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Abstract: Pemphigus and pemphigoid are vesicobullous disorders characterized by an autoimmune attack on 
intercellular or basement membrane antigens, resulting in defective keratinocyte adhesion. Recently there have 
been reports of human herpesvirus 8 (HHV8) associated with cases of pemphigus using polymerase chain 
reaction (PCR) techniques, in situ hybridization, and serologic data. However, data to date is contradictory, and 
the relationship between this virus and autoimmune vesiculobullous disorders is unclear. No reports have 
attempted immunohistochemical localization of HHV8 in tissue affected by PV or BP. We studied 
immunohistochemical expression of HHV8 on paraffin-embedded tissue in 10 cases of pemphigus vulgaris (PV), 1 
case of pemphigus foliaceous (PF) and 14 cases of bullous pemphigoid (BP). Five cases of normal skin were 
included as controls. Confirmatory PCR for HHV8 was performed on 4 selected cases, including 2 cases of PV and 
2 cases of BP. Immunohistochemistry failed to identified the presence of HHV8 in all cases of PV (10 cases), PF 
(1 case) and BP (14 cases). Molecular detection of HHV8 DNA was not detected in selected PV (2 cases) and BP 
(2 cases). Published studies have shown contradictory evidence regarding the presence of HHV8 in 
vesiculobullous diseases such as pemphigus and pemphigoid. Our results refute a causal relationship between 
HHV8 and PV, PF and BP. 
Key Words: Pemphigus, bullous pemphigoid, human herpesvirus 8 (HHV8), immunohistochemistry, polymerase 
chain reaction 
 

Introduction 
 
Pemphigus and bullous pemphigoid (BP) are 
autoimmune disorders, characterized by 
vesiculobullous skin eruptions. The 
mechanism of these diseases has been linked 
to autoantibodies directed against different 
target antigens, resulting in a defect in the 
adhesion of keratinocytes. 
 
The pemphigus group (PG) consists of several 
pathologic variants with pemphigus vulgaris 
(PV) and pemphigus foliaceus (PF) being the 
classic forms and accounting for 
approximately 90% of all cases. Clinically, PV 
presents in the 5th to 6th decades with painful 
erosions of the buccal mucosa and cutaneous 
fragile blisters. PF manifests as cutaneous 
scaly, crusted erosions on an erythematous 
base, often without mucosal involvement. 
Routine histological examination shows 
intraepithelial acantholysis with blister 
formation in the suprabasal area in PV and 

subcorneal in PF. The pathogenesis involves 
development of autoantibodies to desmogleins 
1 and 3, leading to acantholysis and bullae 
formation [1 ,2, 3, 4]. 
 

Clinically, BP typically affects elderly patients, 
with symmetrical, predominantly flexural and 
intertriginous tense bullae. Histologically, there 
is a subepidermal blister with a variable 
number of eosinophils. BP is caused by 
antibodies against the two main 
transmembrane antigens, BPAg1 and BPAg2, 
associated with lamina lucida and the 
hemidesmosomes in basal keratinocytes [3, 5, 
6, 7]. 
 
A diagnosis of pemphigus and/or pemphigoid 
can be definitively established by using the 
technique of direct (DIF) and indirect (IIF) 
immunofluorescence tests of the skin and 
serum, respectively, showing the characteristic 
patterns of immunoreactant deposition, 
specifically intercellular deposition within the 
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epidermis in pemphigus and a linear 
basement membrane pattern in BP. 
 
Human herpesvirus-8 (HHV8) was first found 
in tissue from AIDS-associated Kaposi’s 
sarcoma (KS). At the present time the virus 
has a strong link with the majority of cases of 
KS, including in HIV-seropositive and HIV-
seronegative patients [8, 9, 10]. Detection of 
HHV8 DNA by polymerase chain reaction (PCR) 
of DNA in other skin lesions has been also 
reported, including Bowen’s disease, 
squamous cell carcinoma, actinic keratoses, 
leukoplakia, Paget’s disease, malignant 
melanoma, neurofibroma, chronic dermatitis 
and also normal skin [11]. Reports of an 
increased incidence of KS in patients with 
pemphigus and bullous pemphigoid without 
evidence of HIV infection [12, 13, 14, 15] 
prompted the search for direct associations of 
HHV8 and vesiculobullous disorders. In 1997, 
Memar et al reported HHV8 detection by PCR 
in tissue from four cases of PV and six cases of 
PF [16]. The same authors describe HHV8 in-
situ hybridization (ISH) of some of PV lesions 
with HHV8 DNA localization in peri-lesional 
endothelial cells and basal keratinocytes 
(unpublished data). A few other molecular 
studies supported the original findings of 
HHV8 in pemphigus [17, 18, 19]. In contrast, 
other reports showed lack of HHV8 detection 
in vesiculobullous disorders [20, 21, 22, 23]. 
To the best of our knowledge, all previous 
studies were done by PCR, ISH and serology. 
We hypothesize that previous positive studies 
may be detecting HHV8 DNA within circulating 
monocytes contained in the biopsied skin, 
rather than in lesional tissue, therefore we 
sought to localize HHV8 by 
immunohistochemical (IHC) analysis in cases 
of PV, PF and BP. 
 
Materials and Methods 
 
Patients and Tissue 
 
Twenty-five consecutive cases with 
confirmatory DIF studies, including ten cases 
of PV, one case of PF and fourteen cases of BP 
were identified and retrieved from the files of 
the Department of Dermatology at Yale 
University School of Medicine between 2003 
and 2005. Two cases of BP were from the 
same patient. The original hematoxylin and 
eosin stained slides from formalin-fixed, 
paraffin-embedded skin biopsies were 
reviewed by two authors (JM and AG). 

Immunohistochemistry 
 
We examined IHC expression of HHV8 on all 
25 cases, including 10 cases of PV, 1 case of 
PF and 14 cases of BP using a rat monoclonal 
antibody to latent nuclear antigen (LNA-1, ORF-
73) of HHV8. The protocol was followed 
according to the manufacturer’s instructions 
(LN53, ABI, Columbia, MD, USA). Specimens of 
Kaposi’s sarcoma were used as positive 
controls. Five cases of normal skin were used 
as negative controls. 
 
PCR Studies 
 
Four cases, including two of PV and two of BP 
were studied with PCR for HHV8. Ten 10-μm-
thick sections were cut on the microtome for 
each case. After deparaffinization, DNA was 
extracted by proteinase-K digestion followed 
by standard extraction procedures using 
Qiagen DNA tissue kit (Qiagen, Chatsworth, CA) 
according to the manufacturer’s instruction. 
The concentration of DNA preparation was 
determined by its absorbance at 260 nm. PCR, 
using specific primers for 268-bp-long 
fragment for beta-globin (verification of 
amplifiable DNA) and 233-bp-long fragment for 
HHV8 (ORF26) were used to assess the 
presence of HHV8 in all cases. The protocol 
and primer sets were followed as formerly 
described [9]. 
 
Results 
 
Table 1 summarizes the clinical data and 
results of the HHV8 IHC and PCR studies. The 
mean age in the pemphigus group was 62.9 
years old, ranging from 37 to 99 years old. The 
male to female ratio was 1:10 and the lesions 
were located on the upper and lower 
extremities, and trunk. Histologically, PV 
lesions displayed a range of features, 
including edema, loss of intercellular bridges 
and acantholysis, and well developed 
suprabasal bullae with “tombstoning” and 
occasional neutrophils and eosinophils. The PF 
lesion showed subcorneal separation with a 
few acantholytic keratinocytes present. The 
mean age in BP group was 72.9 years old, 
ranging from 56 to 86 years old. The male to 
female ratio was 3:10, and the lesions were 
located on the upper and lower extremities, 
trunk and neck. Microscopically, the lesions 
were characterized by subepidermal blisters, 
and eosinophils were the principal 
inflammatory cell in the blister cavity and 
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Table 1  Summary of the clinical data and results of IHC and PCR studies 
Case 
number 

Bullous 
disorder Age (years) Gender Location 

HHV8 IHC 
results 

HHV8 PCR 
results 

1 PV 61 Female Forearm (-) NP 
2 PV 39 Female Back (-) NP 
3 PV 99 Female Abdomen (-) NP 
4 PV 57 Female Back (-) (-) 
5 PV 37 Female Leg (-) (-) 
6 PV 56 Female Axilla (-) NP 
7 PV 79 Female Back (-) NP 
8 PV 68 Female Leg (-) NP 
9 PV 73 Female Arm (-) NP 
10 PV 45 Male Shoulder (-) NP 
11 PF 78 Female Back (-) NP 
12 BP 69 Female Arm (-) NP 
13 BP 86 Female Arm (-) (-) 
14 BP 84 Female Arm (-) NP 
15 BP 78 Male Thigh (-) NP 
16 BP 84 Male Neck (-) NP 
17 BP 86 Female Arm (-) NP 
18 BP 84 Female Hand (-) (-) 
19 BP 72 Male Back (-) NP 
20 BP 85 Female Chest (-) NP 
21* BP 56 Female Forearm (-) NP 
22* BP 56 Female Hand (-) NP 
23 BP 81 Female Leg (-) NP 
24 BP 85 Female Arm (-) NP 
25 BP 79 Female Thigh (-) NP 
NP, not performed; *, same patient; BP, bullous pemphigoid; PV, pemphigus vulgaris; PF, pemphigus foliaceus 

 
 
dermis. Since our study was retrospective, 
there was no serological data available 
regarding HHV8 specific IgG antibodies. 
 
IHC for HHV8 was negative in all tested cases, 
including 10 cases of PV, 1 case of PF, 14 
cases of BP, as well as 5 negative control 
cases (see representative H&E and HHV8 IHC 
samples of PV, PF and BP in Figure 1). 
 
The PCR-based analysis did not reveal HHV8 
DNA in 4 representative cases, including 2 
cases of PV and 2 cases of PF (see Figure 2). 
Due to tissue availability, we were not able to 
perform PCR on all samples. 
 
Discussion 
 
Pemphigus and bullous pemphigoid are 
autoimmune mediated blistering diseases. The 
pathogenesis of PV and PF includes anti-
desmoglein 1 and 3 antibodies, the 
development of which may be mediated by 
genetic and environmental factors. Defects in 
other adhesion proteins, such as P-cadherin 
and focal adhesion kinase p125fak, have also 
been identified. Abnormalities of the 

complement system, cytokines, and cell and 
humoral mediated immune responses have 
also been implicated in the development of 
PV. Other factors, such as drugs, trauma, 
surgery, ionizing radiation, thermal burns, 
PUVA treatments, chemicals, and foods have 
been described to precipitate an outbreak of 
pemphigus [24). 
 
BP comprises approximately 80% of 
subepidermal autoimmune bullous disorders. 
The mechanism involves autoantibodies 
directed against antigens in the lamina lucida 
and hemidesmosomes of basal keratinocytes, 
known as BPAg1 (a.k.a. BP230) and BPAg2 
(a.k.a. BP180). BPAg1 belongs to the plakin 
family and is restricted to the intracellular 
hemidesmosomal plaque, whereas the BPAg2 
is a transmembrane glycoprotein with 
intracellular and extracellular interactions with 
hemidesmosomes. The most common 
immunoglobulin overexpression is of IgG4, 
IgG1, IgE and less frequently of IgA types. Other 
rare antigens have been reported, such as 
105kd, 120kd, 190kd 240kd, 138kd, plectin 
and desmoplakin. Immune complex formation 
activates the complement system leading to 
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Figure 1  Representative histological images of PV, PF and BP lesions (A, C and E, respectively, H&E stain, 10x) 
with their corresponding negative HHV8 immunohistochemistry (B, D and F, respectively, 10x). 
 
 
cellular chemotaxis and release of proteolytic 
enzymes, which contribute to the 
subepidermal blister formation. The cause of 
antibody formation is not clear, and has been 
linked to drugs, trauma, burns, phototherapy 
and radiation [24]. 
 
HHV8 was originally identified in AIDS-
associated KS and subsequently has been 
demonstrated in as many as 100% KS of non-

HIV patients [8-10]. The identification of KS in 
patients with pemphigus and bullous 
pemphigoid without evidence of HIV infection 
[12-15] has prompted studies in search of a 
direct relationship between HHV8 and 
vesiculobullous disorders. In our review of the 
literature, we found several studies done by 
PCR, ISH and serology with contradictory 
results (see Table 2). There are no previous 
reports on IHC method used for HHV8 
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Figure 2  PCR analysis of HHV8 DNA in representative PV and BP. A. Absence of HHV8-specific PCR product by gel 
electrophoresis in 2 cases of PV and 2 cases of BP (lanes 2 to 5), along with positive (lanes 6 and 7) and negative 
(lanes 1 and 8) controls. B. PCR amplification of β-globin gene confirming the presence of amplifiable DNA 
extracted from the cases (lanes 2 to 5) and positive control (lane 6). 
 
 
 
localization in pemphigus and BP. We used an 
immunohistochemical method to evaluate the 
presence of HHV8 in lesions of pemphigus and 
BP, since it is routinely employed to detect 
HHV8 in KS cases. Our study established no 

expression of HHV8 in PV, PF and BP. 
Therefore, our findings contradict a causative 
role for HHV8 in pemphigus and BP, and 
support other data refuting this possibility. 

 
 
 

Table 2  Review of the literature regarding the relationship of vesiculobullous diseases and HHV8 
Vesiculobullous 
disorder/material 

Number of 
cases Method 

Number of 
positive cases 

Number of 
negative cases Reference 

PV, skin lesion 1 PCR 1 0 15 
PF, skin lesions 
PV, skin lesions 

6 
6 

PCR 
PCR 

6 
4 

0 
2 

16 

PV, skin lesions 
PF, skin lesions 

9 
2 

PCR 
PCR 

7 
1 

2 
1 

17 

PV, skin lesions 
PV, PBMCs 
PV, serum 

36 
13 
29 

PCR 
PCR 

Serology 

13 
4 

10 

23 
9 

19 

18 

PV, serum 
BP, serum 

9 
11 

Serology 
Serology 

1 
1 

8 
10 

19 

PV, skin lesions 
PV, skin lesions 
PF, skin lesions 
PV, serum 

10 
5 
5 

19 

ISH 
PCR 
PCR 

Serology 

0 
0 
0 
0 

10 
5 
5 

19 

20 

PV, serum 
PF, serum 

16 
7 

Serology 
Serology 

0 
0 

16 
7 

21 

PV, skin lesions 
PBMCs 
PF, skin lesions 
PBMCs  

15 
15 
2 
2 

PCR 
Serology 

PCR 
Serology 

0 
0 
0 
0 

15 
15 
2 
2 

22 

PV, skin lesions 
PF, skin lesions 

6 
3 

PCR 
PCR 

0 
0 

6 
3 

23 

PBMCs, Peripheral blood mononuclear cells; BP, bullous pemphigoid; PV, pemphigus vulgaris; PF, pemphigus 
foliaceus; ISH, in situ hybridization; PCR, polymerase chain reaction 
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The reports of HHV8 DNA in patients with 
vesiculobullous disorders may be due to the 
presence of bystander viral particles, which 
may be detected by highly sensitive methods, 
such as PCR, ISH and serology. HHV8 is likely 
a ubiquitous virus that infects the general 
population worldwide and is found at various 
rates of prevalence. As reported, HHV8 may be 
harbored by peripheral blood mononuclear 
cells in up to 23.8% of healthy Italian 
individuals and the incidence of KS may be 
directly proportional to the incidence of HHV8 
seropositivity [10]. The rate of HHV8 
seropositivity in other general populations 
ranges from 0.2% to 2% in French and 
Japanese studies to over 20% in the United 
States reports [14, 21, 25]. The significance of 
latent HHV8 infection is not fully understood 
yet. Most patients with pemphigus or BP are 
on immunosuppressive treatment, which may 
allow viral reactivation, therefore resulting in a 
higher detection rate of HHV8 DNA sequence 
and specific IgG antibodies in tissue and 
serum in this population [18]. As obligate 
intracellular life forms, viruses depend on host 
cell metabolism for their survival. Some 
viruses remain in lifelong latency, only to be 
reactivated with changes in the immune status 
of the host, which may be the case in 
vesicobullous disorders. However, we did not 
found HHV8 present in the lesions of PV, PF 
and BP by IHC and PCR, refuting a direct 
causal role for this virus within cutaneous 
lesions of these autoimmune blistering 
disorders. We hypothesize that circulating 
monocytes harboring HHV8 may be the source 
of reported positive PCR results for HHV8 in 
patients with BP and PV. 
 
Please address all correspondences to Dr. Pei Hui, 
Programs in Women’s Health and Molecular 
Diagnostics, Department of Pathology, Yale 
University School of Medicine, BML 250, 310 Cedar 
Street, New Haven, CT 06520-8023. Tel: 203-785-
6498; Fax: 203-737-1064; Email: pei.hui@yale.edu  
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