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Summary Pemphigoid diseases are autoimmune subepidermal blistering diseases affecting the

skin and mucous membranes, which are caused by autoantibodies targeting struc-

tural hemidesmosomal proteins or hemidesmosome-associated proteins. Variants of

pemphigoid can be differentiated based on targeted antigens and clinical aspects. In

this review, we will discuss pemphigoid variants that predominantly affect the skin,

and provide clinicians with clues to diagnosis.

Introduction

Pemphigoid diseases are a group of heterogeneous

autoimmune blistering diseases, mediated by autoanti-

bodies targeting proteins in, or associated with the

hemidesmosome. The clinical phenotype consists of

blisters on the skin or mucous membranes.1 Manage-

ment and prognosis differs for pemphigoid variants,

therefore, it is important to differentiate between the

various subtypes.

The diagnosis of pemphigoid diseases is based on clin-

ical features and autoantibody detection in skin and/or

serum.1,2 Direct immunofluorescence (DIF) microscopy

visualizes IgG, C3c, IgA or IgM deposits in a linear pat-

tern along the basement membrane zone (BMZ). Serra-

tion pattern analysis by DIF differentiates epidermolysis

bullosa acquisita (EBA), which has a u-serrated pattern,

from other pemphigoid variants with an n-serrated pat-

tern (Fig. 1).3 Serological assays include indirect

immunofluorescence (IIF) microscopy on monkey

oesophagus or salt-split skin (SSS) substrate. IIF on SSS

discriminates between pemphigoid diseases targeting

bullous pemphigoid (BP)180 and BP230 located in the

lamina lucida (epidermal staining) and those targeting

laminin 332, type VII collagen, or a 200-kDa sized pro-

tein named p200, all located beneath the lamina lucida

(dermal staining) (Fig. 1). Immunoblot and enzyme

linked immunosorbent assays (ELISA) can specify tar-

geted antigens, and ELISA can quantify the amount of

autoantibodies in the serum.

The aim of this review is to describe clinical and

diagnostic characteristics of pemphigoid diseases pre-

dominantly affecting the skin, and to provide clues for

diagnosis.

Pemphigoid, bullous and nonbullous

BP is the most common pemphigoid disease, with an

annual incidence between 2.4 and 21.7 new cases per

million people in countries worldwide.4 The disease

mainly presents in old age, and is associated with neu-

rodegenerative diseases.5 Patients present with severe

pruritus and tense blisters (Fig. 2a). However, one in

five patients lack blisters, a variant termed ‘nonbullous

pemphigoid’ (NBP) (Fig. 2b).6,7 Interestingly, autoanti-

bodies in both BP and NBP target similar antigens

(BP180 and BP230), and it is unknown why there is

an absence of blisters in NBP.6,7 NBP clinically may

resemble various pruritic dermatoses, causing long

diagnostic delays.6,8 Histopathology has no diagnostic

value, and most often shows a nonspecific perivascular

infiltrate.6 To accurately diagnose BP or NBP, clini-

cians should follow the recently established diagnostic

criteria, consisting of a ‘two out of three’ rule.7 These

criteria allow a diagnosis of pemphigoid when patients

meet two of the following three criteria: (i) pruritus
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and/or predominant cutaneous blisters, (ii) IgG and/or

C3c in a linear (n-serrated) deposition along the BMZ

revealed by DIF, and/or (iii) IgG on the epidermal side

of SSS revealed by IIF. The diagnostic criteria allow

early diagnosis of all pemphigoid variants, and identify

NBP as a cause of pruritus in the elderly population.

Epidermolysis bullosa acquisita

EBA comprises approximately 6% of all pemphigoid

diseases.9 The targeted antigen is type VII collagen, a

major component of anchoring fibrils located below

the lamina densa.10 EBA has many clinical subtypes,

which can be roughly subdivided into two major

forms: the mechanobullous subtype, characterized by

skin fragility, milia formation, nail dystrophy and scar-

ring (Fig. 3a), and the inflammatory subtype, clinically

resembling other pemphigoid diseases (Fig. 3b).9

EBA can be diagnosed by detection of anti-type VII

collagen antibodies in skin or blood.11 Skin-bound

autoantibodies can be confirmed by fluorescent overlay

antigen mapping, direct immunoelectron microscopy,

and serration pattern analysis by DIF. Serration pat-

tern analysis is an undervalued and learnable tech-

nique, and has proven additive value in differentiating

EBA from other pemphigoid diseases, especially in

seronegative patients, which represent approximately

half of all patients with EBA.12–14 By close examina-

tion of the linear immunodeposition pattern along the

BMZ, two distinct serrated patterns may be revealed:

an n-serrated pattern or a u-serrated pattern

(Fig. 1).3,9,13 In a u-serrated pattern, autoantibodies

bind below the lamina densa, and this pattern is seen

exclusively in EBA and bullous systemic lupus erythe-

matosus.3 Serological tests to detect EBA include type

VII collagen ELISA, immunoblotting, IIF on SSS

Figure 1 Combining the results of DIF and IIF on salt-split skin is useful to differentiate between pemphigoid variants. Adapted figure

from Terra et al.14 BMZ, basement membrane zone; BP, bullous pemphigoid; DIF, direct immunofluorescence microscopy; EBA, epider-

molysis bullosa acquisita; IIF, indirect immunofluorescence microscopy; LAD, linear IgA disease; LN-332, laminin-332; NBP, nonbullous

pemphigoid; p200, protein 200 kDa; PG, pemphigoid gestationis. *Anti-laminin 332 pemphigoid is a subtype predominantly affecting

mucous membranes.

(a)

(b)

Figure 2 (a) Bullous pemphigoid with erosions and tense fluid-

filled bullae and vesicles on erythematous skin of the right upper

leg; and (b) nonbullous pemphigoid with erythematous excori-

ated papules on the arms and chest.
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(dermal side staining) or on type VII collagen-deficient

skin, IIF on biochip with type VII collagen-transfected

cells, or indirect immunoelectron microscopy.11

Mortality data of EBA are lacking; however, clinical

experience shows that mortality rates are lower than

those for BP.15 Nevertheless, EBA is often treatment-

resistant and follows a chronic disease course.16,17

Linear IgA disease

Linear IgA disease (LAD) is a heterogeneous group of

pemphigoids characterized by exclusive IgA class

autoantibodies targeting hemidesmosomal proteins.18

Sera from the majority of patients recognize the 120-

kDa (LAD-1) antigen or the 97-kDa (LABD97) anti-

gen, both cleavage products of the extracellular

domain of BP180.19 This type is called lamina lucida-

type LAD. The sublamina densa-type LAD is also ter-

med IgA-EBA, as type VII collagen is the autoantigen.

Previously, LAD was named ‘chronic bullous dermato-

sis of childhood’; however, further studies revealed a

biphasic distribution, affecting young children and

adults aged > 50 years.18 The annual incidence

ranges between 0.2 and 1.0 cases per million, esti-

mated in different regions.20 Childhood LAD has a dis-

tinct clinical presentation, with blisters on urticarial

(a)

(b)

Figure 3 (a) Mechanobullous epidermolysis bullosa acquisita

with scarring, milia and nail dystrophy on both feet, with a soli-

tary tense blister and linear vesicles on the dorsal side of the left

foot; and (b) inflammatory epidermolysis bullosa acquisita (IgA

subtype), presenting as urticarial plaques with grouped tense

blisters and vesicles on the neck.

(a)

(b)

Figure 4 (a, b) Linear IgA disease in a 2-year-old girl, presenting

with bullae and vesicles in a circinate configuration, known as

‘crown of jewels’ or ‘string of pearls’.
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plaques in a typical circinate or serpiginous configura-

tion, forming a ‘crown of jewels’ or a ‘string of pearls’

(Fig. 4).21 In adults, LAD more often resembles BP.

The diagnosis is made by detection of linear IgA along

the BMZ by DIF, and serological tests play a supportive

role. LAD in childhood is usually self-limiting within

1–5 years, whereas LAD in adults may have a chronic

disease course with poor response to various thera-

pies.21

Pemphigoid gestationis

Pemphigoid gestationis (PG) is a rare variant of pem-

phigoid with disease onset during pregnancy, mainly

in the second trimester.22 The pathogenesis relies on

autoantibodies targeting BP180, present in the skin

and amniotic membranes. The key symptom is pruri-

tus, which may be accompanied by polymorphic skin

lesions, such as erythematous papules, plaques, vesi-

cles and bullae (Fig. 5).22 The placental tissue can

undergo structural morphological changes, but with-

out substantial loss of function.23 However, the risk

for prematurity is increased, and newborns may have

skin symptoms due to maternal IgG, resolving without

treatment within a few weeks.24 In the majority of

patients, PG is a self-limiting disease within 6 months

after delivery.22,25 Why patients have only a tempor-

ary break of immune tolerance remains unexplained,

but hormonal influences, and genetic predispositions

have been reported.24,25 Recurrence occurs in up to

90% of additional pregnancies, and in a minority of

patients, PG persists after delivery and converts to BP.

Other pemphigoid diseases

Brunsting–Perry pemphigoid is a rare subtype of pem-

phigoid with antibodies against BP180 and LAD-1.26 It

presents with blisters and erosions localized to the scalp,

face and neck, leaving atrophic scars. Lichen planus

pemphigoides (LPP) combines the clinical features of

pemphigoid and lichen planus (LP).1,27 LPP can be dis-

tinguished from bullous LP clinically by blisters appear-

ing on unaffected skin and immunologically by

detection of autoantibodies against BP180 and BP230.

Anti-p200 pemphigoid (also termed anti-laminin c1
pemphigoid) is a pemphigoid subtype with autoantibod-

ies targeting a 200-kDa protein of a yet unknown

molecular identity.28,29 The diagnosis is made by IIF on

SSS (dermal staining) and immunoblotting with a der-

mal skin extract. Clinical clues for anti-p200 pem-

phigoid are the acral distribution of blisters and

frequent mucosal involvement (30–50%).30

Conclusions

We may conclude that the clinical presentation of

pemphigoid diseases affecting the skin can be diverse,

and does not necessarily involve blisters. Pemphigoid

variants cannot be differentiated based on clinical fea-

tures only. By combining clinical clues with the results

of DIF and serological tests, clinicians are able to make

an accurate diagnosis and differentiate between vari-

ants within the pemphigoid spectrum.

Learning points

• A fifth of patients with pemphigoid present

without blisters, a phenotype of pemphigoid ter-

med ‘nonbullous pemphigoid’ (NBP).

• NBP should be included in the differential diag-

nosis in elderly people presenting with chronic

pruritus.

• The recently established diagnostic criteria

(‘two out of three’ rule) for BP and NBP combi-

nes clinical features with results of DIF on a skin
Figure 5 Pemphigoid gestationis in a mother 2 days after deliv-

ery, with pruritic urticarial plaques and papules.
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biopsy, and of IIF on SSS technique on a serum

sample.

• The inflammatory type of EBA may mimic

other pemphigoid variants, but can be discrimi-

nated by a u-serrated immunodeposition pattern

along the basement membrane zone by DIF.

• A clinical clue for linear IgA disease is the circi-

nate or serpiginous configuration of blisters, also

known as ‘crown of jewels’ or ‘string of pearls’.

• PG is an autoimmune blistering disease of preg-

nancy, and is characterized by prominent itch

with erythematous papules, plaques, bullae

and/or vesicles.
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CPD questions

Learning objective

To recognize clinical clues, and to learn how to differ-

entiate between the different pemphigoid variants.

Question 1

Are blisters a requirement for a diagnosis of pem-

phigoid?

(a) Blisters are a mandatory part of the diagnosis.

(b) They are commonly present and it would be very

rare to see pemphigoid without blisters.

(c) 50% of cases of pemphigoid do not have blisters.

(d) The first of three diagnostic criteria is the presence

of pruritus and/or skin blisters, thus pemphigoid

can be diagnosed in case of pruritus without blis-

ters, together with a positive second criterion.

(e) Blisters are never seen in pemphigoid.

Question 2

In which cases can pemphigoid be diagnosed accord-

ing to the recently established minimal diagnostic cri-

teria? Please choose only one answer.

(a) Pruritus, positive direct immunofluorescence (DIF)

and negative indirect immunofluorescence (IIF) on

salt-split skin (SSS).

(b) Pruritus, negative DIF and positive ELISA BP180.

(c) Blisters, negative DIF and positive IIF on SSS.

(d) Both (a) and (b).

(e) Both (a) and (c).

Question 3

Which of the following antigens are most commonly

targeted in linear IgA disease?

(a) BP180 and BP230.

(b) Laminin 332 and laminin c1.

(c) 120-kDa and 97-kDa proteins (LAD-1 and

LABD97).

(d) Keratin 5.

(e) Keratin 14.

Question 4

How can epidermolysis bullosa acquisita be discrimi-

nated from other pemphigoid diseases?

(a) Positive linear staining by direct immunofluores-

cence (DIF) on a skin biopsy.

(b) An n-serrated pattern by DIF on a skin biopsy.

(c) A u-serrated pattern by DIF on a skin biopsy.

(d) By epidermal side staining using indirect

immunofluorescence on salt-split skin.

(e) The presence of tissue transglutaminase antibodies.

Question 5

Which hemidesmosomal protein is targeted by auto-

antibodies in pemphigoid gestationis (PG)?

(a) PG1 antigen.

(b) Laminin 332.

(c) BP180.

(d) Type VII collagen.

(e) Keratin 5.

Instructions for answering questions

This learning activity is freely available online at

http://www.wileyhealthlearning.com/ced

Users are encouraged to

• Read the article in print or online, paying particular

attention to the learning points and any author

conflict of interest disclosures

• Reflect on the article

• Register or login online at http://www.wileyhealth

learning.com/ced and answer the CPD questions
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• Complete the required evaluation component of the

activity

Once the test is passed, you will receive a certificate

and the learning activity can be added to your RCP

CPD diary as a self-certified entry.

This activity will be available for CPD credit for

2 years following its publication date. At that time, it

will be reviewed and potentially updated and extended

for an additional period.
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