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Despite the expansion of available in vitro laboratory tests at a rate far exceeding that of dermatologic
pharmaceuticals, the existing literature is dominated by discussion of the latter. With the advent of
numerous new tests, it can be difficult for practicing dermatologists to stay up-to-date on the available
options, methodologies, and recommendations for when to order one test over another. Understanding the
inherent strengths and weaknesses of these options is necessary to inform appropriate ordering and proper
interpretation of the results. The first article in this continuing medical education series summarizes
information on methodology, test characteristics, and limitations of several in vitro laboratory tests used for
the work up of undifferentiated patients suspected of having dermatologic autoimmune diseases and it
provides a general guide to ordering these tests. ( J Am Acad Dermatol 2021;85:287-98.)
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Fig 1. A young woman with photodistributed dusky
erythema, dyspigmentation, and erosions over the sun-
exposed surfaces of the face, chest, and arms, with fevers
and cervical lymphadenopathy and new joint pain in her
hands.

Abbreviations used:

ANA: antinuclear antibody
ANCA: antineutrophil cytoplasmic antibody
DIF: direct immunofluorescence
dsDNA: double-stranded DNA
ELISA: enzyme-linked immunosorbent assay
IBD: inflammatory bowel disease
IIF: indirect immunofluorescence
MMP: mucous membrane pemphigoid
MPO: myeloperoxidase
MSA: myositis-specific antibodies
PR3: proteinase 3
SLE: systemic lupus erythematosus
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INTRODUCTION
In vitro diagnostics have increased at a rate far

greater than new dermatologic pharmaceuticals.
This article discusses updates on autoimmune di-
agnostics and their interpretation relevant to the
medical dermatologist, including laboratory testing
for antinuclear antibodies and antineutrophil cyto-
plasmic antibodies, as well as tests associated with
dermatomyositis, autoimmune blistering disorders,
and inflammatory bowel disease (IBD).

ANTINUCLEAR ANTIBODIES TESTING
Scenario: A 35-year-old woman presents with a

history suspicious for systemic lupus erythematosus
(SLE). Multiplex antinuclear antibodies (ANA) testing
is ordered and the results are negative. Does this
exclude the possibility of SLE (Fig 1)?
Key points
d Immunofluorescence remains the gold standard
test for detection of antinuclear antibodies.

d If a patient clinically demonstrates features of SLE
but tests negative for ANA with multiplex, the test
should be reordered by immunofluorescence.

d Scenario interpretation: A negative ANA by multi-
plex is less sensitive than immunofluorescence
and a negative result does not exclude SLE.
Traditionally, indirect immunofluorescence has
been performed for the detection of ANA but
multiplex immunoassays are an automated, labor-
efficient means of testing for ANA.

Indirect immunofluorescence
Indirect immunofluorescence continues to be the

preferred and most widely used technique for ANA
testing. Patient serum is placed on a slide containing
HEp-2 cells or tissue. If present, ANAs bind specific
antigens on the slide. Fluorescein-labeled immuno-
globulin (Ig)G is added and the slide is viewedunder a
fluorescence microscope to identify staining pattern
and titer.1 ANA fluorescent patterns are categorized in
3 major groups: nuclear, cytoplasmic, and mitotic.2-4

Certain patterns are reported by laboratories given
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their ease of recognition and association with clinical
disease (Table I).4 Nuclear patterns of mandatory
reporting include homogenous, speckled, centro-
mere, discrete nuclear dots, and nucleolar.
Cytoplasmic patterns include fibrillary, speckled,
reticular, polar, rods, and rings.2-4 Clinical relevance
ofmitotic patterns is less understood and not currently
required to be reported. ANA titer is determined by
performing serial dilutions, with higher titers more
predictive of autoimmune disease.5,6

Indirect immunofluorescence is an extremely
sensitive screening test with very few false nega-
tives.1,7,8 It detects a wide range of autoantibodies
with broad screening potential, as HEp-2 cells
contain up to 150 possible autoantigens.9 Despite
the high sensitivity of immunofluorescence, it is time
consuming, often resulting in longer processing
times. It is also labor intensive. The subjectivity of
interpreting fluorescence intensity and staining
pattern limits standardization and may lead to slight
discrepancies between laboratories or repeated
tests.10 Additionally, positive ANA by immunofluo-
rescence can be seen in up to 20%-30% of healthy
individuals without apparent systemic autoimmune
disease, highlighting the importance of correlating
results with clinical presentation.6,11 Use of a higher
titer cutoff (e.g., 1:160) may reduce the incidence of
false positives but at the expense of failing to detect
individuals with disease.6,11
Multiplex immunoassay
Multiplex immunoassays are automated flow

cytometry-based assays that allow simultaneous
detection of multiple autoantibodies within a single
specimen. In these assays, antigenic microbeads
labeled with laser-reactive dyes are mixed with
serum and a fluorochrome secondary antibody. As
the microbead passes through the flow cell, it is
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Table II. Autoantibodies included on a commercially available multiplex panel and their association with
autoimmune disease

Autoantibody Clinical associations

dsDNA Highly specific for SLE; serum levels correlate with disease activity, particularly of renal
disease, and are predictive of renal flare; repeat testing may be useful for patient
follow up

Sm Highly specific for SLE and useful for identifying patients with negative anti-dsDNA and
high clinical suspicion; associated with lupus nephritis

Chromatin Highly specific for SLE and associated with lupus nephritis
Ribosomal P Highly specific for SLE and associated with neuropsychiatric involvement
RNP Diagnostic of mixed connective tissue disease with high titers; low titers may also be

observed in SLE and systemic sclerosis
SS-A (Ro) and SS-B (La) The main antibodies detected in Sjӧgren syndrome; also observed in SLE with associated

skin and hematologic manifestations, subacute cutaneous lupus erythematosus, and
neonatal lupus with increased risk of congenital heart block

Scl-70 Associated with diffuse systemic sclerosis and increased risk of pulmonary fibrosis
Centromere B Associated with limited systemic sclerosis and increased risk of pulmonary arterial

hypertension
Jo-1 Myositis-associated antibody often seen in anti-synthetase syndrome

dsDNA, Double-stranded DNA; RNP, ribonucleoprotein; Scl, scleroderma; SLE, systemic lupus erythematosus; Sm, Smith; SS, Sj€ogren
syndrome.

Table I. Clinical relevance of immunofluorescence staining patterns*

Staining pattern Clinical relevance

Nuclear
Homogenous Observed in patients with SLE in association with anti-dsDNA antibodies; also present in

chronic autoimmune hepatitis and juvenile idiopathic arthritis
Speckled Lacks specificity for particular diagnosis; commonly observed in healthy individuals and wide

range of autoimmune diseases
Centromerey Strongly associated with limited cutaneous systemic sclerosis
Discrete nuclear dots Multiple nuclear dot pattern is observed in a range of autoimmune diseases, while the few

nuclear dot pattern has low predictive value for any disease
Nucleolar Frequently observed in patients with systemic sclerosis and also seen in Sjӧgren syndrome

Cytoplasmic
Fibrillary Associated with autoimmune hepatitis, chronic HCV infection, and celiac disease
Speckled Associated with SLE, inflammatory myopathy (including dermatomyositis), interstitial lung

disease, and Raynaud’s phenomenon
Reticular Associated with primary biliary cholangitis, systemic sclerosis, and Sjӧgren syndrome
Polar No strong clinical associations
Rods and rings Observed in patients with HCV treated with interferon-a/ribavirin combination therapy

ANA, Antinuclear antibodies; dsDNA, double stranded DNA; HCV, hepatitis C virus; SLE, systemic lupus erythematosus.

*Clinical relevance of HEp-2 indirect immunofluorescence patterns based on latest International Consensus on ANA Pattern (ICAP) initiative.4

yOf the described patterns, only the centromere staining pattern is strongly associated with 1 specific disease phenotype.
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interrogated by lasers to identify the coated antigen
and relative amount of autoantibody bound.12,13

Sensitivity is limited by using only the most common
autoantibodies. Antibodies tested on 2 nationally
available panels include double-stranded DNA
(dsDNA), Smith, ribonucleoprotein, chromatin,
Sj€ogren syndrome A and B, scleroderma-70, Jo-1,
ribosomal P, and centromere B.14,15 The clinical
relevance of these autoantibodies is summarized in
Table II.6,16-18
Descargado para BINASSS Circulaci (binas@ns.binasss.sa.cr) en National Library
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Multiplex immunoassays perform well in com-
parison to individual enzyme-linked immunosor-
bent assays (ELISAs) for each individual
autoantibody.12,19,20 However, sensitivity is only
58%-79% when compared to immunofluorescence,
because the test does not exhaustively detect every
possible autoantibody.13,21-23 The cost is greater with
multiplex compared to immunofluorescence due to
the automatic reflexing needed to identify specific
autoantibodies (Table III).
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Table III. Summary of test characteristics and costs

Test Sensitivity Specificity Gold standard test for comparison 2017 Medicare national limit

Antinuclear antibody
immunofluorescence

[95% 57%-78% ACR criteria for newly diagnosed
systemic lupus erythematosus

$16.58 1 15.31 if positive
to reflex to titer

Antinuclear antibody
multiplex

58%-79% 99% Immunofluorescence $16.58 1 24.60 for each
antibody reflexed

Immunofluorescence
(c-ANCA)

65%-77% 97%-98% ACR criteria newly diagnosed
granulomatosis with polyangiitis
(c-ANCA and PR3) and microscopic
polyangiitis (p-ANCA and MPO)

$20.65 x (up to 3)

Immunofluorescence
(p-ANCA)

85%-89% 81%-96%

PR3 ELISA 77%-81% 98%-99% $20.65 x (up to 3)
MPO ELISA 71%-88% 96%-99%
BP180 ELISA 54%-95% 90%-99% Direct immunofluorescence for

bullous pemphigoid
$15.82 x (up to 2)

BP230 ELISA 48%-82% 65%-99%
Desmoglein 1 ELISA 92%-98% 98%-100% Direct immunofluorescence for

pemphigusDesmoglein 3 ELISA 94%-100% 98%-100%
Collagen 7 ELISA 86%-99% 98%-99% Direct immunofluorescence for

epidermolysis bullosa acquisita
Anti-tTG ELISA 47%-95% 98%-100% Direct immunofluorescence for

dermatitis herpetiformisAnti-eTG ELISA 52%-100% 93%-100%
IgG ASCA 41%-84% 86%-96% Endoscopically confirmed

inflammatory bowel disease
$16.81 x (up to 2)

IgA ASCA 34%-84% 84%-95%
IBD combination panel* $248.6 1 unlisted

molecular fee x 4Crohn disease 89% 81%
Ulcerative colitis 98% 84%
All IBD 74% 90%

Fecal calprotectin 93% 96% $26.93

ACR, American College of Rheumatology; ANCA, antineutrophil cytoplasmic antibodies; anti-eTG, anti-epidermal transglutaminase; anti-tTG,

anti-tissue transglutaminase; ASCA, anti-saccharomyces cerevisiae antibodies; BP, bullous pemphigoid; ELISA, enzyme-linked immunosorbent

assay; IBD, inflammatory bowel disease; MPO, myeloperoxidase; PR3, proteinase 3.

*Specifically Prometheus.
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Recommended approach to ordering
It is recommended that ANA is ordered when

the history and physical examination elicit
suspicion of systemic autoimmune disease.4,11

Immunofluorescence remains the gold standard for
ANA testing.24 Laboratories should report the meth-
odology of testing, given the high variability be-
tween sites.24,25 Immunofluorescence should be
performed if the patient is clinically considered to
be at high risk for SLE but tests negative with
multiplex. In the case of a positive dsDNA result on
multiplex accompanied by negative immunofluores-
cence ANA, immunofluorescence on the more spe-
cific Crithidia luciliae substrate may help delineate a
true result.26

It is not recommended that panels of ANA sub-
serologies are ordered without a positive ANA and
clinical suspicion of immune-mediated disease.27

Repeated ANA by immunofluorescence has little
clinical value in monitoring disease activity or
predicting a flare, with the exception of dsDNA
and antichromatin antibodies.28 Complement studies
can be considered as an adjunct to evaluate SLE
activity, but low levels of C3 and C4 are also
Descargado para BINASSS Circulaci (binas@ns.binasss.sa.cr) en National Library
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observed in other autoimmune conditions and
infectious diseases.29,30
ANTINEUTROPHIL CYTOPLASMIC
ANTIBODIES TESTING

Scenario: A 20-year-old woman presents with
rapidly progressive, cribriform ulceration of her
right shin, weakness, and bloody diarrhea.
Antineutrophil cytoplasmic antibody (ANCA)
testing is performed as part of testing to evaluate
for medium-vessel vasculitis. Although Proteinase 3
(PR3) and MPO autoantibodies return a negative
result, indirect immunofluorescence returns a
positive result for atypical p-ANCA. What is the
most common association for an atypical p-ANCA
(Fig 2)?
Key points
d Antigen-specific assays for PR3-ANCA and MPO-
ANCA should be the primary screening method
for ANCA.

d Scenario interpretation: Atypical p-ANCA is asso-
ciated with multiple autoimmune diseases but
most significantly ulcerative colitis.
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Fig 2. A young woman with cribriform ulceration, which
progressed rapidly over her shins, and with new bloody
diarrhea and abdominal pain.
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Indirect immunofluorescence
For the analysis of ANCA by immunofluores-

cence, patient serum is incubated with ethanol-
fixed neutrophils.31 Fluorescein-labeled IgG is
added and the slide is viewed under a fluorescence
microscope to identify the staining pattern and titer.
There are 3 main types of ANCA fluorescent patterns:
cytoplasmic (c-ANCA), perinuclear (p-ANCA), and
atypical p-ANCA.32,33 Positive c-ANCA is character-
ized by diffuse fluorescence throughout the cyto-
plasm and is most often associated with PR3
antibodies. Perinuclear staining with nuclear exten-
sion is seen with p-ANCA, which is most often
associated with MPO antibodies. Atypical p-ANCA
describes perinuclear staining without nuclear
extension, often seen with antibodies against other
neutrophil antigens, such as catalase, elastase, and
lysozyme. ANCA results are considered uninterpret-
able if ANA is positive, as ANA can interfere with the
interpretation of the p-ANCA pattern.32

c-ANCA indirect immunofluorescence has a sensi-
tivity and specificity of 65%-77% and 97%-98%
respectively for granulomatosis with polyangiii-
tis.34,35 Sensitivity is higher for p-ANCA in diagnosing
microscopic polyangiitis, 85%-89%, but with slightly
lower specificity of 81%-96%.34,35 As with ANA
testing, immunofluorescence is a time-consuming,
labor-intensive process and subject to discrepancies
between laboratories.34
Descargado para BINASSS Circulaci (binas@ns.binasss.sa.cr) en National Library
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Antigen-specific immunoassays for proteinase
3 and myeloperoxidase

Many commercial immunoassays are available for
the detection of proteinase 3 (PR3) and myeloper-
oxidase (MPO).35 Receiver operating characteristic
curves show that the newest generation of antigen-
specific assays offer improved sensitivity and spec-
ificity compared to immunofluorescence (Table
III).34 There is less inter-laboratory variability with
antigen-specific assays.34

Unique situations for interpretation
Discordant immunoassay and immunofluores-

cence tests most often are associated with non-
vasculitic autoimmune conditions, such as SLE,
autoimmune arthritis, and IBD.36 Similarly, atypical
p-ANCA is much less likely to be associated with
systemic vasculitis compared to classic p-ANCA and
is more often seen in other inflammatory conditions,
notably ulcerative colitis.32

Recommended approach to ordering
It is recommended to test for ANCA in cases of

suspected small- or medium-vessel disease, such as in
patients presenting with palpable or retiform pur-
pura, papulonecrotic extremity lesions, or atypical
ulcerations with purpura. Testing can also be ordered
in combination with other diagnostic tests to provide
evidence for IBD.37,38 If using a gating strategy for
ANCA-associated vasculitis, the newest recommen-
dations are to employ an initial screening test with
PR3 and MPO autoantibodies, then reflex to immu-
nofluorescence, if positive.35 Many laboratories order
autoantibodies and immunofluorescence at the same
time, which is a reasonable strategy. However, if an
immunofluorescence-first gating strategy has been
performed, it is important to recognize improved
sensitivity and specificity with ordering PR3 and MPO
autoantibodies. Additionally, ANCA titers have been
shown to correlatewith disease activity, but the use of
serial measurements to predict relapse remains
controversial with only modest value for predicting
a disease flare as a single test.39-41

DERMATOMYOSITIS AUTOANTIBODY
TESTING

Scenario: A 55-year-old woman presents with
progressive weakness, dyspnea, painful keratotic
papules, and shallow ulcerations on her palms.
A myositis panel is ordered and is positive for
anti-MDA-5. With the presence of this particular
antibody, what is the expected phenotype of der-
matomyositis and what additional testing is
indicated?
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Table IV. Dermatomyositis autoantibodies included on a commercially available panel and their associated
clinical phenotypes

Autoantibody Clinical associations

Anti-Jo1 Associated with antisynthetase syndrome, characterized by the triad of arthritis, myositis, and
interstitial lung disease.42,43 Patients present with classic skin lesions, including Gottron papules and
heliotrope rash.44

Anti-Mi2 Associated with classic skin lesions including Gottron papules, heliotrope rash, shawl sign, and
photosensitivity.45-48 Symmetric proximal muscle involvement can be severe but is typically
responsive to corticosteroids.49 Prognosis is generally good, with low risk of malignancy or
interstitial lung disease.

Anti-TIF1
(previously
anti-P155/140)

The most common MSA found among Caucasian patients, with lower incidence in Asian
populations.50 Anti-TIF1 is associated with severe skin involvement, including diffuse
photoerythema, psoriasiform lesions, palmar hyperkeratosis, and verruca-like papules.51,52 It is a
diagnostic indicator of increased malignancy risk, with 78% sensitivity for cancer in adults with
dermatomyositis.53-55

Anti-MDA5
(previously
CADM-140)

Usually associated with clinically amyopathic disease with presentations that include mucocutaneous
ulcerative lesions, palmar papules, panniculitis, and diffuse alopecia.56,57 Patients with anti-MDA5
have increased risk of rapidly progressive interstitial lung disease, particularly when cutaneous
ulceration is present.58-60

Anti-NXP2 Seen more often in juvenile dermatomyositis with the unique cutaneous manifestation of calcinosis
cutis, severe myopathy, and poor prognosis.61-63 Adults with anti-NXP2 typically present with classic
cutaneous findings and have increased risk for malignancy.54,61

Anti-SAE Associated with severe adult-onset dermatomyositis with classic skin manifestations preceding
myositis.64,65 Diffuse dark-red rash with ulceration has been observed in a Chinese cohort.66

anti-MDA5, Anti-melanoma differentiation-associated gene 5.
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Key points
d Myositis-specific antibodies (MSA) have utility in
the initial diagnosis of dermatomyositis and classi-
fication of patients into clinically relevant subsets.

d The MSA profile associated with each subset can
be used to guide appropriate work up for malig-
nancy and associated systemic disease.

d Scenario interpretation: Anti-MDA-5 pattern der-
matomyositis frequently demonstrates acral pap-
ules and ulcerations and rapidly progressive
interstitial lung disease. Pulmonary function
testing should be performed without delay.

MSAs are antibodies exclusively associated with
idiopathic inflammatory myopathy, including derma-
tomyositis and polymyositis. Many of these antibodies
have been associated with unique clinical features,
providing information on disease prognosis and
anticipated systemic complications. Commercially
available dermatomyositis test panels use immuno-
logic methods of immunoprecipitation and ELISA to
detect individual MSAs. MSAs associated with derma-
tomyositis that are typically included on commercial
panels are described in Table IV42-66; however, as
research is ongoing for these phenotypes, they are not
labeled by sensitivity or specificity.

Recommended approach to ordering
The role of MSA testing in diagnosis and manage-

ment of dermatomyositis continues to be debated,
Descargado para BINASSS Circulaci (binas@ns.binasss.sa.cr) en National Library
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given recent advancement and availability of
testing.67,68 The latest guidelines from the European
League Against Rheumatism and the American College
of Rheumatology only included anti-Jo-1 in their
classification criteria, but other MSAs were not widely
available at that time.69 For the medical dermatologist,
these autoantibodies may show value in confirming
subset diagnoses, such as the MDA-5 or Jo-1 pheno-
types, even as debates continue on their value for
utility, prognosis, and cancer screening.50,58,70,71
AUTOANTIBODY TESTING FOR
BLISTERING DISEASES

Scenario: A 52-year-old woman is found to have
positive low titers for ELISA BP180 and is referred
for suspected diagnosis of bullous pemphigoid.
However, her clinical presentation demonstrates
only a single large bulla. Does this confirm bullous
pemphigoid (Fig 3)?
Key points
d Antibody testing can facilitate the diagnosis of
autoimmune blistering diseases and characterize
disease activity.

d Scenario interpretation: The test does not confirm
bullous pemphigoid. Low titer results for BP180
and BP230 do not show a high level of specificity
for bullous pemphigoid and should be confirmed
through direct immunofluorescence (DIF). This
patient had an edema bulla.
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Fig 3. A middle-aged woman with a single large bulla
over the lower extremity. She had no pruritus and no
previous bullae and only presented after a slightly elevated
bullous pemphigoid antibody test returned on testing from
a recent hospitalization for congestive heart failure.
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Bullous pemphigoid antibody testing
Commercially available ELISAs detect 2 anti-

bodies associated with bullous pemphigoid, BP180
and BP230. BP180 has sensitivity of 54%-95% and
specificity of 90%-99% when high titers of BP180 are
present.72-79 Sensitivity that delineates bullous pem-
phigoid from mucous membrane pemphigoid
(MMP) is at the higher end of the above range, as
MMP is often not detected by BP180 ELISA assays
and other antigens may be causative in MMP.73,75

BP230 has sensitivity of 48%-82% and specificity of
65%-99% with a weak added diagnostic value
compared to testing for BP180 alone.72,73,76,78-80

Specificity is reduced with lower titers of BP180
and BP230, between 10 and 20 U/mL, which can
be seen in a range of other dermatoses.81,82 In
comparison, indirect immunofluorescence (IIF) has
sensitivity of 73%-76% and specificity of 96%-100%
for bullous pemphigoid,73 and the gold standard,
DIF, has sensitivity and specificity of 91%-96% and
98%, respectively.73,83 Additionally, BP180 antibody
titers correlate with disease activity and may be
predictive of disease flares.74,84,85

Pemphigus antibody testing
Commercially available ELISAs detect desmoglein

1 antibodies associated with pemphigus vulgaris and
pemphigus foliaceus and desmoglein 3 antibodies
associated with pemphigus vulgaris. Desmoglein 1
has sensitivity of 92%-98% and specificity of 98%-
100% for pemphigus foliaceus.86-89 Desmoglein 3
has similar characteristics for pemphigus vulgaris,
with sensitivity of 94%-100% and specificity of 98%-
100%.86-89 Desmoglein 1 and 3 ELISAs have been
shown to be more sensitive than IIF,86,90 which has
sensitivity of 79%-84%,87 while also providing amore
objective and less labor-intensive test. The gold
standard, DIF, has sensitivity of 94%-100%.91,92
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Antibody titers, particularly desmoglein 1, correlate
with disease activity.87,90,93

Epidermolysis bullosa acquisita antibody
testing

Commercially available ELISAs that detect
collagen 7 have sensitivity of 86%-99%, with speci-
ficity of 98%-99% for epidermolysis bullosa acquis-
ita.94-97 In comparison, IIF has sensitivity of 92%-
100% and specificity of 98%-100% for distinguishing
between pemphigoid diseases when salt-split skin is
used as the substrate.94-98

Although highly sensitive, IIF alone is not suffi-
cient to distinguish epidermolysis bullosa acquisita
from bullous pemphigoid, because linear deposits of
IgG at the dermal-epidermal junction are seen in
both diseases. Distinction between the 2 diagnoses
can be made using salt-split skin or by identifying
collagen 7 autoantibodies.97,99 Additionally, collagen
7 antibody levels correlate with disease activity.94,95

Collagen 7 antibodies can be seen in bullous SLE, but
this diagnosis can be distinguished by clinical pre-
sentation, histology, and concomitant diagnosis of
SLE.99,100

Dermatitis herpetiformis antibody testing
Testing for IgA anti-tissue transglutaminase

(tTG) is performed by widely available commercial
ELISA with sensitivity of 47%-95% and specificity
98%-100%.101-103 ELISA for epidermal trans-
glutaminase antibodies (anti-eTG) has similar
characteristics, with sensitivity of 52%-100% and
specificity of 93%-100%.101-103 Endomysial
antibodies (EMA) are detected via IIF assay with
sensitivity of 52%-100% and specificity approach-
ing 100%.101 This assay is time-consuming and
labor-intensive compared to ELISA assays. In
comparison, the gold standard, DIF, has sensitivity
and specificity approaching 100%.101 IIF has
limited utility for dermatitis herpetiformis.
Although antibody testing is less sensitive than
DIF, it is relatively quick and inexpensive, and
titers correlate with bowel disease activity.102,104

Additionally, antibody titers diminish with
implementation of a gluten-free diet and may be
useful for monitoring dietary adherence.102

Recommended approach to ordering
The DIF still stands as the gold standard for all

blistering diseases.91 However, serologic testing can
be used as an adjunct to facilitate diagnosis when
biopsies cannot be performed and in equivocal
situations. Antibody testing is highly sensitive and
specific for pemphigus, epidermolysis bullosa,
bullous pemphigoid, and dermatitis
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Fig 4. A young man with an irregular ulceration with
violaceous borders and some involvement of a previous scar.
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herpetiformis.73,90,97 However, bullous pemphigoid
antibodies have poor sensitivity for MMP, and low
titers may be seen in other dermatologic condi-
tions.73,75 Further, antibody testing for autoimmune
blistering disorders provides information on disease
activity; however, the frequency of these tests for
routine monitoring has not been established.
INFLAMMATORY BOWEL DISEASE
LABORATORY SCREENING

Scenario: A 25-year-old man presents with a large,
painful ulcer of his left shin that has been enlarging
rapidly. Physical examination reveals a full-thickness
ulcer with irregular violaceous borders and sur-
rounding erythema. He has not followed up despite
multiple attempts to schedule him for a colonoscopy.
What laboratory tests can be ordered to support
whether the pyoderma gangrenosum is associated
with IBD (Fig 4)?
Key points
d Fecal, molecular, and serologic tests can be useful
in differentiating between Crohn disease and
ulcerative colitis.
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d Scenario interpretation: Although multiple tests
are available and associated with IBD, the fecal
calprotectin offers the highest sensitivity and
specificity in combination with the lowest cost.

Several cutaneous and mucosal disorders,
including pyoderma gangrenosum, erythema nodo-
sum, Sweet syndrome, aphthous stomatitis, and
pyostomatitis vegetans, are strongly associated with
IBD,105,106 raising suspicion for underlying disease.
Although endoscopy is the gold standard for diag-
nosing IBD, there are many limitations and situations
in which patients cannot obtain the test or the test
may be nondiagnostic.107

Anti-saccharomyces cerevisiae antibodies
Anti-saccharomyces cerevisiae antibodies

(ASCAs) have been identified as a serologic marker
for Crohn disease,108 preceding diagnosis in roughly
a third of cases. They are associated with younger
age of diagnosis, development of strictures, and ileal
involvement.109

IgG ASCA ELISA has sensitivity of 41%-84% and
specificity of 86%-96%.108,110,111 IgA ASCA ELISA has
sensitivity of 34%-84% and specificity of 84%-
95%.108,110,111 Testing for both IgG and IgA ASCAs
increases sensitivity to 51%-92%.108,110,111 Detection
of positive ASCA and negative p-ANCA increases
sensitivity to 55%, with specificity of 93% for Crohn
disease.112

Inflammatory bowel disease differentiation
panels

IBD differentiation panels are commercially avail-
able and typically include a combination of sero-
logic, genetic, and inflammatory markers. One
nationally available panel includes 8 serologic
markers, including ASCAs and ANCA, 4 genetic
single nucleotide polymorphisms, and 5 inflamma-
tory markers.113 Serologic markers are tested via
ELISA with the exception of p-ANCA, which is
assessed by IIF.

This test has a sensitivity of 89% and specificity of
81% for the diagnosis of Crohn disease.113 Diagnostic
performance is slightly higher for ulcerative colitis,
with sensitivity of 98% and specificity 84%.113

Although receiver operating characteristic curve
analysis is very strong for diagnosis and differentia-
tion, the test is notably expensive.

Fecal calprotectin
Fecal calprotectin is a neutrophilic protein that

leaks into the intestines with intestinal inflammation,
as seen in colitis, leading to deposition of calprotec-
tin in feces. Calprotectin has been found to correlate
 of Health and Social Security de ClinicalKey.es por Elsevier en agosto 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.
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with disease activity in IBD114 and is stable in feces
for about 7 days.

Commercially available fecal calprotectin ELISA
has sensitivity of 93% and specificity of 96% for IBD
in adults compared to the gold standard, endos-
copy.115 Similar test characteristics are seen in
children, with sensitivity and specificity of 76% and
92%, respectively.115 Fecal calprotectin has shown
utility as a screening test to determine the need for
endoscopy. In adults with suspected IBD and pretest
probability of 32%, abnormal fecal calprotectin
increased probability to 91%, whereas normal results
reduced probability to 3%, negating the need for an
urgent endoscopy.115 This test will not differentiate
ulcerative colitis from Crohn disease, and it is
important to note that colon cancer could also create
a positive result.
Recommended approach to ordering
Although endoscopy remains the gold standard in

patients with pyoderma gangrenosum and other
diseases associated with IBD, in vitro diagnostics
can be used to determine the urgency for endoscopy
and to test for activity in patients with a known
history of IBD, and can be considered for those in
whom a colonoscopy cannot be performed. Of the
tests available, the fecal calprotectin test offers an
extremely high sensitivity and specificity while being
inexpensive, especially compared to the serologic
and molecular differentiation panels.
CONCLUSIONS
Laboratory testing, when ordered appropriately,

can facilitate the diagnosis of dermatologic autoim-
mune diseases. Results are to be interpreted in the
context of clinical presentation. Negative results in
the setting of high suspicion should prompt reflec-
tion on the selected tests and their associated
characteristics.
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