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Sir
I write to honor our memory of Ernst H. Beutner, Ph.D., a 

distinguished leader in dermatology and immunology; a mentor, 
gentleman, husband and father, an outstanding supervisor and 
true light in this world for many years.
I do not write to characterize his outstanding scientific 
achievements; these are well known. For those desiring to 
learn more about his scientific legacy, please refer to the links 
provided below.
When I first began to communicate professionally with Dr. 
Beutner, I was a physician scientist from outside the United 
States, working to medically and scientifically characterize a 
new form of endemic pemphigus foliaceus. Specifically, the 
disease is geographically centered in the area of El Bagre, 
Colombia, South America (El Bagre EPF). Because my work 
represented an attempt to characterize a new disease, many 
of my requests for funding, as well as my early scientific 
results were not easily accepted. I contacted Dr. Beutner, a 
well established international expert in autoimmune bullous 
diseases; I then sent some patient biopsies and a summary of 
my initial work to him at Beutner Laboratories in Buffalo, New 
York, USA. One day, I received a return call from Dr. Beutner, 
telling me that he wanted to review further data on El Bagre EPF 
and meet in the future. Indeed, in one of the next meetings of 
the Society for Investigative Dermatology, a senior gentleman 
approached me without a name badge; he had white hair, deep 
blue eyes and an amazing smile. He asked me to explain my 
poster to him, and asked many excellent scientific questions. 
He told me one beautiful, truly funny joke. I noticed that some 
people were taking photographs of this gentleman, and asked 
someone why this was happening. I was then informed that he 
was indeed Dr. Beutner. I remember being absolutely amazed 
that such a humble, funny man could also be such an amazing 
scientific genius! 
Dr. Beutner encouraged me by sharing how he went through 
similar experiences seeking funding and publishing success 
when he attained groundbreaking immunodermatology 
discoveries with Dr. Robert Jordon and others. He related that 
small journals initially published much of the work, because 
these  journals judged the work itself and were not afraid to 
challenge the prevailing scientific dogma and paradigms. He 

reminded me that Christopher Columbus was once on the 
verge of a crew mutiny because he had put absolute trust in his 
studies of earth and star movements. He also reminded me of Sir 
Isaac Newton under the apple tree, where a simple observation 
changed our understanding of gravitational forces. He provided 
many other examples. I listened to his wisdom.
When we met by telephone or in person, Dr. Beutner never 
asked me how many indexed publications I had attained, how 
many professional committees I had served on and so forth. 
He consistently asked the same initial questions, specifically: 
1) How are you?; 2) How is your daughter?; and 3) How are 
your patients?. These questions reminded me of his priorities 
and values, ie, people in first place, and science and medicine to 
serve them in a respectful second place.
In July, 2010 at Beutner Laboratories we sat together comparing 
immunofluorescence and immunohistochemistry findings 
in autoimmune bullous diseases (Fig. 1). He listened and 
analyzed my slides. I recall presenting some different findings 
in selected diseases to those previously described by him, and 
demonstrating my data. He never stated that I was “wrong”. He 
would listen and observe each slide carefully. He would think 
deeply and encourage me to keep working hard on the data.

Figure 1. Dr Ernest H. Beutner, the Father of 
Immunodermatology of Boytner labs, Buffalo, NY (July) 
with Dr Ana Maria Abreu-velez.
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I saw a man at an advanced age, working long hours on our 
research project and demonstrating a phenomenal level of 
interest and commitment. 
Dr. Beutner’s last words to me were to the effect that “I pass the 
torch on to you”. I recall telling him, “l am not you, Dr. Beutner; 
but I can assure you that I will do my best to continue your 
work and honor your legacy with other colleagues. We will try 
our best to serve future generations, and especially to help the 
patients”. I believe all members of our profession now have Dr. 
Beutner’s torch, and thus should try our best to be honest and 
ethical scientists and laboratory physicians. As Dr. Beutner and I 
discussed, we all believe we might know the truth about a given 
biologic process or disease, but other findings will emerge over 
time and God will certainly have the last word. Given history, 
it is pretentious to believe otherwise. Great scientists know that 
natural system phenomology is consistent in revealing truth, but 
only when we observe carefully and honestly.

In summary, my sincere thanks to Dr. Beutner’s family and to 
all at Beutner Laboratories for allowing all of us to share his life. 
It is rare to have the opportunity to learn from, and to know such 
a wonderful giant of a man.  I believe I can speak for all who 
knew him in stating that we will always miss him, and deeply 
respect him.  

Websites:
http://www.buffalonews.com/20130613/ernst_h_beutner_
renowned_dermatology_researcher.html
http://wiki.verkata.com/en/wiki/Wikipedia_talk:Articles_for_
creation/Ernst_H._Beutner

BEUTNER, JORDAN SHARE 2000 DERMATOLOGY 
FOUNDATION DISCOVERY AWARD and hundreds more sites, 
publications books etc

Copyright by Ana Maria Abreu Velez. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Abstract
Introduction: In patients with autoimmune skin blistering diseases (ABDs), the diagnostic gold standard has classically been direct and 
indirect immunofluorescence (DIF and IIF), despite inherent technical problems of autofluorescence. 
Aim: We sought to overcome autofluorescence issues and compare the reliability of immunofluorescence versus immunohistochemistry 
(IHC) staining in the diagnoses of these diseases.
Methods: We tested via IHC for anti-human IgG, IgM, IgA, IgD, IgE, Kappa light chains, Lambda light chains, Complement/C3c, Complement/
C1q, Complement/C3d, albumin and fibrinogen in 30 patients affected by a new variant of endemic pemphigus foliaceus in El Bagre, Colombia 
(El Bagre-EPF), and 30 control biopsies from the endemic area. We also tested archival biopsies from patients with ABDs whose diagnoses 
were made clinically, histopathologically and by DIF/IIF studies from 2 independent dermatopathology laboratories in the USA. Specifically, 
we tested 34 patients with bullous pemphigoid (BP), 18 with pemphigus vulgaris (PV), 8 with pemphigus foliaceus (PF), 14 with dermatitis 
herpetiformis (DH) and 30 control skin samples from plastic esthetic surgery reduction surgeries.  
Results: The diagnostic correlation between IHC and DIF-IIF was almost 98% in most cases. IHC revealed evidence of autofluorescence 
around dermal blood vessels, dermal eccrine glands and neurovascular packages feeding skin appendices in ABDs; this autofluorescence may 
represent a non-specific immune response. Strong patterns of positivity were seen also in endothelial-mesenchymal cell junction-like 
structures, as well as between dermal fibrohistiocytic cells. In PV, we noted strong reactivity to neurovascular packages supplying sebaceous 
glands, as well as apocrine glands with edematous changes. 
Conclusions: We suggest that IHC is as reliable as DIF or IIF for the diagnosis of ABDs; our findings further suggest that what has previously 
been considered DIF/IIF autofluorescence background may be of relevance in ABDs. Our discovery of reactivity against edematous dermal 
apocrine glands may be related to the fact that PV has a vegetant form, with lesions present in anatomic areas where these glands exist.

Key words: autoimmune blistering skin diseases; autofluorescence; immunohistochemistry

Abbreviations and acronyms: Bullous pemphigoid (BP), immunohistochemistry (IHC), direct and indirect immunofluorescence (DIF, IIF), 
hematoxylin and eosin (H & E), basement membrane zone (BMZ), intercellular staining between keratinocytes (ICS), pemphigus vulgaris 
(PV),  autoimmune blistering skin disease (ABD), fogo selvagem (FS), endemic pemphigus foliaceus in El Bagre, Colombia (El Bagre-EPF), 
dermatitis herpetiformis (DH). 

Practical learning:

· IHC may be as reliable as DIF or IIF for the diagnosis of 
ABDs. Running positive and negative controls is recommended, 
utilizing paraffin blocks of similar ages to the patient cases.

· IHC reveals that ABDs may present more antigenic molecules 
than are classically recognized.
· IHC cannot replace antibody titers, or salt split skin techniques 
in combination with IIF.
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Introduction
The techniques of direct and indirect immunofluorescence 

(DIF and IIF) are of proven value in confirming the presence of 
immunoglobulins, complement, and fibrinogen; in turn, these 
findings contribute to the diagnosis of multiple autoimmune 
skin diseases [1-4]. In classic ABD immunofluoresence 
testing, a single fluorophore (fluorescein isothiocyanate; FITC) 
has been utilized, and it has been accepted that background 
autofluorescence exists [5]. Further, it is assumed that diagnostic 
DIF/IIF reactivity in ABD patients will vary depending on 
concomitant administration of therapeutic immunosupressor 
agents [6].
In addition, correlation of serum antibodies with disease severity 
in pemphigus and bullous pemphigoid (BP) via IIF is widely 
utilized [8,9]. Because correlating paraffin block biopsies are 
available in most dermatological services, we attempted to 
compare the diagnostic results obtained from DIF, IIF and 
immunohistochemistry (IHC) in several ABDs.

Materials and Methods
Subjects of study
We tested 30 biopsies from patients affected by endemic 
pemphigus foliaceus in El Bagre, Colombia (El Bagre-EPF); 
diagnostic criteria were followed as previously described [8-
10]. We also tested skin biopsies from 30 controls from the 
El Bagre EPF endemic area, and 30 additional control skin 
samples from cosmetic surgery patients in the USA, taken 
from the chest and/or abdomen. Biopsies were initially fixed 
in 10% buffered formalin, then embedded in paraffin and cut 
at 4 micron thicknesses. The tissue was then submitted for 
hematoxylin and eosin (H&E) and IHC staining. We also tested 
ABD cases from archival files of two private, board certified 
dermatopathology laboratories in the USA. Our patients were 
diagnosed clinically by the referring physicians, by H&E 
staining, and by DIF and IIF. We did not record the age of the 
biopsies, nor if the patients were taking immunosuppressive 
therapeutic medications at the time of the biopsy. We evaluated 
34 biopsies from bullous pemphigoid (BP) patients, 4 from 
patients with pemphigus vulgaris (PV), 8 from patients with 
sporadic pemphigus foliaceus (PF), and 14 from patients with 
dermatitis herpetiformis (DH). For all of the El Bagre area 
patients and controls we obtained written consents, as well as 
Institutional Review Board permission. The archival biopsies 
were IRB exempt due to the lack of patient identifiers. 

Quantificaton of staining intensity to obtain precise data on 
IHC parameters
We utilized the following algorithm: area of positive signal 
divided by the area studied. The staining intensity of these 
antibodies was also evaluated qualitatively by two independent 
observers. We utilized the following traditional categories to 
classify reactivity: intercellular staining between keratinocytes 
(ICS) and basement membrane staining (BMZ). In addition to 
these patterns, we added the following: upper dermal blood vessel 
perivascular staining (UVS), neurovascular staining around skin 
appendageal structures (NVS), endothelial-mesenchymal cell 
junction-like  staining (EMCJ), dermal cell junction staining 
(DCS) and peritelocyte staining (ATS) [11]. Our IHC staining 

was performed as previously described before [7-10].  For IHC, 
all antibodies utilized were obtained from Dako(Carpinteria, 
California, USA). A summary of the antibodies utilized, their 
dilutions, catalogue numbers and methods of antigen retrieval 
show in Supplementary Table I.

Statistical methods
Differences in staining intensity and positivity were tested using 
a GraphPad Software statistical analysis system, and employing 
Student’s t-test. We considered a statistical significance to 
be present with p values of 0.05 or less, assuming a normal 
distribution of the samples.

Result
In most of the ABDs, our results followed established DIF 

and IIF patterns with statistical significance in comparison 
to controls run with similar markers (p values of less than 
0.05). Our summarized results shown in Table I. In addition 
to the classical patterns of reactivity appreciated by DIF and 
IIF, multiple additional patterns of positivity were seen. The 
most common one featured positive staining around the upper 
dermal blood vessels in the ABD patients, again with statistical 
significance in comparison to controls (p = 0.0001). IgG, IgM, 
Complement/C3c, Complement/C1q and fibrinogen were the 
most common positive markers detected in this pattern. Most of 
the ABDs were positive in this pattern for more than 3 markers at 
a time.  In BP, we also observed strong perivascular positivity in 
the intermediate and deep dermis with similar markers as those 
described above (Fig. 1-4). In BP, PV, El Bagre-EPF and PF, 
we noted strong positivity to neurovascular structures feeding 
skin appendageal structures, especially in eccrine glands and 
pilosebaceous units. In PV, this phenomenon was also observed 
in neurovascular packages supplying and surrounding dermal 
apocrine glands; on H&E review, these glands were also noted 
to be edematous with acantholysis-like features (p<0.05) (Fig. 
1-4). We classified our findings as negative (-), weakly positive 
(+), positive (+++) and strongly positive (++++).
Positivity was also observed in most ABDs in what seemed to 
be cell junction-like structures between endothelial cells in the 
dermis and the surrounding mesenchymal extracellular matrix 
(p<0.05) (Fig. 1-4). The degree of positivity varied depending 
of the size of the vessels and their relative deepness in the dermis 
(Tabl. I). In BP, such those that seems to be in the junctions 
between the dermal cells junctions with stronger positivity in 
the middle of the dermis. The normal controls did not show this 
staining, with exception of deposits of IgG, IgM and albumin in 
the dermis; however, this staining was weaker and without any 
specific pattern. In several active clinical cases of El Bagre-EPF, 
we also noted positive staining to some kind of cell junction-
like structures in piloerector muscles with both IgG and IgM.
Notably, the reactivity against the apocrine glands and the 
H&E alterations of edema and acanthoytic-like changes may 
be related with the fact that PV has a vegetant clinical form, 
with lesions anatomically present in areas where these glands 
predominate.
In Table I and Figures 1 through 4, we summarize our primary 
results. 
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Discussion
The purpose of our study was the immunophenotypic 

characterization of inflammatory cells and the expression of 
adhesion molecules in lesional and perilesional skin of patients 
with ABD. ABD have been classically defined as B cell-
mediated diseases due to the presence of both 1) spontaneously 
appearing, intraepidermal clinical blisters after injection of 
human sera into neonatal mice, and 2) epidermal-specific 
autoantibodies whose serum titers classically correlate with 

clinical activity and disease severity as demonstrated by IIF and 
ELISA [1-4,20]. 
Our in situ results document the involvement of other immune 
cells in ABD lesional skin, indicating that other immune system 
components may be important in these diseases [21-27]. In our 
study, we did not attempt to demonstrate a precise pathogenic 
role of these molecules; however, further investigation is 
warranted in this area.
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Figure 1. a. Classic H&E staining of a DH case, demonstrating a subepidermal blister (black arrow). b IHC, demonstrating positive 
staining with anti-human IgA antibodies in the blister, (brown staining; red arrow), and weaker, punctate staining in the upper 
dermis (brown staining; blue arrow). c. DIF of the same patient as in a and b, utilizing FITC conjugated anti-human IgA and 
showing positive “snow on the mountains” staining in the blister and around upper dermal blood vessels (green staining; yellow 
arrow); epidermal keratinocyte nuclei were counterstained with Dapi (light blue). d. Classic H&E image of a BP case; note the 
eosinophils within the upper dermis, subjacent to a disease blister (red arrow). e. Case of BP, with IHC positive linear staining for 
Complement/C3 at the BMZ (dark staining; red arrows). f. Same BP case as in e, with positive linear IHC staining for IgM at the 
BMZ. g. BP case, with positive punctate IHC staining for IgE below a disease blister in the dermis(brown staining; red arrow). h. 
BP case, with positive linear IHC staining for IgG on both sides of a disease blister (brown staining; red arrows). i. The same BP 
case as in h, highlighting DIF positive staining of FITC conjugated IgG on both sides of a disease blister (green-yellow staining; 
white arrows). j. A classic case of PV, with classic H&E “tombstone” acantholytic keratinocytes along the epidermal basaloid layer 
(red arrow). k. A case of PV, demonstrating a positive IHC “chicken wire” pattern of ICS with IgG between epidermal keratinocytes 
(brown staining; yellow arrow). l. Positive IHC staining for IgG in an epidermal blister in a case of PF (brown staining; black 
arrow). Please also note the focal epidermal corneal staining.

Cat No. Antibodies (all from Dako) Working dilution Retrieval method 
(High, Low or Proteinase K(PK))

AR0423 Polyclonal rabbit anti-human  IgG  Flex ready to use       High

IR153 Polyclonal rabbit anti-human  IgM Flex ready to use       High

IR510 Polyclonal rabbit anti-human  IgA. Flex ready to use       High

IR517 Polyclonal rabbit anti-human  IgD Flex ready to use       Low

A0094 Polyclonal rabbit anti-human  IgE   1:800 High

A0062 Polyclonal rabbit anti-human Complement/C3c 1:1000 None

A0063 Polyclonal rabbit anti-human Complement/C3d 1:400. PK

A0136 Polyclonal rabbit Complement /C1q 1:100. PK

A0001 Polyclonal rabbit anti-human albumin. 1:13,000 None

A0080 Polyclonal rabbit anti-human fibrinogen 1:1000 PK

IR506 Polyclonal rabbit anti-human kappa light chains Flex ready to use       High 

IR507 Polyclonal rabbit anti-human lambda light chains Flex ready to use       High 

Table I - Supplemental. Antibodies utilized, with their respective working parameters.
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Figure 2. Atypical IHC staining patterns seen in ABDs. a. Complement/C3c 
positive IHC staining in the central dermis in a patient with BP, in ATS and/or 
EMCJ patterns (black arrows). b. Positive IHC staining for Complement/C3d 
in a BP patient, highlighting positive staining in several upper and intermediate 
dermal blood vessels (brown staining; black arrows). c. Many BP cases also 
demonstrated positive IHC IgD staining, in both ATS and EMCJ patterns 
(brown staining; blue arrows). d. Many BP cases displayed positive, punctate 
IHC staining for IgD along the BMZ(brown staining; red arrows), but also in 
the dermis in an EMCJ pattern (brown staining; green arrows). e. BP case, 
displaying positive IHC staining in a mesenchymal-endothelial junction pattern 
(MES) with anti-human IgD (brown staining; red arrows). f. In a BP patient 
biopsy, we utilized IHC vimentin staining to highlight compartmentalization 
of the inflammatory process. Note the positive linear staining at the BMZ in the 
floor of a disease blister (brown staining; red arrow), as well as the inflammation 
and structural reorganization of dermal blood vessels (brown staining; black 
arrows). 

Figure 3. a. A PV case, demonstrating positive IHC 
staining for fibrinogen (note the strong dark brown 
staining inside an epidermal blister). In addition, note the 
positive staining around upper dermal inflamed blood 
vessels, and some parts of the extracellular matrix; this 
staining pattern is commonly seen in immunofluorescence 
and has been traditionally interpreted as autofluorescence 
of the vessels and dermal matrix fibers. Here, IHC is not 
a fluorescent method, and the observation of the identical 
pattern raises the possibility that the DIF staining may be 
due to real antigenicity not previously characterized. b. 
Same case of PV, highlighting fibrinogen reactivity in the 
blister (brown staining; blue arrow); also note the positive 
staining in the upper dermal neurovascular plexus 
(brown staining; black arrows). c. In a PF case, we noted 
positive IHC staining for fibrinogen in both subepidermal 
and subcorneal blister areas (brown staining; blue 
arrows), and additional staining around upper dermal 
blood vessels(brown staining; red arrows). d. In most 
ABDs, strong positive IHC staining was noted to small 
and intermediate sized dermal blood vessels, in this case 
with IgG (brown staining; blue arrow). e. Positive IHC 
staining for IgG around the neurovascular supply 
package of a sebaceous gland in a PV case (brown 
staining; blue arrows). f. Most ABDs also stained positive 
via IHC for Complement/C3, Complement/C3d, 
fibrinogen and sometimes IgG around dermal eccrine 
glands and their ducts; an example of a positive stain is 
illustrated (brown staining; blue arrows). g. Also, in most 
ABDs the neurovascular packages supplying skin 
appendageal structures showed positive staining with 
the markers documented in f. Sometimes, deep nerves 
also stained positive, as in this case of PV with fibrinogen 
(brown staining; blue arrow). h. Positive IHC staining 
with IgG in a BP patient, directed against either telocytes 
and/or the EMCJ (brown staining; blue arrow). i. A PV 
case, staining positive via IHC in a hair follicle for 
Complement/C3c (brown staining; red arrow). Note also 
some adjacent blood vessels with positive staining 
(brown staining; black arrow).
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Figure 4. a. A PV case, demonstrating positive IHC staining with an ICS 
pattern and anti-Complement/C3c antibody between keratinocytes 
(brown staining; red arrow) as well as around upper dermal blood 
vessels (brown staining; black arrow)(400X). b. Same case as in a, 
demonstrating positive staining with Complment/ C3c to neurovascular 
packages feeding a sebaceous gland (brown staining; black arrow)
(400X). c. A BP case, demonstrating positive staining with linear deposits 
of complement/C3c around a subepidermal blister (brown staining; 
black arrow) and also in the upper dermis (brown staining; black arrow)
(200X). d. A PV case, demonstrating positive staining with IgA against 
small vessels in the upper dermis brown stain (brown staining; black 
arrows)(400x). e. A PV case H&E, demonstrating edematous and 
acantholytic-like changes in apocrine gland cells (400X)(black arrow). f. 
A PV case, demonstrating positive IHC staining of a neurovascular 
package around an apocrine glands using anti-human fibrinogen (400X).

Discussion
DIF and IIF have been classically used for the diagnostic 

of ABDs; the salt split skin IIF technique was also developed 
to help to differentiate ABDs. IIF has been the gold standard 
to determine autoantibody titers that correlate with disease 
severity, further validated by ELISA testing [1-5]. DIF and 
IIF of the skin detect several autofluorescence molecules, 
including molecules in the extracellular matrix, blood vessels, 
and pigments like lipofucsin, melanin, collagen, indolamine, 
tryptophan, tyrosine, pyridoxine, folic acid, retinol, collagen, 
cholecalciferol, riboflavin and NAD(P)H [12]. The majority 
of these molecules fluoresce in the same UV range as FITC. 
In contradistinction, IHC techniques often recognize well 
established internal positive control staining patterns on 
recognized anatomic structures.
In our study, we were able to see an “edge effect” in DIF and 
IIF of non-specific reinforced staining around the edges of 
the biopsies. We were also able to determine that all the skin 
biopsies should be run with a control biopsy of similar age as 
the biopsy to be tested, especially when using older archival 
biopsies.
Besides the classic staining patterns seen in DIF and IIF and 
detected by IHC with similar specificity and sensitivity (such 
ICS and/or BMZ staining), we also observed other patterns 
that we describe as non-classic patterns. These patterns include 
positivity to the vessels of the dermal neurovascular packages 
feeding skin appendageal structures, and positivity to junctions 
between endothelial cells and the surrounding mesenchymal 
tissue. Other patterns included positivity to cell junctions within 
the dermis, and a pattern that we described as a telocyte-like 
pattern [11]. We didn’t find these patterns in the controls, with 

the exception of some even, nonspecific staining of IgG and 
IgM within the dermis.
Other authors have reported studies utilizing IHCs in ABD 
diagnosis, with similar results to ours in the classical patterns 
[14-17]. Our non-classic patterns of positivity have been also 
documented in DIF and IIF, especially when using multicolor 
and confocal microscopy (not routinely utilized in most 
immnodermatopathology laboratories). In theory and based 
on other studies, these autofluoresence molecules should not 
be detected by IHC [10,17-21]. As noted, besides the classical 
patterns of reactivity we noticed additional patterns such as 
UVS. The increased reactivity of dermal blood vessels and/
or molecules involved in the transit of inflammatory markers 
through the dermal blood vessels has been previously shown to 
possibly play roles in ABDs [19-21].
The reactivity of patients with ABDs to dermal blood vessels 
and/or endothelial cells with strong inflammatory and immune 
activation markers, including autoantigens to plakophilins 3 and 
4 (present in dermal blood vessels) has been also previously 
reported [23-29].
Some authors have shown DH to have evidence of endothelial 
cell activation in the skin, and systemic manifestations of the 
ongoing inflammation associated with the mucosal immune 
response. Endothelial cell activation may play a critical role in 
the development of skin lesions in patients with DH [27].  
Other authors investigated the expression of vascular permeability 
factor (VPF), that plays an important role in increased vascular 
permeability and angiogenesis in three bullous diseases; these 
diseases feature subepidermal blister formation characterized by 
hyperpermeable dermal microvessels and pronounced papillary 
dermal edema [28].



The expression of VPF mRNA was strongly up-regulated in 
the lesional epidermis of BP (n = 3), erythema multiforme (n = 
3), and DH (n = 4) as detected by in situ hybridization studies. 
Epidermal labeling was particularly pronounced over blisters, 
but strong expression was also noted in areas of the epidermis 
adjacent to dermal inflammatory infiltrates distant from the 
blisters. Moreover, the VPF receptors were upregulated in 
endothelial cells in superficial dermal microvessels. High levels 
of VPF were detected in blister fluids obtained from patients with 
BP. The findings described by these authors strongly suggest 
that VPF plays an important role in the induction of increased 
microvascular permeability in bullous diseases; leading to 
papillary edema, fibrin deposition and blister formation in these 
disorders [28]. Therefore, the positive staining to dermal blood 
vessels and neurovascular supply packages may be detecting 
secondary antigens.
Previous authors also reported that soluble E-selectin (sE-
selectin), an isoform of the cell membrane protein E-selectin 
(an adhesion molecule synthesized only by endothelial cells) is 
significantly increased in sera of patients with BP and PV [29]. 
Other authors recently investigated endothelial cell activation 
via gene profiling in patients affected by DH (e.g. SELL, SELE 
genes) that code for cell surface components, specifically 
members of a family of adhesion/homing receptors that play 
important roles in lymphocyte-endothelial cell interactions. 
The gene activation was increased, as well as neutrophil 
extravasation. The SELL/SELE coded molecules are composed 
of multiple domains: one homologous to lectins, one to 
epidermal growth factor, and two to the consensus repeat units 
found in Complement C3/C4-binding proteins [30]. Our findings 
of positive reactivity in dermal blood vessels, especially in the 
upper dermis and neurovascular skin appendices are suggestive 
of possible antigenicity for these structures in ABDs. Finally, 
recent studies have shown positive reactivity to eccrine and 
sebaceous glands in ABDs utilizing IIF and DIF [31-35].
In regard to the positive patterns seen in the dermis(possibly 
associated with cell junctions and/or telocytes), we were able 
to recently demonstrate activation of both multiple proteases 
and protease inhibitors following the same patterns of positivity 
we are describing here [36]. Electron microscopy studies using 
antibodies and colocalization will help to see if these non-
classical patterns of reactivity seen in ABDs are artifacts, or 
possibly associated with pathological effects in these diseases.
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Abstract
Introduction: Pemphigus foliaceus (PF) is endemic in some South American countries, especially in Colombia and Brazil; in Brazil, it is also 
known as fogo selvagem (FS).  We aimed to study the presence of mast cells and the expression of the mast/stem cell growth factor receptor 
(c-kit/CD117) in PF skin biopsies, as well as the role of IgE in the disease pathogenesis.
Methods: Forty-four skin biopsies from patients affected by endemic PF (EPF) (30 patients from El Bagre, Colombia, and 14 from the 
northeastern region of São Paulo State, Brazil), 48 control biopsies from Colombian and Brazilian endemic areas, and additional control 
biopsies from none endemic areas in Colombia and the USA non were studied. Immunohistochemistry (IHC) was performed to evaluate skin 
biopsies with anti-mast cell tryptase (MCT), anti-c-kit and anti-IgE antibodies. We also searched for serum IgE in 30 EPF and 30 non-atopic 
controls from the El Bagre region via ELISA. In our El Bagre patients and controls, we also searched for IgE in skin samples by direct 
immunofluorescence.  
Results: In 100% of the EPF biopsies, MCT, c-kit and IgE were identified with stronger expression relative to control biopsies, especially in 
the inflammatory infiltrates around upper dermal blood vessels and dermal eccrine glands. IgE staining was positive along the BMZ in some 
EPF skin samples. The DIF results confirmed a linear deposition of IgE at the BMZ. Increased IgE serum levels were also noted in PF patients 
relative to controls.. 
Conclusions: In patients with EPF, the observed increased expression of MCT, c-kit and IgE in lesional skin, associated with higher serum 
IgE levels may indicate possible IgE participation in the antigenic response. 

Key words: autoimmunity; c-kit, immunoglobulin E; mast cell tryptase; endemic pemphigus; autoimmune blistering skin diseases 

Abbreviations and acronyms: Endemic pemphigus foliaceus (EPF), El-Bagre endemic pemphigus foliaceus (El Bagre-EPF), direct and indi-
rect immunofluorescence (DIF and IIF), fogo selvagem (FS), immunohistochemistry (IHC), mast cell tryptase (MCT), immunoglobulin E (IgE), 
mast/stem cell growth factor receptor (c-kit/CD117).

Capsule Summary:

· MCT, c-kit and IgE expression in lesional skin is higher in PF 
patients relative to controls.

· Serum IgE is increased in PF patients relative to controls.
· IgE may participate in the PF antigenic response. 
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Introduction

Endemic pemphigus foliaceus (EPF) is an autoimmune 

blistering skin disease presenting in well-defined geographic 
regions [1-7]. The roles of IgG autoantibodies and complement 
in lesional EPF skin has been previously documented [1-7]. 



Based on the fact that EPF occurs in tropical areas, and that 
previous authors have reported high levels of IgE in serum 
samples of patients affected by EPF in Brazil and Colombia 
[8,9], we attempted to confirm the presence of IgE in lesional 
skin with the purpose of confirming a potential role of IgE 
in EPF pathogenesis. In addition, we investigated whether 
mast cells and mast/stem cell growth factor receptor (c-kit/
CD117) expression in lesional skin could be associated with 
EPF autoimmunity. Given previously documented descriptions 
of IgE in bullous pemphigoid [10,11], we also included skin 
biopsies from patients with other blistering diseases for 
comparison. Thus, we tested for 1) mast cell tryptase (MCT) 
and c-kit/CD117 expression by using immunohistochemistry 
(IHC), and for 2) IgE via IHC and direct immunofluorescence 
(DIF) in lesional skin of patients affected by EPF, and in the 
control biopsies.

Materials and Methods
We tested 44 paraffinized skin biopsies from patients affected 

by EPF (30 patients from El Bagre, Colombia, and 14 from the 
northeastern region of São Paulo State, Brazil). All EPF patients 
fulfilled the established criteria for PF in Colombia [4,5] and 
in Brazil [2,3]. As controls, we utilized 30 skin biopsies from 
healthy individuals from the El Bagre endemic area (without any 
history of an atopic disorder). In addition, we tested 3 normal 
skin biopsies from Brazil, and 15 plastic surgery patients with 
abdominal or breast reductions from the USA or Colombian 
non-endemic regions. 
Our EPF and endemic area control biopsies were taken 
predominantly from areas on the chest, arms or face. A 
medication history was also taken, and all cases and controls 
were required to have had no immunosuppressant medications 
for at least 4 weeks. The same criteria were utilized for our 
serological studies. From all these patients we obtained written 
consents, as well as Institutional Review Board permission.  

Immunohistochemistry in paraffinized skin samples
We utilized monoclonal and polyclonal antibodies from Dako 
(Carpinteria, California, USA). Specifically, we tested for 
monoclonal mouse anti-human MCT, catalogue number M7052, 
dilution 1:250;  for polyclonal rabbit anti-human CD117/c-kit, 
catalogue number A4502,  dilution 1:200; and for polyclonal 
rabbit anti-human IgE, catalogue number A0094, dilution 1:750 
as previously described [13]. For our IHC testing, we utilized 
a dual endogenous peroxidase blockage, with the addition of 
an Envision dual link (to assist in chromogen adherence). We 
further utilized the chromogen 3,3-diaminobenzidine (DAB), 
and counterstained with hematoxylin. The samples were run 
in a Dako Autostainer Universal Staining System. Positive and 
negative controls were consistently performed.

Quantitative digital morphometry of staining intensity to 
obtain precise data on IHC parameters
The staining intensity of all antibodies was evaluated qualitatively 
by two independent observers, as well as via a semiquantitative 
approach by an automated computer image analysis system 
designed to quantify IHC staining in hematoxylin counterstained 
histologic sections. Slides were scanned with a ScanScope CS 
system (Aperio Technologies, Vista, California, USA), utilizing 
brightfield imaging at 200× and 400× magnifications. We then 
calculated the area of positive signal, divided by the studied 
area. The intensity of the staining was then classified on a scale 

from 0 to 4, where 0 represented negative staining and 4 the 
strongest staining. 

Detection of serum levels of IgE
We tested for serum IgE levels in 30 El Bagre-PF patients and in 
30 control individuals from the El Bagre EPF endemic area with 
a commercial ELISA kit (AlaSTAT Total IgE kit, Diagnostic 
Products Corporation, Los Angeles, California, USA). We 
followed the kit instructions, and the positive cutoff level was 
138 IU (international units) [8].

Direct immunofluorescence (DIF)
For DIF, 4 µm thick skin cryosections were partially fixed 
with paraformaldehyde, rinsed in phosphate-buffered saline 
(PBS, pH 6.8), incubated with fluorescein isothiocyanate 
(FITC) in a solubilization buffer (PBS with 0.5% Triton X-100 
Octylphenolpoly (ethyleneglycolether) and then rinsed again. 
After blocking with PBS with 0.01%-Tween 20 (Polysorbate 
20) and 0.5% bovine serum albumin (BSA), the sections were 
incubated with antiserum for one hour. Goat FITC conjugated 
anti-human IgE (Epsilon-chain) antiserum was obtained from 
Vector Laboratories (Burlingame, California, USA). The slides 
were then counterstained with 4′,6-diamidino-2-phenylindole 
(DAPI) (Pierce, Rockford, Illinois, USA), washed, coverslipped 
and dried overnight at 4°C. 

Statistical methods
Differential serum IgE levels between EPF and control samples 
were analyzed by the Mann-Whitney test (GraphPad Software, 
San Diego, California, USA). We considered p values ≤0.05 to 
be statistically significant. 

Result
IHC results
In our study, we found that MCT and c-kit were Overexpressed, 
primarily in perivascular infiltrates surrounding the upper dermal 
neurovascular plexus, as well as around dermal blood vessels 
supplying sebaceous and eccrine glands. As expected, normal 
skin demonstrated rare mast cells around these blood vessels. 
Interestingly, positive IgE staining was noted along the BMZ in 
some EPF biopsies. In eccrine gland cells, deposits of IgE were 
predominantly cytoplasmic, and were noted in 70% of the EPF 
cases. Four controls from the endemic area also stained positive 
for IgE, in a similar pattern as the EPF cases.  Significantly, the 
EPF cases demonstrated stronger MCT and IgE expression than 
controls from the endemic and non-endemic areas. 
In our EPF biopsies, we demonstrated positive epidermal 
staining in multiple patterns utilizing the anti-IgE antibody. 
Some staining was intracytoplasmic, and some nuclear; most 
of the cases (75%) exhibited a combination of these patterns. 
IgE displayed positive staining within sebaceous gland 
sebocytes, within the base and isthmus of hair follicular units 
and within hair follicles.  In addition to these patterns, positive 
staining was also noted between epidermal keratinocytes in 
approximately sixty (60) per cent of the EPF cases. The controls 
did not demonstrate these epidermal staining patterns. We also 
observed strong staining positivity with anti-IgE in several cases 
on epidermal supracorneal and subcorneal debris. Further, our 
MCT, c-kit and IgE staining displayed similar distributions; in 
several cases, the staining was seen subjacent to the basement 
membrane zone (BMZ) of the epidermis, as well as under the 
BMZs of dermal eccrine and sebaceous glands.

© Our Dermatol Online. Suppl. 3.2013   597



598   © Our Dermatol Online. Suppl. 3.2013

The MCT, c-kit and IgE deposits were also seen surrounding 
dermal eccrine glands, blood vessels and nerves. 

In Figure 1, we show our IHC staining data for MCT, c-kit 
and IgE expression, and DIF with FITC conjugated anti-IgE in 
representative skin biopsies from EPF patients.
In Figure 2, we shouw our IgE levels detected by ELISA testing, 

with increased levels in the EPF group relative to controls 
(p<0.0001).
Table I summarizes our primary results using IHC, and the 
patterns of reactivity and intensity of staining of the MCT, 
c-kit and IgE expression in EPF and in controls. Again, the 
MCT, c-kit and IgE expression in PF patients displayed similar 
patterns and intensity. 

Figure 1. IHC staining with anti-human MCT, IgE and c-kit, and DIF staining 
with FITC conjugated anti-human IgE in representative skin biopsies from EPF 
patients. a. IHC staining showing strong expression of MCT around upper 
dermal vessels (brown staining; red arrow).  b. DIF showing focal linear staining 
at the dermal-epidermal junction with FITC conjugated IgE (green staining; red 
arrow). c. IHC staining with anti-IgE displays brown staining in the papillary 
dermis (brown staining; red arrows), as well as around the upper dermal blood 
vessels (brown staining; black arrow). d. IHC staining with anti-IgE shows 
positive staining around a hair follicle unit (brown staining; blue arrows). e. DIF 
with FITC conjugated IgE displaying a common pattern seen in most of the EPF 
cases; specifically, the presence of individual large cells (green staining; red 
arrow) in the dermis. f. IHC staining with c-kit/CD117 positive staining around 
eccrine ducts (brown staining; red arrow).

Skin biopsies MCT c-kit/CD117 IgE Finding conclusions

Brazilian EPF (n=14) 100% (4+) staining around 
both the dermal 
neurovascular plexus, and 
blood vessels feeding dermal 
sebaceous and eccrine sweat 
glands

80% positive staining 80% (4+) staining around 
both the dermal neurovascular 
plexus, and blood vessels 
feeding dermal sebaceous and 
eccrine glands

All samples showed high 
expression compared with the 
physiological baseline

Colombian/El Bagre EPF 
(n=30)

100% positive (4+) staining 
around the dermal  
neurovascular plexus, and 
blood vessels feeding dermal 
sebaceous and eccrine glands

80% positive (3+) staining 
around the dermal  
neurovascular plexus, and 
blood vessels feeding 
dermal sebaceous and 
eccrine glands

80% positive (4+) around the 
dermal neurovascular plexus, 
and blood vessels feeding 
dermal sebaceous and eccrine 
glands

All samples showed high 
expression compared with the 
physiological baseline

Controls from the endemic 
area of Colombian/El 
Bagre EPF (n=30) 

4/30 (3+), 7/30 (2+), and all 
others baseline physiological 
staining (1+)

4/30 (3+), 6/30 (2+) and all 
others baseline 
physiological staining (1+)

2/30 (2+), and all others 
baseline physiological staining 
(1+)

Increased positivity relative to 
plastic surgery controls and/or 
Brazilian control samples

Normal controls from 
Brazil (n=3) 

Base line physiological 
staining in all samples (1+)

None None All samples showed baseline 
physiological staining 
compared to the patients

Normal controls from 
plastic surgery reductions 
in Colombia and the USA 
(n=15)

Baseline physiological 
staining in all samples (1+)

None None All samples showed base line 
physiological staining 
compared to the patients

Table I. Mast cell tryptase, c-kit/CD117 and IgE immunohistochemistry(IHC) staining results in skin biopsies from endemic 
pemphigus foliaceus (EPF) patients and controls

Figure 2. IgE levels detected by ELISA in EPF and control 
groups. The boxes represent 25 to 75 quartile ranges of values, 
and the horizontal lines inside the boxes the respective medians 
(p<0.0001).
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Discussion
IgE plays a central role in Type I hypersensitivity. In response 

to an allergen/antigen, binding of IgE to Fcε receptors occurs 
on mast cells and basophils, which in turn induces signaling 
and leads to mast cell degranulation, immune mediator release 
and expression of c-kit (CD117) [14]. Mast cells reside in most 
tissues, including the skin, and are occasionally found around 
dermal blood vessels. We found stronger MCT expression in 
patients with EPF that in our control group.  Previous authors 
have also demonstrated increased MCT staining in skin biopsies 
of patients with bullous pemphigoid [15-17]. 
Mast cells and basophils have several intramembranous 
receptors for the Fc portion of IgE (FC€RI). Aggregation of two 
or more of those FC€RI receptors with antigen induces cross-
linking between IgE molecules. The resultant IgE-receptor 
activation induces complex signal transduction, leading to the 
release of mediators from mast cells and basophils. Pre-formed 
mediators from mast cell granules are released immediately, 
and include histamine, neutral proteases and a small number of 
cytokines and proteoglycans. Mast cell responsiveness can be 
also increased by complement; in EPF, complement plays an 
important role [17]. 
Based on our findings, we speculate that MCT, c-kit and IgE may 
contribute to dermal blood vessel vasodilatation, with increased 
permeability and leukocyte extravasation. We also speculate 
that in EPF, the aggregation of two or more of those FC€RI 
receptors with cross-linking of receptor-bound IgE molecules 
leads to receptor activation and complex signal transduction, 
thus leading to the release of mediators from mast cells and 
basophils. Serum IgE levels were higher in our EPF patients in 
comparison with controls, and this also has been shown in other 
autoimmune blistering diseases [17-20]. 
More recently, in 2013 Kalantari-Dehaghi et al. reported 
interesting experiments which confirm mitochondrial damage 
by autoantibodies in pemphigus vulgaris (PV) [21]. Moreover, 
in 2011 Zhang et al. investigated the role of mitochondrial 
dynamics in degranulation of human cultured mast cells 
during activation by IgE/antigen and substance P, showing that 
degranulation is accompanied by mitochondrial translocation 
from a perinuclear location to exocytosis sites. Mitochondrial 
translocation was also evident in skin mast cells from atopic 
dermatitis patients [22]. Since both forms of pemphigus (PF 
and PV) are endemic in Brazil [23], we speculate that common 
pathogenetic mechanisms may exist for both disorders. Thus, 
this important evidence [21,22] leads us to speculate regarding 
mast cells and IgE in EPF, and a mitochondrial role in the 
pathogenesis of this disorder.  Further, it is important to note 
that in pemphigus and bullous pemphigoid IgG4 autoantibodies 
predominate, and that IgE versus IgG4 production can be 
differentially regulated by IL-10. 
Finally, timing studies (featuring acute versus chronic cases) 
in EPF may help to address the increased antigenic response 
evidenced by 1) stronger local immune expression as well as 2) 
the stronger seric response relative to controls.
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Abstract
Introduction: Pemphigus are autoimmune blistering diseases that affect the skin and mucous membranes. The blisters characteristics of 
pemphigus tend to break, causing painful erosions that easily bleed. This study aimed to identify the experiences involved in the triggering of 
pemphigus and how patients face the illness and treatment. 
Material and Methods: The study included 31 patients diagnosed with pemphigus foliaceus and vulgaris, under a standardized pulsetherapy 
treatment. Data collection was through semi-structured interviews, which were audio-recorded, transcribed and analyzed using a qualitative 
approach. 
Results: During the journey in search of the phenomenon, were defined two thematic categories, subdivided into eleven subcategories. 
Months before the triggering of the illness, patients experienced feelings of losses, familiar conflicts and concerns; also showed an experience 
permeated by heartache and disappointments. After the first signs of pemphigus, patients experienced a long journey until the correct 
diagnose; worsening of the lesions after the communication of the diagnosis; feelings of isolation, shame and prejudgment; interruptions of 
the future plans; lack of information about the disease and treatment; difficult adherence to the pulsetherapy and the appearance of new lesions 
or worse by stressful events.  
Discussion: It might be observed that the disease is not just a biological deviation, but also a social deviance, which explicit the need to adapt 
to the new reality of the disease and face the isolation, prejudgment and shame of living with a stigmatizing disease. 
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Introduction
The term pemphigus, from the greek pemphix (blister), 

describes a group of autoimmune blistering diseases 
involving the skin and mucous membranes, the histologically 
characteristic is the formation of acantholytic intraepidermal 
blister and the deposition of IgG autoantibodies on the surface 
of epidermal keratinocytes. Two main types of pemphigus are 
stands out: pemphigus vulgaris (PV), in which acantholysis at 
the basal layer; and pemphigus foliaceus (PF) with subcorneal 
acantholysis of the granular layer [1]. 
Pemphigus foliaceus (PF) affects only the skin, and the 
autoantibodies recognize desmoglein 1, causing surface blisters 
[2]. It can be sporadic, known as Cazenave Pemphigus, with 
worldwide distribution, or endemic, known as “Fogo Selvagem”.
Pemphigus vulgaris (PV) affects the skin and mucous 
membranes, the autoantibodies are directed against desmoglein 
1 and 3, respectively. The desmoglein 3 is more expressive in 
the lower layers of the epidermis and in the mucous membranes, 
the blisters formed are strained and more severe [3]. Its 
distribution is worldwide, occurs similarly in both sexes, has a 
peak incidence in the fourth to sixth decade of life and can affect 

any age group. In the northeast region of the state of São Paulo 
(Brazil), the PV has become more frequent, compared to PF, 
affecting younger patients [4].
Although the morphology of pemphigus is well established, 
the etiology for the loss of immune tolerance is still under 
investigation [5]. 
The blisters and vesicles characteristics of pemphigus tend to 
break, causing painful erosions or ulcers that easily bleed. In 
the treatment is common to use glucocorticoids, due to its anti-
inflammatory and immunosuppressive proprieties. Although 
effective in controlling the disease, glucocorticoids can lead to 
side effects, changing the organic metabolism, which, in turn, 
can cause accumulation of centripetal fat, reduce the tolerance 
to carbohydrates, vascular and skin fragility, muscle weakness, 
hypertension, osteoporosis and increased susceptibility to 
infections [6].
Thus, there are significant changes in the quality of life of 
patient, including the absence from work and social life, by the 
side effects of medications such as the characteristics of the 
disease [7].
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In addition, the skin is considered the largest organ of the human 
body, sensorial receptors base, responsible for capturing stimuli 
of cold, heat, touch, pressure and pain and it is responsible 
for the physiological functions of organic defense, thermal 
regulation, control of blood flow and gas exchange [8]. As a 
sensorial organ, it is fundamental in the socialization processes 
throughout life and it is an important organ of communication, 
responsive to a variety of emotional stimuli and can affect body 
image and self-esteem [9]. 
Through the skin, affects, feelings and conflicts are expressed. 
It also demonstrates the internal and external organs and plays 
an important symbolic role of protection, delimiting the self and 
not self, between the inner world and the outer [10,11]. 
Such notes have raised questions about how patients experience 
their illness, in which moment of life noted the first symptoms 
and the consequences of illness and treatment in your life. 
This study aimed to identify the experiences involved in the 
triggering of pemphigus and how patients face the illness and 
treatment.

Materials and Methods
In compliance with Resolution No. 196/96, of the Brazilian 

National Board of Health, regarding research involving human 
subjects, this study was approved by the Ethics Committee in 
Research of the Hospital of the Faculty of Medicine of Ribeirão 
Preto, University of São Paulo (HC-FMRP-USP, process 
number 503/2011).
The objectives of the study and the conditions of professional 
secrecy were informed in advance, and the individuals who 
freely agreed with the work signed the consent form.

Participants
The study included 31 patients, 20 women and 11 men, 
diagnosed with pemphigus foliaceus (17 participants) and 
pemphigus vulgaris (14 participants), with a mean of 4.5 

years of symptoms, under a standardized pulsetherapy with 
dexamethasone and/or cyclophosphamide in the Dermatology 
division of HC-FMRP-USP.
 
Instruments
Data collection was through semi-structured interviews, 
conducted individually, in face to face situation, following two 
guiding questions previously defined (How did you noticed 
something different in your body? How is having a disease such 
as pemphigus?), allowing openness to new questions that arose 
during the interview. 
The interviews were audio-recorded, with the authorization of 
the participant. Subsequently, the interviews were transcribed, 
the material was read and analyzed using a qualitative approach 
to identifying the concepts, beliefs, values, motivations and 
attitudes of participants. A thematic content analysis was used 
as a method [12,13].
To capture the meanings of the experiences, of the perceptions 
that humans have of their own experiences, attributing meanings 
followed by feelings [14], the steps proposed by Valle [15] 
were followed: Search information provided by the subject; 
Comprehensive analysis of the descriptions, by reading the 
material, seeking global understanding; Careful reading of the 
material in order to define the units of meaning; The agreements 
and disagreements among the units of meaning gave rise to the 
themes; Description of the structure of the studied phenomenon.
During the journey in search of the phenomenon, were defined, 
initially, two categories of analysis, subdivided into twenty 
sub-categories, which were presented to three judges with 
college degrees, two psychologists and a medical doctor, 
which compared each category with the other, confirming or 
regrouping them according to their contextual equivalence. 
Finally, the final cast was composed of two thematic categories, 
Events Prior to Illness and Existing-in-world with Pemphigus, 
subdivided into eleven subcategories (Tabl. I).
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Categories Subcategories
Events Prior to Illness Losses

Familiar Conflicts
Concerns
Heartache/ Disappointments

Existing-in-world with Pemphigus The journey to diagnose
Worsening of the lesions after the communication of the diagnosis
Isolation / Shame / Prejudgment
Interruption of plans
A lack of information about the disease and treatment
The difficult adherence to the pulsetherapy 

Table I. Categories and Subcategories.
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Methods
1. Events Prior to Illness
The perception of the first lesions was associated with marked 
and significant events in the lives of patients, mainly related 
to loss events, family conflict, concerns and heartache/ 
disappointments. The impact and intensity that these events 
represent in their lives suggest how the events were challenging 
of their psychological resources to deal with them [16].

Losses: Beyond the the concrete death, the symbolic death
I guess I never had losses, had always won. Left one, then the 
other and then the other [children went to college] and I have 
been getting ... alone and I don`t think I knew how to manage 

these things. I can say it was a drop of water. (Female, 50 
years, PF).  

Family conflicts
Family conflicts, between husband and wife and between parents 
and children/grandchildren were also a recurring theme among 
the patients interviewed. 

My husband cheated on me, but I suffered silently, not vented, 
just cried, spoke to no one (...). Soon it [pemphigus] has begun, 

a month as well. (Female, 33 years, PF).

Concerns 
I discovered I was pregnant, it was intended (...). I got my 

baby, soon got cold and he got sick (...). I was afraid to let him 
in hospital, he had only 21 days. After 15 days my bronchitis 

attacked and gave bronchus pneumonia. I thought I was going 
to die, I was bad. I improved. After two months gave me this 

[pemphigus]. (Female, 32 years, PF).

Heartache/ Disappointments 
Patients also showed an experience permeated by heartache 
and disappointments, mainly related to the relationship with a 
aggressive father.

When I was 2 months my mother dropped my dad and I do not 
know her. My brother stayed with her, I also do not know him. 

Then I lived with my father and came a time he took advantage 
of me, I had no one for me. (...) I feel like a rejected person. 

(Female, 43 years, PF). 

2. Existing-in-world with Pemphigus
The illness causes an accidental crisis in the existence and 
constitutes a subjective phenomenon, complex, multidetermined, 
rarely anticipated and experienced in different ways, suffering 
cultural and environmental influence. The culture in which 
the being is inserted influences the perception, reaction and 
communication of the disease [17].
Perceptions and interpretations of the world and the existence 
occur exclusively in terms of an experiential understanding of 
being-in-the-world, in which the body has a central role, since 
it is through this body that the being-in-the-world is revealed. It 
is the bodily experience that conceptions of health and mental 
illness are perceived and created.

The journey to diagnose
Patients underwent several medical professionals until receive 
the diagnostic of pemphigus and be referred for appropriate 
treatment.
Seemed thrush, tonsillitis, doctors spoke it was some resistance 
problem. (...) A doctor began to suspect of lupus, leukemia and 

started making more complex tests. (...) The doctor said it was 
SIDA (...) They started to treat gastritis.(Female, 21years, PV).

The worsening of the lesions after the communication of the 
diagnose
Patients realized a quantitative and qualitative worsening of 
lesions after confirmation and communication of the diagnostic 
of pemphigus.
They confirmed that it was the Pemphigus that it took the entire 

body. (Female, 63 years, PV).

Isolation/ Shame/ Prejudgment 
Experience of isolation feelings, shame and prejudgment were 
observed. A skin disease, severe and chronic, carries symbolic 
associations that can influence how a person identifies their 
illness and the behavior of others. Thus, it is observed that 
pemphigus is not just a biological deviation, but also a social 
deviance.

It was that thing, small town, people scared. Departed. I 
suffered a lot of prejudgment. (Female, 54 years, PV).

Interruption of plans 
It seems that our lives finish. It closes in that little world and 

just (...) I already said that I do not make plans as I used to do. 
I think my life stopped, it is standing there. (Female, 46 years, 

PF).

Appearance of new lesions or worse by stressful events
The reporting of appearance of new lesions by the experience of 
stressful events was frequently observed. 
I had the graduation from my older son and when it was closer 

I got worse. I talked to him I was going to ruin his album and 
he said ‚Mom I want you.’. (Female, 50 years, PF).

Be very happy it [pemphigus] attacks, be very sad it attack, all 
too much. (Female, 32 years, PV).

A lack of information about the disease and treatment
A significant gap in the knowledge that patients have about 
pemphigus and treatment they are subjected to, as well as a 
difficulty in understanding the information given by medical 
professionals were observed. 
So, that’s what I was told, that it is a chemotherapy [the pulse], 

but I do not have cancer. (Female, 33 years, PF).

This pemphigus is a fungal infection that we handle. (...) it had 
to treat on the remedy base to cure. (Male, 49 years, PF).

The difficult adherence to pulsetherapy
We observed a close relationship between adherence to treatment 
and effective communication between doctor and patient.

The pulsetherapy is the worst, as I was reluctant to do it! I 
was not improving with medication and doctors asked to start 
the pulse. (...) In the first consultation I sat beside a lady and 

a girl and I heard the girl mention that I also had pemphigus. 
The lady started crying and told my mom ‚Do not let her do 

the pulse, my daughter died doing it’ (...) I understood that the 
pulse have killed her and it created a huge resistance. (...). The 
first impression was that the pulse would kill me. I tried a long 
time with home remedies and there was no improvement and I 
did not accept the pulse, but there came a time that I could not 

resist anymore. (Female, 21 years, PV).



Discussion
All patients showed stressful life events, striking and 

significant preceding the triggering of pemphigus, events related 
to losses, family conflicts and concerns. It was also identified 
the presence of former stressful life events that marked the 
history of life of these patients, mainly related to hurts and 
disappointments.
With the clinical scene installed, patients experienced a real 
journey in search of answers and appropriate diagnostic 
Pemphigus, especially the PV to affect the mucous membranes, 
is considered a serious autoimmune disease due to following 
a clinical concern when not diagnosed and treated in its early 
stage [18]. Nevertheless, due to the low incidence, the time 
between the first symptoms and the diagnosis can be long.
Our way of being, in general, does not provide for the sick. 
And a skin disease, chronic, stigmatized and of an aggressive 
treatment represents a disruption in the order to exist. There 
have been many reports of the interruption of future plans, 
changes in body image, in the social role and in lifestyle. Abrupt 
onset and surrounded by striking and significant stressful life 
events, pemphigus had its evolution permeated by feelings of 
shame, isolation and prejudgment, making the arduous path of 
adaptation to the reality of illness and treatment.
The analysis of the material obtained in interviews allowed to 
unveil people of various ages caught by the involvement of 
a stigmatizing disease, having as one of its consequences the 
absence of socializing (isolation), revealing the need to spare 
the enjoyment of others, the social gaze, aesthetic of failure, of 
the suffering duplicate that they believes they have both in the 
disease and in the shame of the other’s gaze full of strangeness, 
curiosity and compassion.
Being-in-world with other beings is a ontological fundamental 
constitution of the human being and the involvement by a chronic 
illness carries symbolic associations and can influence on how 
the person identifies their illness and the behavior of others 
and the easy visibility of a disease skin, such as pemphigus, 
increases the probability of stigmatization [19].
Thus, the disease is not just a biological deviation, but also a 
social deviance, which explicit the need to adapt to the new 
reality of the disease and face the isolation, prejudgment and the 
shame of living with a stigmatizing disease. 
Planning the life, the human being, in general, sees a promising 
future. However, inserted into a different reality, permeated 
by the destruction of his vanity, autonomy, confidence and 
significant changes in your body image, might feel defeated 
before the world [20].
Dominated by pemphigus patients expressed their anguish 
against their existential conditions, impeding them from being 
authors of their own history, given to this feeling of imminent 
possibility of being in shock. It is like if the patient with 
pemphigus decreed his „death prior” a form of „social death”, 
as if seeking a hiding to protect him from an attack on his 
estimates, and thereby surrenders to a process of withdrawal of 
life, that might means, the approach of death. The absence of 
future perspective and the inability to project themselves in this 
future, to anticipate your image at a time to come, make the 
present moment empty [21]. 
The news of a chronic disease such as pemphigus, mobilizes 
the need to adapt to the new reality, to the social stigma and the 
implications of the clinical chronicity, factors that can produce 
overload, conflicts, feelings of disbelief, loss of control and fear 

[22,23].
Silva, Castoldi and Kijner [10] suggest that the impact of the 
diagnostic, the disfiguring appearance and the chronicity of 
some skin disease might be stressful events and bring serious 
damages to the quality of life of the individual. Patients 
suffering from skin diseases experience feelings of inadequacy 
and stigma forward the current demands of aesthetics. And this 
feeling of inadequacy and discrimination raises dissatisfaction 
with himself, and might be focus of stress [24].
Associated to the impact of diagnostic was observed a gap in 
the patients’ knowledge about their disease and treatment, 
contributing to difficult adherence to the treatment for some 
patients. According to some reports they postpone the agreement 
to start pulsetherapy because of the lack of information or of 
misunderstanding of the information received.
According to Kübler-Ross [25], there are five stages involved in 
receive and elaboration of bad news. At first, patients experience 
the initial shock and denial, goes through moments of anger, 
bargaining, depression, when finally can come to accept the new 
condition.
Upon to the initial shock, at the diagnostic moment, the way, the 
language of communication and not open to the clarification of 
doubts might lead to misinterpretation of diagnosis, prolonging 
the stages involved in the elaboration and acceptance of the new 
reality.
The standard pulsetherapy with dexamethasone and/or 
cyclophosphamide consist in the administration of high doses of 
drugs during short periods of time in monthly hospitalizations. 
It is chosen as treatment when the exclusive use of daily doses 
of corticosteroids is not effective in controlling the disease or 
carries severe side effects, such as Metabolic Syndrome.
Although the treatment has its efficacy increased, the pulse, 
in long term, might lead side effects such as sterility by 
cyclophosphamide, increased blood pressure and weight gain by 
dexamethasone. Impacted by news of the necessity of this new 
treatment modality it was observed difficulty in understanding 
the benefits of therapy, complicating treatment adherence. 
Adherence that can be defined as the active collaboration 
between patient and medical team, in cooperative work, with 
the objective of achieving therapeutic success and can be 
expressed as the patient’s behavior corresponds to the opinion, 
information or carefully, following instructions for proper 
treatment [26]. Thus, it can be noted an intimate relationship 
between adherence and empathetic relationship and effective 
communication between medical team and patients. 
Afraid to constantly question your doctor about diagnosis and 
treatment the patient keep in silence [27]. Evidencing, therefore, 
the urgent need to develop more open communication between 
doctors and patients, enabling higher quality in the relationship.
In this direction, in the context of public health, highlights the 
crucial importance to realize the integrality of the individual in 
yours bio psychosocial and spiritual context, with the central 
focus in the improvement of their quality of life. Aiming 
the multidisciplinary care and taking into account the inter-
relationship between mind and body, Rolland [28] points 
out that the treatment of a chronic illness must go beyond 
strategies related to the biological understanding of the disease, 
psychosocial issues should also be considered, as well as family 
involvement in illness. In the treatment of chronic diseases, 
the isolated understanding of the case is inefficient, making it 
necessary the interface of the knowledge.
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Acording to Souza et al. [29], psychotherapy, combined with 
medical care, might help patients with chronic skin diseases 
changing your posture and attitudes of in stressful situations, 
reflecting positively on their quality of life, and consequently 
of their skin. According to the authors, psychological assistance 
focused on the identification and management of stressful life 
events, especially those of intern origin, might enable a new 
way of symbolizing in which the skin is no longer the vehicle of 
expression of suffering.

Conclusions
Just like the skin, one of the major function of the immune 

system is to distinguish self from the non-self [10,11,30,31]. 
The epidermal intercellular adhesion plays a vital role. When 
the mechanism of self-tolerance is broken, breaking occurs due 
to the binding of autoantibodies to the epidermal self-antigens, 
resulting in the formation of blisters [32]. 
Thus, pemphigus, an autoimmune disease with antibodies 
directed against specific proteins, specifically affecting cells of 
the epidermis, resulting in a disease that is expressed in the skin 
leads us to reflect on the existential meaning of this disease for 
the patient affected by it: a disease in which the body’s own 
components become to identified as aggressors to the immune 
system. Moreover, it has broken the limitation between the inner 
world and the outer, between self and non-self. The organism 
does not recognize and destroy the body’s own structures 
and the individual loses some of its identification through the 
disfigurement resulting from chronic disease.
Pemphigus mobilizes the need to adapt to the new reality, to the 
social stigma and the implications of the clinical chronicity. The 
time after diagnosis and the journey of living with the disease 
involve a relearning of the meaning of life and an appropriation 
of consciousness to accept the possibility and the need to 
maintain hope and the desire to strengthen the development of 
its existence, creating favorable conditions for treatment.
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Abstract
Introduction: The in situ immune response in skin biopsies from patients affected by autoimmune skin blistering diseases (ABD) is not well 
characterized. Aim: Our investigation attempts to immunophenotype cells in lesional skin in several ABD, utilizing immunohistochemistry 
(ICH).
Methods: We tested by IHC for CD4, CD8, CD19, CD20, CD45, CD56/NCAM, PAX-5, granzyme B, myeloperoxidase, neutrophil elastase, 
LAT and ZAP-70 in patients affected by ABD. We tested 30 patients with endemic pemphigus foliaceus (EPF), 15 controls from the EPF 
endemic area, and 15 biopsies from healthy controls from the USA. We also tested archival biopsies from patients with selected ABD, 
including 30 patients with bullous pemphigoid, 20 with pemphigus vulgaris, 8 with pemphigus foliaceus and 14 with dermatitis herpetiformis.  
Results: We found a predominantly CD8 positive/CD45 positive T cell infiltrate in all ABD. Our skin biopsies demonstrated consistently 
positive staining for myeloperoxidase, but negative staining for neutrophil elastase.  Most ABD biopsies displayed negative staining for CD4 
and B cell markers; natural killer cell markers were also rarely seen. ZAP-70 and LAT were frequently detected. In El Bagre-EPF, a significant 
fragmentation of T cells in lesional skin was noted, as well as autoreactivity to lymph nodes.  
Conclusions: The documented T cell and myeloperoxidase staining are indicative of the role of T lymphocytes and neutrophils in lesional 
biopsies in patients with ABD, in addition to previously documented deposition of B cells, immunoglobulins and complement in situ.  In El 
Bagre-EPF, T cells could also target lymph nodes; however, further studies are needed to confirm this possibility.

Key words: autoimmune blistering skin diseases; B lymphocytes; T lymphocytes; CD4; CD8; CD45

Abbreviations and acronyms: Bullous pemphigoid (BP), immunohistochemistry (IHC), direct and indirect immunofluorescence (DIF and 
IIF), hematoxylin and eosin (H&E), basement membrane zone (BMZ), intercellular staining between keratinocytes (ICS), pemphigus vulgaris 
(PV), cicatricial pemphigoid (CP), autoimmune blistering skin diseases (ABD), fogo selvagem (FS), endemic pemphigus foliaceus in El-Bagre, 
Colombia (El Bagre EPF), linker for activation of T cells (LAT), T cell antigen receptor zeta chain (ZAP-70),  B cell specific activator proteins 
(BSAPs).

Highlights:

· Our study suggests that a CD3/CD8/CD45 positive T cell 
response and neutrophils may play significant roles in these 
diseases.

· The positivity of T cell activation markers such as LAT and 
ZAP-70 in lesional skin favors their role in ABD.
· El Bagre-EPF demonstrates fragmented T cells in situ, with 
concomitant immune reactivity to lymph nodes that warrants 
further studies.
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Introduction
Multiple theories and studies have been proposed regarding 

the pathophysiology of cutaneous autoimmune blistering skin 
diseases (ABD); most favor B cell mediated processes, given 
autoantibodies and complement deposits in the skin, and 

the known correlation between titers of autoantibodies and 
the clinical severity of the diseases [1-5]. Additional studies 
have been performed on animal models, transferring human 
autoantibodies and inducing temporary blisters.
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However, the injected animals used are often neonatal, and have 
thin skin; moreover, no animal model reproduces the clinical 
chronicity noted in most human ABD [1-5]. Notably, a few 
reports have shown that pregnant mothers with pemphigus can 
transfer disease autoantibodies to their fetus, and that the fetus/
newborn in turn develops a self-resolving presentation of the 
disease [6].  
It is known that healthy relatives of patients with ABD may 
possess disease antibodies, but not develop clinical disease. 
It has further been documented that people who live in the 
endemic areas may possess disease autoantibodies without 
clinical disease, suggesting that other immune responses and/or 
factors are necessary for the development of the clinical disease 
[7].
Previous research on ABD has primarily focused on the 
humoral immune response, but little attention has been given 
to the function of the cell-mediated immune response and 
cellular elements of the tissue reaction in lesions of ABD. The 
present investigation aims to characterize the immune infiltrate 
in various ABD, considering that patients affected by ABD 
often display complications related to non-B cell autoimmunity 
(e.g, verrucae, tuberculosis, strongyloidisis, entamoebiasis, 
nocardiosis, hydatodosis, herpes, varicella zoster, etc.) [8-14]. 
Thus, we decided to study the in situ immune response by 
performing immunohistochemistry (IHC) on ABD lesional skin 
biopsies. 

Materials and Methods
Subjects of study
We tested 30 biopsies from patients affected by EPF in El 
Bagre, Colombia, South America (El Bagre-EPF) as previously 
described and 30 normal controls from the endemic area [15-20].  
We also utilized 30 control skin biopsies from cosmetic surgery 
patients in the USA, taken from the chest and/or abdomen. 
Biopsies were fixed in 10% buffered formalin, then embedded 
in paraffin and cut at 4 micron thicknesses. The tissue was then 
submitted for H&E and IHC staining. In addition, we also tested 
biopsies from the archival files of two private, board certified 
dermatopathology laboratories in the USA, from patients who 
were not taking immunosuppressive therapeutic medications 
at the time of biopsy. We evaluated 30 biopsies from bullous 
pemphigoid (BP) patients, 20 from patients with pemphigus 
vulgaris (PV), 30 from patients with El Bagre-EPF, 8 patient 
biopsies with pemphigus foliaceus (PF) and 14 from patients 
with dermatitis herpetiformis (DH). For all of the El Bagre area 
patients and controls we obtained written consents, as well as 
Institutional Review Board permission from the local hospital.  
The archival biopsies were IRB exempt due to the lack of patient 
identifiers. 

IHC staining
The staining intensity of the antibodies was also evaluated 
qualitatively by two independent observers, we use the scale of 
no staining (negative), one to 3 cells stained positive per 200x 
microscopic field (+), 3 to 7 (++), 7 to 13 (+++) and 14 or more 
(++++). For IHC, we utilized the following antibodies from Dako 
(Carpinteria, California, USA): monoclonal mouse anti-human 
CD3 (Clone F7.2.38), monoclonal mouse anti-human CD4 
(Clone 4B12), monoclonal mouse anti-human CD5, monoclonal 
mouse anti-human CD8 (Clone C8/144B), monoclonal mouse 
anti-human CD19 (Clone LE-CD19) , monoclonal mouse anti-
human CD20cy (Clone L26), monoclonal mouse anti-human 

CD45 (Clone 2B11 + PD7/26), monoclonal mouse anti-human 
CD56/NCAM (Clone 123C3), monoclonal mouse anti-human 
neutrophil elastase (Clone NP57), monoclonal mouse anti-
human B-cell-specific activator protein/BSAP (Clone DAK-
Pax5; also known as Pax-5, a transcription factor expressed 
in B cells),  polyclonal rabbit anti-human myeloperoxidase, 
monoclonal mouse anti-human granzyme B, monoclonal 
mouse anti-human linker for activation of T cells/LAT (Clone 
LAT-1; expressed on T cells without restriction to any T-cell 
subpopulation), monoclonal mouse anti-human T-cell antigen 
receptor zeta chain/ZAP-70 (Clone 2F3.2). The ZAP-70 
antibody reacts with ZAP-70 expressed in T cells, natural killer 
cells and pro/pre B cells, but not in normal mature B cells, 
monoclonal mouse anti-human myeloid/histiocyte antigen 
(clone MAC 387). The myeloid/histiocyte antibody reacts with 
a human cytoplasmic antigen (L1-antigen or calprotectin) which 
contains two different subunits (L1H and L1L). The protein is 
a member of the S100 family, and the subunits in this context 
are titled S100A8 and S100A9. It is expressed on granulocytes, 
monocytes, tissue histiocytes, squamous mucosal epithelia, and 
reactive epidermis. The antibody is useful for demonstrating 
tissue histiocytes in tissue sections from malignant lymphomas, 
and for detecting lymphoid neoplasms of histiocytic origin. 
Our IHC staining was performed as previously described 
[15].  A positive and negative control sample was used with all 
experiments.
Immunofluorescence studies on lymph nodes were performed as 
previously described, utilizing rat, mouse, chipmunk and beef 
tissue as antigen sources [15].

Statistical methods
Differences in staining positivity and intensity were tested using 
a GraphPad Software statistical analysis system, and employing 
Student’s t-test. We considered a statistical significance to 
be present with a p value of 0.05 or less, assuming a normal 
distribution of the samples. 

Result
The semiquantitative analysis of the cell population revealed 

a predominance of CD3/CD8/CD45 positive T lymphocytes 
in the tissue response of perilesional and lesional skin of the 
majority of the ABD. 
Ninety-eight percent (98%) of the patients with ABD 
demonstrated negative staining for CD4 (Tabl. I). Ninety-five 
percent (95%) stained positively for CD3, CD8 and CD45, 
as well as T cell activation markers such LAT and ZAP-70 
(p<0.05). These cells and/or markers were predominantly 
positive in superficial dermal infiltrates, located around the 
upper dermal neurovascular plexus. No significant differences 
were seen between the different ABD in regard to positivity in 
these markers, however, in the BP, PV, PF, El Bagre-EPF and 
DH biopsies, the infiltrate was also noted within eccrine sweat 
glands. In the El Bagre-EPF, PV and PF cases, the infiltrate was 
also noted in neurovascular areas of hair follicular units (Fig. 
1, 2). Ninety-eight percent (98%) of the ABD stained negative 
for natural killer cell and related markers such granzyme B and 
PAX-5. Ninety-five percent (95%) of the ABD stained negative 
for CD19, CD20 and BSAP (Tabl I). Finally, LAT and ZAP-70 
were positive in all of the 58 consolidated cases of PV, PF and El 
Bagre-EPF, within the upper dermal inflammatory infiltrate and 
also within the epidermis. These markers were negative in the 
control cases (Fig. 1, 2).
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Seventy percent of the El Bagre-EPF patients demonstrated 
fragmented CD3/CD45 T cells in lesional skin; this positive 
finding was not seen in controls from the El Bagre EPF endemic 
area, nor in the plastic surgery control samples.

Myeloperoxidase staining displayed consistent positivity in 
97% of the ABD cases; in contradistinction, neutrophil elastase 
was predominantly negative (p<0.05%) (Fig. 1, 2, 3). 

Antibody BP  n=34 PV n=14 PF n=4 DH n=10 El Bagre-EPF 
n=30

Controls from
Endemic 
arean= 30

Controls/plastic
surgery 

n=15
CD45 Positive in 

the upper 
inflammatory 
infiltrate mostly 
around the 
vessels (++++). 
Also some cells 
positive around 
the sweat ducts 
(30/34) (++).

Positive at the 
upper 
inflammatory 
infiltrate the 
upper 
dermis, Some 
also positive 
around the 
sweat ducts 
and around 
neurovascular 
bundles (++). 
Positive around 
neurovascular 
supplies of 
the sebaceous 
glands (13/14).

Positive at the 
upper 
inflammatory 
infiltrate the 
upper dermis, 
and around 
some sweat 
ducts and 
around 
neurovascular 
bundles (++). 
(4/4).

Positive 
infiltrate in 
the upper 
inflammatory 
infiltrate (+++) 
in 8/10. Also 
positive around 
the sweat glands 
in 3/10.

Positive in the 
upper dermis 
(++++). Also 
positive around 
the sweat glands 
(8/10).

Negative Negative

CD8 Positive in the 
upper dermal 
inflammatory 
infiltrate (+++) 
(27/34). 
Positive also 
around the 
sweat ducts 
(++).

Very strong 
infiltrate in all 
the upper 
dermis and 
some 
keratinocytes 
and eccrine 
ducts (+++). 
(10/14)

Positive in the 
upper dermal 
inflammatory 
infiltrate. 
Positive also 
around the ec-
crine ducts (++).
(4/4). Positive 
in the 
keratynocytes

Very strong 
infiltrate in all 
the upper 
dermis and 
some 
keratynocytes 
(++) (8/10).

Positive at the 
inflammatory 
infiltrate in the 
upper vessels 
and some 
eccrine and also 
around 
pilosebaceous 
units glands 
(++) (26/30).

Negative Negative

CD3 Positive upper 
inflammatory 
infiltrate (+++) 
(30/34).

Very strong 
infiltrate in 
all the upper 
vessels and also 
around 
pilosebaceous 
units (++) (4/4).

Positive at the 
inflammatory 
infiltrate in the 
upper vessels 
and some 
eccrine and also 
around 
pilosebaceous 
units glands 
(++) (8/10).

Positive around 
the 
inflammatory 
infiltrate of 
the base of the 
neurovascular 
package of 
the sebaceous 
glands (++). 

Positive at the 
inflammatory 
infiltrate in the 
upper vessels 
and some 
eccrine and also 
around 
pilosebaceous 
units glands 
(++) (28/30).

Negative Negative

CD4 Negative. Only one 
biopsy positive 
in the upper 
inflammatory 
infiltrate 
especially 
around the 
vessels

Negative Negative Negative Negative

CD19 Negative Negative Negative Negative Negative Negative Negative

CD20 Negative 2/14 few spare 
cells in the 
upper dermis.

2/4 some cells 
positive in the 
hair follicles.

2/10 some cells 
positive in the 
hair follicles.

Some few 
biopsies have 
some few 
positive cells in 
the intermediate 
vessels of the 
dermis. Most 
cases were 
negative.

Negative Negative

Table I. Cell populations and markers in lesional skin from multiple autoimmune skin diseases.
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Antibody BP  n=34 PV n=14 PF n=4 DH n=10 El Bagre-EPF 
n=30

Controls from
Endemic 
arean= 30

Controls/plastic
surgery 

n=15
Granzyme B Negative Negative Negative 2/10 (++) 

around the 
upper 
neurovascular 
plexus.

Negative Negative Negative

Myeloperoxsidase Positive inside 
the blister, and 
in the cells 
of the upper 
inflammatory 
infiltrate (+++) 
(30/34). 
Positive pattern 
of 
reactivity 
around the 
BMZ like 
linear.

Multiple 
positive cells in 
the upper 
inflammatory 
infiltrate 
(+++) and also 
some in the 
lower epidermis 
(10/14).

Some positive 
cells in the 
upper 
inflammatory 
infiltrate (++) 
(3/4).

Positive in the 
blister and in 
all the 
inflammatory 
infiltrate (++++) 
in 9/10, and also 
around the 
eccrine ducts 
(++). Positive 
also several 
cells in the 
dermis.

Very positive in 
the blister and in 
all the 
inflammatory 
infiltrate in 
28/30.

Negative Negative

Neutrophil 
elastase

Positive weak 
in 10/34 upper 
inflammatory 
cells and or in 
the blister

Positive weak 
in 6/14 upper 
inflammatory 
cells and or in 
the blister

Negative Positive weak 
in 6/10 upper 
inflammatory 
cells and or in 
the blister

Weak positive 
in 10/30 upper 
inflammatory 
cells

Negative Negative

LAT Positive in most 
biopsies all the 
inflammatory 
infiltrate around 
the upper vessel 
(30/34) (+++).

Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
in 4/14 (+++). 
Positive the 
epidermal cells 
in 12/14

Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
(+++). Positive 
the epidermal 
cells in 4/4.

Positive in 3/10 
in the upper 
inflammatory 
cells.

Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
(+++) in 27/30. 
Some positivity 
of the eccrine 
ducts. Positive 
the epidermal 
cells in 28/30.

Negative

ZAP-70 Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
in 30/34 (+++).  
Positive around 
the 
inflammatory  
in 6/34 

Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
(+++) 14/14.  
Positive the 
epidermal cells 
in 12/14. Also 
positive in the 
eccrine glands 
and ducts in 
8/14.

Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
(+++). Positive 
the epidermal 
cells in 4/4.

Positive around 
some upper 
vessels and 
some sweat 
glands in 6/10.

Positive in all 
the 
inflammatory 
infiltrate around 
the upper vessel 
(+++) in 27/30. 
Some positivity 
of the eccrine 
ducts. Positive 
the epidermal 
cells in 28/30.

Negative Negative

B-cell specific 
activator protein /
BSAP

Negative. Very few 
positive cells in 
the hair follicle 
steam area.

Negative. Negative. Negative Negative Negative

CD56/NCAM Negative Negative Negative Negative Negative Negative Negative

Table I. Cell populations and markers in lesional skin from multiple autoimmune skin diseases (continued).

Discussion
The purpose of our study was the immunophenotypic 

characterization of inflammatory cells and the expression of 
adhesion molecules in lesional and perilesional skin of patients 
with ABD. ABD have been classically defined as B cell-
mediated diseases due to the presence of both 1) spontaneously 
appearing, intraepidermal clinical blisters after injection of 
human sera into neonatal mice, and 2) epidermal-specific 
autoantibodies whose serum titers classically correlate with 

clinical activity and disease severity as demonstrated by IIF and 
ELISA [1-4,20]. 
Our in situ results document the involvement of other immune 
cells in ABD lesional skin, indicating that other immune system 
components may be important in these diseases [21-27]. In our 
study, we did not attempt to demonstrate a precise pathogenic 
role of these molecules; however, further investigation is 
warranted in this area.
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Figure 1. a. BP case with positive CD8 staining around an 
upper dermal blood vessel (brown staining; red arrow) (400X) 
and in b, the same case, with positive staining around a hair 
follicle and the periphery of an adjacent sebaceous gland. c. 
Same case as a and b, with positive CD8 staining inside the 
blister (brown staining; red arrow) as well as in the subjacent 
dermis (brown staining; black arrows). In d, another BP case 
with similar findings as in c; however, also note additional 
linear staining for CD68 under the blister (brown staining; 
green arrow), in the upper dermal vessels and inflammatory 
infiltrate (black arrow) and inside the blister (red arrow). 

Figure 2. a. A PV case, with positive CD8 staining in dermal 
papillae and around upper dermal blood vessels (brown 
staining; red arrows) (200X). b. A PV case, demonstrating 
positive LAT staining where the blister is forming (brown 
staining; red arrow), and in dermal neurovascular packages 
and sweat gland ducts (brown staining; black arrows). c. A BP 
case, demonstrating positive staining for CD45 under the 
BMZ and in the upper dermal infiltrate (brown staining; red 
arrows)(40X). d. A PV case with positive staining for ZAP-70 
inside and around a sebaceous gland (brown staining; red 
arrows) (400X).

Figure 3. a. A PV case, with positive staining for ZAP-70 inside 
dermal eccrine glands (brown staining; red arrows) (400X). b. 
H&E staining of the patient biopsy in a revealed edematous 
sweat glands (black arrows; 200X). c. A BP case, with positive 
staining for myeloperoxidase in the blister and in the upper 
dermal perivascular infiltrate (brown staining; black arrows) 
(200X). d. IIF utilizing rat lymph node tissue, showing positive 
staining with El Bagre-EPF serum and FITC conjugated anti-
human IgG antibody (yellow staining; red arrows). Note the 
accentuation around three lymph node capsules and 
trabeculae, and in some interior foci (200X). e. Similar to d, but 
with positive IgG staining in lymph nodes perfectly 
colocalizing with Texas red conjugated p0071 antibody(orange 
staining; red arrows) (200X). f. Similar to e, but in this case 
higher magnification and demonstrating further perfect 
colocalization of IgG staining with Texas red conjugated 
ARVCF antibody(orange staining; red arrows) (400X). In e 
and f, also note that connective tissue nuclei were 
counterstained with Dapi (light blue).



Previous studies tested 30 fogo selvagem (FS) patients and 
30 controls for B and T lymphocytes in the peripheral blood. 
The total T lymphocyte count and the T cell functional count 
were significantly lower in the FS patients. No FS patients were 
receiving immunosuppressive therapy when evaluated [21-23]. 
Previous authors have found some alteration in the T cell 
immune response, and/or alterations in T cell numbers detected 
by several methods including FACS analysis in ABD [21-28]. 
One group of authors have shown that T cells are required for 
the production of blister inducing autoantibodies in experimental 
epidermolysis bullosa acquisita [24]. Another study with 
untreated BP patients compared to controls has shown low 
CD4+, CD25 bright+, FOXP3+ cells were significantly reduced 
in BP [25]. However, a similar study displayed different results 
[26]. Our data provides evidence of a T cell-mediated role in 
ABD; however, our findings do not contradict the role that B 
lymphocytes play in these diseases, as demonstrated by others 
[27-29].
In contradistinction to recently published data, our findings 
did not support a significant role for natural killer cells, with 
a few exceptions noting the presence of these cells in situ in 
a few clinically active cases of DH [30]. We also were unable 
to demonstrate strong staining with neutrophil elastase, as 
shown by others [31], but instead we noted positive staining 
with myeloperoxidase in all of the ABD. Both enzymes are 
found in the same granules of neutrophils; specific enzymologic 
studies could further confirm our findings. Other authors have 
speculated that cell-mediated cytotoxic reactions are probably 
enhancing proteolytic activity at the site of bullous eruptions 
[23].
Since few studies have addressed the in situ immune response in 
ABD, we performed our IHC studies as a pilot study. Our next 
study will further investigate the pathogenic role of the CD8-
positive T cell infiltrate found in lesional biopsies.
The fact that pemphigus is considered an autoantibody-
mediated disease does not necessarily mean that B cells have 
to be present in the skin of pemphigus patients, as shown in 
our results. Moreover, the fact that many T lymphocytes are 
detected in lesional skin does not contradict the important role 
of autoreactive B cells in ABD. Limited information is available 
regarding how CD3/CD8/CD45 positive T cells might contribute 
to the pathogenesis of different ABD; however, our positive LAT 
and ZAP-70 markers indicate that some activation is occurring 
in situ in lesional skin. In clinical context, our study suggests that 
people affected by ABD are likely to have infections requiring a 
T cell, and not only a B cell response [8-14,31,32]. Also, many 
modulators of the T cell response seem to help in controlling 
ABD. Current literature data from other diseases notes that a 
CD8+ T-cell deficiency is a feature of many chronic autoimmune 
diseases, and is also found in Epstein Barr virus infection and 
low vitamin D [33]. Our findings may also be consistent with 
the fact that several T cell-target immunosuppressors such 
cyclosporine, azathioprine, mycophenolate mofetil, intravenous 
immunoglobulin, rituximab and pentoxifylline are effective 
adjuvants in treating ABD [34]. The humoral aspects of the 
autoimmune responses in ABD have been extensively studied 
in the past; however, our studies and more recent evidence is 
showing that 1) diverse cellular interactions ultimately resulting 
in the formation of autoantibodies and 2) the involvement of 
autoreactive T cells in these diseases are also important in the 
immune response [35]. Taking into account superinfections with 

viruses [36] and parasitic diseases in ABD, our data encourage 
the study of T cells interacting with B cells and dendritic antigen 
presenting cells in ABD. Finally, it has also been recently 
shown that when utilizing a functional classification of the 
differentially expressed genes (DEGs) in DH, data show both 
a B- and T-cell immune response (LAG3, TRAF5, DPP4, and 
NT5E) as suggested by our results.

Conclusions
Analyzing the previous literature and assessing our current 

findings, we believe that our observed T cell immune response 
(primarily CD8 positive) could play an important role in the 
immune response in situ in patients with ABD. Our findings thus 
warrant extended studies with larger sample sizes to address 
these questions, aimed at both confirming the T cell immune 
response and further characterizing its nature utilizing activation 
studies with multiple antigens. 
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Abstract
Introduction: Autoimmune bullous skin diseases (ABDs) represent a heterogeneous group of disorders of the skin and mucosa; these 
disorders are commonly associated with deposits of immunoglobulins, complement, and fibrinogen, usually directed against distinct adhesion 
molecules.  
Methods: We utilized hematoxylin and eosin (H & E) stained tissues sections to evaluate for the presence of rouleaux in lesional skin biopsies 
of patients affected by ABDs including patients with endemic and nonendemic pemphigus foliaceus, bullous pemphigoid (BP), pemphigus 
vulgaris (PV), dermatitis herpetiformis (DH), and a group of controls taken from routine biopsies seen in our practice.
Results: Most autoimmune bullous skin diseases biopsies showed rouleaux formation within and around post-capillary venules in the 
superficial vascular plexus in association with a pinkish brush-like material that resembles fibrin or other amorphous eosinophilic material.  
Discussion: We document that rouleaux and the pinkish aggregates are present in within biopsies taken from lesional skin in the majority of 
patients with ABDs and speculate that this maybe as result of the exocytosis of inflammatory cells, antibodies that form when exposed to the 
extracellular matrix which is already edematous in most ABDs. In addition red blood cells in the presence of plasma proteins or other 
macromolecules may form aggregates. Further studies are needed.

Key words: Autoimmune blistering skin diseases; rouleax; fibrin; red blood cells
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Introduction
Autoimmune bullous diseases (ABDs) are bullous 

dermatoses of the skin and mucosae characterized by the 
presence of tissue-bound and circulating antibodies directed 
against specific target antigens. These diseases comprise two 
main subgroups, i.e, subepidermal autoimmune bullous disorders 
and  intraepidermal ones such as the pemphigus family [1,2]. 
It is known that in the majority of ABDs the interstitial fluid 
volume is increased as determined by the sodium thiocyanate 
method. Further, this finding can be seen in the upper dermis 
with hematoxylin and eosin (H & E) [3,4]. We have noticed 
the presence of rouleaux in red blood cells (RBCs) with H & E 
stains and evaluated skin biopsies from diverse ABDs in order 

to assess the prevalence of this finding in a small series. 

Methods
Subjects of study
We examined skin biopsies from patients who fulfilled clinical, 
histopathological and direct immunofluoresence criteria for 
ABDs. DIF, in brief, was performed on frozen biopsies kept 
at minus 20 degrees Celsius that were cut at five micron 
thickness each. DIF was performed utilizing the antibodies 
against immunoreactants including IgG, IgA, IgM, IgD, IgE, 
complement/C1q, complement/C3, complement/C4, Kappa 
light chains, Lambda light chains, albumin and fibrinogen as 
previously described [5,6]
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We examined 30 biopsies from patients affected by endemic 
pemphigus foliaceus (EPF) and 20 skin biopsies from normal 
controls (patients without EPF) from the EPF endemic area 
(NCEA). We also utilized 30 control skin biopsies from healthy 
plastic surgery reduction patients, taken from the chest and/
or abdomen normal human skin in the local population (south 
eastern USA) (NHS). Biopsies were fixed in 10% buffered 
formalin, then embedded in paraffin and cut at 4 micron 
thicknesses. The tissue was then stained with H & E. All 
patients were having primary diagnostic biopsies, and were not 
taking immunosuppressive therapeutic medications at the time 
of biopsy. We evaluated 20 biopsies from bullous pemphigoid 
(BP) patients, 20 from patients with pemphigus vulgaris (PV), 
eight patient biopsies with pemphigus foliaceus (PF), 12 from 
patients with dermatitis herpetiformis (DH) and one with linear 

IgA (LAD). The archival biopsies were IRB exempt due to the 
lack of patient identifiers.

Result
Rouleaux, erythrocytes and some type of autoagglutinitation 

of RBCs and the presence of a pinkish brush-like material that 
resembles fibrinoid aggregates were positive in 24/30 biopsies 
from EPF, in 17/20 patients with BP, in 16/20 in patients with 
PV, in 10/12 patients with DH, and in the only LAD patient. 
30/30 NHS and 15/15 NCEA normal controls skin biopsies 
failed to demonstrate the finding. The rouleaux, the aggregated 
RBCs and the pinkish material were uniformly seen under the 
blisters in most ABDs, and or under the inflamed vessel were 
close to the blisters (Fig. 1, 2).
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Figure 1 and 2. Shows representative H & E stain in the different ABDs showing the presence of rouleux, individuals and 
agglutinned erythrocytes with the pinkish material in the upper dermis close to the blisters black arrows (20X).

Discussion
In several ABDs, it has been reported that the number 

of erythrocytes, hematocrit and the amount of hemoglobin 
decreases in patients with advanced autoimmune bullous 
diseases, mainly in the pemphigus group [4,7]. Rouleaux 
are a linear arrangement of red blood cells (RBC) sometimes 
known as having a „coinstack” configuration. This phenomenon 
has been associated with increased fibrinogen, globulins, or 
paraproteins [8-10]. The serum of patients with ABDs is rich 
in circulating autoantibodies as well as fibrinogen and these are 
usually deposited in lesional skin in most ABDs patients [3].  
Roulex also occur in acute and chronic inflammatory disorders, 
Waldenstrom’s macroglobulinemia and multiple myeloma 
[2-5]. RBCs in the presence of plasma proteins or other 
macromolecules may form aggregates, normally in rouleaux 
formations, which are dispersed with increasing blood flow [8-
10]. 
Based on our findings of rouleaux, the pinkish material, the 

dilatation and/or alteration of the vessels proximal to blisters 
in association with the presence of inflammation, we believe 
that the formation of rouleax results from flow and permeability 
alterations. It is also possible that the endothelial cells lose some 
of their strict regulation due to the adjacent tissue damage, 
especially beneath the blisters. All these changes may result in 
the sudden release of inflammatory cells, RBCs, fibronectine, 
fibrin and other materials that get mixed with some of the 
acantholytic cells, cells altering that microbalance. The plasma 
proteins in various ABDs have been described to be altered 
[11]. This may produce alterations in the blood flow, and may 
result in rouleaux formation, with or without autoagglutination, 
clumpled with lysed cells and extravasation of molecules.  
Electron microscopy studies demonstrated that in most ABDs 
the blood vessels show alterations indicative of an outward 
passage of fluid and the adjacent dermal, and edema separating 
collagen fibers of the collagen bundles [12,13].
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The presence of erythrocytes outside the upper vessels and 
under and or inside the blister could not be attributed solely to 
procedural trauma caused by the biopsy. If this were the case 
we would see them in the periphery of the biopsy and in the 
cases examined, these findings were in the central portions of 
the biopsy specimens. 
To the best of our knowledge, this is the first report of rouleaux/
and /or autoagglutination in the series of lesional skin biopsies 
taken from patients with ABDs. The significance of these 
findings is a topic for a more intense and thorough investigation.
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Abstract
Introduction: Psychological stress has been associated with the course of several autoimmune skin diseases and reported a possible factor in 
triggering and aggravating for pemphigus in predisposed patients. 
Aim: The aim of this study is to present an upgrade of the scientific literature on the relation between pemphigus and psychological stress. 
Methods: To assure a comprehensive investigation, we have performed searches on LILACS, MedLine, PEPSIC, PubMed, SCOPUS and Web 
of Science databases. The terms used were pemphigus, psychological stress and psychological distress. We have selected works published on 
journals indexed in different online databases, without distinction as to language and date of the studies. 
Results and Discussion: Initially, 22 works had fulfilled the selection criteria. After discarding publications which deviated from the subject, 
9 works were selected for analysis. Among the selected articles, one was a theoretical review, five case studies, two case-control studies and 
one documental analysis. Publications discuss the importance of recognizing the influence of exogenous factors, such as psychological stress, 
on the development and evolution of pemphigus, since the health condition of the patients can be improved through the recognition, validation 
and treatment of their psychological issues, associating psychological assistance to the immunosuppressive treatment. 
Conclusion: The report of stressor events by patients at the Dermatology Clinical is frequently observed, however, the relation between 
psychological stress and the development or aggravation of pemphigus is a recent subject among researchers of the field.
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Introduction
Pemphigus represents blistering autoimmune diseases, 

defined by IgG antibody deposits in the keratinocyte membranes 
of the epidermis, leading to acantholysis with consequent 
generation of blisters. While the morphology is well defined, its 
etiopathogenesis remains a subject of research [1]. 
Literature shows two mainly clinical forms of manifestations 
for pemphigus. Pemphigus foliaceus (PF), endemic in some 
countries, only affects the skin, and the autoantibodies primarily 
target the desmoglein 1, a cadherin-type protein constituent of 
the desmosomes, responsible for the adherence of keratinocytes 
[2,3]. Pemphigus vulgaris (PV) affects the skin and mucosae, 
and the autoantibodies linked to both desmoglein 1 and 3, 
respectively. Desmoglein 3 prevails in the lower layers of 
epidermis and in the mucosae [4].  
Brazilian and international medical-scientific production 
on pemphigus has increased significantly in recent years. 
Approximately 1.213 articles were published on the subject 
during the last 5 years; 258 in 2012 and 143 until august of 
2013, according to the Virtual Health Library – BVS (http://
regional.bvsalud.org). The growth of the scientific knowledge 
has yielded visibility to the subject. On the other hand, the 

bigger exposure has revealed some gaps in the studies being 
performed. In spite of the growing number of publications, 
several aspects have been relatively under considered by 
science, especially regarding the influence of emotional aspects 
on the triggering and evolution of pemphigus. 
A bibliographical search in BVS demonstrated the shortage of 
studies regarding the relation between psychological factors 
and pemphigus, especially in the case of stress, in spite of the 
psychological stress has been associated to the development 
of autoimmune diseases and can be one of the causes for its 
aggravation [5].  
In 1965, Perry and Brunsting [6] reported that the symptoms of 
PF were aggravated due to emotional issues of the patient. On 
their turn, Brenner and Bar-Nathan [7] described two patients 
who developed PV under great emotional stress.
Considering those information, the aim of the present study 
is to present an upgrade of the scientific literature related to 
pemphigus, focusing on its relation to psychological stress, 
highlighting the profile of the works published in the most 
respectable sources in the field and discussing the trends 
indicated by such publications.
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Methods
In order to achieve the proposed objective, the literature 

review was made by combining terms related to pemphigus and 
psychological stress, as the scope of this study triggers works on 
the relation amongst stress and the development and evolution 
of pemphigus. 
To assure a comprehensive search, we have used the LILACS, 
MedLine, PEPSIC, PubMed, SCOPUS and Web of Science 
databases. Such databases were chosen to give visibility to the 
scientific production of Brazilian and worldwide studies. 
With the uniterm pemphigus we have localized 312 registered 
works in the LILACS, 6.899 in MedLine, 8.369 in PubMed, 
10.191 in SCOPUS and 10.351 in Web of Science databases. In 
PEPSIC database were not found any work. 
Given the objective of this review, the keywords psychological 
stress and psychological distress were added to pemphigus 
uniterm.
After the initial gathering of the publications indexed in these 
databases, their abstracts were read and analyzed according to 
inclusion/exclusion criteria. Selected works were fully accessed 
and analyzed in accordance with the article’s scope. The analysis 
was made in order to retrieve the contributions provided by the 
selected articles. 
As inclusion criterion, only works published in indexed 
journals from different online databases were selected, taking 
into consideration the fact that the systems available for 
bibliographical identification are very important resources 
for scientific disclosure, regardless the idiom, and without 
limitations as to the date of publication of the studies. As 
exclusion criterion, theses, dissertations, reviews, books and 
book chapters were excluded, as they do not undergo the 
evaluation process of peer review. Those publications which 
deviate from the studied subject were discarded. 

Result and Discussion
Based on the search terms used, 22 works were compiled, 

until august 2013. In the MedLine and PubMed databases 15 
works were found. In LILACS only one work was localized, 
which was discarded because it focused the coexistence of 
pemphigus and lichen in the oral mucosa. No works were found 
on the subject in the PEPSIC database. The 6 works found in 
Web of Science were also found in the other databases, except 
for one work, which was discarded because it focused quality of 
life. In the SCOPUS database we found 17 works, among which 
12 were also found in PubMed and MedLine. 
With the inclusion/exclusion criteria, the number of selected 
articles was reduced to 9. The remaining works were discarded 
because their subjects deviated from what was proposed for this 
study, such as quality of life, environmental and occupational 
aspects, lichen, pediatric pemphigus, psoriasis, herpes, exposure 
to mercury, general skin diseases without mention to pemphigus, 
aggravation of the lesions caused by heat and pain syndrome. 
Regarding the idiom, all the 9 selected publications are in 
English. As to the country where the study was held, we noticed 
the predominance of five countries: Israel (3), France (2), Italy 
(2), Croatia (1) and Egypt (1).
Concerning the specific characteristics of each study, we have 
found articles related to theoretical review [8], case reports [9-
13], case-control studies [14,15] and documental analysis [16]. 
The first study found during the previous decade discusses the 
case of a 68-year-old Ukrainian woman diagnosed with PV. Three 
months after her arrival in Israel, she began to present lesions 
on her skin and oral mucosa. The psychological evaluation 

discovered great sensibility and worry about her daughter and 
granddaughter, who had stayed in Ukraine. Even treated with 
drugs, lesions worsened for three weeks. With the beginning 
of treatment with psychiatric drugs, the patient presented an 
improvement of her mental health condition and became less 
anxious; then the clearance of the lesions occurred. This case 
report indicates the importance of recognizing the influence 
that psychological factors have on the PV pathogenesis among 
people with genetic predisposition to the condition [13].  
Four years later, Cremniter et al. [9] pointed that, despite the 
genetic predisposition to pemphigus, the occurrence of cases in 
the same family is rare, suggesting that other aspects may be 
important in the disease’s pathogenesis. The study deals with the 
investigation of stressful life events and personality disorders 
on 13 patients without previous treatment for pemphigus; 2 of 
those patients were diagnosed with PF and 11 with PV. Authors 
researched the impact of stressful life events which took place 
up to one year before the symptoms of pemphigus first appeared, 
the presence of personality disorders and symptoms of anxiety 
or depression. It was thus verified the presence of stressor events 
in 12 patients and some sort of personality disorder in 11 of 
them, what suggest that the presence of stressor events and 
personality disorders is probably not just a coincidence, as well 
as the potential development of pemphigus related to emotional 
stress.
Adding to the studies of Cremmiter et al, Morell-Dubois et al. 
[12], in an epidemiologic study with 10 participants, found 
evidence of the role of stress in the development of pemphigus, 
even when there is no personality disorder, and that stressful life 
events can aggravate or cause pemphigus. 
The bibliographical review article [8], found in this search, 
discusses the data available in the literature from 1966 to 
1998 about the role of stressful life events on the development 
or aggravation of skin conditions. In this review there is a 
paragraph related to pemphigus, in which the studies of Perry 
and Brunsting [6], Brenner and Bar-Nathan [7] and Cremniter 
et al [9] are presented and it is highlighted the lack of controlled 
studies as well as the small bibliographic production on the 
subject.
In another case report, published in 2004, it was presented a 
58-year-old woman who lived under emotional stress since her 
childhood, in Poland, during the Holocaust. The first symptoms 
of PV appeared during the Gulf War, one month after the 
beginning of the treatment against tuberculosis with rifampicin. 
The authors of the study revealed that after the removal of the 
need for rifampicin by pulmonary lobotomy the pemphigus 
lesions reduced, except for the periods when the patient was 
under emotional stress. Such findings suggest the combination 
of factors in the development of the disease [10].
Šustić et al. [16] analyzed the files of patients from a hospital 
in Eastern Croatia in order to evaluate the epidemiology of 
blistering diseases through 10-year periods, from 1986 to 1990 
and from 1990 to 1996, and to assess the effect of prolonged 
exposure to traumatic events during the Croatian War on the 
prevalence and incidence of the blistering diseases acquired.
In their findings, 45 patients developed some sort of blistering 
disease, 19 during the first analyzed period and 26 during the 
second, being PV the most common type. This indicates a larger 
incidence of blistering diseases during and immediately after 
the war. Therefore, prolonged psychological stress might be 
involved in the development of blistering diseases in the area 
studied.
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More recently, the study performed by Mazzotti et al. [11] 
presented the relation between psychological stress and 
dysfunctional investments on appearance, using interviews and 
self-applicable questionnaires about dysfunctional investments 
on appearance, and anxiety and nosocomial depression, among 
78 patients with diagnosed PV and PF. Those patients who 
presented psychological stress also presented higher levels of 
dysfunctional investments on the appearance. However, the 
transversal nature of the study did not allow for the identification 
of the direction of such association, being impossible to affirm 
that a dysfunctional investment on the appearance causes 
psychological stress in patients of pemphigus or if the opposite 
occurs. 
The bibliographical research resulted in a recent case-control 
Egyptian study. Ragab et al. [14] evaluated the serum TNF-
alpha levels in 10 patients with diagnosed PV, 4 with PF and 
7 healthy individuals, correlating those levels with a history 
of stress. Patients of pemphigus were treated and observed for 
two months. The authors found higher serum TNF-alpha in PV 
patients compared to both PF patients and the control group. Four 
patients in the PV group presented aggravation of the condition 
and, among them, three suffered from high psychological stress 
one month before the development of the disease. It can be 
concluded that emotional stress is a factor which affects the 
prognostic of the disease, and it would be possible to suggest 
that the pre-treatment evaluation of serum levels of TNF-alpha 
in patients of pemphigus can be a guide to the prognostic and the 
selection of the appropriate treatment regimen.
The other case-control study [15] was performed with patients 
with diagnosed PV, and as control group were collected data 
of patients with diagnosed psoriasis. The study was not able to 
confirm a relation between the development or aggravation of 
PV and stress. However, the limitations of the study are widely 
discussed: its low number of samples, 17 patients, and the 
non-conformity of the questionnaire used for the evaluation of 
patients with different skin diseases.

Conclusion
The publications we have found focus mainly on reports 

of cases and the potential relation to previous experiences of 
stressor life events; only two studies used control groups [14,15]. 
Uncontrolled studies should be evaluated with precaution, as 
only controlled studies can produce strict enough evidence of 
the role of stressor events on the development or aggravation of 
skin diseases [8].
The selected articles deal with the importance of genetic 
predisposition to pemphigus. However, they point to the 
influence of exogenous factors on the pathogenesis of the 
disease, suggesting a combination of factors in the development 
of the disease. 
The publications also discuss the importance of recognizing 
the influence of psychological stress on the development and 
evolution of pemphigus, since the health condition of the 
patients can be improved through the recognition, validation 
and treatment of their psychological issues, associating 
psychological assistance to the immunosuppressive treatment 
[11,12,14].
The analysis of the literature review revealed that the relation 

between psychological stress and the development or 
aggravation of pemphigus is a recent subject among researchers 
of the field and the report of stressor events by patients at 
the Clinic of Dermatology is frequently observed. Although 
pemphigus is endemic in Brazil [2], with cases being reported 
since the beginning of the 20th century [17], we have not found 
Brazilian publications on the relation between pemphigus and 
psychological factors. It is therefore possible to observe a gap 
in the Brazilian scientific knowledge about the subject. And the 
need for more studies on the subject should be emphasized.
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Abstract
Linear IgA bullous dermatosis (LABD) is occasionally induced by certain drugs, of which vancomycin is the most common. We herein
describe a case of vancomycin-induced LABD on the trunk and extremities. Our case was unique in which tense bulla was induced on the old
operation scars. A 92-year-old man developed diffuse erythema and bullas on his trunk and extremities. Also, blister formation was observed
on the operation scar on the abdomen. A biopsy specimen showed subepidermal split with neutrophilic and lymphocytic infiltration in the
upper dermis. Direct immunofluorescence showed a linear IgA deposition at the basement membrane zone. His skin conditions were improved
by stoppage of vancomycin and topical corticosteroids. We should know about the occurrence of LABD in patients under vancomycin
treatment.
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Introduction
Linear IgA bullous dermatosis (LABD) is a rare 

autoimmune subepidermal bullous disease, characterized by 
linear IgA deposition at the basement membrane zone. LABD is 
occasionally induced by certain drugs, of which vancomycin is 
the most common. Vancomycin-induced LABD shows various 
clinical features, such as dermatitis herpetiformis, erythema 
multiforme, toxic epidermal necrolysis, and erythroderma [1]. 
We herein report a case of vancomycin-induced LABD with 
isomorphic response.

Case Report
A 92-year-old Japanese man was referred to dermatology, 

for the diffuse erythematous eruption on the trunk. He was 
hospitalized for the treatment of cerebral infarction, and treated 
with vancomycin for methiillin-resistant Staphylococcus aureus 
(MRSA) infection. Oral vancomycin was initially started, 
which however was not sufficiently effective. Two weeks later, 
intravenous vancomycin (1 g/day) was started. On the 12th day, 
erythema and vesicles appeared on his trunk and extremities, 
and spread on the whole body. On physical examination, 
erythema and tense bullae were widely recognized on the trunk 
and extremities. Also, tense blisters were localized to the old 
operation scars on the abdomen (Fig. 1). A biopsy specimen 
showed a subepidermal bulla containing abundant neutrophils 

and lymphocytes (Fig. 2). Direct immunofluorescence studies 
showed linear deposition of IgA along the basement membrane 
(Fig. 3), whereas negative for IgM, IgG and C3. Vancomycin 
infusion was stopped and the patient treated with topical 
corticosteroid ointment. The eruption improved within 3 weeks.
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Figure 1. Multiple tense blisters on the operation scars
(arrow), as well as erythema spreading on the trunk.
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Discussion
LABD can be induced by various kinds of drugs such as 

vancomycin, rifampicin, penicillin, cephalosporin, amoxicillin, 
cefuroxime, captopril, lithium, metronidazole, trimetropin 
sulfametoxazol, furosemide, atorvastatin, amiodarone, 
diclofenac, and amlodipine. Vancomycin is the most common 
drug, however, the pathomechanisms of drug-induced LABD 
are still unknown. Several possible antigens have been detected 
by immunoblotting, such as 97-kD, 120-kD, 180-kD, 230-kD, 
250-kD, and 285-kD proteins [2]. Certain drugs may elicit 
autoimmune responses, which lead to the break of self-tolerance 
to native antigens [3]. 
Isomorphic response (Koebner phenomenon) means the 
occurrence of new, unrelated disorders on previously healed 
sites [4]. Bullous lesions in autoimmune bullous dermatosis, 
especially bullous pemphigoid, occasionally develop on the 
operation scars or peri-stomal areas. To date, only limited cases 
of LABD showing isomorphic response have been reported [5], 
which developed exclusively where adhesives were previously 
applied. Our case developed tense bullae in the heart operation 
scar on the abdomen, as well as spreading on the trunk. Although 
vesiculo-bullous lesions of drug-induced LABD occur on the 
trunk and extremities in the majority of cases, a case involved 
only the palms has rarely been reported [6]. Traumatized 
epidermis may express antigens or expose new epitopes.
Usually, vancomycin-induced LABD causes blisters between 1 
day to 2 weeks after use.  In our case, vancomycin was first 
administered orally for 2 weeks, followed by intravenous 

administration. On the 12th days, widespread erythema and 
bullae were induced on the trunk and extremities. Discontinuance 
of vancomycin with topical corticosteroids rapidly improved the 
skin condition within 3 weeks. We should keep in mind the use 
of vancomycin, if we are consulted for inpatients with a number 
of blisters.
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Figure 3. Direct immunofluorescence showing linear IgA
deposition at the basement membrane zone.
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Figure 2. Subepidermal blister with numerous neutrophils
and lymphocytes in the upper dermis.
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Abstract
Introduction: Bullous pemphigoid (BP) is one of the most prevalent autoimmune blistering diseases, and believed to be mediated by 
autoantibodies and complement. The disorder is categorized by the development of urticarial plaques surmounted by subepidermal blisters, 
and the deposition of immunoglobulins and complement at the basement membrane zone (BMZ) of the skin. 
Case Report: A 70-year-old male Caucasian patient was evaluated for a four day history of multiple itchy, erythematous blisters on his 
abdomen. Biopsies for hematoxylin and eosin (H&E) examination, immunohistochemistry (IHC) and direct immunofluorescence (DIF) 
analyses were performed.  
Results: The H&E biopsy demonstrated a subepidermal blister, with partial re-epithelialization of the blister floor. Within the blister lumen 
numerous neutrophils and eosinophils, and occasional lymphocytes were observed. Within the dermis, dilated superficial blood vessels with 
a mild, perivascular infiltrate of lymphocytes, histiocytes and eosinophils were seen; mild perivascular leukocytoclastic debris was also 
noted. A periodic acid Schiff (PAS) special stain demonstrated positive staining along the BMZ, and around selected dermal blood vessels and 
sweat glands. DIF revealed linear deposits of IgG, Complement/C3 and fibrinogen at the BMZ, and around selected dermal blood vessels and 
sweat glands. By IHC, positive staining for CD8 and CD45, and occasional CD4 positivity was seen on dermal lymphocytes. These lymphocytes 
were present surrounding selected dermal blood vessels and eccrine sweat glands.   
Conclusions: The patient displayed immunoreactivity to the BMZ, and also to dermal blood vessels and eccrine glands in his immune 
response. Similar immune responses would be of interest in immunologic studies of BP patients.

Key words: bullous pemphigoid; blood vessels; sweat glands; autoantibodies

Abbreviations and acronyms: Bullous pemphigoid (BP), immunohistochemistry (IHC), direct and indirect immunofluorescence (DIF and IIF), 
hematoxylin and eosin (H&E), basement membrane zone (BMZ), intercellular staining between epidermal keratinocytes (ICS).
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Introduction
Patients with bullous pemphigoid (BP) have autoantibodies 

binding to specific antigens in the basement membrane zone 
(BMZ), causing detachment of the entire epidermis from the 
dermis [1]. The autoantibodies directed against the BMZ can 
be visualized by both direct and indirect immunofluorescence 
(DIF, IIF) [2-4]. Eosinophils, neutrophils, and mast cells 
have all been implicated in the pathogenesis of BP [5-7]. 
It is also believed that the autoantibodies in turn activate 
complement and other inflammatory mediators, causing mast 
cell degranulation and migration of eosinophils, neutrophils 

and antigen presenting cells to the BMZ. These events then 
lead to splitting at the dermal/epidermal junctional zone [1]. 
Specifically, BMZ splitting is thought to occur secondary to 
secretion of inflammatory cytokines and proteases.
Clinically, bullous pemphigoid (BP) is a rare skin disorder that 
causes tense, fluid-filled blisters on the lower abdomen, upper 
thighs, armpits and abdomen. BP is most common in people older 
than age 60 [1,2]. Treatment frequently includes corticosteroids 
such as prednisone, and other drugs that suppress the immune 
system. BP can be life-threatening, especially for older people 
who are already in poor health.
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Case Report 
A 70 year old male patient was referred with a four day 

eruption of multiple, severely pruritic, tense bullae with 
erythematous bases concentrated on the abdomen (Fig. 1a). Skin 
biopsies for hematoxylin and eosin (H&E), direct and indirect 
immunofluorescence (DIF and IIF) and immunohistochemistry 
(IHC) review were performed. In addition, IIF with 0.1 M 
sodium chloride salt split skin was requested.

Methods
DIF
In brief, our DIF was performed utilizing skin cryosections, 
incubated with multiple fluorescein isothiocyanate (FITC)-
conjugated secondary antibodies as previously described [8,9]. 
The secondary antibodies were of rabbit origin, and included a) 
anti-human IgG, b) anti-human IgA, c) anti-human IgM, d) anti-
human fibrinogen, and e) anti-human albumin (all with at 1:20 to 
1:40, anti-human C3C and C4 FITCI conjugates obtained from 
Dako (Carpinteria, California, USA)). We also utilized FITC 
conjugated secondary antibodies of goat origin, including a) 
anti-human IgE (Vector Laboratories, Bridgeport, New Jersey, 
USA) and b) anti-human complement/C1q and IgD FITCI 
conjugated (Southern Biotech, Birmingham, Alabama, USA). 
The DIF slides were counterstained with 4’,6-diamidino-2-
phenylindole (Dapi) (Pierce, Rockford, Illinois, USA) washed, 
coverslipped, and dried overnight at 4oC. The NACl split skin 
as performed as previously described [8,9]. IHC staining was 
performed using anti-human antibodies to IgG, IgM, IgE, 
Complement/C3c, fibrinogen, CD4, CD8, CD45, kappa light 
chains, lambda light chains and myeloid/histiocyte antigen 
(Clone MAC 387). Our IHC antibodies were all obtained 

from Dako. Our IHC staining was performed utilizing a Dako 
automatized dual endogenous flex system, and following Dako 
technical instructions as previously described [8,9].

Result
Examination of the H&E tissue sections demonstrated a 

tense subepidermal blister. The edge of the blister demonstrated 
degranulating eosinophils, close to the epidermal BMZ. 
Within the dermis, a mild, superficial, perivascular infiltrate 
of lymphocytes, histiocytes, eosinophils was identified. The 
vessels in the upper dermis were dilated. A PAS special stain 
was reviewed; the positive control stained appropriately. The 
PAS special stain revealed no fungal organisms, and focally 
increased staining around dermal blood vessels. DIF displayed 
the following results: IgG (+++, linear BMZ); IgA (+, focal 
linear BMZ); IgM (+, Focal dermal perivascular cells); IgD(-
); IgE (-); complement/C1q (+ focal dermal perivascular 
cells); complement/C3 (+++, linear BMZ); complement/C4 
(-); albumin (+, focal epidermal cell junctions and focal linear 
BMZ) and Fibrinogen(+, focal BMZ and diffuse deep dermal).  
IIF showed similar results as DIF, and IgG titers of 1:280. Salt 
split skin/IIF studies revealed that the primary autoreactivity 
was on the blister roof; however, focal staining was also noted 
on the blister floor. Finally, by IHC the dermal blood vessels 
stained positively for IgG (++), IgM (+++), IgE (+), fibrinogen 
(+++) and complement/C3(++). Lymphocytes surrounding 
these blood vessels stained positively for CD4(+), CD8(++) and 
CD45(+++). The dermal eccrine sweat glands and ducts stained 
positive for IgM(+++) and  lambda light chains (++). In Figures 
1 and 2, we highlight our most significant H&E, DIF and IHC 
results.

622  © Our Dermatol Online. Suppl. 3.2013

Figure 1. a. A representative clinical blister(black arrow). b. A 
representative H&E section, demonstrating a subepidermal 
blister (black arrow) (100X). c. DIF positive stain with FITC 
conjugated fibrinogen, present in a linear pattern at the BMZ 
(green staining; black arrow). Also note the focal positive 
staining around upper dermal blood vessels and within the 
epidermis. d. Positive IHC staining for IgE around an upper 
dermal vessels (red/purple staining; black arrow). e. Positive 
IHC staining for IgG around small upper dermal blood 
vessels, (brown staining; red arrows). f. Positive IHC staining 
for IgM around small upper dermal blood vessels (brown 
staining; red arrows). The blue arrow highlights additional 
linear staining on the floor of the BP blister. 
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Figure 2. a. Positive DIF staining with FITC conjugated 
fibrinogen against a blood vessel in the dermis (green/white 
staining; red arrow)(400X). b. Same as a, but adding a Dapi 
counterstain to highlight blood vessel endothelial cell nuclei 
(blue staining) (400X). c. IHC positive staining for IgM inside 
a BP blister lumen, as well as along the BMZ(brown staining; 
red arrow) (100x). d. IHC positive staining for IgG on a dermal 
blood vessel interior surface (brown staining; red arrow). e. 
DIF, showing positive staining with FITC conjugated 
Complement/C3c on a dermal eccrine gland coil (green 
staining; red arrow). f. IHC positive staining with myeloid/
histiocyte antigen antibody around an eccrine sweat duct 
(brown staining; red arrow).

Discussion
Bullous pemphigoid is a subepidermal bullous dermatosis 

resulting in a pathologic disruption between basaloid layer of the 
epidermis and the dermis, and thus causing formation of tense 
clinical blisters [1]. Many previous studies have documented an 
increase in blood vessel permeability in BP [5-7]. It is known 
that the human cutaneous BMZ contains multiple components, 
including BPAGI (230kD) and BPAGII (180 kDa; Collagen 
Type XVII) proteins; Type I, IV and VII collagens, alpha6 and 
beta4 integrins, laminins 1, 5 and 6, entactin/nidogen, heparan 
sulfate proteoglycans and microfibrils. The dermal blood 
vessels also contain diverse molecules, including laminin 1, 
Type IV collagen, and heparan sulfate proteoglycans. Thus, it 
is possible to hypothesize that any of these antigens in the skin 
and dermal blood vessels could be immune targets in BP. We 
previously reported a different case of BP, having autoantibodies 
to dermal blood vessels and sweat glands [10]. It has also been 
reported that Collagen XVII is expressed in podocytes of the 
renal glomerular barrier [11]. We have also previously observed 
strong activity of several proteases and protease inhibitors in 
the dermal blood vessels in BP, as well as in other autoimmune 
blistering diseases [12].
We were able to demonstrate a direct correlation of our DIF and 
IIF/salt split skin positive findings with positive PAS staining 
in dermal blood vessels. Notably, vascular dilatation and 
perivascular dermal infiltrates have been previously documented 
in BP. Recently, we reported that soluble E-selectin (sE-selectin; 
an isoform of cell membrane E-selectin, an adhesion molecule 
synthesized only by endothelial cells), is significantly increased 
in sera of patients with BP and pemphigus vulgaris. We also 
reported that collagen XVII (a transmembrane molecule known 

to be required for epithelial adhesion) is expressed in podocytes 
of normal human and mouse renal tissue, as well as in endothelial 
cells of the glomerular filtration barrier. Immunoelectron 
microscopy has revealed that the collagen XVII is specifically 
localized in the foot processes of the podocytes, and within the 
glomerular basement membrane [12]. 
Multiple authors have previously reported augmentation of 
chemokines, cytokines and ICAM/CD54 in BP; in addition, 
increased expression of vascular permeability factors including 
integrins and selectins in BP has been documented [13-23].
We conclude that our findings of 1) abundant IHC CD45 
positive lymphocytes around the dermal blood vessels and 
eccrine glands and 2) positive autoantibody staining observed 
by DIF and IIF in these areas warrant additional investigation 
in BP cases.
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Abstract
Autoimmune bullous disease is sometimes seen in patients with rheumatoid arthritis (RA). In addition, pemphigus can be induced by certain 
disease modifying anti-rheumatic drugs (DMARDs) for RA, such as thiol compounds. Antibodies against desmogleins are occasionally 
detected in the sera of drug-induced pemphigus patients. We herein describe a case which showed ulceration following herpes zoster in the 
oral cavity of a patient with RA under treatment with bucillamine. The patient was misdiagnosed with pemphigus in another clinic, because 
of mucous membrane lesions and positive circulating levels of anti-desmoglein-1 IgG. Clinicians should know that circulating antibodies 
against desmogleins can be detected, although at low titers, in the sera of patients under therapies with certain drugs. 
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Introduction
Drug-induced pemphigus is well known, with thiol 

compounds and amide containing drugs being the most common 
causative drugs. Circulating antibodies against desmoglein-1 
are occasionally detected in the sera of patients with drug-
induced pemphigus. On the other hand, thiol compounds induce 
the production of anti-desmoglein antibodies in the sera, even 
if the skin and mucous membrane lesions are absent. Herein, 
we report a case of rheumatoid arthritis (RA) under therapy 
with bucillamine, a thiol compound, which was misdiagnosed 
as pemphigus due to the presence of oral ulcers and serum anti-
desmoglein-1 levels.

Case Report
A 66-year-old female was suffering from RA for 20 years.  

She had been treated with oral bucillamine (200mg per day) for 
5 years. One month prior to the initial visit to our department, 
painful vesicles and erythematous lesions appeared on the right 
side of her face. She presented to a nearby dermatology clinic, 
where she was diagnosed with herpes zoster and prescribed 
oral anti-viral tablets (Valaciclovir 3000mg per day for 7 days).  
Thereafter, she visited the dental department complaining of 
painful ulcers in the upper hard palate. After examination, she 
was referred to our department under suspicion of pemphigus, 
because she was positive for anti-desmoglein-1. On physical 

examination, there were a few ulcers in the upper hard palate in 
the oral cavity (Fig. 1). A biopsy specimen revealed subepidermal 
blisters with inflammatory cell infiltrates in the dermis (Fig. 2).  
Examination by direct immunofluorescence (DIF) staining was 
not carried out. Laboratory examination showed that titers of 
IgG antibodies to desmoglein-1 were 25 (normal index <14), 
whereas those to desmoglein-3 were within normal range.  
The ulcers on the hard palate healed spontaneously within one 
month.    

Discussion
Drug-induced pemphigus is well known, and amongst disease 

modifying anti-rheumatic drugs (DMARDs), D-penicillamine is 
a representative drug that induces pemphigus [1-3]. Although 
the mechanism of D-penicillamine-induced pemphigus is still 
obscure, it has been suggested that epidermal cell surface 
proteins acquire new antigens reacting with a thiol group (-SH) 
contained in the drugs [4]. In addition, in vitro studies showed 
that those drugs have the potential to induce acantholysis 
of keratinocytes [5]. Other than D-penicillamine, captopril, 
enalapril, and bucillamine are also thiol drugs. Bucillamine is 
an analogue of D-penicillamine, and thus its mode of action is 
similar to that of D-penicillamine. So far, bucillamine-induced 
pemphigus is rare, and only several cases have been reported 
[6-8]. 
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Our patient developed herpes zoster at the V3 region, with 
mucous membrane lesions in the oral cavity. After treatment 
with anti-viral drugs, ulceration remained. Biopsy was carried 
out at another clinic, but direct immunofluorescence study 
was not examined. Laboratory examination showed low but 
positive titers of desmoglein-1 by ELISA. Desmoglein-1 is 
targeted in pemphigus foliaceus, while desmoglein-3 is targeted 
in pemphigus vulgaris. It has been shown that circulating 
desmoglein-specific antibodies are detected in patients with 
drug-induced pemphigus [9]. Withdrawal of the drugs resulted 
in rapid decline of anti-desmoglein titers by ELISA, suggesting 
that thiol-drugs are important in not only induction but also 
maintenance of the autoantibodies [10]. In addition, the thiol 
compounds contribute to gaining autoantibodies [11]. It is 
important to remind that serum levels of desmoglein-1 become 
positive in patients under bucillamine therapy, even without 
features of pemphigus.
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Figure 2. Histological features showing subepidermal 
blisters and cellular infiltrates in the dermis.
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Figure 1. Ulceration in the hard palate (arrow).
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Abstract
Introduction: Dermatitis herpetiformis (DH) is an autoimmune, clinically pleomorphic, papulovesicular disorder sometimes associated with 
celiac disease and gluten sensitivity. DH is categorized by subepidermal vesicles and bullae on hematoxylin and eosin (H&E) staining, and 
with immunoglobulin A deposits present along the dermal papillary tips on direct immunofluorescence (DIF).  
Case Report: We describe a 50 year old female that presented with sudden onset pruritus and clinical blisters, predominantly on extensor 
areas of the extremities. Biopsies for H&E examination, as well as immunohistochemistry (IHC) and DIF analysis were performed. 
Results: H&E examination demonstrated subepidermal blistering; within the blister lumen, numerous neutrophils were present, with 
occasional eosinophils and lymphocytes also seen. DIF examination revealed linear deposits of IgA along the epidermal basement membrane 
zone, associated with other immunoglobulins and complement. IHC examination showed similar patterns of reactivity to IgA, and also to 
other immunoreactants. Cells positive for CD1a were present within the blisters, correlating with S-100 staining. Cells staining positive for 
CD8, CD45 and occasionally CD4 and Granzyme B were seen not only in the blister lumens, but also around neurovascular packages under 
the blisters. Finally, CD2 positive cells were found around the upper dermal blood vessels.    
Discussion: Focal DIF linear IgA deposition is the classic hallmark diagnostic finding in DH. However, it is possible that genetic susceptibility 
and environmental triggers also play a crucial role in the pathogenesis, often acting via cellular pathways exhibiting disease-associated 
polymorphisms. In tolerance breakthrough, the initiating antigen presenting cells likely lead to immune system cell differentiation, and 
activation of adaptive immunity.

Key words: dermatitis herpetiformis; immunohistochemistry; autoimmunity 

Abbreviations and acronyms: Dermatitis herpetiformis (DH), immunohistochemistry (IHC), direct and indirect immunofluorescence (DIF and 
IIF), hematoxylin and eosin (H&E), basement membrane zone (BMZ). 
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Introduction
Dermatitis herpetiformis (DH) was initially described by 

Louis A. Duhring, M.D. (1845-1913) [1]. DH is a rare disease 
characterized by inflammatory pustules, usually grouped on 
extensor surfaces. Previously, groups of researchers have 
reported autoantibodies deposited along the dermal papillary tip 
basement membrane zones (BMZ). Other groups have reported 
autoantibodies to tissue transglutaminase and epidermal 
transglutaminase, as well as anti-endomysial antibodies  [2-5]. 
In some clinical cases, a gluten-free diet may ameliorate the 
disease. The treatments of choice are dapsone and sulfones [6,7]. 

Clinical, histopathologic and direct immunofluorescence (DIF) 
studies have been used in the diagnosis of this disease. DIF 
studies have demonstrated that the main autoreactivity in DH is 
found along the dermal papillary tip BMZ, with IgA present in a 
focal linear pattern of “snow on the mountain tops”, this concept 
has prevailed over time [2,3]. We aim to report multiple other 
positive immunoreactants in our case in addition to IgA.

Case Report
A 50 year old female presented with sudden onset of pruritus 

and clinical blisters, initially located on the extremities. 
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These lesions then extended to the rest of the body, associated with 
diffuse patches of erythema containing microvesiculation.  The 
lesions initially prevailed on extensor areas of the extremities, 
although some vesicles were seen on the back. Biopsies for 
hematoxylin and eosin (H&E), immunohistochemistry (IHC) 
and direct immunofluorescence (DIF) analysis were performed 
as previously described [8-12]. 

Result
DIF
In brief, skin cryosections were prepared, and incubated 
with multiple fluorescein isothiocyanate (FITC) conjugated 
antibodies as previously reported [8-12]. 

IHC
Paraffin-embedded sections (3-4 micron thickness) were used 
for routine H&E staining and for immunohistochemistry. 
IHC was performed utilizing a Dako (Carpinteria, California, 
U.S.A.) EnVision detection system and the immunoperoxidase 
method. The following Dako primary monoclonal antibodies 
were utilized: CD1a, CD2, CD4, CD8, CD45, IgG, IgM, IgD, 
IgE, Complement/C1q, Complement/C3, Complement/C4, 
myeloid/histiocyte antigen, S-100, Granzyme B, kappa light 
chains, lambda light chains, fibrinogen and albumin. We also 
utilized Factor XIIIa antibodies, obtained from Biocare Medical, 
Concord, California, U.S.A. Our IHC studies were performed as 
previously described [8-12]. 

Microscopic Description
Examination of the H&E tissue sections demonstrated a 
subepidermal blistering disorder. Specifically, the epidermis 

displayed mild, diffuse spongiosis; subepidermal blistering 
was present, with numerous neutrophils noted within the blister 
lumens. Occasional luminal eosinophils were also present. The 
papillary dermis contained a mild, superficial, perivascular 
infiltrate of lymphocytes, histiocytes and neutrophils; 
eosinophils were rare. We also observed the presence of 
multiple erythrocytes displaying a “rouleaux process” in dermal 
blood vessels subjacent to the blisters (Fig. 1). No epidermal 
dyskeratosis or acantholysis was noted.
DIF demonstrated focal, linear IgA deposition on the dermal 
papillary tips. However, we also found deposits of IgG, IgM, 
IgD, Kappa light chains, Lambda light chains, Complement/
C1q, Complement/C3 and fibrinogen in a diffuse pattern; 
specifically, these immunoreactants were noted in linear deposits 
along the BMZ, and within the upper dermis (Fig. 1). By IHC, 
the patterns of positivity were also not restricted to the tips of 
the dermal papillae, but also present in the upper dermis (Fig. 1, 
2). In addition to this reactivity, we also were able to see a clear 
neurovascular reactivity around dermal eccrine sweat ducts 
with the same immunoreactants. We observed diffuse positivity 
with CD8 and CD45 in these areas; focal CD4 and Granzyme 
B positivity were also appreciated (Fig. 1, 2). CD2 positive 
cells were found around most of the upper dermal blood vessels 
subjacent to the blisters, with some positive cells present in the 
blister lumens.
CD1a and S100 stains were also positive above the blisters in 
the epidermis (Fig. 1); the myeloid/histiocyte antigen staining 
was exclusively located in papillary dermal areas (Fig. 1). 
Finally, Factor XIIIa positive staining was accentuated around 
most of the upper dermal blood vessels.
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Figure 1. a. A representative clinical lesion of a DH 
patient; small blisters on an erythematous base 
(black arrow), note some are grouped. b. 
Representative H&E section, showing a 
subepidermal blister with a luminal inflammatory 
infiltrate (black arrow) (100x). c. IHC, 
demonstrating IgG epidermal keratinocytic 
pericytoplasmic, intracytoplasmic and nuclear 
staining (brown staining; black arrow). d. Same as 
c, but in this case highlighting IgG staining at the 
BMZ (brown staining; black arrow) and additional 
staining in the blister lumen (200x). e. IHC positive 
IgG staining of the upper dermal neurovascular 
plexus (brown staining; black arrow).  f. IHC 
positive IgE staining against the same 
neurovascular plexus as in e(brown staining; black 
arrow).  g. IHC, highlighting positive IgD staining 
in several keratinocytes above a subepidermal 
blister, and within the blister (brown staining; 
black arrow). h. DIF, demonstrating positive 
staining with FITC conjugated IgA antibody 
(green staining; red arrow) (200x). i. IHC, 
demonstrating positive staining for myeloid/
histiocyte antigen around a dermal papillary tip 
blood vessel (brown staining; black arrow). 
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Figure 2. a. Positive IHC staining for CD1a, present 
in the epidermis above a subepidermal blister 
(black arrows, brown stain). b. IHC CD45 positive 
staining, accentuated around upper and lower 
dermal blood vessels (brown staining; black 
arrow)(100x). c. CD4 positive IHC staining in a 
dermal neurovascular area (brown staining; black 
arrow). d. CD8 positive IHC staining in a region 
spanning the upper and lower dermal 
neurovascular packages (brown staining; black 
arrow).  e. Positive IHC staining for Granzyme B, 
present in focal cells around a dermal neurovascular 
package (brown staining; black arrow). f. Positive 
S-100 IHC staining on cells within the epidermis 
above a subepidermal blisters (brown staining; 
black arrow).

Discussion
Currently, the diagnosis of DH is based on clinical and 

histopathologic data, as well as DIF findings of focal, linear 
deposits of IgA in the dermal papillary tip BMZs. In our case 
we noted these traditional DIF findings, as well as evidence 
of other immunoglobulins and complement components as 
immunoreactants. In addition, we were able to document several 
types of antigen presenting cells present around the blistering 
areas. The additional immune response cells included T 
lymphocytes. IgA class switching has been previously reported 
to occur via both T lymphocyte dependent and T lymphocyte 
independent pathways, further, the IgA antibody response 
targets both pathogenic and commensal microorganisms. 
As described in the literature, we found the H&E histologic 
presence of a neutrophilic infiltrate in blister lumens near the 
basement membrane zone (BMZ). We further noted the presence 
of dermal blood vessel erythrocytes in rouleaux formation; we 
suggest that increased viscosity could be present in thin blood 
vessels of the upper dermis. Finally, the significance in our 
case of abundant CD2, CD8 and CD45 staining (and in a few 
areas, some CD4 and Granzyme B positive cells) around the 
upper dermal blood dermal vessels and selected neurovascular 
packages remains unknown. 
In DH, the documented loss of tolerance seen in spontaneous 
human autoimmunity was traditionally believed to be restricted 
to autoantibody responses produced by B lymphocytes. We 
have previously reported other cases where T lymphocytes and 
antigen presenting cells are abundant in lesional skin from DH 
patients [13]. IHC analysis has been demonstrated to be of value 
in studying DH cases [14]. Other groups have also described 
a complex autoimmunity in DH; this autoimmunity may vary 
among patients, especially in the presence of celiac disease, 
lymphoproliferative disorders, other systemic autoimmune 
disorders and/or endomysial antibodies [15].
Based on our current knowledge of immunology and 
autoimmune responses, several mechanisms may be at play 
in DH; possibilities include 1) loss of tolerance by T cells, 

2) T lymphocyte/B lymphocyte discordance, 3) aberrant B 
lymphocyte receptor mediated feedback, 4) molecular mimicry, 
5) idiotypic cross reactions, 6) epitope modification and 7) 
cryptic epitope exposure. In one endemic form of pemphigus 
foliaceus, we have previously documented a complex immune 
response involving multiple immunoglobulins and complement 
components [16].
We suggest that in DH, a substitution of the heavy chain constant 
regions of IgM and IgD with that of IgG, IgA or IgE could occur. 
Such immunoglobulin class switching would endow antibodies 
with novel effectors functions, thus enhancing the ability of 
the immune system to effectively perform a complex immune 
response. The presence of such class switching is suggested by 
studies on other diseases [17]. More DH cases are needed for 
further studies, in order to address these etiologic possibilities.
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Abstract
Autoimmune bullous skin diseases (ABDs) are uncommon, potentially fatal diseases of skin and mucous membranes which are associated 
with deposits of autoantibodies and complement against distinct molecules of the epidermis and dermal/epidermal basement membrane zone 
(BMZ). These autoantibodies lead to a loss in skin molecular integrity, which manifests clinically as formation of blisters or erosions. In 
pemphigus vulgaris, loss of adhesion occurs within the epidermis. The pioneering work of Ernst H. Beutner, Ph.D. and Robert E. Jordon, M.D. 
confirmed the autoimmune nature of these diseases. Walter F. Lever, M.D. contributed significantly to our understanding of the histopathologic 
features of these diseases. Walter Lever, M.D. and Ken Hashimoto, M.D. contributed electron microscopic studies of these diseases, especially 
in pemphigus vulgaris and bullous pemphigoid. In bullous pemphigoid (BP), linear IgA bullous dermatosis, epidermolysis bullosa acquisita 
(EBA) and dermatitis herpetiformis (DH), loss of adhesion takes place within or underneath the BMZ. Classic EBA demonstrates extensive 
skin fragility; DH is commonly associated with gluten-sensitive enteropathy, and manifests clinically with pruritic papulovesicles on the 
extensor surfaces of the extremities and the lumbosacral area. The clinical spectrum of bullous pemphigoid includes tense blisters, urticarial 
plaques, and prurigo-like eczematous lesions. Pemphigoid gestationis mostly occurs during the last trimester of pregnancy, and mucous 
membrane pemphigoid primarily involves the oral mucosa and conjunctivae and leads to scarring. Linear IgA bullous dermatosis manifests 
with tense blisters in a „cluster of jewels”-like pattern in childhood (chronic bullous disease of childhood) and is more clinically heterogeneous 
in adulthood. Many of the autoantigens in these disorders are known and have been well characterized. ABDs may be influenced by both 
genetic and exogenous factors. The diagnoses of ABDs is based on histology of lesional skin and direct immunofluorescence (DIF) of 
perilesional skin, as well as by serologic confirmation of autoantibodies by indirect immunofluorescence (IIF) and recombinant autoantigens. 
The titers of the autoantibodies may correlate with the disease severity, and can be measured by indirect immunofluorescence and by ELISA 
testing. Therapeutically, systemic treatment with glucocorticoids is combined with immunosuppressive adjuvants which allow for fast 
reduction of systemic steroids. A prospective clinical trial in pemphigus showed that adjuvant treatment with azathioprine, mycophenolate 
mofetil and cyclophosphamide led to a significant reduction of the cumulative dose of systemic steroids until complete clinical remission was 
achieved. In bullous pemphigoid, topical treatment with clobetasol can help to accomplish a clinical remission without the major side effects 
seen with systemic steroids. Also, therapeutic depletion of B lymphocytes by rituximab has considerably improved the overall prognosis of 
pemphigus. Nurses and other paramedical personal caring for patients with these disorders play a critical role in improving the quality of life 
of the patients and their families. The patients need to be continuously evaluated to avoid secondary infections, especially if they have long 
term immuosupressive treatment.

Key words: autoimmune blistering skin diseases; bullous pemphigoid (BP); cicatricial pemphigoid (CP); basement membrane zone (BMZ); 
pemphigus vulgaris (PV); dermatitis herpetiformis (DH)

Abbreviations and acronyms: Bullous pemphigoid (BP), immunohistochemistry (IHC), direct and indirect immunofluorescence (DIF and 
IIF), hematoxylin and eosin (H&E), antibody (Ab), basement membrane zone (BMZ), intercellular staining between epidermal keratinocytes 
(ICS), pemphigus vulgaris (PV), cicatricial pemphigoid (CP), subcorneal pustular dermatosis (SCPD), dermatitis herpetiformis (DH), sodium 
dodecyl sulfate (SDS), SDS polyacrylamide gel electrophoresis(SDS-PAGE), autoimmune blistering skin diseases (ABDs), fogo selvagem 
(FS), endemic pemphigus foliaceus in El-Bagre, Colombia (El Bagre-EPF),  desmogleins 1 and 3 (Dsg1 and Dsg3),  nonkeratinizing squamous 
metaplasia (SM). 
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Introduction
Autoimmune bullous skin diseases (ABDs) are uncommon, 

potentially fatal diseases of skin and mucous membranes which 
are associated with deposits of autoantibodies and complement 
against distinct molecules of the epidermis and dermal/epidermal 
basement membrane zone (BMZ). These autoantibodies lead to 
a loss in skin molecular integrity, which manifests clinically as 
formation of blisters or erosions. In pemphigus vulgaris, loss of 
adhesion occurs within the epidermis. The pioneering work of 
Ernst H. Beutner, Ph.D. and Robert E. Jordon, M.D. confirmed 
the autoimmune nature of these diseases. Walter F. Lever, 
M.D. contributed significantly to our understanding of the 
histopathologic features of these diseases. Walter Lever, M.D. 
and Ken Hashimoto, M.D. contributed electron microscopic 
studies of these diseases, especially in pemphigus vulgaris and 
bullous pemphigoid. In bullous pemphigoid (BP), linear IgA 
bullous dermatosis, epidermolysis bullosa acquisita (EBA) and 
dermatitis herpetiformis (DH), loss of adhesion takes place within 
or underneath the BMZ. Classic EBA demonstrates extensive 
skin fragility; DH is commonly associated with gluten-sensitive 
enteropathy, and manifests clinically with pruritic papulovesicles 
on the extensor surfaces of the extremities and the lumbosacral 
area. The clinical spectrum of bullous pemphigoid includes 
tense blisters, urticarial plaques, and prurigo-like eczematous 
lesions. Pemphigoid gestationis mostly occurs during the last 
trimester of pregnancy, and mucous membrane pemphigoid 
primarily involves the oral mucosa and conjunctivae and leads 
to scarring. Linear IgA bullous dermatosis manifests with 
tense blisters in a „cluster of jewels”-like pattern in childhood 
(chronic bullous disease of childhood) and is more clinically 
heterogeneous in adulthood. Many of the autoantigens in these 
disorders are known and have been well characterized. ABDs 
may be influenced by both genetic and exogenous factors. 
The diagnoses of ABDs is based on histology of lesional skin 
and direct immunofluorescence (DIF) of perilesional skin, as 
well as by serologic confirmation of autoantibodies by indirect 
immunofluorescence (IIF) and recombinant autoantigens. The 
titers of the autoantibodies may correlate with the disease 
severity, and can be measured by indirect immunofluorescence 
and by ELISA testing. Therapeutically, systemic treatment with 
glucocorticoids is combined with immunosuppressive adjuvants 
which allow for fast reduction of systemic steroids. A prospective 
clinical trial in pemphigus showed that adjuvant treatment with 
azathioprine, mycophenolate mofetil and cyclophosphamide led 
to a significant reduction of the cumulative dose of systemic 
steroids until complete clinical remission was achieved. In 
bullous pemphigoid, topical treatment with clobetasol can 
help to accomplish a clinical remission without the major side 
effects seen with systemic steroids. Also, therapeutic depletion 
of B lymphocytes by rituximab has considerably improved the 
overall prognosis of pemphigus. Nurses and other paramedical 
personal caring for patients with these disorders play a critical 
role in improving the quality of life of the patients and their 
families. The patients need to be continuously evaluated to 
avoid secondary infections, especially if they have long term 
immuosupressive treatment.

Skin autoimmune bullous diseases
In 1881, Auspitz coined the term „acantholysis”, and claimed 
it to be one of the early disease hallmarks of pemphigus. 
In 1884, Duhring distinguished dermatitis herpetiformis 

from pemphigus. In 1943, Civatte gave a histologic review 
of the process of acantholysis, greatly contributing to 
our understanding of cutaneous bullous diseases [1]. He 
further observed that acantholysis was absent in dermatitis 
herpetiformis and erythema multiforme. In 1949, Tzanck and 
Aron Brunetire demonstrated that scrapings from the floor of 
pemphigus vulgaris blisters showed typical acantholytic cells 
(large round epidermal cells which had no intercellular bridges 
remaining) [2]. Their cutaneous cytologic testing was based on 
Civatte’s finding of degenerated epidermal cells in the bullae of 
pemphigus. In 1953, Lever distinguished bullous pemphigoid 
from many other blistering diseases by showing that the bullae 
of pemphigoid were subepidermal, and that acantholysis 
was absent [3,4]. In 1959, steroids were introduced for the 
treatment of pemphigus vulgaris and bullous pemphigoid, with 
a significant reduction in morbidity and mortality.
Current concepts of skin autoimmune bullous diseases (ABDs) 
also advanced around 1965 by confirmation of the autoimmune 
nature of these diseases, precise histologic characterizations 
of the level of the blisters and through electron microscopic 
analysis [3-21] . 
ABDs are uncommon disorders, and may be chronic and/or 
lethal. These diseases should be recognized by dermatologists, 
pediatricians, general physicians, ophthalmologists, 
pathologists, dermatopathologists, otolaryngologists, dentists, 
and obstetricians/gynecologists.
As previously noted, the current classification of ABD blisters, 
as well as the precise location of deposits of the autoantibodies 
and complement was pioneered by Drs Walter Lever, Ken 
Hashimoto, Ernst Beutner and Robert Jordon [12,13]. Those 
ABDs that have deposits of autoantibodies and/or complement 
located within the epidermis belong largely to the pemphigus 
disease group. In contrast, ABDs whose autoantibodies and/
or complement are classically directed sub-epidermally 
are classified in the pemphigoid group [9-20]. Most of the 
autoantigens in these diseases have been characterized at the 
molecular level; however, the precise mechanisms that trigger 
production of the disease autoantibodies are not known. The 
clinical, immunologic and epidemiologic spectrum of these 
diseases is broad [1-20]. In general, therapy is directed at 
controlling downstream disease events rather than controlling 
initial pathologic processes. 

Epidermal autoimmune diseases
Pemphigus
The term pemphigus defines a group of autoimmune 
interepithelial blistering diseases that are characterized by loss of 
normal cell-cell adhesion (acantholysis), and by the presence of 
pathogenic (predominantly IgG) autoantibodies reacting against 
epithelial adhesion molecules. Pemphigus is further divided in 
two major subtypes: pemphigus vulgaris (PV) and pemphigus 
foliaceus (PF). However, several other disorders such as IgA 
pemphigus, IgE pemphigus, pemphigus herpetiformis, drug 
induced pemphigus, Senear Usher syndrome and endemic 
pemphigus foliaceus exist; further, some researchers have 
described possible endemic forms of PV [1-2,9-10,12-13,16-
18]. A less common form of pemphigus is the paraneoplastic 
form (PNP) [22]. PNP is characterized by autoantibodies 
which immuoprecipitate a group of peptides synthesized by 
keratinocytes, including BP230, desmoplakin, envoplakin and 
other 170 and 190 kDa antigens. (Tabl. I).
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Hereditary intraepidermal 
blistering diseases

Bacterial and viral intraepidermal 
blistering diseases

Other intraepidermal 
blsitering diseases

Vesicants, sunlight and others

Bullous congenital ichthyosiform 
erythoderma

Bullous impetigo, staphlococcal scalded 
skin syndrome/SSSS.

Miliaria crystallina Compounds including pyrimidine, alkyl 
sulfides, arsenic, organic mercury and 
organic isothiocyanates.

Bullous ichthyosis of Siemens Herpesvirus infections, including herpes 
viruses 1 and 2, and varicella zoster.

Friction blisters. Sun and ultraviolet radiation.

Incontinentia pigmentii 
(vesicular stage)

Hand foot and mouth disease. Hydroa vacciniforme. Cantharidin, ricin, methoxalem, 
podophyllin, toxins from snake and other 
animal bites, thermal blisters

Table I. Diseases or conditions with intraepidermal blisters, excluding autoinmune skin diseases.

Pemphigus vulgaris (PV)
(OMIM 169610) PV is a rare vesiculobullous condition which 
accounts for a large number of the cases of pemphigus [1,2]. 
Its incidence is approximately 0.1–1.0 per 100,000/year [1,2, 
9-10]. PV is the common form of pemphigus; the prevalence of 
PV is high in regions with a predominant Jewish population. PV 
is a potentially lethal autoimmune blistering disorder, involving 
both skin and mucous membranes [3-10]. A slight female 
predominance has been reported in the disease. The mean age 
of onset is 50-60 years; however, the range is broad, and disease 
onset in older individuals and in children has been documented. 
The Nikolsky clinical sign is usually present in patients with 
active blistering; specifically, firm, lateral sliding pressure 
fractures a normal-appearing epidermis, producing an erosion. 
The Nikolsky sign is not specific for pemphigus vulgaris, and 
is also found in other active cutaneous blistering diseases. The 
PV diagnosis is confirmed by the following criteria: typical 
clinical lesions, a histologic demonstration of loss of adhesion 
in the epidermis with intraepidermal blister formation and 
acantholysis; and demonstration of IgG antibodies bound to 
the cell surfaces of affected keratinocytes. As noted, patients 
with pemphigus vulgaris commonly suffer from mucosal 
involvement; the mucosal involvement may precede cutaneous 
manifestations by months, or may represent the sole manifestation 
of the disease. In the mid- to late 1980s, the target antigens of 
pemphigus were characterized by immunochemical methods, 
including immunoprecipitation (IP) and immunoblotting (IB). 
Further characterization occurred in the 1990s, by isolation of 
the cDNA for pemphigus antigens; these studies demonstrated 
that the target antigens in pemphigus are desmogleins. Patients 
with PV possess antibodies directed against desmoglein 3, a 
130 kDa transmembrane glycoprotein, and expressed only in 
the stratified squamous epithelia; the target protein belongs to 
the desmosomal cadherin family of cell adhesion molecules 
[23-26]. Further, a heterogeneous autoantibody population 
has been encountered in many PV sera, including to Dsg1 
[23-30]. Dsg1 is a calcium-dependent cell adhesion molecule. 
Autoantibodies against plaque related keratiocyte proteins, 
including periplakin, envoplakin and desmoplakin dominate in 
mucosal PV, and also in dogs [32,33]. New techniques, such 
as antibody profiling by proteomic tehniques have been used 
for testing additional putative PV antigens. A recent study 
tested 264 pemphigus sera and 138 normal control sera on a 
multiplexed protein array platform; this platform contained 
701 human genes encompassing many known keratinocyte cell 
surface molecules and members of protein families targeted 
by non-organ specific PV antibodies [34]. The top 10 antigens 
recognized by the majority of the test patient’s sera were 
proteins encoded by the desmocollin 1 and 3 (DSC1, DSC3), 

ATP2C1, PKP3, CHRM3, COL21A1, ANXA8L1, CD88 and 
CHRNE genes. The most common combinations of target 
antigens included 1) at least one of the adhesion molecules 
DSC1, DSC3 or PKP3 and/or 2) the acetylcholine receptor 
CHRM3 or CHRNE with or without 3) the MHC class II antigen 
DRA. The authors sorted the data based on a ratio of patient to 
control frequencies of antigen recognition that exceeded 1:10. 
The most common antigens were molecules encoded by the 
CD33, GP1BA, CHRND, SLC36A4, CD1B, CD32, CDH8, 
CDH9, PMP22 and HLA-E genes, as well as mitochondrial 
proteins encoded by the NDUFS1, CYB5B, SOD2, PDHA1 
and FH genes. The highest specificity combinations for PV were 
autoantibodies to the calcium pump encoded by ATP2C1 with 
a C5a receptor, plus DSC1, DSC3 or HLA-DRA [34]. A second 
group of authors had previously reported similar testing using 
protein array technology, and described positivity towards with 
16 antigens; most of these were cell-surface proteins such as 
CD2, CD31, CD33, CD36, CD37, CD40, CD54, CD66c and 
CD84 molecules, nicotinamide/nicotinic acid mononucleotide 
adenylyltransferase, immunoglobulin heavy chain constant 
region gamma 2 and others. [35]. Overall, the sensitivity of 
these investigative techniques seems to be high; however, the 
specificity needs further evaluation.

PV affects mucosae
In the mouth, extensive painful erosions may result in decreased 
food and drink intake. Involvement of the throat can produce 
hoarseness, and difficulty swallowing. The esophagus, 
conjunctiva, nasal mucosa, vagina, penis, anus and labia may 
also be involved. Often the presenting lesions of PV are oral 
lesions, which may lead to periodonitis (plaque-induced gum 
inflammation); these lesions should be recognized and treated. 
The treatment should be coordinated with orthodontists, 
periodontists and oral surgeons as warranted. .Disease associated 
gum plaque hygiene is critical in preventing periodontal 
infection in PV patients. These patients should be informed 
about the risk of periodontitis and other oral and laryngeal 
esophageal complications, and encouraged to pursue long-term 
periodontal follow up. One of the more important differential 
diagnoses of oral PV is drug induced oral lesions. Although less 
common than those affecting the skin, adverse drug reactions 
involving the mouth are quite frequent. A high index of 
suspicion assists in the diagnosis of these drug reactions, as they 
may mimic other disease states such as oral aphtae, erythema 
multiforme, xerostomia, lichen planus and pemphigus [36-39]. 
Other reactions such as gingival hyperplasia secondary to the 
administration of phenytoins, nifedipine or cyclosporine are 
well known and clinically characteristic.
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Behcet’s disease may also lie in the diferential diagnosis. ‚The 
pathogenic mechanisms of oral reactions to drug administration 
are similar to those causing adverse drug reactions in the skin. 
To diagnose oral adverse drug reactions, a clinical interview is 
necessary including a detailed drug history and identification of 
any nonprescription and herbal medicines.
The lower urinary tract also seems to be involved in patients 
with ABDs. In one study, fourteen patients diagnosed with 
ABDs underwent video-recorded urethrocystoscopy: 9 patients 
(7 women and 2 men) with PV, 4 patients (2 women and 2 
men) with BP and 1 female patient with mucous membrane 
pemphigoid. None of the 14 patients complained of lower 
urinary tract symptoms. The urethrocystoscopy disclosed 
characteristic lower urinary tract lesions in almost every patient 
with ABDs (13 of 14 patients; 93%). Two partially overlapping 
pathologic patterns prevailed: 1) nonkeratinizing squamous 
metaplasia (SM), found in 64% of the patients, including 2 of 4 
men; and 2) mucosal inflammation of the bladder base/trigone 
that extended-especially among male patients-to the proximal 
urethra (64% of the patients). SM prevailed among patients with 
pemphigus vulgaris; the inflammatory lesions among patients 
with BP, and involvement of proximal urethra among male 
patients. The authors presented urethrocystoscopic evidence 
that inflammatory urothelial lesions of the bladder and proximal 
urethra and/or with nonkeratinizing SM of the trigone area 
are almost invariable findings in patients with ABDs. Studies 
focusing on the pathophysiology of bladder lesions in these 
patients may contribute to a better understanding of both the 
pathology of bullous skin diseases, and the pathobiology of 
urinary bladder urothelium [40].
Conjuctival lesions have been also associated with PV. Most 
commonly, the disease begins in the oral cavity and spreads 
to other areas including the conjunctiva and eyelids. True 
ocular bulbar involvement is rare, and likely underdiagnosed. 
Some of the ocular findings have included conjunctivitis and 
marginal eyelid erosion. In addition, a diffuse conjunctival 
hyperemia with an area of bulbar conjunctival erosion has been 
documented in the anterior segment of the eye. As with the 
oral manifestations of systemic PV, ocular findings may imply 
severe disease and require a multidisciplinary approach [41,42]. 
In clinical similarity, rectal lesions and toxic dilatation of the 
colon have been also described in patients with PV [43,44]. 
The histopathologic hallmark of PV is a suprabasilar epidermal 
acantholytic blister; the roof is formed by most of the epidermis, 
possibly as result of transudative fluids accumulating between 
epidermal keratinocytes and the basement membrane zone 
(BMZ). These conditions produce a suprabasal epidermal split, 
forming a blister. Histopathology demonstrates an intraepidermal 
blister. The earliest histologic changes consist of intercellular 
edema, with loss of intercellular attachments in the basal layer. 
Suprabasal epidermal keratinocytes then separate from the basal 
layer cells to form clefts and blisters. Basal cells are separated 
from one another and stand like a row of tombstones on the 
floor of the blister, but they remain attached to the basement 
membrane zone. Blisters contain some acantholytic cells. The 
associated dermal infiltrate is found mainly in perivascular areas, 
and classically consists of lymphocytes, neutrophils and few 
eosinophils. Histopathology can help differentiate pemphigus 
vulgaris from pemphigus foliaceus, which demonstrates a more 
superficial epidermal cleavage; often the dermal papillae are 
edematous, with dilatation of blood vessels and extravasation of 
inflamamtory cells including neutrophils; a variable amount of 

serous infiltration of the dermis is noted. A Tzanck preparation 
is a smear taken from the base of a blister or oral erosion, 
which may contain acantholytic cells. Histologic blistering is 
preceded by eosinophilic spongiosis in some patients. In 1952, 
Dr. Director reported for the first time the characteristic “row 
of tombstones” that represents one the best histopathological 
features of this disease [45-46]. The PV diagnosis is then 
confirmed by the presence of IgG deposition on the surfaces 
of epidermal keratynocytes by direct immunofluorescence 
evaluation. Complement component C3, IgM, and IgA are not 
detected as often than IgG, and their staining is less intense.

Genetic factors
Predisposition to pemphigus is linked to genetic factors [47-
54].Certain major histocompatibility complex (MHC) genes 
have been associated with PV. These include human leukocyte 
antigen (HLA) class I and class II molecules, in particular alleles 
of HLA-DR4 (DRB1*0402) and HLA-DRw6 (DQB1*0503). 
Non-classical HLA-E alleles, known to mediate natural killer 
cells and CD8 positive T-cell activity have also been also 
associated with PV [55].
Besides the genetic predisposing factors that have been 
associated with PV, stressful life events have been found to 
possibly play a role in triggering and/or worsening of pemphigus 
[56,57]. Thus psychological care is included in management of 
these patients [57]. One study searched for triggering factors, 
including occupational exposures and personal habits in the 
etiopathogenesis of PV. The authors found that occupational 
exposure to pesticides was significantly higher in patients 
with pemphigus (14.8%) than in controls (5.4%); patients 
with pemphigus were exposed to pesticides three times more 
often than were healthy subjects [58]. Other studies have 
shown exposure to chemicals and pesticides and long-term 
sun exposure to be possible triggering factors in PV [59]. 
Sun exposure and high temperatures have been implicated in 
increasing the severity of the disease.

Fluorescent antibody technique 
Beutner and Jordon provided the earliest data pertinent to this 
technique, with the demonstration of antiepithelial autoantibodies 
in the sera of patients with pemphigus and bullous pemphigoid. 
The basic theory of the fluorescent antibody technique is simple. 
Antigenic material present in the tissue (e.g. in the cells, at 
cell margins, or at the basement membrane zone) will react 
specifically with its related antibody. The immunopathologic 
reaction then results in deposits of minute amounts of disease 
specific antibodies over the areas of a tissue section where the 
antigen is present. When correlating anti-antibody antibodies 
have previously been marked with fluorescent markers, 
microdeposits of these correlating fluorescent antibodies are 
visible under a fluorescent microscope [9-12].

Indirect immunofluorescence testing (IIF)
In indirect immunofluorescence (IIF) testing, is utilized to 
obtain titers of disease autoantibodies. The serum autoantibody 
itself not labelled; a fluorescent marker is carried by a second 
antibody, having specificity for the pathologic autoantibody 
immunoglobulin which has been fixed to antigen(s) in a normal 
human skin substrate. The indirect immunofluorescent test is 
thus more sensitive, and results in a brighter staining than the 
direct test, because it is capable of attaching more fluorescent 
label per antigenic site.
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For testing, sera are serially diluted with isotonic saline, starting 
with a 1:10 dilution. The autoantibody titer is considered 
the highest dilution of patient serum which gives a positive 
immunofluorescent test. A testing dilution of labelled antihuman 
gamma globulin is also utilized; this fluorescent labelled antibody 
is commercially available. It is usually prepared by injecting 
suitable animals with purified human gamma globulins. After 
a time interval the hyperimmune animal blood is collected. The 
generated animal antibody is then extracted, and chemically 
combined with a fluorescent dye.  To perform IIF, the substrate is 
prepared by quick-freezing in liquid nitrogen, without chemical 
fixation which would change the immunologic reactivity of the 
substrate antigenic material. Four micron sections are cut in a 
cryostat and placed on a glass slide. The tissue section is first 
washed thoroughly, and then one or two drops of a dilution of 
untreated patient serum are placed on the sections; the sections 
are then incubated at room temperature in a moist chamber for 
at least 30 minutes. Excess patient serum is removed by washing 
with phosphate-buffered saline. The rinsed tissue section is then 
covered with one or two drops of fluorescent chromogen-tagged 
antihuman testing immunoglobulin, and again incubated and 
washed. The sections are then microscopically examined for 
fluorescence [9-12].

Direct immunofluorescence testing (DIF)
In contradistinction to the above, in the direct immunofluorescent 
test, the labelled testing antibody reacts directly with patient 
skin tissue as substrate. The labelled testing antibody may be 
derived from the patient or from other sources. To perform DIF, 
the patient’s skin section is overlaid with one or two drops of 
a dilution of labelled testing antiserum directed against any 
disease antibodies attached in the patient skin substrate. Thus, the 
distinguishing difference between IIF and DIF is the position of 
the labelled testing antibody during the test. In DIF, the labelled 
testing antibody is attached to the patient disease autoantibodies, 
located on the patient skin. In IIF, the labelled testing antibody 
is attached to patient disease antibodies which have been bound 
to a normal human skin substrate [9-12]. For the best methods 
of handling the biopsies, deciding the sites of the biopsies and 
processing the serum, please consult Immunopathology of the 
skin. E.H.Beuter,T.P. Chozelski, S.F. Bean and R.E Dowden, 
Editors. 

Immunoblotting
The Western blot, or protein immunoblot (IB) is a widely 
accepted analytic technique used to detect specific proteins 
in a sample of tissue homogenate or extract. The method was 
used to discover many of the pemphigus antigens. It utilizes 
gel electrophoresis to separate native proteins by their three 
dimensional structures, or denatured proteins by the length 
of their polypeptides. The proteins are then transferred onto a 
membrane (typically nitrocellulose or PVDF), where they are 
stained with antibodies specific to the target protein. Initially, 
the samples can be obtained from whole tissue, or from cell 
culture. In pemphigus investigations, bovine snouts, skin and 
tongue have been common antigen sources. In brief, the solid 
tissues are first broken down mechanically using a blender 
(for larger volumes), a homogenizer (smaller volumes) or by 
sonication (sound). Cells may also be broken open by one 
of these mechanical methods. Detergents, salts, and buffers 
are also used to improve cell lysis, and to solubilize proteins. 
Protease and phosphatase inhibitors are often added to prevent 

the digestion of the sample by its own enzymes. The proteins 
of the samples are then separated via gel electrophoresis. The 
separation of proteins may occur utilizing their isoelectric 
points, their electric charges, their molecular weights, or by a 
combination of these methods. Thus, gel electrophoresis is a 
very useful way to identify proteins and is a common technique 
used in research laboratories where cutaneous blistering diseases 
are studied. The most common type of gel electrophoresis uses 
polyacrylamide gels and buffers including sodium dodecyl 
sulfate (SDS-PAGE; SDS polyacrylamide gel electrophoresis). 
The samples are loaded into wells in the gel with one or more 
lanes to add molecular weight standards. When voltage is 
applied along the gel, the proteins migrate within the gel and 
separate into bands within each lane. The separated proteins 
are then transferred from the gel onto a membrane made of 
nitrocellulose or polyvinylidene difluoride (PVDF). PVDF is 
technically better for protein sequencing studies. The transfer 
onto the membranes is termed electroblotting, and uses an 
electric current to pull proteins from the gel onto the PVDF or 
nitrocellulose. The transfer of the proteins from the gel onto 
the membrane can be confirmed by staining the membrane 
with Coomassie Brilliant Blue or Ponceau S dyes. Next, the 
membranes are blocked and test antibodies (ie, the patient’s 
serum) are added to the membranes. Additionally, IB antibody 
detection methods require the usage of secondary antibodies 
directed against human antigens linked to biotin, or to a reporter 
enzyme such as alkaline phosphatase or horseradish peroxidase. 
Most commonly, a horseradish peroxidase-linked secondary 
antibody is used to cleave a chemiluminescent agent, and the 
reaction product produces luminescence in proportion to the 
amount of protein. Finally, a sensitive sheet of photographic 
film is placed against the membrane, and exposure to the light 
from the reaction creates an image of the antibodies bound 
to the IB. Alternatively, a radioactive signal may be utilized 
to quantify the amount of protein. Finally, a cheaper but less 
sensitive approach utilizes a 4-chloronaphthol staining with 
1% hydrogen peroxide; reaction of the peroxide radicals with 
4-chloronaphthol then produces a dark purple stain that can be 
photographed without using sensitive photographic film, and/or 
submitted to colorimetric analysis [24,26-30].

Enzyme linked immunosorbent assay (ELISA)
Detecting autoantibodies in PV and PF sera is possible using 
ELISA testing. ELISA testing may utilize recombinant forms 
of Dsg3 and Dsg1, and conformational and linear epitopes 
obtained from bovine snout tissue as an antigen source. 
Notably, disease activity correlates with ELISA antibody 
titers in most patients [60-63]. Multiple ELISA assays are 
commercially available; however, the initial ELISAs did 
have some problems with grey zone positivity and with non-
pathogenic anti-desmoglein 3 antibodies found in selected PV 
patient’s sera [64]. ELISA improvements have thus been made; 
an ethylenediaminetetraacetic acid (EDTA)-treated ELISA 
was found to detect only non-pathogenic anti-Dsg3 antibodies 
directed against non-calcium (Ca++)-dependent PV epitopes 
[62]. Also, meta-analyses have been performed to estimate the 
diagnostic accuracy of ELISA to detect anti-BP180 and anti-
Dsg3 autoantibodies in the diagnosis of autoimmune blistering 
skin diseases. A large review was conducted of Medline English 
written articles published between 1994 and 2011, reporting 
data on the sensitivity and specificity of ELISA diagnostic tests.



Reviewed articles were then evaluated according to the quality 
of the statistical methods used to calculate diagnostic accuracy 
(ie, definitions of cutoff value, use of ROC curves, and selection 
of control cases). The meta-analysis was performed using a 
summary ROC (SROC) curve and a random-effect model 
to independently combine sensitivity and specificity across 
studies. The results of the meta-analysis demonstrated that 
ELISA tests for anti-BP180 and anti-Dsg3 autoantibodies have 
high sensitivity and specificity for BP and PV respectively, and 
can be confidently used in daily laboratory practice for the initial 
diagnosis of autoimmune blistering skin diseases [63] (Fig. 1).

Experimental animal studies
Experimental animal studies on pemphigus were published years 
ago in non-English languages; thus, many were not indexed in 
Medline. The investigators injected antibodies with or without 
adjuvants into multiple animals, including mice and rabbits; these 
studies demonstrated temporary generation of autoantibodies 
and blisters, resembling the human disease in selected clinical, 
histopathologic and immunopathologic features. In the late 
1980s and early 1990s, pemphigus autoantibodies were shown 
to have pathogenic activity in the blister induction in skin organ 
culture systems. The first reported studies in the English medical 
literature improved the animal model data, including findings of 
intercellular antibodies in all forms of pemphigus, and further 
studies on antigen isolation and animal immunization [60-64]. 
These advanced animal models confirmed pathogenic activity in 
the induction of blister formation in skin organ culture systems, 
as well as via passive transfer of patient IgG into neonatal 
animals. Further, multiple animal models have been created 
from these initial models; most of them use neonatal animals 
with thin skin, and none of these models have successfully 
demonstrated the chronicity of human pemphigus [65]. Finally, 
many animal models have been reported with null or transgenic 
mice that include complex immunological manipulations; in 
some cases, it is then difficult to distinguish pathologic findings, 
and what data is genuinely of scientific value [66-67].

Differential diagnosis of acantholysis. Multiple acantholytic 
cutaneous blistering diseases may resemble pemphigus. In 
brief, our differential includes Darier’s disease, familial benign 
pemphigus/Grover’s disease, Hailey-Hailey disease, viral 
vesicles and D-penicillamine associated related pemphigus-like 
lesions. Acantholysis may also be observed in actinic keratoses, 
squamous cell carcinomas, warty dyskeratomas and in focal 
areas of other tumors [7]. 

Pemphigus vegetans/pyostomatitis vegetans
In most of the current dermatologic lietarure, pemphigus 
vegetans is characterized as a variant of PV, with lesional 
predilection of the axillae, groin, pubis, umbilical, submammary 
and perianal regions (ie, intertriginous areas) Dr Hallopeau 
initially described pemphigus vegetans in 1889 as pyodermitis 
vegetante, and believed it to represent a new clinicopathologic 
entity.  In the same year, he changed his opinion to state that 
his‚ pyodermite vegetante’ was in fact a suppurative variant 
of pemphigus vegetans [68,69]. Some of the contemporary 
dermatologists believed that these lesions described by 
Hallopeau (and subsequently by Hatzell, Jamieson, Fordyce 
and Gottheil) should be titled dermatitis vegetants or dermatitis 
herpetiformis. The lesions can present with or without oral 
compromise, and with or without abdomial sequelae such as 
ulcerative colitis, abdomial pain, diarrhea or proctitis. Some 
authors have highlighted the chronic nature of the disease, and 
the presence of diarrhea and other bowel involvement; these 
signs often precede the oral and skin manifestations. Primary oral 
presentations of pemphigus vegetans should also be recognized; 
two types are clinically documented: (a) The Neumann form, 
where flaccid blisters soon lead to areas of denudation, and then 
papillomatosis and hyperkeratosis. The buccal cavity is not often 
affected, but the vermilion borders of the lips often demonstrating 
vegetations and fissures, with secondary infections resulting in 
a characteristic appearance and odor. Some of the oral lesions 
show soft hyperplastic folds of mucosa, characterized by small 
miliary abscesses within superficial erosions (b). The less 
common clinical form, described by Hallopeau as pyodermite 
vegetante seems to affects younger patients and seems to have a 
better prognosis [68-76]. 
When oral lesions are present, there may be extensive areas of 
buccal denudation and the oral surface may become granular. 
Lesions are initially vesicles and pustules rather than bullae. 
In the oral cavity, these lesions may present as an erosive 
stomatitis. The vermilion borders of the lips often show a 
vegetating hyperplasia, with hypertrophic, fissured plaques 
exhibiting oozing and crusting; occasionally, the lesions can 
extend onto the nasal alae. Further, some cases of pemphigus 
vegetans classified as “pyostomatitis vegetans” have primarily 
involved the oral cavity. Since many of these patients have not 
been characterized with immunopathological testing, properly 
characterizing cases of pemphigus vegetans of Newman 
or Hallopeau may be difficult. Thus, upon analysis of their 
complete clinical, histologic, and immunofluorescent findings, 
some cases of pyostomatitis vegetans may need to be re-
classified as oral manifestations of either pyoderma vegetans 
of Hallopeau, pemphigus vegetans of Hallopeau, or pemphigus 
vegetans of Neumann, although exact nosologic definitions of 
these diseases as separate entities are still controversial [68-76]. 
Histopathologic examination of patient’s intertriginous area 
lesions has revealed papillomatosis and acantholysis, as well as 
suprabasilar clefting with acantholytic cells. 
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Figure 1. Comparison for the presence of autoantibodies against 
pemphigus foliaceus antigens (s), detected by this ELISA.
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The presence of microabscesses containing eosinophils can 
occasionally be seen. By direct immunofluorescence (DIF) 
examination, deposits of immunoglobulin IgG and complement/
C3 have been documented in some cases in the intercellular 
spaces of the epidermis. In the few cases has have been describe 
with finger nail lesions, histologic onycholysis and sterile 
pustules were noted with or without subungual bullous lesions. 
Selected patients have been treated with oral prednisone (80 
mg/day); after twelve months of follow-up care the vegetating 
lesions disappeared completely, leaving hyperpigmentation. 
Rapid recurrence of lesions has also been observed when 
corticosteroids were discontinued; reinstitution of this therapy 
was followed by their regression. 
As noted, the current literature highlights some differences 
between pemphigus vegetans of Hallopeau and pemphigus 
vegetans of Neumann. The differences between the two subsets 
center on their clinical presentation and course. Patients with 
the Hallopeau type often have a relatively benign disease 
requiring lower doses of systemic corticosteroids, and usually 
have a prolonged remission. Patients with the Neumann type 
have a course similar to pemphigus vulgaris; they need higher 
doses of systemic corticosteroids, and often have relapses and 
remissions. The histologic findings in the vegetating lesions are 
similar in both types [68-76]. The immunopathologic features 
of both types are indistinguishable, and similar to pemphigus 
vulgaris.
H&E staining usually confirms acantholysis, papillomatosis, 
a few dysplastic keratinocytes and intraepidermal clefting 
with luminal acantholytic cells; in addition, neutrophils 
and eosinophils are often found in the epidermis. A dermal 
perivascular, mixed inflammatory cell infiltrate of eosinophils, 
plasma cells, lymphocytes, and histiocytes is often confirmed. 
DIF studies classically reveals deposits of IgG and C3 in 
the intercellular spaces of the epidermis, and IIF reveals 
circulating anti-epithelial IgG antibodies. The skin lesions 
classically completely clear following treatment with systemic 
corticosteroids and azathioprine. Some authors have also 
reported the presence of intercellular deposits of IgA or IgM 
[77,78]. Other clinical differential diagnoses are plaques of 
tuberculosis, deep fungal infections, skin carcinomas or tertiary 
syphilis.

Pemphigus foliaceus (PF)
The clinical features of PF were originally described by Dr 
Pierre Louis Alphée Cazenave in 1844, as a disease producing 
superficial cutaneous blisters and erosions. Dr. Cazanave 
described this non-endemic disease that occurs worldwide, with 
a low incidence [79]. PF is a rare skin disease, highlighted by 
the formation of flaccid bullae which then rupture, resulting 
in an inflamed, excoriated and fissured skin surface. It was 
originally thought that this disease does not affect the mucosae, 
but microscopic and immunopathological investigations 
have indeed demonstrated mucosal changes. PF is caused 
by autoantibodies directed against cell surface antigens on 
keratinocytes; these cells then lose their cellular adhesion 
properties, and separate from one another to form vesicles and 
bullae within the epidermis. Differences in the particular antigens 
targeted by the antibodies, and the distribution of these antigens 
in the different regions of the body and in differential layers of 
the epidermis then result in variable clinical manifestations of 
the disease. PF is diagnosed based on its clinical manifestations 
(flaccid blisters and erosions on skin), histologic findings 

(epidermal acantholysis), and immunologic abnormalities 
(circulating and tissue-fixed antibodies against keratinocytic 
cell surface antigens) [80-87]. Clinical PF lesions predominate 
in seborrheic areas (e.g, head, middle chest and umbilicus). 
The more common clinical lesions of PF are erythematous, 
confluent erosions with greasy crusts and peripheral collarette 
scales. The histopathology of early pemphigus foliaceus lesions 
demonstrates early vacuoles in the upper epidermal spinous and 
granular cell layers. Coalescence of these vacuoles results in the 
formation of acantholytic focio, which then progress to blister 
formation. Occasionally, epidermal lyperplasia is noted. Eroded 
lesions lacking the epidermal upper layers are commonly seen 
beause the blisters are so delicate that they rupture, either as 
a consequence of the skin biopsy itself or due to other mild 
trauma. Acantholytic keratinocytes are also frequently seen. 
A superficial dermal, perivascular and interstitial infiltrate of 
lymphocytes, eosinophils and lymphohisticyts is also commonly 
noted. Epidermal spongiosis and papillary dermal edema are 
often seen. In rare cases, neutrophilic spongiosis can be seen. 
An epidermal serum scale crust is often visualized. Similar 
to PV, the clinical and histologic features are not sufficient to 
make a certain diagnosis of PF. It is thus necessary to perform 
DIF and/or IIF, and/or ELISA testing to Dsg1/Dsg3. DIF 
classically confirms intercellular staining between epidermal 
keratynocytes (ICS), with deposits of IgG(mainly IgG4) and 
complement/C3; however, additional studies are confirming 
that as in PV, the immunoglobulins and complement deposits 
may be more polyclonal than previously believed. Since the 
blisters are superficial and easy to rupture, sporadic clinical 
lesions are similar of those seen in endemic pemphigus foliaceus 
(EPF) [45]. PF affects equally both sexes, and commonly 
presents in the fourth and fifth decades; desmoglein 1 (Dsg1) 
has been confirmed as one of the primary disease antigens; 
however, desmoplakin, periplakin and envoplakin have been 
also confirmed as disease antigens. PF may be exacerbated by 
sunlight and other ultraviolet radiation exposure, as described for 
PV [88, 89]. Another immunologic phenomenon that has been 
described is antigen switching between PV and PF; however, 
many of these reports have not been confirmed. Burns should to 
be considered in the clinical differential diagnosis of PF; burns 
may further produce an immunologic epidermal intercellular 
staining between keratinocytes(ICS) [90]. Desmoglein 1 is also 
a major autoantigen in cases of PH, suggesting that cases of 
both pemphigus erythematosus and pemphigus herpetiformis 
may be clinical variants of PF. The mechanism of induction of 
acantholysis by autoantibodies may involve phosphorylation of 
intracellular proteins associated with desmosomes. Complement 
activation does not appear to play a pathogenic role in PV. 
Finally, PF seems to have multiple variants: 1). Senear-Usher, or 
seborrheic; 2) Cazanave, or sporadic; and 3) endemic pemphigus 
foliaceus (EPF). Some authorities have also considered adding 
4) pemphigus herpetiformis as a subvariant (Fig. 2).

Endemic pemphigus foliaceus (EPF)
In Brazil, this disorder was historically called fogo selvagem 
(FS), which in Portuguese means “wild fire”. Later, Beutner, et. 
al., demonstrated that patients with PF exhibit anti-epidermal 
autoantibodies, which may be detected by DIF as well as IIF 
[19]. In PF, the most common immune response is directed 
against Dsg1 [91]. The predominant pathogenically relevant 
autoantibodies belong to the IgG subclass, and are more 
specifically IgG4 antibodies [80-110]. 
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Studies conducted in Brazil with FS patients have shown that 
serum titers of disease specific antibodies correlate well with 
clinical disease extent and activity. Interestingly, healthy relatives 
of FS patients may exhibit the presence of similar autoantibodies 
that seem to be non-pathogenic [80-110]. EPF has been described 
in other countries of South and central America, and may occur 
in high frequencies in families. For an extensive, recent review 
of EPF, please note references 94, 95 and 111. EPF has also 
been also described in Tunisia; however, this variant more 
closely resembles clinical pemphigus herpetiformis and affects 
predominantly young females with primary autoantibodies to 
Dsg1 [107-92]. In Colombia, both the fogo selvagem and El 
Bagre-EPF variants exist; the latter resembles Senear-Usher 
syndrome with systemic compromise and multiple autoantigens 
including desmogleins 1 and 3, desmoplakins, envoplakins, 
periplakins and additional, uncharacterized antigens [94-
97,99,101,112,113]. Some epidemiologic evidence suggests that 
EPF may be precipitated by environmental factors, including 

sunlight, other ultraviolet radiation, bed bugs, Trypanosoma 
cruzi, mercury, sand flies and others [89-110]. Some human 
leukocyte antigens (HLAs) have also been associated with 
presentation of this disease. Compared to PV, EPF is a more 
benign disease and can usually be treated with less aggressive 
therapy; however, in our experience, the generalized cases may 
be difficult to treat and result in high morbidity and mortality 
[94-97,99,101,112,113].
Antimalarials such as hydroxychloroquine (200 mg/d) may be 
useful as steroid-sparing agents in EPF. Finally, in patients with 
EPF, exposure to UVB may induce acantholysis in uninvolved 
skin. Epidermal exposure to UV light may enhance autoantibody 
epidermal binding and preferential neutrophil adhesion, which 
can contribute to acantholysis. The diagnostic workup for PF 
and EPF is similar to that described for PV. 

Senear Usher syndrome (SUS), also known as pemphigus 
erythematosus. 
SUS represents a variant of PF, with some features of systemic 
lupus erythematosus present simultaneously in the same 
patient. It was originally described by Senear and Usher in 
1926 [114]. Generally, SUS is characterizated by deposition 
of immunoglobulins (mainly IgG) and complement in the 
intercellular spaces of epidermal keratynocytes; similar staining 
is noted in patches along the BMZ. Dsg1 has been shown as 
the primary autoantigen. SUS autoantibodies have also been 
noted against deoxiribonucleic acid (DNA) in about one third 
of the patients. SUS is rare; as in PF, the majority of the lesions 
are in seborrheic areas. SUS usually develops insidiously with 
erythematous, scaly, crusted plaques in a butterfly distribution 
over the nose and malar areas. It may also involve the scalp, 
pectoral, and interscapular regions. SUS lesions may persist 
for long periods; as in PF, sunlight sometimes adversely 
affects its course [114-120]. SUS is very rare in children. SUS 
is occasionally found in association with other autoimmune 
diseases, especially myasthenia gravis with an accompanying 
thymoma. The SUS diagnostic workup and treatment is similar 
to PF. 

Pemphigus herpetiformis (PH)/pemphigus serpiginosus of 
Hebra. 
PH represents a variant of PF that presents with circiform and/
or herpetiform clinical lesions, and histologic subepidermal/
suprabasal blisters with strong eosinophilia. The first cases were 
reported by Drs. Hebra, Unna, Brocq and Leredde [120]. At the 
time of the original clinical and histopathologic descriptions, 
DIF was not available for workup. Later, Jablonska, et. al. were 
able better characterize immunologic features of this disease 
[122]. Further, over time more cases were documented, and 
some authors were able to follow these patients for long periods. 
Dsg1 was eventually confirmed as the disease autoantigen [123-
126]. Other authors reported additional antigens; however, due 
to the low number of cases available for study, some controversy 
exists in precisely correlating the clinical, histopathologic, 
immunologic and molecular diagnostic findings in this disorder 
[127]. In our combined experience, we have followed patients 
with endemic pemphigus and noted that they can drift over 
time form one clinical presentation to another, and also exhibit 
immunologic drift. The early Brazilian researchers had the 
opportunity to closely follow fogo selvagem patients, and had 
also described the clinical drift phenomenon. 

Figure 2. A typical reporting diagram of positivity for pemphigus 
foliaceus autoantigens in different groups and controls. a. A case 
of PF, using immunohistochemical staining (IHC) and 
Complement/C3c antibodies; shows suprabasilar staining 
(brown staining; black arrow), as well as deposits around the 
upper dermal blood vessels (brown staining; red arrow) and in 
subcorneal areas (brown staining;green arrow). b. A case of PF, 
with positive IHC using anti-human IgG antibodies; note the 
epidermal ICS(brown staining; black arrow). c. A case of PV, and 
DIF using monkey esophagus substrate. Note the typical ICS 
staining with FITC conjugated IgG antibodies (green staining; 
white arrow). d. A representative example of a Western 
immunoblot, using bovine snout tissue as the antigen source. 
The red arrow highlights positive staining to a 160kDa band, 
representing Dsg1. 



In PH, itching is common; some initial histopathologic changes 
we have noted in our PH patients include eczema-like epidermal 
spongiosis with eosinophilia, and possible subepidermal and/
or subcorneal bullae. DIF in our cases showed consistent 
intercellular IgG staining; IIF on monkey esophagus substrate 
confirmed this finding in several cases. About half of our 
patients responded to therapy with sulfones and prednisone, 
and only one patient responded to sulfones alone. Half of our 
patients required either combined therapy with prednisone and 
cyclophosphamide, or with higher doses of prednisone. In our 
consecutive relapse patients, nine patients retained the pattern 
of pemphigus herpetiformis; in the others, lesions mostly 
resembled pemphigus foliaceus. Our most common clinical 
differential diagnoses included  diseases with grouped vesicles 
such as dyshidrosis, nummular dermatitis, herpes simplex, 
and herpes zoster; diseases with grouped vesicobullae such as 
dermatitis herpetiformis, herpes gestationis, subacute lupus 
erythematosus(bullous variant); and diseases with grouped 
pustules such as pustular psoriasis, dermatitis continua of 
Hallopeau, and impetigo herpetiformis. 

IgA pemphigus/subcorneal pustular dermatosis (Sneddon-
Wilkinson disease). 
The subcorneal pustular dermatosis of Sneddon and Wilkinson 
belongs to the heterogeneous group of neutrophilic dermatoses. 
Sneddon Wilkinson disease is a chronic, sterile pustular eruption 
and first described by Sneddon and Wilkinson in 1956 [128]. 
The disease represents a unique disorder, and is characterized 
by a superficial pustular eruption. The disease pustules are 
flaccid and aseptic. They develop predominantly on the trunk, 
groin, axillae and submammary areas. Sneddon Wilkinson 
disease is often clinically chronic and benign. However, some 
scattered reports had shown associations with other conditions, 
including lymphoproliferative and myeloproliferative diseases 
(monoclonal gammopathies, such as IgA paraproteinemias) 
and other malignancies. Dapsone is the treatment of choice to 
control the skin manifestations. The nosologic value of Sneddon 
Wilkinson disease is still debated, especially vis-a-vis IgA 
pemphigus, which often is successfully treated with the same 
dosages of dapsone. Most patients respond well to dapsone, 
although in rare instances they require etretinate. 
Several studies studied vesiculobullous lesions that resembled 
pemphigus foliaceus clinically and histopathologically; 
however, some displayed intercellular IgA, but not IgG, in the 
epidermis by direct immunofluorescence. Similar histologic 
and immunofluorescence findings have been reported in 
eight other cases. In our cases, no circulating IgA or IgG 
intercellular antibodies could be detected; in four of the eight 
previously noted cases, IgA antibodies demonstrated epidermal 
intercellular staining, similar to a pemphigus pattern [128-148]. 
A different classification would suggest that the IgA pemphigus 
cases reported to date fall into one of two groups; specifically, 
1) an IgA pemphigus foliaceus group, and 2) an IgA pemphigus 
of intraepidermal neutrophilic type (ie, Sneddon-Wilkinson 
disease), which seems to be clinically less common. In our 
experience, we have encountered three cases of intercellular 
IgA dermatosis. Somehow, it seems that the world has often 
merged IgA pemphigus and subcorneal pustular dermatosis 
(Sneddon-Wilkinson disease) and many confusing reports group 
them together. Notably, before immunopathologic studies were 
available, dermatologists and dermatopathologists identified 
many of these cases as Sneddon-Wilkinson disease. Later, 

when the immunopathologic studies become more available it 
seems that many authors mixed both diseases [149-153]. Some 
cases of PF have autoantibodies to IgA, in addition to IgG, or 
IgM (personal experiences). Additionally, a few cases of PF 
have IgA ICS, but without characteristic neutrophilic features 
of Sneddon-Wilkinson disease. Further, some autoantigens 
such as desmocollins and Dsg1 have been named as putative 
autoantigens by the same groups of authors. Clearly, many of 
these cases differ from classic Sneddon-Wilkinson disease. 
Indeed, we recently reported a typical case of Sneddon-
Wilkinson disease, in which biopsies for H&E, DIF and 
immunohistochemistry (IHC) analysis were performed. The 
H&E staining demonstrated typical features of Sneddon-
Wilkinson disease, including some damage to dermal 
pilosebaceous units subjacent to the subcorneal blistering 
process. By DIF, FITC conjugated IgE, IgA and fibrinogen 
were observed in an epidermal pericytoplasmic and perinuclear 
pattern, with several additional foci within the epidermal 
stratum corneum (++). Other findings included IgM (+, 
intercellular epidermal stratum spinosum); IgD (+/-, focal BMZ 
cytoid bodies; complement/C1q (-); complement/C3 (+, roof 
of subcorneal pustules); albumin (+, intercellular epidermal 
stratum spinosum); and fibrinogen (++, focally within papillary 
dermal tip areas, focally within the superficial corneal layer, 
and surrounding some upper and intermediate dermal blood 
vessels). The blister lumens were positive for IgG, IgA, IgM, 
IgE and fibrinogen. DIF also revealed strong deposits of the 
immunoreactants IgG, IgM, fibrinogen and complement/C3, 
present in a shaggy pattern within the subcorneal disease areas; 
in focal, areas of the basement membrane junction and in focal 
pericytoplasmic areas of epidermal keratinocytes. IHC revealed 
strong positivity to HLA-DPDQDR, mast cell tryptase, CD68, 
and ZAP-70 in the subcorneal luminal inflammatory infiltrate, 
and surrounding dermal blood vessels. Myeloperoxidase 
staining was also positive in these areas [154] (Tabl. II). 

Drug induced pemphigus
Drugs and radiotherapy are important causes of pemphigus. The 
diagnosis of drug-induced pemphigus may be difficult. Patients 
have often been exposed to multiple drugs, and some drugs 
may have a prolonged latency period between exposure and 
the onset of disease.  Some of the most frequently associated 
medications include D-penicillamine, captopril, clavulinic 
acid, amoxicillin, imiquimoid, lisinopril and rifampin [155-
161]. With patients taking multiple medications, drug-drug 
interactions may represent a triggering factor. Food supplements, 
non-prescription medications and topical medications should 
always be considered. Patients who suffer drug-induced 
pemphigus usually present with a clinical picture of PF, and 
less frequently PV [155-162]. The DIF and IIF usually show 
deposits of predominantly IgG ICS; some reports of antigenicity 
against epidermal keratinocyte cytoplasms exist. The disease 
is often transient and resolves shortly after the drug has been 
discontinued, especially in those patients that lack evidence 
of circulating antibodies.  Skin biopsies of drug-induced and 
idiopathic pemphigus were reviewed by five dermatologists, 
with no clinical data available about the patients [158].  The 
sections were assessed for the presence of epidermal spongiosis 
with eosinophils, vacuolar degeneration, acantholysis and 
cleavage level. Using the criteria, the reviewers were unable to 
correctly identify a clinical case of drug-induced pemphigus. 
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Thus, it is advisable to consider drug etiology in every case 
of newly diagnosed pemphigus, as histologic features cannot 
reliably differentiate between drug-associated and idiopathic 
disease [158]. Therapy consists of cessation of the target 
medication. 

Intercellular IgE pemphigus (¨IgE pemphigus¨)
IgG4 and IgE are present in most autoimmune skin diseases. 
However, it is not clear that an IgG4 or IgE ICS pemphigus 
nosologically exists [163-170]. In many conditions such as 
PV, PF, EPF and El-Bagre-EPF, IgE ICS autoantibodies have 
been documented. It is further not presently clear if the IgE 
antibodies are elevated as result of isotype switching, and/or are 
possibly recognizing specific antigen sites. Notably, increased 
serum IgE levels are occasionally found in patients with 
pemphigus. The IgE elevation is often simultaneously present 
with lesional deposition of eosinophils. In fogo selvagem, anti-
Dsg1 antibodies have been associated with disease onest; the 
same is true with Dsg3-specific IgE and IgG4 autoantibodies in 
PV [163-170]. Thus, more cases of IgE pemphigus are needed 
to adequately investigate these questions.

Paraneoplastic pemphigus (PNP)
PNP is a recently described blistering disorder that arises 
exclusively in the context of a neoplasma (most commonly a non-
Hodgkin’s lymphoma) has polymorphous skin lesions. These 
lesions display clinical and histologic features of both erythema 
multiforme and PV. Other neoplasms associated with PNP 
include cases of CD20-positive follicular lymphomas, chronic 
lymphocytic leukemia, thymoma, hepatocellular carcinoma, 
malignant fibrous histiocytoma, inflammatory myofibroblastic 
tumor, follicular dendritic cell sarcoma, Waldenström’s 
macroglobulinemia, B-cell lymphocytic leukemia/lymphoma, 

uterine carcinoma and Castleman’s disease. When associated 
with a malignancy, the course of the disease is usually fatal. 
If the associated neoplasm is benign and it is removed, the 
PNP lesions may respond to treatment with corticosteroids 
and resolve completely. Rarely, PNP lesions may resemble 
BP, or present as a lichenoid tissue reaction. In addition to the 
polymorphous skin lesions, patients may develop prominent, 
painful mucous membrane ulcerations. Involvement of internal 
organs, such as pulmonary and gastrointestinal tracts, may also 
be observed. Histologically, skin and mucosal lesions typically 
present intraepithelial cleavages with suprabasal acantholysis 
and interface changes featuring necrotic and apoptotic 
keratinocytes. DIF studies reveal intraepidermal and/or BMZ 
deposition of IgG and/or C3 complement component, whereas 
by IIF PNP sera contain autoantibodies binding to stratified, 
complex and simple epithelia, as well as to the myocardium 
of the heart.  Gallbladder positivity may also be noted in PNP 
[171-186]. Sera of patients with PNP will immunoprecipitate 
Dsg1, Dsg3, desmoplakin I (250 kD), bullous pemphigoid 
antigen I (230 kd), desmoplakin II (210 kD), envoplakin 
(210 kD), periplakin (190 kD), plectin (500 kD) and a 170-kD 
protein, that has been reported as alpha-2-macroglobulin-like-
protein 1, a broad range protease inhibitor expressed in stratified 
epithelia and other tissue damaged in PNP. PNP is characterized 
by the presence of autoantibodies directed against components 
of the ICS, as well as against the BMZ [171-180]. In one study, 
patients with PNP presented initially with isolated oral erosions 
that were undistinguishable from those seen in PV patients, and 
27% had histologic findings of only suprabasal acantholysis. 
The association with a lymphoproliferative disorder, diagnostic 
IIF labeling of rat bladder, and immunoblotting recognition of 
envoplakin and/or periplakin represented sensitive and specific 
features leading to the diagnosis of PNP. 

Disease Variants DIF Target antigen/s Differential diagnoses

Pemphigus foliaceus Cazanave’s, Senear-Usher and EPF. ICS with IgG, IgM, 
IgG, kappa, lambda and 
Complement/C3 and 
C1q, mainly in the upper 
epidermis.

Dsg1, Dsg3, 
envoplakin, 
periplakin and 
desmoplakins.

Impetigo,  dermatophytes, burns, 
acantholytic actinic keratosis, 
Staphylococcal scalded skin 
syndrome/SSSS, acute generalized 
exantemous pustulosis/AGEP.

Pemphigus vulgaris Hallopeau, Neumann, and 
pyostomatitis vegetans with or 
without bowel involvement.

IgG and Complement/C3 
ICS, and fibrinogen 
mainly in basilar 
epidermis.

Dsg 1 and 3, DSC1, 
DSC3, ATP2C1, 
acetylcholine.

Viral infections, Hailey- Hailey, 
Grover’s, friction, Darier’s, disease, 
burns, aphtous stomatitis, 
gingivostomatitis, erythema 
multiforme, erosive lichen planus, 
blastomycosis, candidiasis, 
botroymcosis, axillary granular 
parakeratosis.

Paraneoplastic 
pemphigus

Unknown. Mainly IgG and 
Complement/C3 ICS; 
also BMZ.

Envoplakins, 
periplakins, Dsg1, 
Dsg3, BP180 and 
230, desmoplakins 
plectins,  α2-
macroglobulin-like 
protein 1.

Erythema multiforme, erosive lichen 
planus, herpetic lesions, staphyloccal 
scalded skin syndrome/SSSS.

Drug-induced pemphigus Pemphigus vulgaris and pemphigus 
foliaceus-like.

IgG and Complement/C3 
ICS, mainly in the upper 
epidermis.

Dsg1, Dsg3 and 
other 
uncharacterized 
antigens.

Halogenoderma, erythema 
multiforme,Stevens-Johnson.

IgA Pemphigus Subcorneal and other. IgA (ICS and/or 
cytoplasmic), IgM and 
fibrinogen.

Dsg 3 and  
desmocollins.

Infantile acropustulosis (subcorneal), 
erythem toxico neonatorum, miliaria.

IgE Pemphigus Unknown. ICS IgE. Dsg1 and Dsg3. Any of the above

Table II. Descriptions of autoinmune cutaneous epidermal bullous diseases, including blisters, respective target antigens, 
and autoimmune disease differential diagnoses.



Recently, it has also been reported that alemtuzumab is effective 
against severe chronic lymphocytic leukemia-associated PNP 
[187]. In these patients, the presence of blisters with histologic 
and immunofluorescence evidence of pemphigus have been 
demonstrated [188,189]. Neonatal pemphigus is caused by 
transfer of maternal IgG autoantibodies against Dsg3 or Dsg1 to 
the neonate through the placenta when the mother is affected by 
one of the pertinent diseases. Neonatal pemphigus is clinically 
characterized by transient, flaccid blisters and erosions on the 
skin, and rarely on the mucous membranes [188,189]. Neonatal 
pemphigus vulgaris has never been reported to persist beyond 
the neonatal period and progress to adult disease. Usually 
neonatal pemphigus lesions are self limiting, and resolve within 
two weeks. Neonatal pemphigus needs to be differentiated 
from the “pemphigus neonatorum” of the distant past medical 
literature, referring to babies with Staphylococcal skin disease 
[200].

Pemphigus in animals
Animals, especially dogs, cats and horses can develop PF, PV, 
and drug induced pemphigus [201-204].

Treatment
Prednisone is the most common therapy for autoinmune 

cutaneous blistering diseases, and the initial dose is based 
on clinical stage of the patient. Generally, 1-2 mg/kg/day are 
utilizad, supplemented with broad range antiparasitic medicines, 
calcium supplements, topical corticosteroid cream and sun 
protection. Sometimes, antibiotic prophylaxis to prevent wound 
infection is recommended. Several immunosuppressive agents 
including cyclophosphamide, azathioprine, methotrexate, 
cyclosporine and gold have been utilized in therapy; for severe 
cases, plasmapheresis, photopheresis and high-dose intravenous 
gammmaglobulins have also been used [204-220].  Cloroquine 
is also used as a coadjuvant. One initial large study on the 
treatment of 84 patients with PV was conducted between 1961 
and 1982 by Dr Walter Lever [204]. Over time, the study showed 
that 47 of the 84 patients were free of lesions, and not receiving 
treatment. Twenty-two of the patients had been without lesions 
and treatment for more than five years. There had been no 
disease- or treatment-related fatalities since 1976. Since the 
Lever study, other therapeutic modalities had been added; these 
include combined treatment with small, alternating day doses of 
prednisone, plus a daily dose of a different immunosuppressant 
agent (usually azathioprine). In mild, relatively stable cases, 
the combined form of treatment may be given initially. Thus, in 
addition to prednisone monotherapy, prednisone combined with 
other immunosupressors (“adjuvants”), ie, azathioprine (2 mg/
kg/d), cyclosporine (2.5-3 mg/kg/d), cyclophosphamide (1.1-
1.5 mg/kg/d), mycophenolate mofetil (2 g/d), mycophenolate 
sodium have show good results in pemphigus treatment [204-
220].  Many combinations of prednisone and adjuvants have 
been utilized.  In many cases, superinfections represent the most 
dangerous complications of the therapy. Thus, if the patient 
needs to be hospitalized, testing for tuberculosis and parasitic 
diseases should be conducted before any treatment. If strong 
immunosuppression will be given, the patient needs to be 
hospitalized for this reason alone. In these cases, admission tests 
such as EKG, chest radiography, kidney and liver electrolytes 
and a CBC need to be performed. If the admitting physician is 
suspicious of any superinfection on the skin, cultures need to 
be taken before initiation of therapy. Biopsies should be taken 

for H&E studies and for DIF studies in Michel’s medium. In 
addition, serum for IIF, immunoblotting and ELISA testing 
should be obtained. The patient needs to be bathing if possible, 
cleaning the flexural areas; the mouth needs to be cleaned and 
colleagues such as ENT, oral surgery, urology and others may 
be consulted to treat the patients. If the patients have severe oral 
lesions, a nutritionist should be consulted for appropriate protein 
control in the diet. Additional therapies such as high-dose 
intravenous immunoglobulin, rituximab and immunoadsorption 
are used for refractory patients. Some of these therapies may 
require 4 weeks to be effective.
Appropriate nursing care is also important with 
immunosupression therapy. The application of topical steroids 
over a wide area is a safe and effective treatment for thesegroup 
of diseases, but again the physicians and nurses should monitor 
the amount of skin that is affected because these patients can 
become toxic easily. Finally, the therapy of pemphigus with 
oral corticosteroids has well documented side effects, including 
systemic infections, high blood sugar, loss of bone density, 
caries, osteoporosis, thromboses and gastrointestinal ulcers.
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Abstract
Autoimmune mucocutaneous blistering diseases (ABDs) represent a group of conditions that manifest with blisters on the skin and/or mucous 
membranes. Bullous pemphigoid (BP) is the most common autoimmune mucocutaneous blistering disease. In BP, the location of the blisters 
is subepidermal and the oral involvement is rare. Variants of BP have been described, including pemphigoid vegetans; however, this disease 
is not completely characterized. The majority of ABDs have blisters and/or vesicles, that are often pruritic, and manifest autoantibodies to 
diverse proteins. These proteins include 1) hemidesmosomal plaque proteins(ie, BP230, plectins), 2) transmembrane proteins such as BP180 
and α6β4-integrin, which are connected via laminin 332 to type VII collagen and 3) currently uncharacterized 105 kDa and 200 kDa molecules. 
Other ABDs include drug-induced linear IgA disease, bullous systemic lupus erythematosus (BSLE), dermatitis herpetiformis (DH), 
cicatricial pemphigoid (CP; also termed mucous membrane pemphigoid), lichen planus pemphigoides (LPP), pemphigoid gestationis (PG), 
herpes gestationis(HG), chronic bullous dermatosis of childhood (CBDC) and the localized forms of CP, such as Brunsting-Perry pemphigoid. 
The diagnosis of ABDs requires clinical data; skin biopsies (in 10% buffered formalin) for hematoxylin and eosin (H&E) examination and 
skin biopsies(in Michel’s transport medium) for direct immunofluorescence (DIF). In many ABDs, the histopathologic findings demonstrate 
a subepidermal vesicle or bulla with a luminal inflammatory infiltrate of neutrophils, eosinophils and/or lymphocytes. In many ABDs, an 
extensive perivascular and interstitial inflammatory infiltrate is also noted subjacent to the blister in the upper dermis. Normal skin adjacent 
to an ABD plaque is often excellent for DIF results. Many ABD biopsies reveal autoantibody deposition at the lesional basement membrane 
zone  (BMZ); IgG, IgM, IgA, other immunoglobulins, complement components and fibrinogen may be detected. Indirect immunofluorescence 
(IIF) yields antibody titer data; the titers usually correlate with disease activity and with ELISA. Linear epitopes are commonly studied by 
using an immunoblotting (IB) assay. Topical and systemic corticosteroids remain as mainstays of therapy in ABDs; however, multiple other 
immunosupressors and/or “steroid sparing agents” such as azathioprine have been demonstrated to be of therapeutic value. In the IgA mediated 
dermatoses, dapsone is often helpful; in addition, liver and blood testing (including G6PD levels) is indicated. The prognosis depends on each 
case; rapid diagnosis avoids complications and assists in maintaining a good quality of life for each patient. 

Key words: bullous pemphigoid; antigens; mucous membrane pemphigoid

Abbreviations and acronyms: Autoimmune mucocutaneous blistering diseases (ABDs),  bullous pemphigoid (BP), mucous membrane 
pemphigoid (MMP), chronic bullous dermatosis of childhood (CBDC), adult linear IgA bullous dermatosis (LAD), lichen planus pemphigoides 
(LPP), immunohistochemistry (IHC), direct and indirect immunofluorescence (DIF and IIF), hematoxylin and eosin (H&E), antibodies (Abs), 
basement membrane zone (BMZ), intercellular staining between epidermal keratinocytes (ICS), pemphigus vulgaris (PV), cicatricial pemphigo-
id (CP), dermatitis herpetiformis (DH), sodium dodecyl sulfate (SDS), SDS-PAGE (SDS polyacrylamide gel electrophoresis), bullous systemic 
lupus erythematosus (BSLE); bullous pemphigoid antigens II(180 kDa) and I(230 kDa)(BP180 and BP230), epidermolysis bullosa simplex 
(EBS), intravenous immunoglobulin (IVIG).
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Introduction
Subepidermal autoimmune blisters
Traditionally, the classification of subepidermal blistering 
diseases has been based on their patterns of inflammation [1-

3]. However, some overlap occurs between the traditional 
categories, especially with subepidermal vesiculobullous 
diseases in which neutrophils or eosinophils represent the 
predominant infiltrating cell [1-3].
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Special techniques, including electron microscopy, 
immunoelectron microscopy, immunoblotting, direct 
immunofluorescence (DIF), indirect immunofluorescence 
(IIF), IIF/salt split skin, and immunohistochemistry (IHC) has 
allowed many of the subepidermal blistering diseases to be 
characterized not only histologically on the basis of the anatomic 
split level within the BMZ, but also immunologically [4-11]. 
Further, additional information helps to exclude viral blistering 
diseases, bullous allergic drug reactions and genodermatoses; 
this information may be provided via viral serology, viral 
culture, a history of previous intake of medications (including 
nonprescription medications) and possible genetic evaluation.

Bullous pemphigoid (BP)
Bullous pemphigoid is the most common autoimmune skin 
blistering disease (ABD) in the adult population in developed 
countries, with an estimated incidence that varies from 0.2 to 3 
cases per 100,000 inhabitants per year to 1 in 40,000 [12-14]. In 
undeveloped countries, it seems to be the second more common 
ABD; however, few pertinent epidemiologic studies have been 
published, except in Singapore [15-17]. A sex predisposition has 
not been clearly demonstrated. The course of this disease can be 
acute, chronic, or relapsing. BP usually manifests in the sixth 
or seventh decade of life; however, cases have been observed 
at other ages, including in children [1-3]. The most common 
clinical presentation includes scattered urticarial papules and 
plaques on the trunk, arms, and legs early in the disease. The 
blisters are often large, tense  and located on an erythematous 
base. Sometimes the blisters are not clinically apparent, due 
to previous rupture. Acral sites may be involved. The most 
important symptom related by the patients is pruritus, which 
may be severe; in contradistinction, pemphigus patients often 
report a burning sensation [1-3,14]. In some patients, the pruritus 
seems not to be present. Overall, skin lesions are symmetrically 
distributed, the most common sites are consistently the flexor 
surfaces of the extremities, the groin, the axillae and the lower 
abdomen. The lesions generally heal without scarring, but in 
rare cases milia formation has been described. In some cases, 
BP is misdiagnosed as urticaria. Specifically, the disease may 
initially present as tense vesicles and bullae change on an 
urticarial base. The bullae can reach a size of several centimeters 
before rupturing [14]. Blisters in the oral cavity are rare, may 
compromise the oropharynx and are classically non-scarring. 
Pemphigus vegetans, described as a variant of BP, is discussed 
below. Occasionally, BP may be induced by medications such 
as furosemide, captopril, and penicillin; however, BP needs 
to be immunologically differentiated from blistering allergic 
drug eruptions [3]. The physiopathologic aspects of BP include 
cutaneous deposition of autoantibodies, complement, fibrinogen, 
albumin and other products of proteases; this deposition results 
in the disruption of adhesive interactions between epidermal 
basal layer keratinocytes and the cutaneous basement membrane 
zone (BMZ). 
Initial dermatopathology studies in BP were led by Walter F. 
Lever, M.D. On light microscopy, H&E staining classically 
reveals a subepidermal blister under an intact epidermis. When 
clinical blisters arise on erythematous skin, there is often a 
prominent cellular infiltrate in the papillary dermis consisting of 
numerous eosinophils, lymphocytes and neutrophils. Papillary 
dermal microabscesses of neutrophils and eosinophils are 
present in about 20% of BP cases [3]. The dermal infiltrate in 
clinically non-inflamed skin lesions is sparse, perivascular, and 
primarily composed of lymphocytes and histiocytes. Multiple 

autoantibodies are directed to components of the BMZ. 
Initial studies demonstrating the autoimmune nature of BP were 
led by Ernst Beutner, Ph.D. and Robert Jordon, M.D. [3,5]. 
These investigators demonstrated the increased diagnostic value 
of DIF biopsies taken from perilesional blister areas. Serologic 
studies including indirect immunofluorescence (IIF) can help to 
confirm the diagnosis, utilizing antigen sources such as normal 
human skin or monkey esophagus (Fig. 1). The DIF biopsies 
should be performed at the same time as the cutaneous H&E 
biopsies. In H&E biopsies, histopathologic findings may vary 
depending if the biopsy was taken from lesional, lesional border 
or nonlesional skin [1-4]. In BP, classic DIF of perilesional skin 
shows deposits of IgG and complement component C3 at the BMZ 
(Fig. 1). The IgG and C3 deposits are present in a continuous, 
fine linear pattern along the BMZ. In BP, linear deposits of 
IgG and C3 are observed in nearly 100% and approximately 
90% of the cases, respectively. IgG deposits belong mainly to 
the IgG4 subclass, and, to a lesser degree, to IgG1 [5]. Other 
immunoreactant classes are less frequently observed with a 
similar linear pattern of deposition and usually in association 
with IgG; these classes include IgM, IgA, IgD, IgE fibrinogen, 
Complement/C1q and Complement/C3 [19-21]. Using IIF-
NaCl split skin, autoantibodies are present predominantly 
on the blister roof in 90% of BP cases (Fig. 1). IIF is usually 
performed on normal human or monkey esophagus substrate 
skin; the skin substrate separates through the lamina lucida on 
incubation in 1.0 M NaCl. Via non-salt split IIF, the majority 
of pertinent ABD sera produce an indistinguishable pattern of 
linear immunofluorescence at dilutions of 1:10 or higher. On 
salt split skin IIF, these same antibodies bind to either the blister 
roof (epidermal pattern), blister floor (dermal pattern), or both 
the roof and floor (combined pattern). The binding patterns have 
been described in comparison with normal controls. Sera from 
patients with clinical and histologic features of epidermolysis 
bullosa acquisita (EBA) show a predominant dermal pattern. 
However, some sera from patients with BP and EBA show a 
combined pattern. Indirect immunoelectron microscopy of 
selected sera show antibodies producing the epidermal and 
combined patterns are anti-lamina lucida antibodies, and 
those producing the dermal pattern were anti-sublamina 
densa antibodies [22-24]. These results show that indirect 
immunofluorescence on salt split skin is a dependable method 
for differentiating bullous diseases with anti-lamina lucida 
versus anti-sublamina densa antibodies, and that differentiating 
between these antibodies is essential for accurate diagnosis 
in some patients. The results also suggest that BP anti-lamina 
lucida antibodies may have more than one antigenic specificity.
The autoantibodies detected in sera from patients with BP 
have been reported to primarily bind to two hemidesmosomal 
proteins initially detected by immunoblotting (IB) and cDNA 
cloning as a 180-kD antigen (BPAG II; BP180; Collagen Type 
XVII), and a 230-kD antigen (BPAGI; BP230. BP230 is a 
plakin protein family member that promotes the association of 
hemidesmosomes with keratin intermediate filaments. BP180 
is a type II transmembrane collagen that is associated with 
hemidesmosome anchoring filament complexes, and is believed 
to harbor all or a portion of the primary pathogenic epitope 
responsible for the initiation of BP. The extracellular domain 
of BP180 contains 15 interrupted collagenous domains. Rotary 
shadowing studies of purified BP180 reveal its intracytoplasmic 
region to be a globular head, and its ectodomain as a central rod 
joined to a flexible tail.
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Figure 1 a. DIF of a case of EBA, demonstrating positive antibodies to 
human FITC conjugated Complement/C3 along  the BMZ (green 
staining; white arrow) (400X). The nuclei epidermal keratinocytes 
were counterstained with Topro 3 (red staining). b. Same case as in a, 
with PAS positive staining along the BMZ (pink staining; black 
arrow) (200X). c. A case of BP, with positive IHC staining for IgE at 
the BMZ (brown staining; black arrow). d. A BP case, with NaCl salt 
split skin/IIF and positive staining on the blister roof for FITC 
conjugated anti-human IgG (yellow staining; white arrow). The 
nuclei of epidermal keratinocytes were counterstained with Dapi 
(blue staining).

Immunoelectron microscopy studies indicate that BP180 spans 
the lamina lucida, and inserts into the lamina densa. BP180 is 
targeted by autoantibodies from patients with BP, pemphigoid 
gestationis, cicatricial pemphigoid (CP) and linear IgA 
dermatosis (LAD) [7-10,25] (Tabl. I).
Enzyme-linked immunosorbent assays (ELISA) for BP180 
and BP230 (MCW2 and MCW1, respectively) were developed 
by a BP research group at the Medical College of Wisconsin. 
Following further modifications using a fragment named 
NC16A, these assays are now commercially available. A 
recent study has shown that the BP180 ELISA is specific for 
the immunodominant NC16A domain of the BPAGII protein; 
however, the ELISA is also exclusive of other parts of the 
NC16A domain [29]. The NC16A finding is consistent with the 
immunology concept that all conformational epitopes at least 
carry at least one or more linear epitopes.
Electron microscopy studies on non-inflamed skin lesions 
from BP patients reveal that dermal-epidermal cleavage occurs 
within the dermal-epidermal junction, i.e., through the lamina 
lucida [30-33].
In regard to BP antigen(s), epitope mapping studies of 
recombinant proteins have formerly shown that autoantibodies 
from most patients with BP bind a determinant within the 
sixteenth non-collagenous domain of BP180 (i.e., the portion 
of its ectodomain that is positioned adjacent to plasma 
membranes of basal keratinocytes). It also have been shown in 
some experiments using passive transfer of experimental IgG 
(developed against the murine homolog of this determinant 
to neonatal BALB/c mice) produces clinical, histologic, and 
immunopathologic alterations with similarities to those seen in 
patients with BP patients. However, no animal or cell culture 
study has been able shown to reproduce the chronicity of 
BP [34]. Authors have reported multiple animal models with 
genetic manipulations; however, many of these studies lack 
proper controls. Thus, it is difficult to correlate these models to 
BP in vivo because most animal models lesions only persist for 
few days, and not reflective the chronic nature of this disease. 

In contrast to pemphigus, BP is often a self-limited disease; 
thus, it may be sufficient to treat the patient symptomatically for 
a limited period. In general, relapse episodes are not common; 
systemic corticosteroids represent the most common therapy for 
generalized BP [33]. Specifically, BP therapy primarily consists 
of administration of topical and systemic corticosteroids. Topical 
corticosteroids present less adverse effects compared to systemic 
steroids [35]. The systemic dosage classically ranges between 
0.5 and 1 mg Prednisone/kg/d [36]. The dose of prednisone 
can be tapered slowly over a period of several months to a 
maintenance dose of a total of 5 to 10 mg/day. Corticosteroids are 
often combined with other immunosuppressants in recalcitrant 
cases; hidroelectrolytic disorders often result from these 
treatments, especially in the elderly [37]. Because BP affects 
many senior patients suffering from other medical problems, 
systemic corticosteriod complications may be severe in these 
cases. Localized BP can be treated with topical corticosteroids 
[35-37]. However, the personnel treating these patients need to 
be aware of secondary cutaneous complicatons (e.g, erysipelas, 
lymphangitis, sepsis, phlegmons, cutaneous fistulas, atrophy 
and purpura) in patients treated with topical corticosteroids 
[38]. Dapsone and sulfonamides, either alone in combination 
with topical or systemic corticosteroids may also be effective 
[39]. Specifically, dapsone at a dose of approximately 100 mg/
day is initiated at the same time as prednisone. The addition 
of dapsone often accelerates disease control, and thus allows 
a faster prednisone taper. Other researchers have describe the 
use of oral tetracycline, or a combination of tetracycline and 
niacinamide as successful treatments for BP. Cyclosporine, 
intravenous immunoglobulin (IVIG), azathioprine, rituximab, 
and plasmapheresis have all been proposed as additional 
treatments [40-44] (Tabl. I).
Frequent bacterial, fungal and viral cultures of cutaneous 
erosions, catheters, and serum cultures will allow detection of 
secondary infections arising as a result of immunosuppressive 
therapy. If positive results are found, appropriate therapy should 
be quickly initiated.
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In Table I, we present a summary of the more common 
immunosuppressive agents, their metabolites, their serum 
half lives and common complications. Previous reports have 
addressed morbidity and mortality in BP. In a private hospital 
in Wisconsin, thirty-eight new patients were identified and 
complete follow-up data were obtained on 37 of the patients. 
Patients were followed for a minimum of 1 year, or until the 
time of death. The mean duration of follow-up was 20 months. 
A Kaplan-Meier analysis of the population indicated a 1 year 
survival rate of 88.96%, with a 95% confidence interval of 
75.6% to 94.2%. The survival rate was considerably higher than 
that recently reported in several studies from Europe (29%-
41% one year mortality). The authors reported that although the 
age at onset and co-morbidities of our patients were similar to 
those in the European studies, the rate of hospitalization of our 
patients was much lower than that of patients from Europe (1.5 
days per patient, vs. 11-25 days per patient). The study suggests 
that differences in practice patterns may be an important factor 
in the reduced mortality rate in US BP patients compared to 
those in Europe [45].
Previously, BP has been associated with significant morbidity and 
mortality rates. In one study, the authors retrospectively studied 
94 patients with BP in a Chinese tertiary medical center between 
2005 and 2010, to evaluate treatment and prognostic factors for 
mortality. Cerebrovascular diseases (42.55%) and hypertension 
(39.36%) represented the most common pre-existing conditions. 
Cardiopathy, diabetes and psoriasis pre-existed in 24.47%, 
22.34% and 5.32% of patients, respectively [46]. Eighty of 94 
patients were treated by systemic corticosteroid, specifically 
prednisone 0.3 mg/kg to 1.5 mg/kg daily. Patients were 
followed up for a minimum of 1 year or until the time of death. 
The mean duration of follow-up was 32 months. Kaplan-Meier 
analysis demonstrated a 1 year survival probability of 76.6% 
(standard error 4.4%), with a 95% confidence interval (68.04% 
to 85.16%). Multivariate analysis revealed that increased age, 
bedridden condition, presence of cerebrovascular diseases at 
diagnosis, pre-existing cardiopathy and low serum albumin 
level were associated with an elevated 1 year mortality rate [47]. 
In a second study, authors in Latin America obtained similar 
results as those previously described for developing countries 
[48]. An association has been suggested between neurologic 
disorders and BP, since Type XVII collagen (BPAGII; BP180) 
is a component of hemidesmosomes, which connect epidermal 
basal layer keratinocytes to the underlying basement membrane. 
In addition, Type collagen XVII has been recently demonstrated 
in human brain neurons by in situ hybridization.
Skin biopsies for hematoxylin and eosin (H&E) staining and 
direct immunofluorescence (DIF) are needed to confirm a 
BP diagnosis. Histopathologic findings of early lesions show 
subepidermal vesicles, with luminal infiltrates of eosinophils and 
subjacent, upper dermal, perivascular infiltrates of eosinophils 
and neutrophils with dilation of infiltrate associated blood vessels 
[1-3]. The cutaneous H&E biopsy should be placed in 10% 
buffered formalin, and will produce excellent archival material; 
however, formalin can form precipitates at high temperatures, 
and freezing temperatures may produce tissue artifacts. Normal 
skin adjacent to a BP urticarial plaque is ideal for a DIF biopsy. 
Almost all biopsies reveal linear Complement/C3 deposition at 
the basement membrane zone (BMZ), and 80% of biopsies will 
also show linear immunoglobulin (IgG) deposition  at the BMZ 
[4-6] (Fig. 1). Biopsies for DIF should be placed in Michel’s 
transport media for processing to avoid false negative results; 
however, when Michel’s medium is not available the biopsy 

may be sent in saline solution. 
Several independent research studies have reported mixed 
results in regards to increased sensitivity and specificity of 
ELISA testing, in comparison to other diagnostic techniques for 
BP [49]. Occasionally, BP has been described to be induced by 
medications such as furosemide, captopril, and penicillin.
Author’s note: We recommend carefully differentiating BP from 
with medication-induced blistering diseases; the medication-
induced bullous dermatoses represent a more common 
presentation of bullae in elderly patients, especially in the USA. 
In our own immunodermatology practice, blisters caused by 
medications are much more common than BP

Mucous membrane pemphigoid (MMP), or cicatrical 
pemphigoid (CP)
CP represents a subepidermal blistering disease, that 
characteristically presents in the sixth or seventh decade of life. 
The female-to-male ratio is about 2: 1 [50]. The term cicatricial 
pemphigoid (CP) has been used for more than 70 years, and 
originated with pioneers in the study of cutaneous autoimmune 
bullous diseases [50-60]. However, at the First International 
Consensus on Mucous Membrane Pemphigoid in 2002 [57], the 
name for the disease was recommended to be changed to MMP. 
CP mainly involves oral mucosa, other mucous membranes, 
and rarely the skin. Gingival involvement is frequent. In 
a case of desquamative gingivitis, the clip sign suggests 
the diagnosis of CP. CP is an autoimmune vesiculobullous 
disease, distinguished clinically by its predilection for oral 
and ocular mucous membranes and a tendency for the lesions 
to scar. Considerable heterogeneity exists in terms of age at 
presentation and the clinical pattern of disease. In rare cases, 
CP may present in children and adolescents. The mouth is the 
most frequent site of presentation, and is eventually involved 
in 85% of cases. There are erosions, irregular ulcers, and 
vesiculobullous lesions. Ocular involvement is also common, 
and corneal and conjunctival scarring may lead to blindness. 
A CP diagnosis is established by clinical, histological and DIF 
examination. On DIF, linear deposition of IgG and/or IgA are 
present along the BMZ of biopsies [50-60]. In some reports, 
autoantibodies to plectin have also been identified. CP differs 
from BP in that individual lesions heal with scarring that can 
be deforming, altering vision and/or genitourinary functionality. 
As in pemphigus vulgaris, any mucosal site can be affected. 
Involvement of the nasal mucosa can subsequently lead to 
strictures in the oral and esophageal areas. If the patient is 
coughing or has a rough voice on initial presentation, possible 
blistering in the pharynx and larynx should be suspected. An 
extensive workup should be performed, including consultation 
with an ENT specialist and a voice therapist. Involvement of 
the conjunctivae (which manifests clinically as conjunctivitis 
and xerosis) may result in scarring causing symblepharon, 
entropion, and later trichiasis [58-60]. Progressive scarring may 
then lead to blindness. H&E studies show similar results to BP, 
with subepidermal blisters containing edema fluid, fibrin and 
inflammatory cells. A dermal perivascular lymphohistiocytic 
infiltrate with occasional plasma cells and neutrophils can be 
seen. In general, fewer eosinophils are appreciated than in BP. 
Conjunctival squamous metaplasia with foci of hyperkeratosis 
and parakeratosis, accompanied by goblet cell depletion and 
conjunctival vesicles or bulla is rare. By IIF, the patients usually 
have low titers of circulating antibodies; IIF on NaCl split skin 
shows antibodies on the blister floor. By electron microscopy, 
CP antibodies are located in the lamina lucida.
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An interesting recent study investigated the levels of matrix 
metalloproteinases (MMPs), myeloperoxidase (MPO) and 
tissue inhibitor of metalloproteinase-1 (TIMP-1) in ocular 
tears of patients with Stevens Johnson syndrome (SJS) and 
ocular cicatricial pemphigoid (OCP). The authors performed 
a prospective, non-interventional cohort study with four SJS 
patients (7 eyes), 19 OCP patients (37 eyes) and 20 healthy 
controls who underwent phacoemulsification (40 eyes). The 
authors evaluated tear washes collected from all patients; these 
washes were analyzed for levels of MMP-2, MMP-3, MMP-
7, MMP-8, MMP-9, MMP-12, MPO, and TIMP-1 using a 
multianalyte bead-based ELISA test. Total MMP activity was 
also determined, using a fluorometric assay. Correlation studies 
were performed comparing specific analytes within study groups. 
The authors reported that MMP-8, MMP-9, and MPO levels 
were significantly elevated in SJS and OCP tears (SJS>OCP) 
in comparison to controls. MMP activity was highest in SJS 
patients, whereas OCP patients and controls displayed lower 
activities(which were similar to each other). The TIMP-1 levels 
were decreased in SJS and OCP patients when compared to 
controls, with levels in OCP patients attaining significance. The 
MMP-8 to TIMP-1 and MMP-9 to TIMP-1 ratios were markedly 
elevated in SJS and OCP tears (SJS>OCP) when compared 
to controls. Across all study groups, MMP-9 levels correlated 
strongly with MMP-8 and MPO levels, and MMP-8 correlated 
with MPO, but did not reach significance in SJS patients. The 
authors also reported that there was no significant relationship 
between MMP-7 and MPO [61] (Tabl. I). In CP, involvement 
of the genital and anal mucosa is common. Persistent blistering 
and scarring of the vaginal mucosa can result in stenosis, which 
may be discovered and also interfere with screening pelvic 
examinations [50]. Anal involvement manifests as localized 
pain and bleeding, which can lead to stenosis if left untreated. 
Cutaneous tense blisters (similar to those seen in BP) occur in 
only 20% of CP patients. Healing occurs with pink, atrophic 
scarring. In CP, multiple manifestations of the disease exist 
depending on which protein in the BMZ is the primary 
antigen involved. Around 90% of patients with CP have been 
described to have oral erosions. If the oral mucosa is the single 
mucosal site involved in CP, the condition may be called oral 
pemphigoid. If the conjuctival mucosa is the only site of CP 
clinical presentation, the disorder is termed ocular pemphigoid  
[50-60].
Anti-epiligrin subtype: Another type of CP, termed antiepiligrin 
cicatricial pemphigoid, occurs when antibodies are formed 
against laminins 5, 332 and 6 in the basement membrane. This 
disease is uncommon, and primarily affects mucous membranes 
but also the skin. The disease is associated with mortality from 
treatment with systemic immunosuppressive drugs. In this 
subset, there is an association with solid organ malignancies. 
Biopsies for H&E staining and DIF should be performed 
to confirm the diagnosis. Antiendomysial antibodies can be 
documented, using monkey esophagus as the antigen source for 
the IIF. Histologically, the findings are almost identical to BP 
[54,55]. A subepidermal vesicle is seen, with an inflammatory 
infiltrate of neutrophils and eosinophils in the upper dermis 
[50-53]. Scarring may be seen in the upper dermis. DIF of 
perilesional mucosa reveals linear IgG and Complement/C3 
deposition at the BMZ in 90 to 95% of patients. Because there 
are low amounts of circulating antibodies, IIF testing is not 
generally helpful. The diagnostic findings of CP are summarized 
in Table I.

Patients with localized oral involvement often respond to topical 
clobetasol gel, or intralesional triamcinolone (5 to 10 mg/mL, 
injected sublesionally every 3 weeks as needed). Patients with 
multiple mucosal sites should be treated with systemic therapy 
such as dapsone or prednisone. If the lesions are unresponsive, an 
additional immunosupressor should be utilized in combination 
with prednisone. In some patients, mycophenolate mofetil is less 
myelosuppressive and hepatotoxic than corticosteroids. Due to a 
superior safety profile, mycophenolate mofetil or enteric-coated 
mycophenolate sodium may gradually replace azathioprine as 
the first-line adjuvant of choice in the treatment of moderate 
to severe autoimmune CP. Cyclophosphamide still has a 
place in the treatment of severe relapsing CP; continuous oral 
cyclophosphamide provides optimal immunosuppression, but 
it also produces the highest cumulative dose. Therefore, pulsed 
cyclophosphamide regimens have been developed and are 
useful in severe forms of CP. Because of the low incidence and 
prevalence of these diseases, few randomized controlled studies 
have compared the efficacy and safety of immunosuppressants 
such cyclophosphamide with newer treatment options such as 
rituximab and immunoapheresis. In addition, few studies have 
been conducted to define optimal dose ranges and optimal 
durations of immunosuppressive treatments at different stages of 
CP. We encourage the multidisciplinary collaboration necessary 
for the diagnosis and proper treatment of difficult cases of CP. 
Systemic adjuvant immunosuppressive therapy is necessary 
for patients with progressive disease. In spite of the advances 
in available immunosuppressive medications and biologics, 
scarring is a significant complication in many cases [59,62] 
(Tabl. I). Surgical intervention in general does not cure the 
disease, though in some occasions with severe sequels, it may 
be necessary for restoring function and humanizing quality of 
life. BP alone and bullous lupus rarely involve the oral mucosa. 
Author’s note: Early, strong immunosupressive treatment is 
advised in CP patients, due to potential scarring damage to 
the eyes, nasal mucosa and genito-urinary tract. Systemic 
steroids in combination with immunosuppressive agents such 
as methotrexate, mycophenalate mofetil, azathioprine or 
cyclophosphamide are recommended in severe cases.

Localized cicatricial pemphigoid
Localized CP, also known as Brunsting–Perry pemphigoid, 
is characterized by the occurrence of one or more scarring, 
plaque-like lesions, usually on the head and neck; the disease is 
characterized by a lack of involvement of mucous membranes, 
including on prolonged follow-up. The temple is the most 
frequent site of presentation, lesions have occurred in tissue 
transplanted to the site of a pre-existing lesion. The exact 
relationship of this condition to CP is speculative, although 
they are thought to be closely related diseases [63,64]. Rare 
cases may progress to a generalized disease that heals with 
scarring; however, although the second disorder that could be 
CP, there is no mucous membrane involvement.  In DIF and 
IIF studies, the most commonly described findings are linear 
deposits of IgG(but not IgM or IgA) at the epidermal-dermal 
junction. In few patients, linear Complement/C3 deposition at 
the BMZ is noted; a few patients also exhibit circulating anti-
BMZ antibodies [65,66]. In some cases, DIF has been reported 
as negative. In other cases the putative antigen(s) have been 
described to be IgG autoantibodies to laminin-332, BP230 
and desmoplakins I and II; and in further cases to a 290 kDa 
molecule [67,68].
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Electron microscopy studies have been shown a subepidermal 
separation below the basal lamina, and the basal lamina and 
anchoring fibrils preserved and attached to the intact epidermis 
along the blister roof [69]. Many authors in the 1980s and 
90s considered Brunsting-Perry disease to be a variant of CP. 
These findings support the concept that localized CP, CP, and 
disseminated CP are in fact closely related diseases, and may 
explain the occurrence of scar formation in localized CP [70]. 
Due to the low incidence of Brunsting-Perry disease, has been 
difficult to definitively categorize the disorder; in addition, early 
BP may present with an individual blister, and may be thus 
improperly categorized as Brunsting-Perry disease.

Pemphigoid vegetans
Pemphigoid vegetans is a rare disease exhibiting clinical 
similarity to pemphigus vegetans, but with histological and 
immunopathological features of BP. Only few cases have 
been reported; the relationship of pemphigoid vegetans to BP 
thus is not clear. Clinically, pemphigoid vegetans classically 
presents with multiple, well-circumscribed, erythematous, 
erosive and vegetating plaques in the axillae, inframammary 
areas and neck [71-73]. Microscopic examination reveals 
epidermal hyperplasia, dermal/epidermal junctional separation, 
and prominent dermal eosinophilia [74]. By DIF, perilesional 
skin demonstrates linear deposits of IgG at the BMZ, primarily 
of the IgG4 subclass. On salt split skin IIF, these antibodies 
are present on the blister roof of normal human skin [75,76]. 
By immunoblotting (IB) studies, the 230 kD BPAGI antigen 
is one of the disease antigens in pemphigoid vegetans [76]. 
Some authors have suggested that pemphigoid vegetans is 
best classified as a BP variant, after describing a 57 year old 
man with intertriginous vegetating plaques. The histologic 
examination and DIF of a biopsy specimen were identical to 
those of BP. IB studies and IIF of salt-split skin were negative 
[75,76]. Direct immunoelectron microscopy was consistent with 
BP [77]. Based on a limited experience, previous authors have 
reported that pemphigoid vegetans patients seem to improve 
with tetracycline and/or corticosteroids [78] (Tabl. I). 

Pemphigoid gestationis (PG)
Pemphigoid gestationis (also known as herpes gestationis 
(HG)) is a rare, pruritic, vesiculobullous dermatosis of the late 
pregnancy and puerperium (post-delivery) periods [79-82]. The 
most common age of presentation is between 20 and 40 years. It 
accounts for less than 5% of the dermatoses of pregnancy. The 
onset of the disease is usually in the second or third trimester 
of pregnancy with the development of papules and urticarial 
plaques, initially localized periumbilically and extending towards 
the thighs and/or extremities. The presence of circinate plaques 
is not unusual [79]. PG needs to be suspected in presentations 
of vesicles on extensor surfaces of the elbows, knees or 
buttocks. Clinically, PG is characterized by severe pruritus. 
Mucosal lesions are uncommon; untreated lesions may persist 
through the pregnancy, but classically break down following 
delivery over several days or weeks [80]. DIF of perilesional 
skin is helpful in the diagnosis, and the results are similar to 
those described for BP. The electron microscopy findings 
seem to be present throughout the entire lamina lucida and the 
basal cell plasma membrane appeared to be accentuated. The 
most remarkable ultrastructural changes in normal-appearing 
skin were the destruction of the basal cell membranes on the 
dermal side, localized cytoplasmic dissolution, and intracellular 
edema unaccompanied by inflammatory cells (Tabl. I). Early, 

nonvesicular lesions showed basal cell degeneration and dermal 
inflammatory cells. Necrosis and loss of basal cells occurred in 
the next stage which resulted in microvesicles in which collagen 
or a well-preserved basal lamina formed the vesicle base. In 
the later blister stage, the basal lamina was usually lost. It is 
suggested that damage of basal cell membranes on their dermal 
side leads to the destruction of basal cells with the subsequent 
protrusion of epidermal and junctional substances into the 
dermis. This may result in inflammatory cell infiltration and 
blister formation. A study in Finland during 2002 to 2011 tested 
a group of 12 PG pregnancies, evaluating clinical outcome and 
morphologic and functional placental data [82]. The authors 
showed that the placental to birth weight ratio was abnormal in 
half of the pregnancies. In the same study, the authors showed that 
the PG placentas displayed detachment of basement membranes 
and undeveloped hemidesmosomes [83]. The authors also 
reported that ultrasound evaluations of placental function prior 
to delivery were normal in all but one pregnancy. The authors 
reported that three (25%) neonates were delivered preterm after 
35 gestational weeks, and one pregnancy was complicated by 
pre-eclampsia and severe fetal growth restriction. The authors 
reported that the neonatal outcome was uneventful in every 
PG case [82]. Overall, in pregnancies complicated by PG, 
slight alterations in ultrastructural morphology of the placental 
basement membrane have been detected, but umbilical artery 
Doppler evaluation has indicated no functional placental 
changes [83]. Thus, placental studies should be further pursued 
in patients affected by PG. In regard to the autoantigens, it has 
been shown that PG and BP autoantibodies react with common 
epitope sites on the extracellular domain of the BP180/BPAGII 
antigen [83,84]. In some cases, autoantibodies against placental 
and dermal collagen Type XVII have been also reported (Tabl. 
I).  
Therapeutically, in mild cases of PG topical corticosteroids 
and antihistamines (to alleviate pruritus) may be sufficient. 
However, PG treatment should ideally be coordinated between 
a nurse, pediatric neonatologist, dermatologist and obstetrician 
[85-86]. Topical corticosteroids are indicated for pregnant 
women with skin conditions, but their safety in pregnancy is 
not fully understood. A recent study reassuringly demonstrated 
no association of maternal topical corticosteroid exposure with 
orofacial clefting, preterm delivery, fetal death, low Apgar 
scores or mode of delivery [86]. Given all available evidence, 
risk of low birth weight seems to correlate with the total quantity 
of topical corticosteroid exposure. Due to the possibility that 
the mother of a baby in gestation may need systemic steroids, 
risks of prematurity and fetal growth restriction should be 
monitored. In severe prenatal PG cases and during postpartum 
exacerbations, prednisone (20-40 mg/d) may be needed in 
addition to topical steroids [85-86]. The main differential 
diagnosis is pruritic urticarial papules and plaques of pregnancy 
(PUPPP), an illness that classically begins in abdominal striae 
in late first pregnancies, and may present negative findings via 
DIF and IIF. 

Dermatitis herpetiformis (DH)
Dermatitis herpetiformis is an uncommon, chronic, 
polymorphous pruritic skin disease with subepidermal blistering. 
DH was first described by Louis A. Duhring, M.D. in 1884 [87]. 
A male predilection exists; lesions generally present in the 
fourth decade, although DH has been described in patients from 
2 to 90 years of age [88]. DH is most common in Caucasians of 
northern European descent [89].
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Cutaneous manifestations include grouped papulovesicles 
on an erythematous base, sometimes with excoriations and 
crusts [89,89]. A symmetric distribution, with lesions on the 
extensor surfaces of the elbows and knees, back, scalp (often 
posterior hairline) and buttocks is frequent; however, lesions 
may sometimes be present on other parts of the body. DH is 
commonly associated with other autoimmune diseases such 
as vitiligo, primary biliary cirrhosis, Hashimoto’s thyroiditis, 
Sjögren’s syndrome, rheumatoid arthritis, sarcoidosis, lupus 
erythematosus, type I diabetes and pernicious anemia, 
among others [90,91]. DH is also commonly associated with 
celiac disease [92]. Gluten diet allergy typically presents as 
celiac disease, a common, chronic small intestinal disease. 
Although DH is highly associated with celiac disease, the 
gastroenterological symptoms in DH patients are generally mild 
or not present [92,93]. 
To confirm the diagnosis of DH, a skin biopsy should be 
obtained for H&E examination. DIF studies are also indicated, 
as are serum tests for anti-endomysial and transglutaminase 
antibodies. Anti-tissue transglutaminase or transglutaminase 
2 IgA enzyme-linked immunosorbent assay (ELISA) tests are 
reported to be of good specificity and sensitivity [94]. The H & 
E biopsy should be taken from an area near an active DH lesion; 
the biopsy classically demonstrates a neutrophilic infiltrate 
within the dermal papillae, and small, punctate subepidermal 
blisters with luminal neutrophils. Fibrin deposition and 
leukocytoclasis in the dermal papillary tips are common in DH 
[95]. DIF classically reveals granular immunoglobulin A (IgA) 
deposits at the tops of the dermal papillary tips, likened to “snow 
on the mountain tops”. The DH pattern is distinctly different 
from the DIF pattern seen in linear IgA bullous dermatosis [96]. 
More complex patterns of immoreactivity have been described 
via DIF, IIF and immunohistochemistry in DH patients [97] 
(Tabl. I). 
The autoantigen or autoantigens of DH remain obscure, 
although some authors have suggested that these antigens are 
transglutaminases [98-100], or part of the BP180/BPAGII 
antigen.  In regards to treatment, a gluten free diet may be helpful; 
however only less than 30% of the patients with DH present 
with celiac disease. Dapsone is the gold standard treatment for 
patients with DH; glucose-6-phosphate dehydrogenase levels 
should be reviewed before initiating dapsone treatment. Before 
starting dapsone, it is also recommended to perform a baseline 
complete blood count (CBC) with differential; renal and liver 
function tests and urinalysis should be performed. Subsequent 
monitoring of the CBC should be performed weekly for 1 month, 
then every other week for 1 month and then every 3 to 4 months. 
The blood studies are needed to rule out hemolytic anemia and 
hypersensitivity reactions to dapsone. Other adverse side effects 
of dapsone include leukopenia, agranulocytosis, cutaneous drug 
reactions, liver abnormalities, peripheral neuropathy, nephrotic 
syndrome and pulmonary abnormalities. Documented effective 
dapsone dosages are from 25 to 400 mg per day, with an average 
dose of 100 mg per day. Dapsone inhibits neutrophil chemotaxis.  
Because hemolytic anemia and methemoglobinemia represent 
well documented side effects, patients need to be educated to 
recognize these complications. In case of these reactions, it is 
important to stop the dapsone. The therapy should be stopped 
if white blood cell count falls below 4000 cells/dl. Signs of 
peripheral motor neuropathy should be assessed on physical 
exam. Liver and renal function tests should be evaluated every 
3 months, or if symptoms of dysfunction are noted [102-103]. 
Alternative treatments for DH in patients intolerant to dapsone 

are sulfasalazine and sulfapyridine, although these agents 
are not always available. Appropriate doses of 2 to 4 g/day 
of sulfasalazine, or 1 to 2 g/day of sulfapyridine have been 
documented [102]. 
If DH is not controlled sufficiently by these agents, antihistamines 
and oral steroids may be added (Tabl. I). 

Linear IgA bullous dermatosis (LAD)
LAD disease has presented classification challenges. According 
to some, LAD has two variants. The first variant presents in 
children as chronic bullous dermatosis of childhood (CBDC); 
the second variant presents in adults, is either associated with 
medication allergies or of idiopathic etiology and termed adult 
linear IgA bullous dermatosis (LAD). Some researchers have 
postulated these two variants since similar DIF linear deposits 
of IgA at the BMZ are found in each variant. However, clinically 
and epidemiologically they seem to be two discrete nosologic 
entities. The variants demonstrate a bimodal age predilection, 
with CBDC occurring in children between 6 months and 10 
years of age, and rarely persisting after puberty. LAD mainly 
affects adults over the age of 60 years. Implicated LAD 
drugs include antibiotics, antihypertensives, and nonsteroidal 
anti-inflammatory agents (Tabl. I). Vancomycin is the most 
commonly implicated drug [104-108]. In addition, LAD 
associations with lymphoproliferative disorders, infections, 
ulcerative colitis and systemic lupus erythematosus have been 
described [109-111]. The majority of the reported cases have 
been induced with medication intake. In addition to the skin, 
mucosal surfaces with stratified squamous epithelium may 
also be affected. The incidence of LAD has varied in different 
studies from 0.22 to 2.3 cases per million per year. Usually 
LAD patients have bullous and erosive lesions on the trunk 
and extremities, appearing after taking the medications. The 
lesions appear as clear or hemorrhagic vesicles or bullae, with 
an erythematous or urticarial base. The blisters are classically 
tense, vary in size, and may form annular or circular patterns. 
In children, CBDC lesions are often localized to the lower 
abdomen, perineal area, and inner thighs. The face, hands, 
and feet are not commonly affected. In adults, LAD mainly 
affects the extensor surfaces, trunk, buttocks, and face. Mucous 
membranes may be involved; in these cases, the mouth and eyes 
are most commonly affected. CBDC has been known in the past 
as juvenile dermatitis herpetiformis, juvenile pemphigoid, and 
linear IgA disease of childhood. CBDC is characterized by an 
abrupt onset in the first decade of life and large bullae. CBDC 
is frequently misdiagnosed as bullous impetigo [104-108]. 
CBDC lesions may present in characteristic “crown of jewels” 
or “string of pearls” distributions. 
Histologic H&E sections of LAD classically reveals a 
subepithelial blister, with a predominance of luminal neutrophils. 
Neutrophils are also present in the upper dermis; these may form 
papillary dermal microabscesses and leukocytoclasis. The DIF 
findings feature linear deposits of IgA at the BMZ, and may also 
include IgG and Complement/C3 in a linear pattern at the BMZ. 
Note that the LAD DIF IgA deposition differs from DH, in that 
the IgA deposits in DH are primarily granular and located at the 
dermal papillary tips [104-108] (Tabl. I). 
Interestingly, some researchers have postulated that LAD and 
DH represent variable expressions of the same disease; both 
variants would theoretically share an identical target antigen (a 
97 kDa or 285 kDa antigen in the upper lamina lucida) [105]. 
However, such an antigen association has not been definitively 
proven.
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The LAD antigen was originally identified as a 97 kDa peptide; 
however, some studies have also shown LAD reactivity to 
BP180. Anti-laminin 5 mAbs also localize to the blister floor 
in LAD. Some authors have also tried to describe a nosologic 
association of LAD and BP. Specifically, the hypothesis cites 
DIF results in each disease showing deposits of IgG and IgA 
to multiple similar molecules; in addition, immunoblotting 
results show IgG and IgA antibodies to subunits of laminin-332, 
Type VII collagen, laminin-γ1, BP230/BPAGI and BP180/
BPAGII recombinant proteins. However, these reports require 
careful analysis, and further confirmation [112,113]. CBDC 
is often a self-limited disease; most patients enter remission 
within 2 years. However, full treatment of CBDC and LAD 
require identification of any offending drug(s) or agent(s), and 
immediate withdrawal. Especially in LAD, such actions alone 
may result in resolution of skin lesions within days to weeks. 
Finally, both LAD and DH are usually responsive to dapsone; 
alternatively, sulfapyridine or sulfamethoxypyridazine are also 
effective (Tabl. I). In LAD, severe cases may also require oral 
steroids [114-115].

Subepidermal autoimmune bullous diseases with antibodies 
to 105- or 200-kDa BMZ proteins
In recent years, two new pemphigoid-like diseases have 
been postulated. Specifically, the first disorder would exhibit 
autoantibodies to a 105-kDa lamina lucida protein, and be 
known as deep lamina lucida pemphigoid; the second disorder 
would exhibit autoantibodies to a BMZ protein of 200 kDa [116-
117]. According to the authors, patients with these conditions 
responded well to systemic corticosteroids. We further describe 
these entities in the next two paragraphs. 

Deep lamina lucida (anti-p105) pemphigoid
Anti-p200 pemphigoid: Anti-p200 pemphigoid represents a 
unique subepidermal blistering disease. The disease presents 
with clinical similarity to BP, but without scarring. In DIF, the 
disease resembles DH or LAD, with additional linear deposits 
of IgG and complement/C3 along the BMZ [117]. Disseminated 
small blisters and erosions are often present. Palmoplantar 
involvement has been also described. Large, tense bullae may 
also be the dominant lesion [118]. Anti-p200 pemphigoid is 
associated with psoriasis in some patients. The antibodies are 
usually of the IgG4 subclass, and directed against a 200 kDa 
protein in the lower lamina lucida which is distinct from either 
laminin 5 or Type VII collagen. A recent study found that the 
autoantigen in this condition is a non-collagenous glycoprotein, 
and is synthesized by keratinocytes and fibroblasts; the 
autoantigen is distinct from nidogen-2 (Tabl. I). Another report 
described a subepidermal bullous disease with clinical features 
of BP and erythema multiforme, and non-scarring mucous 
membrane involvement. The immune response was directed 
against a 200 kDa protein at the BMZ, and the disease was 
responsive to both tetracycline and niacinamide [117-119]. 
Because few cases have been described of these anti-p105 and 
anti-p200 pemphigoid diseases, caution is recommended when 
interpreting these results (Tabl. I).

Epidermolysis bullosa acquisita (EBA)
EBA is a chronic, autoimmune, subepidermal bullous disease 
with clinical features similar to the genetic form of dystrophic 
epidermolysis bullosa [120-123]. EBA has been differentiated 
from other bullous diseases on the basis of distinctive clinical 
and histologic and immunodermatologic features, establishing 

diagnostic criteria for the disease. Specifically, these include 1) 
clinical lesions resembling dystrophic epidermolysis bullosa, 
2) adult onset of the disease, 3) a negative family history of 
dystrophic epidermolysis bullosa, and 4) exclusion of other 
bullous diseases [124]. EBA is characterized by subepidermal 
blisters and autoantibodies to Type VII collagen, the major 
component of BMZ anchoring fibrils. Indeed, additional evidence 
from mouse models supports a pathogenic role of autoantibodies 
against Type VII collagen in EBA. Type VII collagen is unique 
to stratified squamous epithelium; it consists of 3 identical α 
chains, each with a molecular weight of 290 kDa. The amino 
terminus of Type VII collagen contains a large, globular non-
collagenous domain termed NC1; a small noncollagenous 
domain termed NC2 lies at the carboxyl terminus. Anchoring 
fibrils are formed as a consequence of an antiparallel alignment 
of individual Type VII collagen molecules, that subsequently 
unite via disulfide bonds within the NC2 tails. Once a tail-to-
tail dimer is formed, the NC2 domain is proteolytically cleaved, 
leaving a long, thread-like macromolecule characterized by 
a central rod with large, globular NC1 head domains at each 
end. Type VII collagen dimers then aggregate laterally to form 
anchoring fibrils. Once considered a diagnosis of exclusion 
from a group of heterogeneous blistering disorders, EBA is 
now recognized as a polymorphic, yet distinct, subepidermal 
blistering disease [125,126]. Ocular involvement in EBA should 
not be confused with drug induced pemphigoid (pseudo–ocular 
cicatricial pemphigoid), which is self-limiting, and usually 
develops after long term use of glaucoma medication. Of several 
proposed subclassifications, one includes 3 different skin 
manifestations of the disease: 1) a non-inflammatory form of 
EBA, affecting trauma-prone areas of the skin, 2) a generalized 
inflammatory blistering eruption, and 3) a CP-like disease, 
mainly affecting mucous membranes. A second subclassification 
divides EBA into two main clinical types: 1) mechanobullous 
and 2) inflammatory EBA. Mechanobullous EBA, referred 
to as classic EBA, presents with skin fragility, blisters and 
dystrophic changes on trauma-prone areas. Inflammatory 
EBA resembles other autoimmune subepidermal bullous 
diseases. Further subclassifications of EBA include patients 
with the dermolytic, or noninflammatory variant of EBA; these 
patients have trauma induced blisters and erosions on none 
inflamed skin, atrophic scars, milia, nail dystrophy, and/or oral 
erosions. Other inflammatory EBA patients have widespread 
inflammatory blisters that mimic those seen in patients with 
BP. Some patients may transition from the inflammatory to 
the dermolytic form of the disease [127-129]. All forms of 
EBA are difficult to treat, and treatment is often unsatisfactory. 
EBA is typically chronic; many patients also have underlying 
inflammatory bowel disease Systemic corticosteroids alone, or 
in combination with azathioprine or cyclophosphamide may 
not be effective in controlling the disease. Some intractable 
cases of EBA have successfully been treated with intravenous 
immunoglobulin or rituximab. Some patients may respond to 
dapsone or cyclosporine; a small number of patients have also 
been successfully treated with colchicine or extracorporeal 
photopheresis [124] (Tabl. I). 
Direct immunofluorescence of perilesional skin revealed linear 
BMZ deposition of IgG and Complement/C3. ELISA testing 
detects anti-COL7 autoantibodies, confirming the diagnosis 
of EBA [130] (Fig. 1). An ELISA for EBA has correlated 
disease activity with positivity [131]. Extracutaneous EBA 
manifestations include ocular, oral mucosal, esophageal, anal, 
vaginal, tracheal and laryngeal lesions.
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Ocular involvement in EBA predominantly presents with 
scaring, and resembles lesions observed in patients with MMP. 
Rarely, laryngeal involvement may cause hoarseness, impaired 
phonation, loss of voice, and may lead to irreversible respiratory 
distress with esophageal strictures. Patients may not be able to 
swallow food and thus require endoscopic esophageal dilations, 
which may have to be repeated if disease activity cannot be 
controlled [132-134].
In multiple cases, EBA has also been associated other diseases 
such subacute cutaneous systemic lupus erythematosus, 
diabetes mellitus, cryoglobulinemia, ulcerative colitis, Crohn’s 
disease and psoriasis. Interestingly, regarding the association 
of EBA with psoriasis, in the 4 patients described so far, EBA 
presented subsequent to psoriasis [132-134]. However, most of 
these findings are anecdotal reports, establishing no definitive 
pathogenic interaction of psoriasis and EBA. 
The main differential diagnosis of EBA is the dystrophic 
epidermolysis bullosa (DEB) and other genetic forms of DEB. 
DEB is due to a genetic defect in the gene encoding Type 
VII collagen; as previously noted, this molecule represents 
a primary component of anchoring fibrils, structures that 
attach the epidermis and its underlying BMZ to the papillary 
dermis. Thus, DEB patients have decreased normal functioning 
anchoring fibrils, due to structural defects [135-136]. EBA 
patients have a similar functional problem; however, their 
decrease in functionality is due to an abnormality in their 
immune system, in which they produce anti-Type VII collagen 
antibodies that attack the anchoring fibrils. 

Bullous systemic lupus erythematosus (BSLE)
BSLE represents a rare blistering disease, presenting in patients 
who 1) meet American College of Rheumatology (ACR) criteria 
for systemic lupus erythematosus (SLE) and 2) displaying 
clinical lesional blisters. In addition, BSLE may present in 
patients with a vesiculobullous eruption, who do not fulfill 
complete ACR SLE clinical diagnostic criteria for SLE [137-
138]. BSLE displays a clinical spectrum including herpetiform 
vesicles, large hemorrhagic bullae, and a disseminated 
urticarial, erythematous eruption associated with tense blisters, 
erosions, and crusting. Sometimes the lesions are limited to sun-
exposed areas of the body, and can be triggered by sun exposure 
[139]. BSLE may also present with renal and or other clinical 
abnormalities [138]. BSLE skin biopsies typically demonstrate 
subepidermal blistering with a prominent neutrophilic luminal 
infiltrate. By DIF, BSLE usually presents with linear BMZ 
deposits of IgG; however, other immunoreactants such as IgA, 
IgM, and Complement/C3 may be also seen at the BMZ and 
accentuated on the blister floor [140]. The best antigen most 
clearly associated with this disease is Type VII Collagen; by 
electron microscopy, the antibodies are located under the 
BMZ lamina densa. In the limited cases found in the literature, 
patients responded better to dapsone than corticosteroids [141]. 
The differential diagnosis includes lichen planus pemphigoides 
(LPP), and bullous allergic drug eruptions (Tabl. I).

Lichen planus pemphigoides (LPP)
LPP, a rare skin disorder, has been generally considered 
to represent a mixture of the clinical, histopathologic and 

immunologic patterns of lichen planus (LP) and BP [142-144]. 
LPP is characterized by the development of tense blisters, often 
located on the extremities, in a patient with lichen planus. LPP 
is predominantly idiopathic; however, in rare cases it has been 
associated with drug administration. One pertinent example was 
development of the disease after the use of captopril [145].

Histologic changes include a mild, perivascular infiltrate of 
lymphocytes; sometimes, there are a few eosinophils and 
neutrophils beneath the blister and a lichenoid, lymphohistiocytic 
infiltrate at the BMZ. Occasionally, Civatte bodies are present in 
the basalilar epidermis at the margins of the blister. LPP needs 
to be distinguished from vesiculobullous dermatomyositis, in 
which a subepidermal blister occurs with a weak infiltrate of 
lymphocytes in the upper dermis. Interface changes are usually 
very mild in this condition, in contrast to LPP [142-144]. If the 
bullae develop in papules of lichen planus in contradistinction 
to uninvolved skin, there is usually a much heavier dermal and 
lichenoid infiltrate (Tabl. I).  
One study represented a clinicopathological study of nine 
cases of LPP, including immunofluorescence, ultrastructural 
and immuno-electronmicroscopic observations. In LPP, DIF 
classically demonstrates IgG and Complement/C3 along the 
BMZ and on the Civatte bodies [145]. In this study, DIF did 
indeed reveal immunologic characteristics of LP in skin and 
mucosal lesions, with deposits of IgG and Complement/C3, 
usually on blister roofs; an ELISA to BP180/BPAGII was 
also positive. The main differential diagnosis of LPP is LP. 
LPP serum has further been documented to react with a novel 
epitope within the C-terminal NC16A domain of BP180/
BPAGII [146]. In cases of LPP resistant to steroid treatment, 
other immunosupressors may be added.

Conclusions and personal notes
In ABDs, the blisters are produced via a variety of pathologic 

mechanisms; the most common mechanism involves the presence 
of autoantibodies that activate complement, proteases and other 
secondary cell signaling processes. The clinical presentation of 
each disease seems to depend on the level within the skin that 
the blister cleavage occurs. The proper diagnosis of autoimmune 
blistering diseases requires skin biopsy for H&E review, as well 
as specialized testing techniques including direct and indirect 
immunofluorescence, salt split skin, immunoblotting, ELISA, 
immunoprecipitation and electron microscopy. In patients with 
significant skin involvement, morbidity and mortality is often 
associated with inadequate therapy, lack of electrolytic balance 
control and secondary infections with bacteria, parasites and 
viruses. Treatment should include family support and education 
regarding chronic disease care. 
In addition, we recommend caution when interpreting pertinent 
medical literature. Specifically, recently suggested subvariants 
of an ABD may not be validated over time. Further, only a few 
laboratories provide full expertise for the workup of ABDs. 
ABDs should at least be investigated at the clinical, histologic 
and immunopathologic levels. In addition, advanced studies 
may be needed in molecular biology and electron microscopy, 
and should be performed when clinically indicated.



Bullous Pemphigoid
· Usually elderly patients (over 70 years).
· Most commonly affected areas are the trunk and extremities; head and mucous membranes are seldom affected.
· Blisters present on erythematous skin; sometimes chronic urticaria-like lesions are present without blistering. 
· Pruritus is common, and lesions heal without scars.
H&E: Subepidermal bullae are present. Vacuolar degeneration of the epidermal basaloid layer may be noted. Eosinophils  are present within 
the blister lumens, and also present within a superficial dermal infiltrate. The base of the blister re-epithelializes quickly and the blister may 
then appear intraepidermal.
DIF: Normal skin adjacent to a lesion is ideal for DIF. Classic findings include linear IgG and Complement/C3 at the BMZ. However, recent 
studies have also shown positive staining of dermal blood vessels, neurovascular packages and eccrine sweat glands.
Salt split skin/IIF: Positive staining is usually present along the blister roof; however, in some cases positive staining may be noted on both 
the blister roof and floor.
Antigens via immunoblotting: BP230/BPAGI, BP180/BPAGII, desmoplakins.
ELISA: Commercially available against BP180 NC16A, and BP230
Electron microscopy: Ultrastructural alterations of superficial epidermal keratinocytes have been described using scanning electron 
microscopy.
Treatment: In localized lesions such as the Brusting-Perry variant, topical corticosteroids are the treatment of choice, supplemented by 
antihistamines. If the lesions progress, addition of systemic corticosteroids usually provides fast and effective control. Initial doses of oral 
prednisone are recommended at 0.5 to 1.0 mg/kg per day. The dose of prednisone can be tapered gradually over a period of months to a 
maintenance dose between 5 and 10 mg/day. If lesions are intractable to prednisone at 10 mg/day, an immunosuppressive agent such as 
azathioprine or mycophenolate is warranted. If lesions are refractory to conventional therapy, try intravenous immunoglobulin or rituximab 
are recommended. For moist cutaneous erosions, topical soaks with aluminum acetate (Domeboro®) for 10 minutes three times a day are 
often helpful.
Differential diagnosis: Bullous amyloidosis, dermatitis herpetiformis, EBA, disease lineal by  IgA, chronic bullous disease of childhood, 
erythema multiforme and pemphigus, cicatricial pemphigoid, toxic epidermal necrolysis, allergic contact dermatitis.

Mucous Membrane Pemphigoid
· Commonly affects mucous membranes of the mouth, pharynx, larynx, esophagus, conjuctiva, genital areas and anus; skin involvement is 
less frequent.
· Disease has a tendency to scar and form strictures; conjunctival involvement may lead to blindness.
· Initial lesions may be blisters on the skin, and erosions on the mucous membranes. Erosions are more common than vesicles on mucous 
membranes.
H&E: Subepidermal bullae and vesicles with a chronic dermal inflammatory infiltrate. Dermal proliferation of capillaries and associated 
granulation tissue, with subsequent fibrosis and scarring. The dermal infiltrate contains neutrophils; later eosinophils appear. Sometimes 
vacuolar changes can be seen along the BMZ.
DIF: Linear IgG and Complement/C3 deposition at the BMZ. IIF on NaCl salt split skin shows antibodies on the blister floor.
Antigens via immunoblotting: BP-180 kDa carboxyl domain, laminin-5, laminin 332, α6β4-integrin.
ELISAs: BP180 NC16A, BP230.
Electron microscopy: The antibodies are localized in the lamina lucida.
Treatment: Topical steroids and intralesional steroids injected soon after diagnosis may prevent scarring. Patients with localized oral, 
ocular or genital involvement often respond to topical Clobetasol® gel or intralesional triamcinolone(at a dose of 5 to 10 mg/ml, injected 
sublesionally every 3 weeks as required). If these treatments are not successful, systemic steroid therapy may be of value. If then refractory 
to prednisone at 10 mg/day, an immunosuppressive agent such  as azathioprine or mycophenolate is recommended. If lesions are refractory 
to conventional therapy, IVIg or rituximab may be helpful. To aid in healing moist cutaneous erosions, topical soaks with aluminum acetate 
(Domeboro®) for 10 minutes three times a day are often helpful.
Differential diagnosis: Candidiasis, lichen planus, Behcet’s disease.

Pemphigoid Gestationis
· A rare disease, usually occurring in the third trimester of pregnancy or postpartum period.
· Commonly, lesions are located in the periumbilical region, on extremities and on the trunk.
· The lesions are primarily vesicles, with some elevated erythematous plaques that resemble urticarial lesions.
· Pruritus is common.
H&E: Pemphigoid gestationis resembles BP, with additional necrotic keratinocytes and prominent edema of the dermal papillae. 
DIF: Linear BMZ deposition of IgG and Complement/C3 may be found, as well as the HG factor (indirect IIF/Complement).  
Antigens via immunoblotting: BP 180 kDa (posible).
ELISAs: BP180 NC16A, BP230.

Table I. Summary of subepidermal autoimmune blistering diseases.
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Electron microscopy: Immuno-electron microscopy using a multistep peroxidase antiperoxidase method revealed the in vivo deposition of 
IgG at the basal plasma cell membrane that extended into the lamina lucida. It also showed the marked degenerative and necrotic changes of 
the basal cells in the involved areas of skin. It appears that at the histological as well as at the ultrastructural level, the blister of HG results 
from degenerative changes in the basal cells and is initially located in the epidermis.
Treatment:  Topical steroid creams can be used in mild cases if only a limited area of skin is affected. Even if the rash is quite extensive using 
a strong steroid cream may be worthwhile before steroid tablets are given. Oral antihistamines (only those suitable for use during pregnancy) 
can be used to relieve itching. Treatment for more severe disease (with blistering) is usually with high doses of steroid tablets to get the disease 
under control rapidly. This needs careful monitoring and should involve the obstetricians and paediatricians as well as the dermatologists, to 
look after the health of both mother and baby.

Dermatitis Herpetiformis
· Usually affects extensor surfaces, with predilection for elbows, knees, sacral region, buttocks, chest, scalp and around the hair line. In rare 
cases, generalized lesions are seen.
· The primary lesions consist of small papules, vesicles and excoriations; the excoriations are often secondary to scratching of lesions. 
· Significant lesional pruritus is present.
H&E: Neutrophils below the epidermal basement membrane, and papillary dermal edema;  subepidermal small, punctate clefts or vesicles 
containing primarily neutrophils.
DIF: Usually granular deposits of IgA, present at tips of the dermal papillae along the BMZ. Recently, deposits of other immunoglobulins and 
complement have been documented in the dermal papillary tips as well as around dermal papillary blood vessels.
Antigens: Possible transglutaminases.
ELISA: BP 180.
Electron microscopy: Abnormal collagen fibers in the dermis; specifically, many misshapen fibrils are noted with frayed ends and associated 
amorphous material.  The BMZ basal lamina shows considerable alterations. In some regions, it may be completely obliterated. When present, 
it has demonstrated breaks, thickening, and increases in electron density.
Treatment: In patients that have associated celiac disease and/or gluten intolerance, a gluten free diet is suggested. However, due to the 
difficulty of maintaining the diet, well documented gastrointestinal pathologic alterations are encouraged before prescribing this diet. Dapsone 
is the  treatment of choice; if an alternate therapy is needed, sulfapyridin is recommended.
Differential diagnosis: Eczema, atopic dermatitis, papular urticaria, neurotoxic excoriations, bullous pemphigoid and pemphigoid 
gestationis.

LAD/CBDC
Lesions appear as clear or hemorrhagic vesicles or bullae, with an erythematous or urticarial base. The blisters are usually tense, vary in size, 
and may form annular or circular patterns. In children, lesions are often localized to the lower abdomen, perineal area, and inner thighs.
H&E: Classically, a subepidermal bulla with neutrophils. In addition, neutrophils are present in the upper dermis; these neutrophils may form 
papillary microabscesses, associated with fibrin and leukocytoclasis.
DIF: Mainly linear deposits of IgA at the BMZ.
Antigens via immunoblotting: A possible 97 kDa (BP 180-like) antigen. Also, possible soluble ectodomain of BP180 (LAD-1).
ELISA: Tissue transglutaminase ELISA has been partially successful.
Treatment: Removal of any eliciting medication; additional dapsone of sulfapyridin. Some patients require low-dose prednisolone therapy 
to suppress blister formation.
Differential diagnosis: Dermatitis herpetirformis, bullous pemphigoid, epidermolysis bullosa acquisita, cicatricial pemphigoid, bullous lupus 
erythematosus, lichen planus, toxic epidermal necrolysis.

Epidermolysis Bullosa Acquisita
Blisters often form following pressure, rubbing or trauma.
H&E: A subepidermal blister, with a clean separation between the epidermis and dermis.
DIF: Mainly linear deposits of IgG and Complement/C3 at the BMZ. On salt split skin/IIF, immunreactants are located on blister floor.
Antigens via immunoblotting: 290 kDa (Type VII collagen).
Differential diagnosis: Dermatitis herpetirformis, bullous pemphigoid, cicatricial pemphigoid, bullous lupus erythematosus, lichen planus, 
toxic epidermal necrolysis.
ELISA: Anti-COL7 autoantibodies NC1.
Electron microscopy: Localization of immune deposits by inmunoelectron microscopy is the “gold standard” for diagnosis. Immune 
deposits are found within the sub-lamina densa zone of the cutaneous BMZ.
Treatment: Proper nutrition, avoiding trauma and Domeboro for macerated lesions. Antibiotic baths, steroids, and other immunosupressors 
as needed. Good dental hygiene.

Table I. Summary of subepidermal autoimmune blistering diseases (continued).

© Our Dermatol Online. Suppl. 3.2013   657



Bullous Lupus Erythematosus
Lesions vary in appearance from herpetiform vesicles to large hemorrhagic bullae. A spectrum of  lesions may be present simultaneously, 
featuring an urticarial, erythematous eruption associated with tense blisters, erosions and crusting
H&E: Subepidermal blistering with a prominent neutrophilic infiltrate.
DIF: Linear BMZ IgG antibodies are most common, present on the blister floor on salt split skin/IIF.  In addition, similar deposits of IgA, 
IgM and Complement/C3 can be found.
Antigens via immunoblotting: Disease is often associated with Type VII collagen.
ELISA: Positive in some cases to BP180.
Electron microscopy: It has been shown that the basement membrane split is below the BMZ lamina densa.
Treatment: Patients respond better to dapsone than to corticosteroids.
Differential diagnosis: Bullous pemphigoid, cicatricial pemphigoid, LAD/CBDC, lichen planus pemphigoid, epidermolysis bullosa 
acquisita, bullous drug eruptions.

Lichen Planus Pemphigoid
Characterized by development of tense blisters, often located on the extremities, in a patient with lichen planus.
H&E: Subepidermal blistering. Dermal histologic changes include a mild perivascular infiltrate of lymphocytes and histiocytes; sometimes, 
there may be a few eosinophils and neutrophils beneath the blister, and a lichenoid infiltrate under the BMZ.
DIF: Immunological characteristics of lichen planus, with deposits of IgG and Complement/C3 along the BMZ and Civatte bodies.
Antigens via immunoblotting: BP180, and additional 200 and 220 kDa antigens.
ELISAs: BP180 NC16A, BP230
Treatment: Corticosteroids; if unsuccessful, other immunosuppressors may be added.
Electron microscopy: The LPP antigen seems to localize similarly to BP antigens, but is different from the EBA antigen.
Differential diagnosis: Lichen planus, bullous lichen planus, bullous lupus erythematosus.

Table I. Summary of subepidermal autoimmune blistering diseases (continued).
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Sir
These group of disorders are chronic blistering auto immune 

disorders characterized histologically by intra epidermal/
sub epidermal blister formation. They have circulatory auto 
antibodies against distinct adhesion molecules of epidermis and 
BMZ. They are potentially life threatening, characterized by 
widespread blisters and erosions of skin and mucosa. 
Pemphigus being clinically heterogenous group of disorder, 
comprehensive scoring systems are needed to assess the severity 
of disease for effective monitoring of treatment. 
Pemphigus Disease Area Index (Tabl. I) integrates cutaneous 
with mucosal disease in well-defined anatomical locations, 
assesses number and sizes of lesions and also scores post-
inflammatory hyperpigmentation of resolving lesions. 
Numerous scoring systems (Tabl. II-IV) have been described 
in literature at different times to score disease activity of 
pemphigus.

SCORING SYSTEMS

ABSIS
(Auto immune bullous skin disorder intensity score)

SKIN INVOLVEMENT
2 parameters
* The extent of affected area (calculated by rule of nine)
* Quality of skin lesions

% of BSA X weighing factor
Weighing factor
1.5- for erosive,exudative lesions, blisters, positive Nikolsky 
sign.
1 - for erosive, dry lesions
0.5- re epithelialized lesions
0-150 points
Compare scores from initial scores with treatment to monitor 
disease activity. 

ORAL INVOLVEMENT
1st Mucosal score-extent of lesions (0-11)

1- upper gingival mucosa
2-lower gingival mucosa
3-upper lip mucosa
4-lower lip mucosa
5-left buccal mucosa
6-right buccal mucosa
7-tongue
8-floor of mouth
9-hard palate
10-soft palate
11-pharynx

Rating
0-no lesion
1-presence of lesion

2nd Mucosal involvement- severity of lesion (0-45)

1 point-if pain/bleeding always occurred
0.5 point-pain/bleeding occurred sometimes
0 point-no pain

Types of food -
Water -1*x
Soup -2*x
Yoghurt -3*x
Custard -4*x
Smashed potatoes/scrambled egg -5*x
Baked fish -6*x
White bread -7*x
Apple/raw carrot -8*x
Whole grain bread -9*x

Source of Support: 
Nil

Competing Interests: 
None

© Our Dermatol Online. Suppl. 3.2013   663



664   © Our Dermatol Online. Suppl. 3.2013

Skin Activity Damage

PDAI-skin

Anatomical 
location

Erosion/blister or new erythema

Number of lesions, if<3

Post-inflamatory hyperpigmentation or erythema from 
resolving lesions

0 = Absent
1 = 1-3 lesions, up to one?2cm in any diameter, 
none >6cm
2 = 2-3 lesions at laest two >2cm, none >6cm
3 = >3 lesions, none  >6cm
5 = >3 lesions, and/or at least one >6cm
10 = >3 lesions, and/or at least one >16cm or 
entire area

0 = Absent
1 = Present

Ears
Nose
Rest of face
Neck
Chest
Andomen
Back/buttocks
Arms
Hands
Legs
Feet
Genitals
Total skin /120 /12

PDAI-skin

Scalp Erosion/blister or new erythema Number of lesions, if<3 Post-inflamatory hyperpigmentation or erythema from 
resolving lesions

Total scalp

0 = Absent
1 = In one quadrat
2 = Two quadrats
3 = Three quadrats
4 = Whole skull
10 = At least one lesion ?6cm

0 = Absent
1 = Present

/10 /1

PDAI-mucous membranes

Anatomical 
location

Erosion/blister
0 = Absent
1 = 1 lesion
2 = 2-3 lesions
5 = >3 lesions or 2 lesions >2cm
10 = entire area

Number of lesions, if<3

Eyes
Nose
Buccal mucosa
Hard palate
Soft palate
Upper gingiva
Lower gingiva
Tongue
Floor of mouth
Labial mucosa
Posterior pharynx
Anogenital
Total mucosa

/120

Table I. PDAI (Pemphigus disease activity index).
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Severity Antibody Titer Level
Oral Skin

0 = Nil 0 = Nil Dsg1 and Dsg3 levels as assessed by ELISA 

1 = <3 Erosions 1 = <5 Erosions

2 = 3-4 Erosions 2 = 5-20 Erosions

3 = >10 Erosions 3 = >20 Erosions

Table II. Harman’s Pemphigus Grading.

Oral score

0 - No mucosal involvement
1 - Minimal disease (only bucal mucosa, labiogingival, lingual, palatal, pharyngeal)
2 - Moderate disease (bucal and labiogingival, lingual, palatal or pharyngeal)
3 - Severe disease (extensive oral erosions, i.e., >3 mucosal sites affected)

Skin score

0 - Quescent disease
1 - Minimal disease (<10% BSA)
2 - Moderate disease (11-30% BSA)
3 - Severe disease (>30% BSA)

Table III. Kumar’s Scoring System.

Severity Cutaneus involvement Mucosal involvement

Mild (1+) 10% BSA, able to carry daily routine without discomfort 
or localisation to oral mucosa only

Only localised to buccal mucosa, no difficulty in swallowing or 
chewing

Moderate (2+) 10-25% BSA along with oral mucosal involvement, able 
to carry out daily routine with discomfort

Buccal and gingivolabial mucosal involvement, difficulty in solid 
food intake

Severe (3+) 25-50% BSA along with oral mucosal involvement, 
unable to carry out daily routine

Extensive oral mucosal involvement, difficulty in semisolid food 
inake

Extensive (4+) 50% BSA along with mucosal involvement, bedridden or 
has complications

Extensive oral mucosal involvement, other mucosal involvement, 
difficulty in swallowing liquids also (unable to take anything 
orally)

Table IV. Mahajan’s Scoring System.
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