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AUTOIMMUNE BLISTERING SKIN DISEASES IN FINLAND
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Pemphigoid DH Pemphigus

The Finnish Care Register for Health Care 
database between 1996-2022: 
8717 patients with AIBD

• 5754 pemphigoid cases
• 2478 dermatitis herpetiformis 

cases
• 485 pemphigus cases

Veikkolainen et al., unpublished
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PEMPHIGOID DISEASES IN FINLAND
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The Finnish Care Register for Health Care 
database between 1996-2022: 
5754 pemphigoid cases

• 5254 BP cases
• 251 MMP cases
• 135 Linear IgA dermatosis/chronic 

bullous disease of childhood
• 76 gestational pemphigoid cases
• 40 epidermolysis bullosa acquisita 

cases
• p200 pemphigoid??

BP MMP CBDC + LAD PG EBA

MMP

N
u
m

b
e
r 

o
f 

n
e
w

 

c
a
se

s/
y
e
a
r

BP MMP

Veikkolainen et al., unpublished
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PEMPHIGUS DISEASES IN FINLAND
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The Finnish Care Register for Health Care 
database between 1996-2022: 
485 pemphigus cases
• 190 p. foliaceus cases
• 88 p. erythematosus cases
• 193 p. vulgaris cases
• 14 p. vegetans cases

P fol + P ery P vul + P veg

Veikkolainen et al., unpublished
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DERMATITIS HERPETIFORMIS IN FINLAND
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The Finnish Care Register for Health Care 
database between 1996-2022: 
2478 DH cases
• Number of new cases has decreased

L13.0 Dermatitis herpetiformis

Veikkolainen et al., unpublished



University of Oulu

BULLOUS PEMPHIGOID (BP)

• BP onset is usually seen in patients who 
are in their late 70s

• Incidence↑↑ (4-66/1 milj./year)
• First symptom is often pruritus 
• Localized or generalized excoritated, 

eczematous, papular and/or fixed 
urticarial lesions,  generalized 
edematous erythema and/or blisters

• Up to 20 % patients have no blisters
• Mucosal symptoms in 10-20 % of 

patients
• Golden standard of diagnostics: DIF, also 

BP180-NC16A ELISA widely used
Tasanen et al, Front Immunol, 2019

Anti-IgG

15.1.2026
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WHAT TRIGGERS THE BREAKAGE OF 
IMMUNOLOGICAL TOLERANCE 

AGAINST BP180?

BP AUTOANTIBODIES 
TARGET BP180 (COLLAGEN 

XVII) AND BP230

Akbarialiabad et al, Nature Review Diseases Primers, 2025

15.1.2026
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• Any neurological disease (RR 4.93, 95 % CI 3.62-

6.70)

• Multiple sclerosis (MS) (RR 12.40, 95 % CI 6.64-

23.17)

• Dementia (RR 4.46, 95 % CI 3.23-6.16)

• Parkinson’s disease (RR 3.42, 95 % 3.01-3.87)

• Epilepsy (RR 2.98, 95 % 1.42-6.28)

• Stroke (RR 2.68, 95 % 2.07-4.46)

ASSOCIATION BETWEEN BP AND NEUROLOGICAL 
AND PSYCHIATRIC DISEASES

BP cases Years Disorders with a statistically 
significant association with BP

Database/

population
First author, year, 

country

13342 2002-2012

Multiple sclerosis, dementia, 
paralysis, neuropathy, 

Parkinson’s disease, epilepsy, 
psychoses, depression

National Inpatient 
Sample Ren, 2017, the USA

4524 1987-2013

Multiple sclerosis, dementia, 
Parkinson’s disease, epilepsy, 

stroke, schizophrenia, 
schizotypal and delusional 

disorders, personality 
disorder

National Finnish Care 
Register for Health Care 

Försti, 2016, Finland

 

3485 1997-2008
Stroke, dementia, Parkinson’s 

disease, epilepsy, 
schizophrenia, psoriasis

National Health 
Insurance Research 

Database

Chen, 2011, Taiwan

3281 1977-2015
Multiple sclerosis, Parkinson’s 
disease, Alzheimer’s disease, 

stroke 

Danish National Patient 
Registry

Kibsgaard 2017, 
Denmark

 

868 1996-2006
Stroke, dementia, Parkinson’s 

disease, multiple sclerosis, 
epilepsy

National, General 
Practice Database

Langan, 2011, the UK

BP180 and the neural isoform of BP230 are expressed in the 
brain
HYPOTHESIS: Neuroinflammation could lead to a cross-
reactive immunoresponse between neural and cutaneous 
antigens 



Neurological 

disease

n 

(patients/controls)

Average age of 

patients/controls 

(years)

BP180 NC16A ELISA

Number of positive 

cases 

(patients/controls)

BP230 ELISA

Number of positive 
cases 
(patients/controls)

Western blot analysis Indirect immunofluorescence

(IIF) analysis

First author, year

Dementia 69/69 84/84 4/0, p=0.04 nd All four BP180 ELISA 

positive samples and one 

additional dementia 

samples recognized BP180 

and BP230 in human 

placenta extract.

All dementia and control 

samples were tested using IIF. 

Four BP180 ELISA positive 

samples and one additional 

dementia samples were 

positive. 

Foureur et al, 2006

Dementia 26/23 na 1/0 1/1 Five patient samples 

recognized intracellular 

recombinant BP180 and 

one recombinant 

extracellular BP180. BP230 

was not tested.  

IIF analysis of a subgroup of 

Western blot positive samples 

(n=4) were negative.

Messingham et al, 

2016

Alzheimer’s

disease

115/40 72.0/66.8 20/1, p=0.019 14/3, ns All BP180 ELISA positive 

patient samples (n=20) 

recognized the full-length 

recombinant BP180. BP230 

was not tested. 

IIF analysis of 18 BP180 ELISA 

and Western blot positive 

samples were negative.

Kokkonen et al, 

2017

Alzheimer’s

disease

48/50 72.5/72.8 23/4, p<0.0001 16 /11, ns 9 out of 23 AD samples 

recognized the cutaneous 

and 11 out of 23 the brain-

derived full-length BP80

IIF analysis of 31 AD and 14 

control samples were negative

Wang et al, 2021

BP ANTIBODIES ARE FOUND IN PATIENTS WITH DEMENTIA

Modified from Försti et al, Exp Dermatol, 2017
15.1.2026



BP ANTIBODIES ARE NOT FOUND IN PATIENTS WITH PARKINSON’S DISEASE 
AND MULTIPLE SCLEROSIS 

Neurological 

disease

n (patients/

controls)

Average age 

of patients/

controls 

(years)

BP180 NC16A ELISA

Number of positive 
cases (patients/

controls)

BP230 ELISA

Number of positive 
cases (patients/

controls)

Western blot analysis Indirect 

immunofluorescence (IIF) 

analysis 

First author, 

year

Parkinson’s disease 24/23 na 1/0 1/1 Two patient samples 

recognized intracellular 

recombinant BP180 and 

seven extracellular 

recombinant BP180. 

BP230 was not tested. 

IIF analysis of a subgroup of 

Western blot positive 

samples (n=4) were 

negative.

Messingham et 

al, 2016

Parkinson’s disease 75/75

50/65 

63.1/63.1

63.5/>70

0/2

2/1

1/2

1/6

All the patient and control 

samples were negative in 

immunoblotting against 

cell-derived BP180 and 

laminin 332.

All dementia (n=125) and 

control samples (n=140) 

were tested using indirect 

immunofluorescence 

analysis. Two control 

samples were positive.

Recke et al, 2016

Multiple sclerosis 50/65 33.0/>70 0/1 0/6 All the patient and control 

samples were negative in 

immunoblotting against 

cell-derived BP180 and 

laminin 332.

All multiple sclerosis (n=50) 

and control samples (n=140) 

were tested using indirect 

immunofluorescence 

analysis. Two control 

samples were positive.

Recke et al, 2016

Multiple sclerosis 140/140 49.4/49.6 11/2, ns 6/nd 30/56 MS sera recognized 

the recombinant full-

length BP180. 

nd Tuusa et al, 2019

Modified from Försti et al, Exp Dermatol, 2017

15.1.2026
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• Epitope mapping showed that IgG autoantibodies of MS (n=35) and AD (n=32) patients 
target regions located in the intracellular and mid-extracellular parts of BP180, but not the 
well-known BP epitopes located in the NC16A domain and the distal part of extracellular 
domain 

ANTIBODIES AGAINST BP180 IN PATIENTS WITH 
NEUROLOGICAL DISEASES

15.1.2026

• Autoantibodies against the NC16A domain and 
other parts of BP180 are found in some neurological 
patients, but these autoantibodies do not bind skin 
basement membrane  

• What  is required for the ”pre-clinical” state to 
develoment to BP ?
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• Polypharmacy is common among BP 

patients

• Over 80 drugs have been reported to induce 

BP (aldosterone antagonists, loop-diuretics, 

spironolactone, penicillin and derivates) 
(Verheyden et al., 2020)

• Several case reports and registry studies 

have confirmed the association between BP 

and  dipeptidyl peptidase-4 (DDP-4) 

inhibitors (gliptins)

• Drugs used for neurological and psychiatric 

conditions also increase the risk for BP

• Case reports/series which have described 

the association between immune 

checkpoint inhibitors treatment and BP

MEDICATION AS A RISK FACTOR FOR BP

15.1.2026



GLIPTIN-ASSOCIATED BP (GABP)

15.1.2026

Do patients with gliptin-associated BP have specific clinical or 

immunological properties compared to “regular” BP?
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• 80-90 % of BP patients have IgG autoantibodies targeting the immunodominant NC16A  
domain of BP180

Current data suggest that the GABP patients have less NC16A IgG 
autoantibodies
• 30 % GABP patients were negative in the NC16A ELISA (n=108) Plaquent et al, JID, 2018

• Majority of GABP autoantibodies (WB) target the LABD97 autoantigen (n=18) Mai et al, Frontiers in 

Immunol, 2019 

• NC16A negative autoantibodies (ELISA) are more common in GABP (35.7 %) than in regular 
BP (24.8 %) (n=56) Dikmen et al, JEADV, 2022 

• NC16A negative autoantibodies (ELISA) are more common in GABP (38 %) than in regular 
BP  (9 %) (n=60) Salemme et al, JAAD, 2022 

• No difference in the NC16A ELISA seropositivity (n=17) Bukvic Mokos Croat Med J, 2020

• No difference in the NC16A seropositivity, but GABP patients had lower ELISA values (n=24)
Ständer et al, Am J Clin Derm, 2021

BP180-NC16A autoantibodies in GABP

15.1.2026
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Noninflammatory subtype
• GABP patients (n=10) have noninflammatory subtype with less erythema 

Izumi et al. JID 2016

• Noninflammatory subtype in 41 % of G-BP vs 9 % in regular BP (n=74)
Salemme et al, JAAD 2020

• Studies not showing noninflammatory subtype in GABP Plaquent et al, JID, 2018 

(n=108); Kridin & Bergman, JAMA Derm 2018 (n=36); Lindgren et al, ACTA DV, 2019 (n=10); Bukvic Mokos Croat Med J, 2020 (n=17); 
Ständer et al, Am J Clin Derm, 2021 (n=24)

Mucosal involvement
• Higher mucosal involvement in GABP (22% vs  regular BP 7%, n=36) Kridin et al, JAMA 

Derm, 2018 

• No difference in mucosal involvement (n=74) Salemme et al, JAAD 2020 

Disease severity
• Severity of GABP was similar to regular BP Plaquent et al, JID, 2018 (n=108); Kridin et al, JAMA Derm, 

2018 (n=36)

• Tendency to higher BPDAI score in GABP Patsatsi et al, Eur J Dermatol, 2018 (n=47)

• Higher erosion/blister BPDAI subscore (n=24) Ständer et al, Am J Clin Derm, 2021 

Tasanen et al, Front Immunol, 2019

Specific clinical features of GABP?

15.1.2026
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• Retrospective study of 901 BP patients using 
electronic health record data from the Oulu and 
Helsinki University Hospitals: 292 had T2DM and 
153 were receiving gliptins (linagliptin, 
sitagliptin, vildagliptin)

• Negative BP180 NC16A antibodies were more 
frequent in patients with GABP

• No differences in co-morbidities, the type of 
observed skin findings or the duration of itch 

• Patients with linaglitpin treatment (n=59) for 
had significantly higher 5-year mortality (HR 
2.1), and also the presence of T2DM not treated 
with gliptins was associated with elevated 5-
year mortality (HR 1.5)

15.1.2026
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-Serum samples of T2D patients with gliptin 
(n=136) or without gliptin (n=136). 125 were 
using sitagliptin, 8 vildagliptin, 2 linagliptin, 1 
saxagliptin 

9/136 8/136

44/136 38/136

15.1.2026
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• The expression of 32 cytokines and 2 proteases were analyzed by Luminex and ELISA assays in 
samples from lesional and non-lesional skin of patients with regular BP (rBP, n=18/4) and 
GABP (=DPP4i-BP, n=17/4) and healthy controls (n=7)

• Cytokines mediating B-cell survival and targeting such as BAFF, CCL4, IL-6 and CXCL12 (SDF-1) 
were expressed at higher level in the lesional regular BP skin than GABP

CXCL12

• GABP samples had increased 
levels of eosinophilic 
cytokines CCL1, CCL17, 
CCL26 and IL-5 

→Cutaneous cytokine 
expression differs between 
patients with regular BP and 
GABP

15.1.2026
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• Analysis of  cutaneous transcriptomes 
in gliptin-associated (GABP, n=9) and 
regular BP (rBP, n=10) and control 
samples (n=10) using RNA sequencing

• In principal component analysis 
transcriptomic profiles of lesional (L) 
skin BP samples differed from control 
and non-lesional (NL), but rBP and 
GABP lesional samples were quite 
similar

• Cutaneous transciptomics of rBP and 
GABP differ especially in non-lesional 
skin samples

15.1.2026
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• Plaquent et al, JID, 2018 (n=108): No effect to disease control and 
relapses whether gliptin was stopped or continued

• Benzaquen et al, JAAD, 2018 (n=28): The clinical outcome of was worse 
for patients in whom gliptins were not stopped (n=19)

• Kridin & Bergman, JAMA Derm, 2018 (n=36): Stopping of gliptins was 
followed by improved clinical outcome (remission, death)

The effect of replacement of gliptin treatment on 
the clinical outcome of GABP is unclear

• A retrospective study analyse the associations between the use of oral 
drugs for type 2 diabetes of BP (n=5079) and BCC patients (n= 19663):

➢ GLP-1 analogs, SGLT2 inhibitors or any other type 2 diabetes drugs are not 
associated with increased risk of BP

→ In patients with GABP gliptins can be safely replaced with 
other type 2 diabetes medication

15.1.2026
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• Previous epidemiological data has not 
confirmed or ruled out an association between 
cancers and BP

• Comparision of malignancies of 3708 BP 
patients using data from the Finnish Care 
Register for Health Care database between 
1996-2018 and 14 832 controls from the Finnish 
Population Registry

• The incidence of solid and hematological 
malignancies did not differ between BP and 
control population

• There was a significant association between BP 
and skin cancers

15.1.2026
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TREATMENT OF BP
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BIOLOGICS IN TREATMENT OF BP

Disease control
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• BP is associated with an increased risk of death, the worldwide 1-
year standardized mortality ratio (SMR) is 2.93 (Tedbirt et al, 2021)

• Within the first year after BP diagnosis 17-41% of patients die
• RISK FACTORS for fatal outcome: advanced age, extensive disease, 

type 2 DM, neurological diseases, malignancies, polypharmacy, 
low Karnolsky score, hypoalbuminaemia and the use high doses 
of systemic corticosteroids 

MORTALITY IN BULLOUS PEMPHIGOID

15.1.2026
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Mediation Number of users (%)

Systemic corticosteroids 613 (68 %)

Topical corticosteroids 253 (28.5 %)

Tetracyclines 112 (12.4 %)

Metotrexate 163 (18.1 %)

Azathioprine 177 (19.6 %)

Mycophenolate 13 (1.4 %)

IVIG 5 (0.6 %)

Dapsone 27 (3 %)

Rituximab 1 (0.1 %)

• Retrospective study of 901 BP patients using electronic health record data from the Oulu and Helsinki University 
Hospitals (2009-2019)

• The overall 1-year mortality rates were 8.8%, the 1-year SMR was 5.13
• Advanced age at diagnosis, concominant dementia, type 2 diabetes and a mean value of BP180-NC16A of >60 U mL 

predicted an increased risk of mortality
• BP patients treated with metotrexate have a significantly better prognosis than those treated with other medications

15.1.2026
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4.9.2024Tasanen IPPF

• MMP is a group of chronic and progressive sub-
epidermal autoimmune bullous diseases that mainly 
affects mucous membranes

• MMP is typically diagnosed after 50 years of age 
and seems to be more common in females (2:1)

• The clinical phenotype and severity of MMP vary 
from mild, single site erosions to disease affecting 
multiple different locations and causing serious 
complications

• Gradual onset of symptoms
• The main affected areas are the oral mucosa (80-85 

%) and conjunctiva (50 %)
• 20-25 % skin symptoms (milia, scars)

MUCOUS MEMBRANE PEMPHIGOID (MMP)

29
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4.9.2024

• IgG and IgA autoantibodies  target  multiple basement 
membrane component including BP180/collagen XVII (75 %), 
laminin 332 (2-31 %), BP230 (10-28 %), 64 integrin (?) and 
collagen VII (4 %)
– Reactivity to dermal antigens predícts more severe disease  

(Fairley et al, 2023)
– 10-30 % have only IgA autoantibodies

• DIAGNOSTICS:
– Direct IF of mucous membrane of target organ and skin (IgG, 

IgA, C3)
– Indirect IF microscopy (with salt split skin)
– ELISA, immunoblotting
– Challenges: low titre and lower percentage of autoantibodies 

→ Diagnostic delays usual

• Important to repeat biopsies and sera samples!

PATHOGENESIS  OF MMP
30
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• Larger epidemiological MMP studies are rare and data on co-morbidities 
are contradictory

• Finnish Care Register for Health Care: 268 patients who had received a 
diagnosis of MMP diagnosed between 1996-2018
• Two or more entries of ICD-10 codes L12.0 and H13.3*L12.9 and age 

>18 years
• Control group was 1072  age- and sex-matched, randomly selected 

individuals from the Digital and Population Data Services Agency

• The mean crude incidence rate was 2.8/million/year

• In previous studies the incidence of MMP has varied between 1.3 and 
2.0/million/year (Bernard, 1995; Zillikens, 1995; Bertram 2009; van Beek 2021) 
15.1.2026
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Demographic data of patients with mucous membrane pemphigoid.

All Female Male

Number of cases 268 (100) 171 (63.8) 97 (36.2)

Age at diagnosis, 

mean (±SD)

67.3 (14.2) 66.0 (14.6) 69.5 (13.3)

Specialty of 

diagnosis

Dermatology 163 (60.8)

Dentistry 66 (24.6)

Ophthalmology 31 (11.6)

Other 8 (3.0)

15.1.2026
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ASSOCIATIONS OF MMP WITH SOMATIC 
 COMORBIDITIES 
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ASSOCIATIONS OF MMP WITH 
MALIGNANT  COMORBIDITIES 

• MMP patients have more skin cancers, especially squamous 
cell carcinoma

• When skin cancers were excluded, no association between 
MMP and cancers 

• No association with solid tumors
Major limitation: 
• No access to electronic health records 
• Laminin-332 ELISA available in Finland since 2017
→Anti-laminin 332-reactivity??

• 24.5% of anti-laminin 332 MMP patients 
have a malignant tumor (lung, breast, 
prostate, uterus, bladder) (Du et al., 2022)

• Anti-laminin 332 MMP patients have a 
6.8-fold increased risk of cancer compared 
to the normal population (Van Beek et al, 
2021)
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• European MMP patients have 
significantly lower frequency for positive 
anti-laminin 332 autoantibodies than 
Asian patients (7.6 % vs. 29.4 %)
• Use of different methods to detect anti-

laminin 322 autoantibodies

• Positive correlation between anti-
laminin 332 autoantibodies and 
malignant tumours in European (the 
Dutch and German) MMP patients
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SUMMARY 

15.1.2026

The effect of immunosenescence and skin ageing for the 
breakage of immunotolerance in BP is unknown.

Neurological and psychiatric disorders increase the risk to 
develop BP. Patients with multiple sclerosis have the highest 
risk. 
A subpopulation of patients with dementia or Parkinson’s 
disease seems to have circulating autoantibodies against BP180 
or BP230

SIGNIFIGANCE?? 
Why these autoantibodies do  not bind cutaneous 
basement membrane? What is their role in the breakage 
of immunological tolerance against cutaneous 
autoantigens? Pre-disease state of BP?

DPP-4 inhibitors, especially vildagliptin, increase the risk of BP
The pathomechanism that causes the association between 
gliptins and BP is completely unknown

• BP, MMP and DH are the most common AIBDs in Finland
• Neurodegenerative diseases and gliptins increase significantly the risk for 

subsequent BP, mechanisms??
• GABP seems to have some particular clinical and immunological properties 
• Although the development of new therapeutics has been challenging, the 

treatment of BP is shifting towards the use of biologics
• Dubilumab, omalizumab, nemolizumab, JAK inhibitors, FcRN inhibitors (ergartigimod)

• More data is needed to evaluate if treatment with methotrexate indeed 
reduces the risk of death in BP

• MMP: slow disease course, low antibody levels, multiple antigens 
→diagnostic delays

• Patients with anti-laminin 332 MMP have an increased risk for malignancies
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Thank you for your attention!

Research group in Oulu:
• Anna-Kaisa Försti
• Laura Huilaja
• Nina Kokkonen
• Päivi Leisti
• Outi Lindgren
• Antti Nätynki
• Outi Varpuluoma
• Emilia Veikkolainen
• Jussi Tuusa
Collaborators:
• Oulu: Jari Jokelainen, Markku Timonen, 

Johannes Kettunen, Eeva Sliz
• Tampere, Finland: Teea Salmi, Kaisa Hervonen, 

Katri Kaukinen
• Helsinki, Finland: Anna Pankakoski, Jaana 

Panelius, Katariina Hannula-Jouppi
• Sapporo/Hakodate, Japan: Wataru Nishie, 

Kentaro Izumi
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