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Background: Serologic diagnosis of autoimmune blistering disease (AIBD) usually follows a sophisticated
multistep algorithm.

Objective: We sought validation of a multivariant enzyme-linked immunosorbent assay (ELISA) in the
routine diagnosis of AIBD.

Methods: The multivariant ELISA comprising 6 recombinant immunodominant forms of major AIBD target
antigens, ie, desmoglein 1, desmoglein 3, envoplakin, BP180, BP230, and type VII collagen was applied in:
(1) a cohort of well-characterized AIBD (n = 173) and control sera (n = 130), (2) a prospective multicenter
study with 204 sera from patients with newly diagnosed AIBD with positive direct immunofluorescence
microscopy, and (3) a prospective monocenter study with 292 consecutive sera from patients with clinical
suspicion of AIBD in comparison with the conventional multistep diagnostic algorithm.

Results: Concordant results in the multivariant ELISA compared with direct immunofluorescence
microscopy were seen in 94% of patients with pemphigus and 71% of patients with pemphigoid (Cohen
k value, 0.95 and 0.66) and with the conventional multistep diagnostic approach in 91% of patients with
pemphigus and 88% of patients with bullous pemphigoid and 93% of autoantibody-negative sera (Cohen k,
0.95, 0.84, and 0.78).
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Limitations: IgA autoantibodies and less common target antigens were not analyzed.

Conclusions: The multivariant ELISA is a practical, highly standardized, and widely available novel
diagnostic tool for the routine diagnosis of AIBD. ( J Am Acad Dermatol http://dx.doi.org/10.1016/
j.jaad.2016.11.002.)
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Autoimmune blistering
diseases (AIBDs) are clini-
cally characterized by blisters
and erosions on the skin
and surface-close mucosal
epithelia. Most patients
cannot be differentiated
based on the clinical picture
alone and a large variety of
clinical variations has been
described.1,2 Diagnosis of
AIBDs relies on the clinical
picture and the detection
of skin-/mucous membrane-
bound and circulating auto-
antibodies. Although the
visualization of skin-/
mucous membrane-bound
autoantibodies by direct
immunofluorescence (IF)
microscopy is still the diagnostic gold standard,1,2

serologic diagnosis using standardized widely avail-
able enzyme-linked immunosorbent assay (ELISA)
based on the recombinant target antigens is increas-
ingly applied.3-12

Conventional serologic diagnosis of AIBDs is
usually performed as multistep procedure and in-
cludes an initial screening step by indirect IF micro-
scopy on frozen tissue sections, eg, monkey
esophagus (for pemphigus and dermatitis herpeti-
formis) and human salt-split skin (for pemphigoid
diseases).1-4 The test systems used for the subse-
quent target antigen identification differ between
laboratories. The above-mentioned ELISA systems
are most widely used.

Here, to facilitate and further standardize the
serologic diagnosis of AIBDs, a multivariant ELISA
was developed using the recombinant immunodo-
minant forms of 6 major target antigens of pemphigus
(desmoglein 1, desmoglein 3, envoplakin) and pem-
phigoid diseases (BP180, BP230, type VII collagen).

METHODS
Human sera

The multivariant ELISA was evaluated using sera
from 3 different cohorts. The studies were approved
by the ethics committee of the University of L€ubeck

(12-178, 11-078) and the cor-
responding local ethics com-
mittees of the study centers.
All sera were stored at �208C
until used.

Validation cohort
In this cohort, sera

(n = 173) from patients with
bullous pemphigoid (n = 20),
pemphigus foliaceus (n = 20),
pemphigus vulgaris (n = 20),
linear IgA disease (n = 15),
paraneoplastic pemphigus
(n = 28), and epidermolysis
bullosa acquisita (n = 70)
were included. All patients
had clinical disease compat-
iblewith the respective AIBD,
were positive by direct IF mi-

croscopy of a perilesional biopsy specimen, and had
circulating autoantibodies as detected by indirect IF
microscopy on monkey esophagus, salt-split human
skin, and/or rat/monkey bladder, respectively, as
described previously.5,13,14 Moreover, sera from pa-
tientswithnoninflammatory skindiseases (n = 30) and
healthy blood donors (n = 100) were included.

Multicenter cohort
Sera frompatientswithnewlydiagnosedAIBDand

positive direct IF microscopy (n = 204) were
randomly selected from a cohort prospectively
assembled in amulticenter approach. Serawere taken
at the timeof diagnosis before treatmentwas initiated.

Monocenter cohort
Consecutive sera were prospectively collected

from patients with clinical suspicion of AIBD
(n = 292). Sera were sent to the autoimmune routine
laboratory of the Department of Dermatology,
University of L€ubeck, for evaluation.

Multivariant ELISA
The novel multivariant ELISA comprises 6

different antigens, BP180, BP230, type VII collagen,
desmoglein 1, desmoglein 3, and envoplakin. Except
the type VII collagen ELISA, all individual ELISA

CAPSULE SUMMARY

d Serologic diagnosis of autoimmune
blistering diseases usually follows a
sophisticated multistep algorithm.

d A novel multivariant enzyme-linked
immunosorbent assay shows concordant
results to the conventional multistep
algorithm in the routine diagnosis of
autoimmune blistering diseases.

d The multivariant enzyme-linked
immunosorbent assay is a practical,
highly standardized, and widely available
novel diagnostic tool for the routine
diagnosis of autoimmune blistering
diseases.
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