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Direct and indirect immunofluorescence
Imunofluorescência direta e indireta
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Abstract: Immunofluorescence is a valuable auxiliary diagnostic tool for autoimmune bullous diseases
and inflammatory disorders, since their clinical and histopathologic findings may be inconclusive. It is a
feasible laboratory method that requires experienced technicians and detects in situ and circulating
immune deposits that may be involved in the pathogenesis of such skin diseases. 
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Resumo: A imunofluorescência é um valioso instrumento auxiliar no diagnóstico das dermatoses bolhosas
autoimunes e desordens inflamatórias, uma vez que seus achados clínicos e histopatológicos podem não
ser determinantes. Consiste em um método laboratorial factível, que requer profissionais técnicos experi-
entes, e detecta imunocomplexos in situ e/ou circulantes, que podem estar envolvidos na patogênese de
tais enfermidades cutâneas.
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INTRODUCTION
Immunological reactions that involve the anti-

gen-antibody binomial may be visualized or quantified
using different labelers for the antigen or the anti-
body. Fluorochromes, enzymes, and radioactive and
electro-opaque compounds are among the labelers
most commonly used. 

The beginnings of direct immunofluorescence
date back to 1942, when Albert Coons et al. showed
the labeling of antipneumococcal antibodies with flu-
orescein in the pulmonary tissue. 1

Fluorochromes are dyes that absorb radiation
(ultraviolet light), are excited by it and emit visible
light. To function as labelers, they need to contain
chemical groups capable of forming covalent bonds
with protein molecules, emitting high fluorescence in
the visible spectrum with a different coloration from
that emitted by tissues. They must have a relatively
simple conjugation, retention of the antibody activity
in the labeled protein, and stability of the fluorescent
conjugate obtained. One of the most used fluo-

rochromes is fluorescein isothiocyanate (FITC), of
green color, with absorption and emission peak wave-
lengths of 490 l  and 520 l, respectively. Rhodamine,
another agent used in DIF, of red color, has distinct
absorption and emission peak wavelengths (520 and
610 l). Epiluminescence and confocal microscopy can
be both used to read the results of DIF. 2

Three distinct forms of fluorescence should be
listed in the readings of IF assays: specific and nonspe-
cific fluorescence and autofluorescence. Specific fluo-
rescence is due to a reaction between the substrate
and the protein labeled with fluorochrome (antigen-
antibody reaction). Nonspecific fluorescence occurs
with coloration of tissues by free fluorescent dye or
fluorescent proteins or both. Autofluorescence hap-
pens due to the natural fluorescence of tissues (yel-
low, blue) when exposed to ultraviolet light. 3

Immunofluorescence was introduced into Der-
matology in the 1960s, when Beutner and Jordon
revealed through this technique tissue and circulating



antibodies in autoimmune vesico-bullous dermatosis,
especially in pemphigus vulgaris (PV), pemphigus foli-
aceus (PF) 4-5 and bullous pemphigoid (BP). 6

Currently, immunofluorescence studies are
vital for the laboratory diagnosis of autoimmune bul-
lous dermatosis, but they are also important in the
investigation of other diseases, such as inflammatory
dermatosis (lupus erythematosus, lichen planus, por-
phyrias, vasculitis). 

A- DIRECT IMMUNOFLUORESCENCE 
The best site and evolution time of skin lesions

to perform biopsy for direct immunofluorescence
examination (DIF) depend on the disease under
investigation. Generally, the biopsy should have an
appropriate extension (4 mm punch) and depth that
involves both the epidermis and dermis in sufficient
proportion. In addition, the sample will be better for
analysis when fewer traumas are involved in the pro-
cedure. 3

The following sites are recommended for biopsy:
In autoimmune vesico-bullous dermatosis, the

best site is the perilesional region; 
In collagenosis, the biospy should be done in

the active lesion in evolution (avoid recent lesions,
with less than 60 days);  

In vasculitis, preference should be given to
recent lesions with up to 24 hours of evolution. 

After the procedure, the material can be
immediately frozen in liquid nitrogen or placed in a
proper transport medium - Michel’s medium.7

Michel’s medium is composed of ammonium sul-
phate, N-ethyl-maleimide, and magnesium sulphate in
a citrate buffer, which allows the conservation of the
specimen for up to two weeks. 8-9 

The especimen is then sectioned in a cryostat
into 4-micron fragments. Primary anti-human antibod-
ies conjugated to FITC fluorescein (anti-IgA, anti-igG,

anti-IgM, and anti-C3) are applied to each section and
the reading is done on fluorescence microscopy (Fig-
ure 1). 3

1. Epithelium
There are two patterns of intraepithelial fluo-

rescence: intercellular fluorescence, typical of pem-
phigus, and the fluorescence in the nuclei of ker-
atinocytes (in vivo ANF), generally observed in con-
nective tissue diseases. 

1.2 Intercellular fluorescence
All forms of pemphigus are characterized by

loss of cell adhesion, leading to acantholysis. This loss
of adhesion results in intraepidermal blister forma-
tion. The level of cleavage allows us to differentiate
the two main forms of pemphigus: pemphigus vul-
garis and pemphigus foliaceus. In pemphigus vulgaris
(PV), the cleavage is suprabasal, whereas in pemphi-
gus foliaceus (PF) it is intramalpighian. Direct
immunofluorescence reveals intercellular fluores-
cence, of linear pattern, intraepidermal. 10-11

Pemphigus Foliaceus 
Findings from direct immunofluorescence on

classical pemphigus foliaceus (PF) and endemic pem-
phigus foliaceus (EPF) show the same characteristics.
IgG autoantibodies target desmoglein 1 (Dsg1), the
main autoantigen in PF. 

DIF: intercellular deposits of IgG and C3 are
found throughout the epidermis (Figure 2a) in 100%
of the cases of active disease. 3 Autoantibodies of the
IgG class are also deposited in the oral squamous
epithelium, despite the absence of clinical lesions of
EPF in the mucous membranes. 3,12 IgG subclasses
may be employed, showing that in patients with
active PF lesions the predominant IgG isotype is
IgG4, in contrast to IgG1, found more often in
patients in remission. 13

Pemphigus Vulgaris 
IgG autoantibodies are deposited in the skin

and oral squamous epithelium. In pemphigus vulgaris
(PV) with lesions exclusive to the mucous membranes,
IgG autoantibodies target desmoglein 3 (Dsg3), an
autoantigen of higher expression in the lower por-
tions of the epidermis. When mucocutaneous lesions
are present, PV patients can also present antibodies
against Dsg1 and indicate a worse prognosis of the
disease. 14 Similarly to PF, active PV lesions show IgG4,
in contrast to patients who are in remission, where
IgG1 prevails.

15 

DIF: intercellular deposits of IgG and C3; the
latter are predominantly located in the lower layers of
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FIGURE 1: Direct immunofluorescence



the epithelia (Figure 2b) in PV with mucosa involve-
ment in a 100% of the cases of active disease. 

Pemphigus Herpetiformis 
Pemphigus herpetiformis (PH) is a variant of PV

or PF, where grouped pruriginous papules and vesi-
cles are clinically observed. It resembles dermatitis
herpetiformis. Findings from DIF are similar to those
of PF or PV, that is, intraepithelial intercellular IgG
deposits.  8,16

Paraneoplastic Pemphigus
Paraneoplastic pemphigus (PNP) is a bullous

dermatosis of severe prognosis, described by Anhalt
et al. in 1990. The disease affects the skin and
mucous membranes and is associated with neo-
plasms (Castleman’s disease, lymphomas, thymo-
mas). It is very similar to PV, but it shows diversity of
autoantigens (reactivity with desmoglein 3, desmo-
plakins, and BMZ antigens). 17

DIF: Similar pattern to that of PV, but with occa-
sional homogeneous deposits of IgG and C3 in the
basement membrane zone (Figure 2c). 

One way to differentiate PNP from PV is to per-
form indirect immunofluorescence (IIF) using as a
substrate mouse vesicle epithelial cells (simple non-
stratified epithelium, transitional). 18 See IIF. 

IgA pemphigus
IgA pemphigus (IgAP) is a rare neutrophilic

acantholytic dermatosis. It is characterized by inter-
cellular intraepidermal IgA deposits on DIF (Figure
2d). It can be classified into two types: subcorneal
pustular dermatosis (SPD), whose autoantigen is
desmocollin 1 (Dsc1) and intraepidermal neu-
trophilic dermatosis (IND). 19-20

1. 2 IN VIVO ANTI-NUCLEAR FACTOR
Immunoglobulin deposits, especially IgG or

complement (C3) in the nuclei of keratinocytes (Fig-
ure 3), may appear in autoimmune disorders, such as
lupus erythematosus, mixed connective tissue disease
(MCTD), overlap syndrome, and vasculitis. This phe-
nomenon is called in vivo antinuclear factor (ANF)
and is of unknown immunopathology. Seventy-one
percent of patients also show circulating antinuclear
antibodies. This DIF pattern may be one of the first
pieces of evidence of autoimmune disease, with posi-
tive predictive value for collagenosis varying from 75%
to 88%. 21-22

2. Basement membrane zone
The basement membrane zone (BMZ) or

dermo-epidermal junction presents several proteins
or glucoproteins that serve as target antigens for vari-
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FIGURE 2: A. Pemphi-
gus foliaceus. Linear,
intercellular, intraep-
ithelial IgG B. Pemphi-
gus vulgaris.  Linear,
intercellular C3, lower
layers of the epitheli-
um; C. Paraneoplastic
pemphigus. Linear,
intercellular, intraepi-
dermal and homoge-
neous, focal IgG in the
BMZ; D. IgA pemphi-
gus- intercellular,
intraepithelial IgA

ous autoimmune bullous dermatoses. It is also a
region prone to deposits of immunocomplexes in
some inflammatory dermatoses, such as lupus erythe-
matosus, vasculitis, lichen planus, and porphyrias.
There are different fluorescence patterns of the BMZ.
The most frequent are linear, homogeneous, granu-
lous and reticulate. 
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2.1 LINEAR IGG AND/OR C3 DEPOSITS IN THE
BASEMENT MEMBRANE ZONE
Bullous pemphigoid

DIF: linear or fibrilar deposits throughout the
basement membrane with anti-C3 conjugate (Figure
4a) in 100% of the specimens; IgG deposits around
90%. IgA and IgM are rarely observed. There is a high-
er expression of the BP antigen in flexural areas,
being thus the preferable region for biospy.6,23

Pemphigoid gestationis or herpes gestationis
DIF: linear C3 deposits in the BMZ in 100% of

the cases. Linear IgG deposits in the BMZ are found in
30 to 40% of the cases. 24-25

Mucous Membrane Pemphigoid (MMP)
DIF: Linear IgG and C3 deposits in the BMZ,

indistinguishable from bullous pemphigoid. IgA in
the BMZ occurs in about 20% of the cases. Positivity of
the oral mucosa is around 90 to 100%, whereas in the
conjunctiva it varies from 65 to 85%. 26-27

2.2 MULTIPLE LINEAR DEPOSITS (IGA, IGG, IGM
AND/OR C3) IN THE BASEMENT MEMBRANE ZONE 

They facilitate the diagnosis of anti-collagen VII
dermatoses: epidermolysis bullosa acquisita (EBA) and
bullous systemic lupus erythematosus (BSLE). 

3,28-29 

Epidermolysis bullosa acquisita and bullous sys-
temic lupus erythematosus 

DIF: Linear or homogeneous IgG, IgM, IgA, and
C3 deposits in the basement membrane zone (Figure
4b). In EBA, IgG deposits are more intense and are
present in nearly 100% of the cases, as compared with
C3. IgA appears in 67% and IgM in 50% of the speci-
mens. 3,28 In BSLE, 60% of patients show DIF results
similar to those of EBA. In the remaining cases,
deposits may be granulous and IgA appears to be the
most frequent immunoglobulin. 28

2.3 LINEAR IGA DEPOSITS IN THE BASEMENT
MEMBRANE ZONE 
Linear IgA bullous dermatosis (LAD) 

Linear IgA dermatosis is distinct from dermatitis
herpetiformis. DIF is essential in the differential diag-
nosis of these two diseases, especially because there is
no intolerance to gluten in LAD. The autoantigen is a
120kDa glucoprotein and represents a portion of the
180kDa (BP180) autoantigen of bullous pemphigoid,
which underwent sheddase. 30-31

DIF: Linear or homogeneous IgA deposits in
the basement membrane zone in 80-100% of the
patients (Figure 4c). Occasional C3 and IgG deposits
may be found in the BMZ. 3,28 

3. DERMAL FLUORESCENCE
In this group we highlight granulous deposits

at the top of the dermal papillae in dermatitis herpeti-
formis (DH) and the fluorescence observed in the ves-
sel walls in vasculitis and porphyrias. For didactic rea-
sons, we have included in this group findings about
lichen planus, which most often correspond to cytoid
bodies below the BMZ and with no established clini-
cal significance. 

Dermatitis herpetiformis
DIF is an important diagnostic tool in DH, since

deposits of immunocomplexes (IgA) in the dermal
papillae diagnose the gluten-sensitive disease. 

DIF: granulous, fibrillar or dotted IGA deposits
are found in the dermal papillae (Figure 5a). The IgA
subtype consists basically of IgA1; IgA2 rarely occurs.
Other immunoglobulins and C3 may be found in the
dermal papillae, but are rare. 32-33 

VASCULITIS
In vasculitis, immunodeposits are often located

in the walls of postcapillary venules of the superficial
dermis, since the most frequent processes are leuko-
cytoclastic vascullitis (LCV) and Hennoch-Schönlein
purpura (HSP). The specimen should be collected
within the first 24 hours because immunocomplexes
are rapidly degrated.

DIF: In Hennoch-Schönlein purpura, IgA
deposits of granulous pattern predominate (75-100%)
in the vessel walls of the superficial dermis (Figure
5b). In leukocytoclastic vasculitis, deposits on the vas-
cular walls are predominantly constituted by C3,
followed by IgM and IgG, and they are fibrillar.  In
cryoglobulinemias, C3 predominates and sometimes
IgM and IgA are observed in the vessels. In collageno-
sis, the most frequently observed deposits are of IgG,
IgM, and C3. 28,34

FIGURE 3: in vivo ANF 
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Porphyrias
Lesioned skin in porphyria (cutanea tarda, ery-

thropoietic, variegate, coproporphyria) shows homo-
geneous deposits of IgG, IgM (rare), C3, and IgA in
the walls of dilated vessels in the papillary dermis and
throughout the BMZ. The frequency of such deposits
in active lesions may reach 100%, whereas in the nor-
mal skin of patients positivity is of 50% (Figure 5c). 3,28

Lichen planus
DIF: presence of fluorescent cytoid bodies with

IgM (Figure 5d), and less frequently IgA and IgG.

Granulous IgM deposits may be found in the BMZ.
However, findings do not indicate the diagnosis of
lichen planus because they can be associated with
other conditions (LE, BP). 35-36

Direct immunofluorescence of lupus erythematosus
In lupus erythematosus (LE), immunocomplex-

es target the nuclear components of keratinocytes and
structures of the basement membrane zone. DIF aids
in the diagnostic confirmation of lupus erythemato-
sus, distinguishing it from other diseases. IgG, IgM,
IgA, and C3 deposits may occur, in addition to other
immunoreactants in the BMZ. There are several
deposit patterns in the BMZ, such as: homogeneous,
fibrillar, linear, and granulous, which can be focal or
continuous. Fluorescent cytoid bodies can be
observed in the dermis in the dermo-epidermal junc-
tion with IgM or IgA. Prevalence of immunoglobulins
in the BMZ is partly determined by age, localization
and morphology of the lesion, activity of the disease,
and treatment. 3,28,37

Chronic cutaneous lupus erythematosus 
In chronic cutaneous lupus erythematosus

(CCLE), the occurrence of immunoreactant deposits
varies between 60 and 90%. DIF often shows positivity
in CCLE after the second month of the disease. The site
of the biopsy is extremely important: lesions in the
trunk are generally negative, while those in the cephal-
ic portion, neck, and upper extremity show more than
80% of positivity. IgG and IgM with homogeneous,
granulous or reticulate pattern (Figure 6) are the most
frequent, and most authors find greater positivity for
IgM. DIF is usually negative in healthy skin. 3, 28, 37 

Fluorescent cytoid bodies (IgA and IgM) are
found in the papillary dermis and represent degener-
ation of basal keratinocytes. They are not exclusive to
LE, since they are frequently found in lichen planus
(LP) and other inflammatory dermatoses. 

Subacute cutaneous lupus erythematosus (SCLE) 
DIF findings are similar to those of CCLE, with

positivity around 54 and 100% of the cases. Neverthe-
less, fluorescence of the BMZ is often granulous and
occasional fluorescence of the nuclei of keratinocytes
occurs – the in vivo ANF phenomenon. 3,22,28

Systemic lupus erythematosus 
In systemic lupus erythematosus (SLE)

immunoreactant deposits (lupus band test=LBT) 37

are essential in the diagnosis and prognosis of the dis-
ease when associated with clinical findings and sero-
logic tests. As a diagnostic test, LBT is 60 to 90% sen-
sitive in the photoexposed normal skin of SLE
patients, as compared with non-exposed areas (40-

B

A

C

FIGURE 4: A. Bullous pemphigoids - Linear C3 in the BMZ; B. EBA
- Linear IgG in the BMZ; C. Linear IgA bullous dermatosis -IgA

deposits in the BMZ
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60%). The area currently recommended is the deltoid
area or dorsal portion of the forearm. As a prognostic
test, LBT should be performed in the non-exposed
area of normal skin (gluteal region and flexor portion
of the forearm).

In a study by Gilliam et al. 38 with 42 SLE
patients, 55% showed immunoglobulin deposits in
the uninvolved skin (LBT). LBT was positive in 70% of
the patients with renal LE and in 31% of the LE cases
without renal aggression.

Immunocomplex deposits involve various
immunoglobulins, associated or not with C3. The
most frequent association is of IgG/IgM. Fluorescence
can also occur in the dermal vessel walls, annexes and
in the nuclei of keratinocytes. 3, 28 

B- INDIRECT IMMUNOFLUORESCENCE 
Indirect immunofluorescence (IIF) is an impor-

tant diagnostic tool in autoimmune vesico-bullous
dermatosis (VBD) and allows the evaluation of circu-
lating autoantibodies. Often, the clinical and laborato-
rial correlation of patients is possible. 

The IIF technique employed in studies of circu-
lating antibodies in VBD uses the healthy epithelium
as substrate. Substrates vary based on the protocols of
each laboratory, but Brazilian researchers consider
healthy human skin obtained from prepuce, breasts or
eyelids ideal (easy obtention, good antigenicity), as a
substitute for monkey esophagus (Figure 7). 

An example of an IIF protocol is described
below: the skin is cryosectioned  (4 μ) and the frag-
ments are placed in silanized slides.  The patient’s dilut-
ed serum is incubated (to a ratio of 1:20) with the sub-
strate for 30 minutes at room temperature in a humid
chamber, followed by trizma base buffer/calcium (TBS
Ca2+) rinse. The reaction is developed by secondary
antihuman antibodies (igG, IgA, IgM, and C3) pro-
duced in rabbits, murines or caprines, and conjugated
with fluorescein isotiocianate (FITC). The reading of
the reaction is done on epiluminescence microscopy.

A

B

C

D

FIGURA 5: A. Dermatitis herpetiformis - Granulous IgA, top of the
dermal papillae; B. Hennoch-Schonlein purpura. IgA in the papillary
dermal vessel walls; C. Porphyria cutanea tarda. Homogeneous IgG
in the BMZ and in the dermal vessel walls; D. Lichen planus. IgM in

the BMZ and fluorescent cytoid bodies in the papillary dermis 

FIGURE 6: Lúpus eritematoso - IgG homogênea na ZMB
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In quantitative tests, the resulting titer is the one that
still detects fluorescence in the substrate. 3,5

Intraepidermal bullous dermatosis: pemphigus 
Similarly to DIF, IIF on pemphigus shows inter-

cellular fluorescence, of linear pattern, intraepithelial
(Figure 8). 

Pemphigus foliaceus 
IIF: classical PF and endemic PF (EPF) show the

same intercellular pattern of fluorescence- linear,
intercellular, intraepithelial. The autoantibodies of
the IgG class target desmoglein 1 (Dsgl- 160 kDa glu-
coprotein), its main autoantigen. 5,38 IIF is 90-100%
sensitive. 3,5 In invasive bullous or erythrodermic PF,
IIF titers may be high (>1:5120).

The dominant IgG subclass in EPF is IgG4.
Autoantibodies of the IgG1 and IgG2 subclasses are
detected in low titers in patients in remission and in
healthy individuals living in endemic areas, whereas
IgG3 is absent. 5,13,39 IgG4 is a pathogenic isotype capa-
ble of inducing EPF in an experimental model. Stud-
ies have shown that low IgG4 titers in IIF can be
found in 56% of EPF patients in clinical remission,
which could represent a greater possibility of reactiva-
tion of the disease if these autoantibodies target the
extracellular pathogenic epitopes of Dsg1 (EC 1-2). 40

Pemphigus vulgaris
In PV, the autoantibodies of the IgG class target

desmoglein 3 (Dsg3), an autoantigen of higher
expression in the squamous epithelia. When mucocu-
taneous lesions are present, patients may also present
antibodies against Dsg1. 14,41

IIF: fluorescence pattern similar to that of PF.
Patients show 75 to 100% of positivity for antiepithe-
lial antibodies of the IgG class. Predominance of IgG4
also occurs in the active disease. 5,14-15,41

Paraneoplastic pemphigus 
In PNP there is recognition of autoantigens of

mouse vesicle epithelium in 83% of the cases (Figure
9). In suspicious cases with negative IIF (mouse vesi-
cle epithelium), other immunological tests are neces-
sary, such as immunoprecipitation to dismiss the diag-
nosis of PNP. In PF and PV, IIF that uses mouse vesicle
epithelium as a substrate is often negative, but there
are patients, especially those with PV with predomi-
nance of mucosal lesions, who show reactivity against
desmoplakin 1. 17-18,42

IgA pemphigus 
IIF: It is characterized by intraepidermal inter-

cellular IgA deposits and it is positive in about 50% of
the cases. 19-20

Subepidermal bullous dermatosis 
Bullous pemphigoid

IIF: It shows circulating antibodies of the anticol-
lagen XVII (BP180) IgG class in 70% of the patients. It
appears that there is no correlation between antibody
titers and the extension or activity of the disease. 3,28,43

Epidermolisis bullosa acquisita/ Bullous systemic
lupus erithematosus 

IIF: It shows circulating anti-BMZ IgG antibod-
ies in 25-50% of the patients. There is no correlation
between antibody titers and the extension or activity
of the disease. The fluorescence pattern of EBA is sim-
ilar to that of BP. The salt-split skin technique allows
their differentiation through the localization of fluo-
rescence. 

IIF: Salt-Split Skin 
The salt split skin technique (SS) was deve-

loped in 1984
44

and increased the sensitivity of detec-
tion of anti-BMZ antibodies in subepidermal VBD
when compared with the non-cleaved substrate
(skin). 

The SS technique consists in incubating normal
human skin in a sodium chloride solution (NaCl 1.0
M) for 72 hours at 4ºC, with a daily change of solution

FIGURE 7: Indirect immunofluorescence

FIGURE 8: Pemphigus. IIF- intercellular, intraepithelial IgG
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during this period. In this way, the split or artificial
separation of skin is induced in the lamina lucida of
the BMZ. Splitting separates the autoantigens of BP
and EBA. The epidermal side contains antigens associ-
ated with the hemidesmosome (plectin, BP antigen –
BP 230) and the dermal side consists of laminin 5
(below the lamina lucida) and types IV (lamina densa)
and VII (anchorage fibrillas) collagens. 

About 85% of the serum of patients with BP
show binding of antibodies of the IgG class to target
antigens at the top of the blister (epidermal side) or
on both sides of the cleavage in 15% of the cases (Fig-
ure 10a). This is due to the localization of BP antigens,
which are present in the hemidesmosome (PBGA1) or
in the lamina lucida (BPGA2 – BP180 or type XVIIa col-
lagen). 44

In EBA or SBLE patients there is reactivity on
the bottom of the blister (dermal side) because type
VII collagen is found in anchorage fibrillas in the sub-
lamina densa region (Figure 10b). EBA shows about
50% of positivity in the SSS.

Mucous membrane pemphigoid
The main autoantigen of mucous membrane

pemphigoid (MMP) is laminin 5 (calinin), but PB180
and a6b4 are also cited. 

IIF: it is rarely positive, around 10% of patients
with anti-IgG against the BMZ. The best substrate is
the healthy human mucosa (oral or vaginal). 3,28

SS: positivity in the epidermal and dermal side
of the cleavage. 27,28

Pemphigoid gestationis (PG) or herpes gestationis
(HG)

HG is considered a specific form of BP that
occurs during pregnancy.  

IIF: circulating antibodies of the IgG1 subclass
in 10-20% of the cases. These patients’ serum contains
complement-fixing anti-BMZ antibodies, known as

HG factor. In SS, they usually show fluorescence in the
epidermal side of the cleavage. 28

HG factor: It is an amplified IIF technique, to
which a complement source is added (fresh normal
human serum). It is used when there is doubt about
diagnosis and increases IIF sensitivity in HG to 50%. 28 

Linear IgA bullous dermatosis (LAD)
IIF: circulating IgA antibodies are rare (7 to

30% of the cases) and IIF should be performed to dis-
miss other dermatoses such as BP. 3,28,30

SS: positive on the epidermal side in 60-70% of
the cases. 3,30 

Dermatitis herpetiformis
IFF: it is often negative for circulating IgA anti-

bodies. 
In conclusion, we can consider immunofluores-

cence (direct and indirect) to be a sensitive and spe-
cific method to detect in situ and circulating autoanti-
bodies in autoimune vesicle-bullous dermatosis; in
inflammatory dermatosis, it can be an auxiliary labora-
tory tool in the conclusive diagnosis of the disease
under investigation. �

An Bras Dermatol. 2010;85(4):490-500.

FIGURE 9: Paraneoplastic pemphigus.  IIF (mouse vesicle epithelial
cells)- intercellular IgG

FIGURA 10: A. Bullous pemphigoid. Salt Split Skin, epidermal side
(IgG); B. Epidermolisis bullosa acquisita. Salt Split Skin, dermal

side (IgG)

B

A
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