Mizutani K, Yamamoto
K, Kondoh A, et al. The incidence of internal malignancies in
autoimmune bullous diseases. Tokai J Exp Clin Med 2007;
32: 42–47.
Jedlickova H, Hlubinka M, Pavlik T, Semradova V, Budinska
E, Vlasin Z. Bullous pemphigoid and internal diseases – a
case-control study. Eur J Dermatol 2010; 20: 96–101.
Stone SP, Schroeter AL. Bullous pemphigoid and associated
malignant neoplasms. Arch Dermatol 1975; 111: 991–994.
Cai SC, Allen JC, Lim YL, Tan SH, Tang MB. Association of bullous pemphigoid and malignant neoplasms. JAMA Dermatol
2015; 151: 665–667.
Lindelof B, Islam N, Eklund G, Arfors L. Pemphigoid and
cancer. Arch Dermatol 1990; 126: 66–68.
Chen CT, Hu HY, Chang YT, Li CP, Wu CY. Cancer is not a risk
factor for bullous pemphigoid: 10-year population-based
cohort study. Br J Dermatol 2019; 180: 553–558.
Gronhagen C, Nilzen K, Seifert O, Thorslund K. Bullous
pemphigoid: validation of the national patient register in
two counties in Sweden, 2001 to 2012. Acta Derm Venereol
2017; 97: 32–35.
Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim
JL, Reuterwall C, et al. External review and validation of
the Swedish national inpatient register. BMC Public Health
2011; 11: 450.
The Swedish Board of Health and Welfare. [Quality of coding
in the patient registry – A new tool to measure quality.]
2013 (in Swedish).
The Swedish Board of Health and Welfare. [Cancer Incidence
in Sweden.] 2005.
Barlow L, Westergren K, Holmberg L, Talback M. The completeness of the Swedish Cancer Register: a sample survey
for year 1998. Acta Oncol 2009; 48: 27–33.
Brooke HL, Talback M, Hornblad J, Johansson LA, Ludvigsson
JF, Druid H, et al. The Swedish cause of death register. Eur
J Epidemiol 2017; 32: 765–773.

www.medicaljournals.se/acta

35. Mabrouk D, Gurcan HM, Keskin DB, Christen WG, Ahmed AR.
Association between cancer and immunosuppressive therapy
– analysis of selected studies in pemphigus and pemphigoid.
Ann Pharmacother 2010; 44: 1770–1776.
36. Narayanan DL, Saladi RN, Fox JL. Ultraviolet radiation and
skin cancer. Int J Dermatol 2010; 49: 978–986.
37. de Gruijl FR, van Kranen HJ, Mullenders LH. UV-induced DNA
damage, repair, mutations and oncogenic pathways in skin
cancer. J Photochem Photobiol B 2001; 63: 19–27.
38. Perl S, Rappersberger K, Fodinger D, Anegg B, Honigsmann
H, Ortel B. Bullous pemphigoid induced by PUVA therapy.
Dermatology 1996; 193: 245–247.
39. Sacher C, Konig C, Scharffetter-Kochanek K, Krieg T, Hunzelmann N. Bullous pemphigoid in a patient treated with
UVA-1 phototherapy for disseminated morphea. Dermatology
2001; 202: 54–57.
40. Balestri R, Magnano M, La Placa M, Patrizi A, Angileri L,
Tengattini V, et al. Malignancies in bullous pemphigoid: a
controversial association. J Dermatol 2016; 43: 125–133.41.
41. Vanaja DK, Cheville JC, Iturria SJ, Young CY. Transcriptional
silencing of zinc finger protein 185 identified by expression
profiling is associated with prostate cancer progression.
Cancer Res 2003; 63: 3877–3882.
42. Bergstraesser LM, Srinivasan G, Jones JC, Stahl S, Weitzman
SA. Expression of hemidesmosomes and component proteins
is lost by invasive breast cancer cells. Am J Pathol 1995;
147: 1823–1839.
43. Iranzo P, Lopez I, Robles MT, Mascaro JM, Jr, Campo E,
Herrero C. Bullous pemphigoid associated with mantle cell
lymphoma. Arch Dermatol 2004; 140: 1496–1499.
44. Egan CA, Florell SR, Zone JJ. Localized bullous pemphigoid
in a patient with B-cell lymphoma. South Med J 1999; 92:
1220–1222.
45. Bystryn JC, Hodak E, Gao SQ, Chuba JV, Amorosi EL. A
paraneoplastic mixed bullous skin disease associated with
anti-skin antibodies and a B-cell lymphoma. Arch Dermatol
1993; 129: 870–875.
46. Venning VA, Wojnarowska F. The association of bullous pemphigoid and malignant disease: a case control study. Br J
Dermatol 1990; 123: 439–445.
47. Dahl MV, Ristow S. Bullous pemphigoid and ovarian cystadenocarcinoma. Immunologic studies. Arch Dermatol 1978;
114: 903–905.
48. Patel M, Sinha AA, Gilbert E. Bullous pemphigoid associated
with renal cell carcinoma and invasive squamous cell carcinoma. J Drugs Dermatol 2012; 11: 234–238.
49. Schulze F, Neumann K, Recke A, Zillikens D, Linder R, Schmidt
E. Malignancies in pemphigus and pemphigoid diseases. J
Invest Dermatol 2015; 135: 1445–1447.
50. Ong E, Goldacre R, Hoang U, Sinclair R, Goldacre M. Associations between bullous pemphigoid and primary malignant cancers: an English national record linkage study,
1999–2011. Arch Dermatol Res 2014; 306: 75–80.
51. Atzmony L, Mimouni I, Reiter O, Leshem YA, Taha O, Gdalevich M, et al. Association of bullous pemphigoid with malignancy: a systematic review and meta-analysis. J Am Acad
Dermatol 2017; 77: 691–699.

