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Correlation between Histopathological Findings  
and Results of Direct Immunofluorescence in the Diagnosis  

of Canine Localized Cutaneous Chronic Lupus Erythematosus

Juliana Odaguiri1, Valéria Aoki2, Lígia Maria Ichimura Fukumori2, Alexandre Marques Périgo2,  
Nilceo Scwery Michalany3, Isabella Fontana4 & Carlos Eduardo Larsson1

ABSTRACT

Background: Localized chronic cutaneous lupus erythematosus (CCLE), also known as discoid lupus erythematosus, is 
one of the most prevalent canine autoimmune skin diseases. Histopathology is considered the gold standard for the diag-
nosis of CCLE and the accuracy of which can be increased by use of direct immunofluorescence (DIF). This study aimed 
to investigate the fluorescence pattern revealed by DIF in cases of canine localized CCLE and to establish and compare 
its effectiveness with that obtained from histopathology.
Materials, Methods & Results: Eleven dogs suspicious to localized CCLE, i.e., those animals that presented mucocutane-
ous lesions as erythema, leucoderma, erosive-ulcerative lesions, and loss of nasal planum architecture and its transition 
to the haired skin underwent medical physical and laboratory examinations (blood count, platelet count, determination of 
alanine transaminase, alkaline phosphatase, total protein, serum albumin, urea, creatinine). Only those animals that proved 
to be normal across both the physical and laboratorial evaluation were included in Group I. Animals belonging to this 
group were submitted to general anesthesia to biopsy two samples of lesioned skin from nasal planum to histopathologic 
examination and DIF test. Five dogs with no skin lesions were included in Group II as negative control to the DIF assay. 
Two samples of no lesioned skin from nasal planum were biopsied to histopathologic and DIF evaluation. The kappa (k) 
coefficient was used to determine the degree of agreement and reliability of the results of both tests. A P-value < 5% was 
considered to be statistically significant. In Group I, all animals were normal across both the physical and laboratorial 
evaluation. A diagnosis of canine CCLE was established in 81.8% (9/11) of the animals based on histopathology analysis. 
Two dogs, numbers 10 and 11, respectively, had histopathologic findings suggestive of cutaneous leishmaniasis and com-
patible with canine demodicosis. The DIF assay confirmed the diagnostic of canine CCLE in 100% (11/11) of the cases, 
including dogs numbers 10 and 11. Direct immunofluorescence positivity for canine localized CCLE was determined by 
the presence of homogeneous green fluorescence in the basement membrane zone, with IgM and C3 immunoreagents 
being found at a significantly higher frequency (P = 0.007) than IgA and IgG (P = 0.017 and P = 0.037, respectively). 
In Group II, no alterations from histopathologic examination and unspecific fluorescence from DIF reaction were shown 
in all animals belonging to this group. A substantial and significant degree of agreement or reliability (k = 0.738 and P = 
0.002, respectively) was established between the results of both tests.
Discussion: In veterinary medicine, there is a lack of studies about DIF around autoimmune dermatoses. This is the first 
manuscript comparing histopathological and direct immunofluorescence findings in the diagnostic of dogs with localized 
CCLE. In the present study, the positivity to the DIF assay for canine localized CCLE was established by the presence of 
green fluorescence of a homogeneous morphologic pattern, especially for IgM and C3, located in the BMZ and cutaneous 
annexes. Direct immunofluorescence excluded the suspicion of cutaneous leishmaniasis determined by the histopathological 
findings and confirmed the diagnostic of canine localized CCLE in the dog number 10. Statistically, a substantial degree 
of agreement and reliability was shown between DIF and histopathology. Therefore, we concluded that the DIF assay is a 
highly effective and useful complementary examination that improves our ability to diagnose canine CCLE.

Keywords: discoid lupus erythematosus, canine, cutaneous chronic lupus erythematosus, direct immunofluorescence.
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INTRODUCTION

Canine localized chronic cutaneous lupus 
erythematosus (CCLE) is one of the most prevalent 
autoimmune skin diseases in dogs. The most common 
cutaneous lesions are characterized by depigmenta-
tion, erythema, and scaling of the nose. A helpful 
early change is the conversion of the normally rough, 
cobblestone-like architecture of the nasal planum to a 
smooth surface [2,5,6,8,14]. Some authors consider the 
discoid lupus erythematosus (DLE) description inap-
propriate for dogs affected by the disease, because the 
cutaneous lesions do not acquire the morphologically 
discoid appearance found in human patients with the 
condition [2,11]. CCLE differs from systemic lupus 
erythematosus (SLE), in its absence of extra-muco-
cutaneous manifestations, which typically means that 
the prognosis is good [5,6,14]. 

Diagnosis of canine localized CCLE is es-
tablished based on the association of three diagnostic 
criteria, i.e., clinical, anatomic, and pathologic, and the 
absence of systemic manifestations of SLE. It is pos-
sible to improve our ability to diagnose CCLE using 
direct immunofluorescence (DIF), where it is possible 
to verify the presence of autoantibodies and complement 
activation along the dermal-epidermal junction, also 
known as the basement membrane zone (BMZ) [7,11]. 
Although DIF is not a routine diagnostic examination, it 
is indicated for at least 20% of suspected cases of CCLE 
in which gross pathology does not allow for a precise 
etiologic diagnosis [2]. 	 The aim of the present study 
was to determine the fluorescence pattern in cases of 
canine CCLE, in addition to establishing and comparing 
the effectiveness of DIF with that of histopathology.

MATERIALS AND METHODS

Animal recruitment and clinical management

This study was approved under the Ethical 
Principles in Animal Research followed at the authors’ 
institution and included companion dogs brought by 
their owners for treatment to either of two dermatology 
clinics in major veterinary centers in Brazil.

Eleven dogs with mucocutaneous lesions sug-
gestive of CCLE, i.e., erythema, leucoderma, erosive-
ulcerative lesions, and loss of nasal planum architec-
ture and its transition to the haired skin, underwent 
a medical history as well as physical and laboratory 
examinations (blood count, platelet count, determina-

tion of alanine transaminase, alkaline phosphatase, 
total protein, serum albumin, urea, creatinine). Only 
animals that had not been treated with corticosteroids 
(topical or systemic) in the previous 60 days and 
had a normal physical examination and laboratory 
investigations were included in group 1. Biopsies of 
the lesions present on the nasal planum from dogs in 
this group were performed under general anesthesia. 
Two skin samples were collected from each animal for 
histopathologic analysis and DIF reaction.

Group 2 was a negative control for DIF reac-
tion and contained five dogs with no skin alterations 
that had been euthanized due to senility or after car 
accidents. All animals were healthy and had not been 
treated with any medications according to their medical 
histories. Immediately after the animals were eutha-
nized, two uninjured skin fragments were collected for 
histopathologic testing and DIF reaction.

Biopsy of skin fragments for histopathology

Skin fragments with leucodermic lesions, ery-
thema, and loss of architecture in both the nasal planum 
and in its transition to the haired skin with diameters 
ranging from 3 mm to 4 mm were collected from the 
group 1 animals using a punch. Residual blood was 
removed from the biopsied samples, which were imme-
diately stored in 10% formaldehyde. Histopathologic 
examination was performed in a specialized, private 
laboratory. The same procedure was carried out for 
the group 2 animals; however, healthy skin fragments 
were collected from the nasal planum. 

Biopsy of skin fragments for DIF and DIF reaction

A skin fragment was collected from the nasal 
planum of each animal in group 1, with the same le-
sion characteristics as those previously mentioned, 
with the aid of the punch (3 and 4 mm), for use in 
DIF. The samples were placed in Eppendorf tubes 
containing cryoprotective medium (Tissue-Tek O.C.T. 
Compound®)1 and kept at a temperature of -20°C for a 
maximum of 21 days. The DIF reaction was performed 
in the cutaneous immunopathology laboratory at our 
institution. The same procedure was employed for the 
animals of group 2, but using skin fragments devoid 
of nasal planum lesions.

Each skin fragment was cryosectioned at -20°C 
and a thickness corresponding to four microns, and 
then arranged in quadruplicate on salinized slides. 
Four slides were prepared for each animal in order to 
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evaluate, individually, the deposition of three different 
classes of immunoglobulins and a canine complement 
factor, respectively: IgA, IgG, IgM, and C

3
. For each 

section, the primary anti-canine antibody conjugates 
were applied to fluorescein isothiocyanate (anti-IgA, 
anti-IgM and anti-C3, 1:40 dilution (Bethyl®)2 and anti-
IgG (Sigma®)3 at 1:20 dilution in Evans blue dye, also 
at 1:20. The sections remained in their conjugates for 
30 min in a dark, moist chamber at room temperature 
in order for the binding of the conjugates to the immu-
nocomplexes to occur. Next, we performed a wash with 
Tris-buffered saline alkaline solution (pH 7.5) for 20 
min to achieve greater exposure of the antigenic sites. 
To complete the mounting of each section, a drop of 
buffered glycerin (pH 9.0) was instilled over each slice 
of the fragment to augment the reaction’s fluorescence. 
The preparation was covered with a cover slip and read 
under the epiluminescent microscope (model HBO)4.

Statistical analysis

We determined the degree of agreement and 
reliability between the DIF results and those of histo-
pathology, as well as the frequency of positivity to the 
immunoreagents (IgA, C3, IgM e IgG) in all the dogs 
with CCLE included in this study. Analysis of the data 
was performed using Statistical Package for the Social 
Sciences software (SPSS Inc., Chicago, IL, USA). For 
this, we used the Kappa (k) coefficient, including the 
16 animals gathered from groups 1 and 2, in order to 
determine the degree of agreement or reliability of the 
DIF results, when compared to histopathology, taking 
into consideration values between “negative 1” (com-
plete disagreement) and “positive 1” (total agreement). 
For the results obtained, we considered a P-value of < 
5% to be statistically significant. Table 1 shows the k 
values and their respective interpretations.

RESULTS

All parameters evaluated by the physical and labo-
ratory investigations (blood count, white blood cell count, 

Table 1. Kappa agreement index.

Kappa (k) values Agreement

-1, 0 None

0-0.19 Insignificant

0.20-0.39 Weak

0.40-0.59 Moderate

0.60-0.79 Substantial

0.80-1.00 Perfect

platelet count, alanine transaminase, alkaline phosphatase, 
total protein, serum albumin, urea, creatinine, electrocardi-
ography) were within normal range in all 11 dogs.

Histopathologic examination established the 
diagnosis of CCLE in 81.8% (9/11) of the animals in 
group 1. Varying degrees of vacuolar degeneration and 
a significant reduction of melanin in the keratinocytes 
were observed in the basal layer in all of the animals. 
Thickening and irregularity of the basal membrane was 
also a frequent histologic finding (88.9%; 8/9). In the 
papillary dermis, lymphoplasmacytic infiltrate, in most 
cases compromising the basal layer, and the presence of 
melanophages were the primary histologic alterations 
observed in this region. Periadnexal lymphocytic infil-
trate could be observed in the reticular dermis (Figure 1).

Two dogs in group 1 had histopathologic 
findings suggestive of cutaneous leishmaniasis and 
compatible with canine demodicosis, respectively 
(Figures 2 and 3).

In dog 10, histopathologic examination raised 
suspicion for cutaneous leishmaniasis, so serological 
testing by indirect immunofluorescence and enzyme-
linked immunosorbent assay were performed. Ad-
ditionally, parasitologic examination using material 
collected via aspiration puncture of the popliteal lymph 
nodes, and immunohistochemistry, were performed. 
All results were negative.

Histopathologic changes were not observed in 
the skin fragments collected from the nasal planum of 
the dogs included in group 2.

In group 1, DIF established the diagnosis of 
CCLE in 100% (11/11) of the animals, including in dogs 
number 10 and 11, who had initially presented a histo-
pathologic diagnosis of cutaneous leishmaniasis and 
signs consistent with canine demodicosis, respectively. 
A positive reaction was characterized by a homogeneous 
fluorescent green band located in the BMZ (Figures 4 
and 5). Distinct patterns (focal or continuous) and fluo-
rescent intensity were observed (Table 2). 

Different positivity frequencies were encountered 
for IgA (63.6%; 7/11), IgM (72.7%; 8/11), IgG (54.5%; 
6/11), and C

3
 (72.7%; 8/11), as shown in Figure 6. 

With the exception of dogs 2 and 6, which 
showed positivity for only IgM and IgG, respectively, 
all the other dogs presented positive results in equal or 
greater numbers for the two immunoreagents.

In all cases, we observed the homogeneous fluo-
rescence pattern in the BMZ, varying between focal and 
continuous. When observing positivity of the autoantibod-
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ies conjugated to fluorescein in the BMZ and periadnexal 
or perivascular regions, three different levels of fluorescent 
intensity were encountered (intense, moderate or weak) 
with their respective immunoreagents (Figure 7). 

The five animals from group 2 did not demon-
strate positivity for the DIF reaction.

Comparing the results of DIF with those of his-
topathology, we obtained an overall value of agreement 

Table 2. Results of direct immunofluorescence in injured skin of 11 dogs with chronic cutaneous lupus erythematosus.

Dog Anti-IgA Anti-C3 Anti-IgM Anti-IgG

1

BMZ: Moderate, 

homogeneous and focal 

fluorescence 

BMZ: Low, homogeneous and 

focal fluorescence
Absence of specific fluorescence Negative

2 Negative Negative

BMZ: Moderate, homogeneous 

and focal fluorescence. 

Vessels of the papillary 

dermis: moderate and granular 

fluorescence

Negative

3 Negative Negative

Periadnexal and perifollicular 

regions: Moderate, 

homogeneous and continuous 

fluorescence

BMZ, periadnexal and 

perifollicular regions: 

Moderate, homogeneous 

and focal fluorescence

4

BMZ: Low, homogeneous 

and continuous 

fluorescence

BMZ: Moderate, homogeneous 

and focal fluorescence
Absence of specific fluorescence

Absence of specific 

fluorescence

5
BMZ: Low, homogeneous 

and focal fluorescence

BMZ: Low, homogeneous and 

focal fluorescence

BMZ and periadnexal: 

Moderate, homogeneous and 

focal fluorescence

BMZ: Intense, 

homogeneous and focal 

fluorescence

6
Absence of specific 

fluorescence

Absence of specific 

fluorescence
Absence of specific fluorescence

BMZ: Moderate, 

homogeneous and focal 

fluorescence

7
BMZ: Low, homogeneous 

and focal fluorescence

BMZ and adnexal: Moderate, 

homogeneous and continuous 

fluorescence

BMZ and adnexal: Moderate, 

homogeneous and continuous 

fluorescence

Absence of specific 

fluorescence

8

BMZ: Low, homogeneous 

and continuous 

fluorescence

BMZ: Moderate, homogeneous 

and continuous fluorescence

BMZ: Moderate, homogeneous 

and continuous fluorescence

BMZ: Moderate, 

homogeneous and focal 

fluorescence

9
BMZ: Moderate, 

homogeneous and focal 
fluorescence

BMZ and the vessel wall of 
the papillary dermis: Intense, 
homogeneous and continuous 

fluorescence

BMZ and adnexal: Moderate, 
homogeneous and continuous 

fluorescence

Absence of specific 
fluorescence

10
BMZ: Moderate, 
homogeneous and 

discontinuous fluorescence

BMZ: Moderate, homogeneous 
and continuous fluorescence 

BMZ: Moderate, homogeneous 
and continuous fluorescence

Focal fluorescence in 
hair follicle

11
Absence of specific 

fluorescence
BMZ: Moderate homogeneous 
and continuous fluorescence, 

BMZ: Moderate, homogeneous 
and continuous fluorescence

BMZ: Moderate, 
homogeneous and 

continuous fluorescence

or reliability of 81.8% (9/11) and a k-value of 0.738, 
translating to an agreement or reliability classified as 
substantial and statistically significant (P = 0.002) 
between the two diagnostic methods.

In all of the animals diagnosed with canine 
CCLE by DIF, we observed positive fluorescence for 
C3 and IgM at a significantly higher frequency than 
for IgA and IgG (Table 3).
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Table 3. Values of kappa index (k) used to evaluate the frequency of positivity of immunoreagents (IgA, IgM, IgG and C3), correlated 
with direct immunofluorescence for the diagnosis of canine chronic cutaneous lupus erythematosus.

 Immunoreagent DIF (k) P - value Positivity frequency

IgA 0.522 0.017 Moderate

C3 0.625 0.007
Substantial

IgM 0.625 0.007

IgG 0.429 0.037 Moderate

Figure 1. Vacuolar degeneration with reduction of the melanin pigment in 
keratinocytes of the basal layer. Basement membrane stained by periodic 
acid-Schiff, slightly and irregularly thickened. In papillary dermis and 
the superficial-vascular plexus, one can observe a moderate lymphocytic 
infiltrate attacking the basal layer and having interposed melanophages and 
some dilated blood vessels.

Figure 2. Dog 10, with alopecia and erythema on the nasal bridge and 
periocular region, and loss of the architecture of the nasal planum. Histo-
pathologic diagnosis suggestive of cutaneous leishmaniasis.

Figure 3. Dog 11, with erythematous lesions and loss of the nasal planum ar-
chitecture with histopathologic diagnosis compatible with canine demodicosis.

Figure 4. Intense, continuous and homogeneous fluorescence evidenced in 
the basement membrane zone, through assessment of the antic-C3 comple-
ment in a dog with chronic cutaneous lupus erythematosus. Amplification 
40×. Cutaneous Immunopathology Laboratory, Department of Dermatol-
ogy, Faculty of Medicine, University of São Paulo, SP, Brazil.
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Figure 5. Low intensity, continuous and homogeneous fluorescence 
deposited at the basement membrane through assessment of presence of 
anti-IgA antibody, in a canine patient with chronic cutaneous lupus ery-
thematosus. Amplification 40x.  Cutaneous Immunopathology Laboratory, 
the Department of Dermatology, Faculty of Medicine, University of São 
Paulo, SP, Brazil.

Figure 6. Direct immunofluorescence positivity for different classes of 
immunoglobulins and complement in 11 dogs with chronic cutaneous 
lupus erythematosus.

Figure 7. Different levels of fluorescence intensity (low, moderate and intense) from the direct im-
munofluorescence in 11 dogs with chronic cutaneous lupus erythematosus.

DISCUSSION

CCLE is one of the most prevalent autoimmune 
skin diseases in dogs and, unlike SLE, does not cause 
multi-systemic clinical manifestations or changes in 
laboratory results [6,8,14]. Apart from the cutaneous 
lesions, all dogs in group 1 appeared healthy upon 
physical and laboratory examination, therefore exclud-
ing involvement of SLE.

	The diagnosis of lupus erythematosus was 
confirmed based on histopathology in 81.8% of ani-
mals in group 1. In human medicine, it is known that 
histopathology alone can confirm the diagnosis in up 
to 92% of cases of CCLE [2]. There are no current 
comparable data available in the veterinary literature. 
The primary histopathologic changes observed in the 
group 1 dogs were degeneration or apoptosis of basal 

cells, a lymphocytic inflammatory infiltrate, and pig-
mentary incontinence resulting from loss of melanin 
caused by damage to keratinocytes in the basal layer 
and their phagocytosis by macrophages of the superfi-
cial dermis, all of which are considered to be the main 
histopathologic findings in canine CCLE [4].

Diagnosis of CCLE was established in 100% of 
the animals in group 1 using DIF. This value exceeded 
the values reported in the literature, in which positivity 
ranges between 25% and 90% [8].

The morphologic pattern of fluorescence found 
in the BMZ was homogeneous. According to data 
originating from human dermatology, homogeneous 
and granular patterns, especially in deposits of IgM 
and IgG, are the most frequently found patterns in 
CCLE [1,10]. 
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The positivity frequencies of IgM (72.7%) 
and C3 (72.7%) deposits found in the BMZ were sig-
nificantly higher than those of IgA (63.6%) and IgG 
(54.5%). These values differ to some degree from the 
few reports already available in the veterinary litera-
ture, in which a greater positivity for IgA (70%) and C

3
 

(90%) and a lower positivity frequency for IgM (40%) 
and IgG (40%) have been established [3,14].

Except for dogs 2 and 6, which were positive 
for only one immunoreagent, we obtained positive 
results in all other dogs for at least two immuno-
globulins or in the complement. The DIF assay may 
be considered positive when there is at least one im-
munoreagent deposited in the BMZ, and sometimes 
around the hair follicles. However, the specificity can 
be increased when two or more immunoreagents are 
shown in the dermo-epidermal junction of diseased 
skin [10-12]. Therefore, the DIF results for dog 10, 
that the initial histopathology of which was suggestive 
of cutaneous leishmaniasis, can be considered highly 
specific for CCLE, due to being positive for all four 
immunoreagents. It is known that the DIF reaction 
shows no fluorescence in cutaneous lesions caused 
by leishmaniasis [9]. A high incidence of false nega-
tive results can result from serological analysis, RIFI 
and enzyme-linked immunosorbent assay, given that 
seroconversion occurs in only 25% of dogs originating 
from endemic areas [13]. Further, parasitologic diag-
nosis, considered to be the gold standard for diagnosis 
of leishmaniasis, may not be sufficient to demonstrate 
the amastigote forms, especially in the absence of 
lymphadenopathy and anemia [8], as was the case in 
this dog. It is impossible to differentiate between CCLE 
and cutaneous leishmaniasis clinically. This is because 
the latter can have atypical clinical manifestations that 
mimic the classic lesions of other dermatopathies, 
which are referred to as pemphigus foliaceus-like, 
squamous cell carcinoma-like, alopecia areata-like and, 
also, CCLE-like [13]. Therefore, DIF was crucial for 
exclusion of the diagnosis of cutaneous leishmaniasis 
suggested by the histopathologic examination of this 

animal. Considering the above, the DIF assay can be 
considered decisive for exclusion of cutaneous leish-
maniasis suggested by the histopathologic examination 
of this animal.

Similarly, the DIF results for animal number 11 
were also highly specific for CCLE, due to their positiv-
ity for three immunoreagents, being able to attribute 
the finding of Demodex canis, a chance discovery of 
the mite, seeing as it is considered a normal component 
of the biota of dog skin.

Different levels of fluorescent intensity, i.e., 
weak, moderate or intense, were observed in the ani-
mals from group 1. 

To date, there are no studies, even in human 
medicine, that correlate the intensity of fluorescence 
found in the BMZ and cutaneous annexes with specific 
parameters, such as the severity or prognosis related 
to CCLE [1].

CONCLUSIONS

With the results obtained, we conclude that 
positivity to the DIF assay for canine CCLE is es-
tablished by the presence of green fluorescence of a 
homogeneous morphologic pattern, especially for IgM 
and C3, located in the BMZ and cutaneous annexes. 
The substantial degree of agreement and reliability 
shown between DIF and histopathology indicate that 
the DIF assay is a useful and effective complemen-
tary examination for improvement of the diagnosis of 
canine CCLE.  
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