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Standardized indirect  
immunofluorescence-based detection 
of dermal-binding autoantibodies in 
pemphigoid diseases: a prospective 
international multicentre study

https://doi.org/10.1093/bjd/ljaf385

Dear Editor, Pemphigoid diseases are a group of autoim-
mune subepidermal blistering disorders characterized by 
autoantibodies targeting structural proteins that anchor epi-
dermis to dermis.1 The diseases show distinct clinical and 
immunopathological features, as well as prognosis, and thus 
require an accurate diagnosis to guide therapy.2 This par-
ticularly applies to patients with anti-laminin 332 mucous 
membrane pemphigoid (MMP), 25% of whom may expe-
rience associated malignancies. Additionally, patients with 
epidermolysis bullosa acquisita (EBA) usually require more 
intense therapy than those with bullous pemphigoid (BP) or 
anti-p200 pemphigoid.1,3,4

Indirect immunofluorescence (IIF) on human salt-split skin 
(SSS) is a standard screening method for pemphigoid dis-
eases. Here, autoantibodies bind to the epidermal or dermal 
side of the artificial split.2 Autoantibodies against BP180 and 
BP230 in patients with BP, pemphigoid gestationis, linear 
IgA disease and MMP label the epidermal side of the split. 
Dermal binding is seen in EBA with autoantibodies against 
type VII collagen, anti-laminin 332 MMP with autoantibod-
ies against laminin 332, and anti-p200 pemphigoid with IgG 
against the laminin β4 and possibly the laminin γ1 subu-
nits.2 IIF does not allow for the precise identification of the 

respective target antigen, requiring additional tests such as 
enzyme-linked immunosorbent assays (ELISA) or immunob-
lotting.2 This study aimed to improve the diagnosis of der-
mal-binding pemphigoid diseases using a Biochip™-based 
IIF assay. The assay comprised previously developed bio-
chips containing HEK293 cells expressing recombinant NC1 
domain of type VII collagen, the laminin 332 heterotrimer 
and the full-length laminin β4 subunit, the recently identified 
diagnostically relevant autoantigen of anti-p200 pemphigoid 
(Figure 1).3,5,6

Participants were recruited from a prospective inter-
national multicentre study involving consecutive patients 
with autoimmune blistering diseases across 19 centres in 
14 countries. The study included 41 patients [12 women, 
28 men and 1 of unknown sex; mean (SD) age 65.7 (16.6) 
years (median 68.5)] with linear IgG binding at the (muco)
cutaneous basement membrane zone by direct immuno-
fluorescence (DIF) and dermal IgG binding on human SSS. 
Control patients included participants in a prospective inter-
national multicentre study with (i) the same DIF pattern and 
epidermal IIF binding on SSS [n = 51 (32 women, 19 men); 
mean (SD) age 72.2 (19.1) years (median 75.5)]; (ii) pemphi-
gus vulgaris (PV; n = 50) with compatible DIF and serum IgG 
against desmoglein 3; and (iii) healthy blood donors (n = 50). 
Sera were stored at –80 °C until used. Sera were diluted 1 : 
10 and tested according to the manufacturer’s instructions 
(Euroimmun, Lübeck, Germany).

All 41 dermal binders showed reactivity with at least one 
of the target antigens presented on the Biochip mosaic. 
More specifically, 27 sera (66%) reacted with the laminin β4 
subunit, 2 (5%) with laminin 332 and 15 (37%) with the NC1 
domain of type VII collagen (Figure 1). Post hoc, routine ref-
erence assays (ELISA and immunoblots) were performed. 
Twenty-four of 27 laminin β4-positive samples recognized 
p200 by immunoblot on dermal extract, 19 reacted with 
recombinant laminin γ1 and 3 were negative in both assays.7 
Three other sera showed dual reactivity with laminin β4 
and type VII collagen, which may be explained by epitope 
spreading.8 In sera from patients with PV or healthy blood 
donors, no reactivity was observed with any of the three 
substrates. Three sera with epidermal binding recognized 
laminin β4-expressing cells (Figure 1). Faint dermal binding 
in addition to epidermal reactivity was shown by retesting 
these sera by IIF on SSS, as well as reactivity with recombi-
nant laminin β4, recombinant laminin γ1 and the p200 anti-
gen in human dermal extract by immunoblotting (data not 
shown). These data show that the ‘dermal binder’ Biochip 
mosaic is a highly sensitive tool for detecting serum IgG 
autoantibodies in patients who show dermal binding of IgG 
by IIF on SSS.

A limitation of this proof-of-concept study is the small 
sample size, which may not reflect true disease incidences. 
Reference testing was performed post hoc using routine 
methods. A prospective multicentre study is currently being 
performed to describe the characteristics of the Biochip 
mosaic test independently in larger cohorts in comparison 
with respective conventional in-house assays.

The ‘dermal binder’ Biochip mosaic seems to be a valua-
ble and useful test for the parallel detection of autoantibod-
ies against laminin β4, type VII collagen and laminin 332. The 
high laminin β4 reactivity highlights anti-p200 pemphigoid as 
an underdiagnosed pemphigoid disorder and justifies the 
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importance of including this antigen in routine testing. This 
composite diagnostic approach may considerably improve 
the diagnostic workflow for pemphigoid diseases.
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of patients  
with PsO achieved  
PASI 75 at Week 4 

(vs 1.2% placebo [n=1/86], p<0.0001)*,**2

75.9% 
(n=265/349)

of patients 
with PsO achieved 

PASI 100 at 5 years3

76.9% 
(N=52)† 

of biologic-naïve  
and TNFi-IR PsA patients 

achieved ACR 50 at  
Week 104/100, respectively‡1,4–6

of patients  
with PsO achieved  

PASI 100 at Week 16
(vs 1.2% placebo [n=1/86], p<0.0001)*,**2

68.2%
(n=238/349)

and

50.6% 
(n=135/267) 

51.5% 
(n=222/431)
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This promotional material has been created and funded by UCB Pharma Ltd and 
is intended for healthcare professionals in the UK.

BIMZELX is indicated for the treatment of: moderate to severe plaque PsO in adults 
who are candidates for systemic therapy; active PsA, alone or in combination 
with methotrexate, in adults who have had an inadequate response, or who have 
been intolerant, to one or more DMARDs; active nr-axSpA with objective signs of 
inflammation as indicated by elevated CRP and/or MRI, in adults who have responded 
inadequately, or are intolerant, to NSAIDs; active AS in adults who have responded 
inadequately or are intolerant to conventional therapy; and active moderate to severe 
HS (acne inversa) in adults with an inadequate response to conventional systemic HS 
therapy.4

Prescribing information for United Kingdom click here.  
Please refer to the SmPC for further information. 

These data are from different clinical trials and cannot be directly compared.

Co-primary endpoints PASI 90 and IGA 0/1 at Week 16 were met.**Secondary endpoints. †N= mNRI, missing data 
were imputed with mNRI (patients with missing data following treatment discontinuation due to lack of efficacy 
or a TRAE were counted as non-responders; multiple imputation methodology was used for other missing data). 
‡43.9% (n=189/431), and 43.4% (n=116/267) of biologic-naïve and TNFi-IR PsA patients achieved the primary 
endpoint of ACR 50 at Week 16 in BE OPTIMAL and BE COMPLETE, respectively (vs 10.0% [n=28/281] and 6.8% 
[n=9/133] placebo, p<0.0001); 54.5% (n=235/431) and 51.7% (n=138/267) maintained it at Week 52 (NRI).4–6 ​

ACR 50, ≥50% response in the American College of Rheumatology criteria; AS, ankylosing spondylitis; CRP, 
C-reactive protein; DMARD, disease-modifying antirheumatic drug; HS, hidradenitis suppurativa; IGA, Investigator’s 
Global Assessment; (m)NRI, (modified) non-responder imputation; MRI, magnetic resonance imaging; nr-
axSpA, non-radiographic axial spondyloarthritis; NSAID, non-steroidal anti-inflammatory drug; PASI 75/90/100, 
≥75/90/100% improvement from baseline in Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PsD, psoriatic 
disease; PsO, psoriasis; TNFi-IR, tumour necrosis factor-α inhibitor – inadequate responder; TRAE, treatment-
related adverse event.
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2023;82(11):1404–1414. 6. Coates LC, et al. RMD Open. 2024;10(1):e003855. 7. Strober B, et al. AAD 2024;oral 
presentation.​This medicine is subject to additional monitoring. This will allow quick 

identification of new safety information. Adverse events should be reported. 
Reporting forms and information can be found at www.yellowcard.mhra.gov.uk for 

the UK. Adverse events should also be reported to UCB Pharma Ltd at  
UCBCares.UK@UCB.com or 0800 2793177 for UK.

NO COMPROMISE,  
JUST CLEARANCE

BIMZELX was well tolerated, the most frequently reported adverse reactions were: upper respiratory tract infections 
and oral candidiasis. Other common reported adverse reactions include tinea infections, ear infections, herpes simplex 
infections, oropharyngeal candidiasis, gastroenteritis, folliculitis, headache, rash, dermatitis, eczema, acne, injection site 

reactions, fatigue, and vulvovaginal mycotic infection (including vulvovaginal candidiasis).4

Bimzelx®     (bimekizumab) offers 
the opportunity for complete, fast,

and lasting skin clearance and 
proven PsA efficacy 1–7
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