
 

 

 

Dermatology Reports 

 

Venous thromboembolism in bullous pemphigoid: current evidence from 

an updated systematic review 
 

Atheer G. Almutairi,1 Abeer G. Almutairi,2 Rahaf R. Almutairi,3 Asem Shadid,4 Alhanouf A. 

Bin Dakhil,5 Lamia Alakrash4 

 

1College of Medicine, Qassim University, Unaizah; 2Sulaiman Al Rajhi University, Qassim; 3College of 

Medicine, Imam Mohammed Ibn Saud Islamic University, Riyadh; 4Dermatology Department, King Fahad 

Medical City, Riyadh; 5King Fahd University Hospital, Khobar, Saudi Arabia 

 

doi:10.4081/dr.2025.10257 

 

 

 

SUPPLEMENTARY MATERIAL 
 



Table 1. General characteristics of the reviewed studies. 
 

Author-

Year 

Country  Design  Cases  Controls  Sample size of 

cases and 

controls 

Mean age of 

cases / controls  

M/F % of in 

cases and 

controls 

Diagnosis 

of BP 

Definition 

of VTE 

Diagnosis 

of VTE 

Confounder 

adjusted for 

Follow-

up 

duration 

Chen et 

al., 

20231,2 

Taiwan  Nation-

wide 

cohort 

study 

Adults with PV or 

BP from Taiwan’s 

NHIRD between 

2001 and 2017 

Unexposed 

cohort from 

the same 

database 

Cases: 12162 

Controls: 12162 

Cases: 74.4 

Controls: 75.5 

Cases: 

52.57/47.43 

Controls: 

52.11/47.89 

Diagnostic 

code from 

the 

database 

DVT and 

PE 

Diagnostic 

code from 

the 

database 

Age and sex-

matched 

Till 2018 

Schneew

eiss et 

al., 

202313 

USA Nation-

wide 

cohort 

study 

BP patient 

identified from 

nationwide US 

health care 

between 2004 and 

2020 

Healthy 

patients 

without BP 

from the same 

database 

Cases: 2654 

Controls: 26814 

Cases: 73 

Controls: 55 

Cases: 

44.3/55.7 

Controls: 

43.4/56.6 

Diagnostic 

code from 

the 

database 

DVT and 

PE 

Diagnostic 

code from 

the 

database 

Propensity-

score 

matching 

2 years 

Chen et 

al., 

202214 

Taiwan  Nation-

wide 

population

-based 

cohort 

study 

Adults diagnosed 

with BP from the 

NHIRD-MOHW 

in Taiwan 

between 2007 and 

2018 

Adults without 

BP from the 

same data base 

Cases: 12692 of 

BP 

Cases: 80.3 

Controls: 80.2 

Cases: 

54.1/45.9 

Controls: 

54.1/45.9 

Diagnostic 

code from 

the 

database 

DVT and 

PE 

Diagnostic 

code from 

the 

database 

Age, gender, 

and 

comorbidities 

2 years 

Shaheen 

et al., 

202115 

USA Hospital-

based case 

control 

study 

Cases from NIS 

database between 

2002 and 2012 

Subjects with 

inflammatory 

skin diseases 

such as atopic 

459 BP cases 

1,003,322 

subjects without 

BP 

Above 18 years With BP: 

3.6/3.3 

Without BP: 

1.6/1.2 

Diagnostic 

code from 

the 

database 

DVT and 

PE 

Diagnostic 

code from 

the 

database 

age, gender, 

insurance, 

income, 

ethnicity, 

NR 



dermatitis, 

psoriasis, 

pemphigus, 

pemphigoid 

and/or 

hidradenitis 

supurativa  

hospitalization 

matched 

Cugno et 

al., 

201618 

Italy  Cohort Consecutive BP 

patients from 11 

centers between 

2006 and 2011 

Age and 

gender-

matched VTE 

rates in the 

general 

population  

Cases: 432 

Controls: NR 

76/NR Cases: 

40.7/59.3 

Controls: 

NR 

Clinical, 

histopathol

ogical, and 

immunopat

hological 

criteria 

PE and / or 

DVT  

Medical 

interview, 

medical 

record 

review and 

appropriate 

diagnostic 

work‑up 

Age, sex, and 

comorbidities 

4.2 years 

Marzano 

et al., 

201319 

Italy  Case 

control  

Consecutive 

patients with 

previously 

untreated active 

BP from tertiary 

care hospital from 

2010 to 2011 

age- and sex-

matched 

apparently 

healthy 

subjects  

Cases: 20 

Controls: 20 

76/75 Cases: 50/50 

Controls: 

50/50 

Clinical 

and 

immunopat

hological 

Criteria 

Greater 

levels of 

PAI-1 

activity 

and t-PA 

antigen 

Plasma 

levels of 

PAI-1 

antigen 

Age- and sex-

matched 

NR 

Johannes

dottir et 

al., 

201220 

Denmark  Population

-based case 

control  

VTE diagnosed 

between 1980 and 

2010, identified 

from the DNPR 

Matched 

controls from 

DCRS 

Cases: 14721 

Controls: 

147210 

67/67 Cases: 

47.1/52.9 

Controls: 

47.1/52.9 

Diagnostic 

code from 

the 

database 

PE and/or 

DVT  

Diagnostic 

code from 

the 

database 

Age, sex, and 

comorbidities 

NR 



Ramagop

alan et 

al., 

201121 

UK Population

-based 

cohort  

Patients with BP 

diagnosed 

between 1999 and 

2008 from the 

ORLS 1, ORLS 2, 

and NHES 

Matched 

controls from 

the same data 

set 

ORLS 1: 

313716   

ORLS2: 

187,609 

NHES: 

3,707,315 

NR ORLS1: 

53/47 

ORLS2: 

54/46 

NHES: 

59/41 

Diagnostic 

code from 

the 

database 

PE and / or 

DVT  

Diagnostic 

code from 

the 

database 

Age, sex, and 

resident area 

Until 

death, 

first 

record of 

VTE or 

for a 

period of 

10 years 

Langan 

et al., 

20097 

UK Population

-based 

cohort  

BP patients 

diagnosed 

between 1996 and 

2006, from the 

HIN database, 

including 328 

general practices  

Matched 

controls from 

the HIN 

database 

Cases: 868 

Controls: 3469 

80/79 (median) Cases: 38/62 

Controls: 

38/62 

Diagnostic 

code from 

the 

database 

PE Diagnostic 

code from 

the 

database 

Age, sex, and 

Charlson 

index 

NR 

BP, bullous pemphigoid; VTE, venous thromboembolism; NHIRD, National Health Insurance Research Database; NHIRD-MOHW, National 

Health Insurance Research Database, Ministry of Health and Welfare; DCRS, Danish Civil Registration System; ORLS, Oxford Record Linkage 

Study; NIS, Nationwide Inpatient Sample; CHS, Clalit Healthcare Services; NHES, National Hospital Episode Statistics; DVT, Deep vein 

thrombosis; PAI-1, plasminogen activator inhibitor type 1; t-PA, tissue plasminogen activator; DNPR, Danish National Patient Registry; HIN, 

health improvement network; NR, not reported. 

 



 
Table 2. Outcome measures of the reviewed studies. 

Author-Year Outcome measures 

Chen et al., 202312 In contrast to the control group, individuals with BP or PV had a greater threat of 

developing VTE (HR of 1.87; p<0.001). The IR of VTE was 6.47 and 2.20 per 1000 

person-years in the BP and PV groups, respectively. The risk of developing VTE 

substantially heightened in individuals with BP (HR of 1.85; p<0.001) and PV (HR of 

1.99; p=0.04). 

Schneeweiss et al., 

202313 

The IR of VTE in individuals with evidence of treatment, was 8.5 cases per 1000 person-

years in individuals with CISD, relative to 1.8 cases in individuals without CISD. This 

indicates a 5-fold higher chance of VTE in individuals with CISD, as determined by an 

unadjusted hazard ratio of 4.85; 95% CI=3.60-6.55). Following a 1:1 propensity score 

matching procedure, 60 VTE risk and severity markers were accounted for BP and were 

significantly linked with a twofold elevated risk of VTE (adjusted HR=2.24) contrasted 

to individuals in the non-CISD category. 

Chen et al., 202214 The BP group (0.17%) had a substantially elevated IR of VTE (2.02 times) than the non-

BP group (0.08%) (p=0.015) in the first year following diagnosis. BP was a primary risk 

factor for VTE (HR=2.02) which showed a decline in the strength of association during 

the follow-up period to 2 years (HR=1.73; p<0.05). Other risk factors include cancer, 

chronic hepatic diseases, and females. 

Shaheen et al., 

202115 

The multivariable logistic regression models comprising of age, gender, income, 

insurance, ethnicity, and hospitalization for atopic dermatitis (adjusted OR=1.22), 

pemphigus (1.96), and pemphigoid (1.64) were associated with VTE.  

Cugno et al., 

201618 

The IR of VTE per 1000 patient-years was 17.2 overall, 56.7 during the acute stage (22 

VTE), and 6.3 during remission (9 VTE). The standardized IRR was 4.06, which was 

greater during the acute stage than during remission (1.48). The adjusted HR of VTE 

was 2.74 for ABSIS >48 against ABSIS <28, and 2.56 among those with more than two 

concurrent risk variables. 

Marzano et al., 

201319 

The BP patients with active conditions (25.06±8.88 ng/mL and 15.65±5.75 ng/mL) had 

markedly greater PAI-1 antigen and active PAI-1 than the controls (10.04±7.80 ng/mL 

and 7.25±5.49 ng/mL) (p=0.0001). The plasma d-dimer and F1+2 levels were 

significantly greater in the individuals with active BP (2350±3676 ng/mL and 551±484 

ng/mL) as compared to the controls (188±107 ng/mL and 106±42 ng/mL). The plasma t-



PA levels were also considerably more in the patient group (34.70±33.22 ng/mL) 

compared to controls (6.60±6.78 ng/mL) (p=0.0001). 

Johannesdottir et 

al., 201220 

There was no correlation seen between VTE and autoimmune skin disease (IRR=1). 

Connective tissue disease showed an elevated risk of VTE over 90 days (IRR=2.3) and 

91-365 days (IRR=2) following diagnosis, though not beyond the time frame (IRR=1.1). 

The two connective tissue ailments with the highest risk were systemic lupus 

erythematosus (IRR=2.8) and juvenile rheumatoid arthritis (IRR=3). 

Ramagopalan et al., 

201121 

Increased risk of VTE was found in selective autoimmune diseases. Rate ratios were 

higher for systemic lupus erythematosus the rate ratios were 3.61 in the ORLS1 

population, 4.60 in ORLS2, and 3.71 in the England dataset. 

Langan et al., 

20097 

The adjusted rate ratio of pneumonia and PE was 2.94 and 3.12 respectively as 

contrasted with controls. A statistically insignificant surge was observed for myocardial 

infarction and sepsis with an adjusted rate ratio of 1.24, and 2.02 respectively. 

BP, bullous pemphigoid; VTE, venous thromboembolism; PE, pulmonary embolism; CISD, 

chronic inflammatory skin diseases; HR, Hazard ratio; IR, incidence rate; ABSIS, 

autoimmune bullous skin disorder intensity score; PAI-1, plasminogen activator inhibitor 

type 1; IRR, incidence rate ratio; ORLS, Oxford Record Linkage Study. 
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