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Abstract

AIM: To describe spontaneous, or interferon (IFN)- or immunization-induced skin lesions in hepatitis B virus (HBV) infection.

METHODS: A comprehensive literature search of all the papers presenting case reports of dermatological lesions in patients with chronic HBV infection was carried out. We included only patients with histologically proven skin lesions that appeared in the normal course of hepatitis B infection, or after immunization for hepatitis B or antiviral treatment.

RESULTS: We found 44 papers on this topic, reporting 151 cases. About 2% of patients with hepatitis B infection, mainly men, presented with skin lesions. Among patients with chronic hepatitis B, vasculitis and essential mixed cryoglobulinemia seemed to be the most frequent skin lesion (53.3%), followed by papular changes, rashes and Gianotti-Crosti syndrome, skin carcinoma and Henoch-Schönlein purpura were rare. IFN treatment seemed to be effective against HBV-associated and immunoglobulin-complex-mediated disease (vasculitis). Two cutaneous lesions (lichen planus and granuloma annulare) were described after hepatitis B vaccination. Systemic lupus and lupus-like lesions were the most frequently encountered lesions after antiviral treatment. Immunosuppressive and steroid therapy ameliorates lichen planus lesions in 50% of cases.

CONCLUSION: Vasculitis was the most frequent spontaneous skin lesion found in chronic hepatitis B. Lichen planus was most frequent after immunization and lupus/lupus-like lesions after IFN.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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INTRODUCTION

Skin lesions represent one of the extrahepatic manifestations in hepatitis B virus (HBV) infection. The aim of the present review was to describe the cutaneous manifestations in HBV infection that can appear either spontaneously or after antiviral therapy or even after hepatitis B vaccination and to review their pathogenesis. 

MATERIALS AND METHODS
A systematic literature search of electronic databases, including PubMed, EBSCO, ISI Thomson, was performed (1976 to February 2014) for all studies assessing skin lesions in HBV infection or after hepatitis B vaccination/antiviral therapy. The search strategy included text terms and MeSH headings for skin lesions and HBV infection: “Skin lesions induced by HBV”, “Skin lesions in viral hepatitis B”, “Cutaneous lesions in viral hepatitis B”, “Cutaneous lesions after interferon (IFN)”. The “related articles” function in PubMed was also used to identify articles not found in the original search. 

inclusion criteria

The inclusion criteria used were: full journal publication, abstracts of articles, including patients with skin lesions after hepatitis B vaccination, antiviral therapy or during the normal course of the disease. Papers in English, German and French were included in the study, or in any language but with an English abstract.

Exclusion criteria
Studies were excluded if they did not meet the inclusion criteria; these were abstracts/articles containing general literature data about extrahepatic manifestations in hepatitis B without any case report or abstracts without mentioning the exact type of skin lesion.

Types of participants

We included only patients with histologically proven skin lesions that appeared in the normal course of hepatitis B infection, after immunization for hepatitis B, or after antiviral treatment. The titles and abstracts of all identified studies were reviewed by two independent authors (DDL, GI) according to the MOOSE criteria.

RESULTS

The first search resulted in a total of 44 articles. After reviewing the abstracts, 35 studies addressed the description of skin lesions in hepatitis B and 31 met our inclusion criteria. Included articles were published between 1976 and February 2014 and reported a total of 151 patients. The four excluded articles did not mention the exact name of each type of skin lesion. 
Regarding the incidence of the lesions in patients with acute or chronic HBV infection, 94.3% (117/124) of the patients had chronic infection, without exact data about genotype or gender predominance, only 5.6% (7/124) had acute infection; 10.5% (16/151) from all persons included in the review were related to vaccination and 7.2% (11/151) to antiviral treatment.

Skin involvement in chronic HBV

Among the 17 articles including 117 cases (Table 1) found with skin lesions that appeared in patients with chronic hepatitis B infection, essential mixed cryoglobulinemia (EMC; n = 48) and vasculitis were the most frequent ones (n = 18), followed by papular changes (n = 13) and purpuric and maculopapular rash (n = 11). Skin carcinoma and Henoch-Schönlein purpura were reported as singular cases and Gianotti-Crosti syndrome was described in a single article. 

Vasculitis was reported by three authors in 18 cases, all who were already known to have chronic HBV infection[1-3]. Significant skin changes after histamine intradermal injection were detected only in hypersensitivity vasculitis, even in the absence of cutaneous vasculitis, and other forms were of nonpalpable purpura with acute-onset distal symmetric sensorimotor polyneuropathy, and painful petechia rash on both lower legs and the inner surface of the thighs. Administration of intravenous immunoglobulin with entecavir, prednisolone in addition to the entecavir, -IFN improved these types of lesions. An intradermal histamine provocation test proved to be a simple, noninvasive method for diagnosing hypersensitivity vasculitis[3]. 

There were also 48 patients described with HBV-related EMC syndrome among the category of systemic vasculitis of the small/medium size vessels by 11 authors; 10/48 (20.8%) of them appeared in a group of North African Jewish women with Raynaud syndrome[4]; one in a patient with recurrent purpura[5]; one in a quiescent HBV carrier[6]; one in a woman with precore/core HBV mutant unable to synthesize hepatitis B e antigen (HbeAg)[7]; and one case referred to a 12-year-old boy presenting with pseudoleukocytosis[8]. Galli et al[9] reported a large number of EMC patients, but no data regarding the exact number of the HBV-associated EMC patients was given by the Italian Study Group on Cryoglobulinemia. 

Van Voorst Vader et al[10] cited a case of epidermodysplasia verruciformis and multiple skin cancers in a patient with viral B cirrhosis. 

Henoch-Schönlein purpura was observed only in one patient: a 32-year-old man with recurrent purpura in association with chronic hepatitis B infection of 10 years duration. The skin lesions disappeared after antiviral treatment (lamuvidine and IFN-) and reappeared after the end of treatment[11]. 

Infantile papular acrodermatitis (Gianotti-Crosti syndrome) was described by Ishimaru et al[12] in the context of the epidemic in 1974-1975 in 48 patients from Southeast Japan; 42 of them having the genotype ayw (genotype D), and three the adr type, with the impossibility of determination in the rest of the patients.

Skin involvement in acute HBV
In three articles, skin lesions related to acute hepatitis B infection (Table 2) were single cases of urticaria, periorbital edema, vascular polyneuropathy, lichenoid reaction and four cases of rashes.

Skin involvement after hepatitis B immunization

We found 16 patients in the eight articles (Table 3) related to hepatitis B vaccination. Cutaneous changes associated with hepatitis B immunization were predominantly represented by lichen planus and lichen-planus-like lesions (n = 14), and only rare cases of granuloma annulare and polyarteritis nodosa (PAN) were described. 

Lichen planus and lichenoid lesions (n = 14) were found predominantly in male patients, with ages between 11 and 19 years, and four of them were described in black people. They were located over the upper and lower extremities, upper trunk, neck, thighs, and abdomen, and followed Blaschko’s lines in two cases[13]. They appeared as itchy violaceous papules and plaques, widespread pruritic erythematous eruption, and in one case evolved to produce strikingly blue macules before spontaneously disappearing. The immunization-associated lichenoid lesions appeared 8-10 d after the first injection, and also after the booster doses. Half of the cases were treated successfully with oral retinoids or corticosteroids[14,15]. 

Granuloma annulare was described as papular and patch lesions in a 51-year-old white woman 2 mo after the second dose of hepatitis B vaccine[16]. In another report it appeared in a 40-year-old woman as disseminated, non-pruriginous eruption with small, orange/flesh colored, non-annular papules on the upper extremities, then on the trunk and the lower extremities, 1 mo after the last booster, and 3 wk after the 5-year booster of GenHevac B Pasteur[15]. Treatment with dapsone 50-100 mg/d led to complete regression of the lesions within 4 mo. 

Cutaneous PAN (CPAN) and microscopic polyangiitis were described 1 wk after injection of the third dose of hepatitis B vaccine in an 11-year-old boy with a 3-mo history of extensive livedo reticularis mainly affecting the lower extremities, abdomen and upper extremities; prednisolone (1 mg/kg per day) and azathioprine reduced the skin lesions after 6 wk of treatment.

Livedo reticularis of the extremities and abdomen, and absence of any cutaneous nodule, was the only skin manifestation in an 11-year-old boy in the PAN type of skin changes[17].

Skin involvement in HBV after IFN therapy

Since 1998 only three authors have described cutaneous changes related to IFN administration for HBV infection in 11 patients (Table 4). Lupus and lupus-like lesions together with alopecia were the most frequent skin lesions described after IFN treatment in hepatitis B. Bullous pemphigoid was described in only one article. 

Lupus and lupus-like lesions were the skin lesions detected after 8 mo administration of pegylated (Peg)-IFN-2b (160 g/wk)[18] and in another study we could not establish the exact time and type of antiviral medication[19]. In both cases, lupus-like reactions occurring during IFN therapy were reversible after treatment withdrawal. 

Bullous pemphigoid was described in a 12-year-old Turkish Caucasian girl 1 wk after HBV immunization (Gen-Hevac) as a generalized itchy blistering skin lesion (vesicles and tense hemorrhagic/purulent bullae and urticarial/annular plaques) starting at the vulval and perianal region, and then with widespread changes on almost the whole body (except palms, soles and mucous membranes), associated with important weight loss[20]. She had a good response to 2 mo combination therapy with systemic prednisone and azathioprine, and the lesions gradually decreased within 6 mo; no scars or side effects were noticed. 

DISCUSSION

The present review identified articles, most of them being case reports, on skin lesions in HBV during natural evolution of after preventing or therapeutic interventions. The strength of all the articles included in this review was the histological proof of every specific lesion. Study limitations comprised the low number of patients involved in each study, and the language of some articles, which prevented access. Only 9% of the retrieved papers were not included in this review, thus the missing information should not have caused any distortion of our results. The main reason for excluding articles was the absence of the exact name of each type of skin lesion. Another limitation was the impossibility of establishing an incidence rate of skin lesions in hepatitis B, or after antiviral therapy or hepatitis B vaccination, due to the low number of patients in all the included articles.

The percentage of patients who developed skin lesions, from all patients with hepatitis B infection, was approximately 2%, with a predominance of men (72.3%), as reported by the FDA[21]. The exact prevalence of skin lesions among all the patients with HBV infection or those receiving HBV vaccination could not be established. We did not find any comparative study with hepatitis C patients regarding the cutaneous changes, as in autoimmune thyroid disease, where hepatitis C patients are more susceptible than those with hepatitis B[22]. Although some authors noticed a correlation between HBe antibody positivity, or an elevated platelet count and the incidence of extrahepatic clinical and biological manifestations in chronic hepatitis B patients[23], we could not find any significant association with such parameters.

The exact mechanisms responsible for the development of different skin lesions is not known. There was no association between HBV conditions (HBeAg/Ab, serum levels of HBV DNA), HLA haplotype, or race, that would explain predisposition to development of specific skin changes. Nor was any correlation found between chronic infection and HBV genotype, similar to other data from the literature[23], except the association of the Gianotti-Crosti syndrome and the D genotype[12,24]. From the pathogenetic point of view, it is believed that disorders of primarily immunocomplex genesis generate skin vasculitis, Raynaud’s syndrome, nodular periarteritis, and mixed cryoglobulinemia[25]. Cutaneous lesions associated with liver disease may result from immune-complex-mediated vascular injury, proven histologically by vascular deposits of immunoglobulins, complement, and fibrin in the skin, as well as hypocomplementemia, circulating immune complexes, and mixed cryoglobulinemia[26]. Vaccination against hepatitis B has been associated with various complications including the occurrence or worsening of immunologically mediated diseases such as vasculitis, myasthenia gravis, multiple sclerosis and systemic lupus. Several lesions in chronic HBV infection are related to immune complex deposition, rashes with neutrophil infiltration that leads to small vessel necrosis. Regarding bullous pemphigoid, hepatitis B surface antigen (HBsAg) seems to have a trigger function for inducing nonspecific immune reactivation or by stimulating specific antibody production that may crossreact with BP antigens[27]. Type Ⅱ (monoclonal IgM and polyclonal IgG) and type Ⅲ (polyclonal IgM and monoclonal IgG) cryoglobulins are found in patients with chronic HBV infection. 

The case described by Chossegros et al[3] and the published reports about hypersensitivity vasculitis indicate that IFN treatment is effective against HBV-associated and immunoglobulin-complex-mediated disease. Blood vessels of the superficial dermis with HBsAg, complement components CIq and C3, transient urticarial skin lesions, and periorbital edema were demonstrated in three patients with the pre-icteric phase of acute hepatitis B[28,29]. The case of epidermodysplasia verruciformis and multiple skin cancers in a patient with hepatitis B cirrhosis emphasizes the importance of immune surveillance in the protection against virus-associated tumors, because human papillomavirus type 5 was detected by skin histology[10]. Henoch-Schölein purpura may be considered a rare cutaneous complication in hepatitis B, but this infection should always be suspected when diagnosing purpura. HBV infection seems to be involved in the appearance of EMC, therefore, Levo et al[30] suggest that the term essential mixed cryoglobulinemia should be replaced by “mixed cryoglobulinemia secondary to HBV”. On the contrary, the greater prevalence of HBsAg found in cryoglobulinemia secondary to chronic liver disease compared with that found in EMC led to the conclusion that there was no association between HBV and EMC[9]. Antiviral treatment (with IFN- 2b3 MIU three times weekly) led to negative serum cryoglobulins, even in the presence of HBe-negative HBV mutants[7], even if sometimes this led to concomitant worsening of neuropathy, which might be an indication of treatment discontinuity[5]. Entecavir and plasmapheresis[6], and even rituximab along with entecavir[31], may have a beneficial effect in treating EMC, although systemic corticoid therapy might be added. Suspicion of cryoglobulinemia should be raised any time patients have leukocytosis and thrombocytosis unsubstantiated by examination of a peripheral blood film and manual count[8]. Although the pathogenesis of EMC in patients with HBV remains unclear, similar processes to those proposed in cases of hepatitis C, such as positive selection of B cells releasing monoclonal cryoglobulins and B-cell populations producing polyclonal cryoglobulins, may be involved[32].

HBsAg can function as the triggering factor for bullous pemphigoid by inducing a nonspecific immune reactivation or by stimulating a specific antibody production that may crossreact with bullous pemphigoid antigens[20]. Baykal et al[27] explains vaccination as a triggering factor of bullous pemphigoid of any age by stimulating the immune system with an unexplained mechanism. 

The first case of lichen planus occurring after hepatitis B vaccine was reported in 1990[33]. Chronic graft vs host-like autoimmune reaction has been suggested as possible pathogenetic mechanism. It occurs irrespective of the type of vaccine used and might appear a few days to 3 mo after any of the three doses[34]. Predominance of lichen planus in children with pigmented skin suggested a genetic predisposition. The eruption following Blaschko’s lines suggests that a clonal keratinocytic population is the target of lichenoid inflammation. HBV immunization could be a stimulus triggering a cytotoxic lymphocyte-mediated reaction. In Nepal, HBV and hepatitis C virus do not seem to be important in the pathogenesis of lichen planus[35]. Generalized granuloma annulare affects older patients with a more chronic course, which is resistant to treatment, and an association with diabetes mellitus in 21% of cases[16]. Its pathogenesis and etiology are still not well understood: autoimmune response originating from a delayed hypersensitivity reaction against the similarity to an antigen of the skin, mediated by T lymphocytes[36]; an immune-mediated type Ⅲ reaction[37]. The literature describes observations of generalized granuloma annulare in predisposed subjects after BCG vaccination[38]. Relapse after the 5-year booster injection makes hepatitis B vaccination involvement credible. CPAN and microscopic polyangiitis are two distinct additional categories of PAN[24], which are characterized by necrotizing inflammatory changes in small and medium-sized arteries[39,40], and were first reported in a child by Ventura et al[17]. The absence of systemic involvement and the benign, but chronic and relapsing course characterize classical PAN[41]. Bourgeais et al[42] explains its pathophysiological mechanism as being related to vascular deposits of excess circulating immune complexes of antigens. High HBV replication and HBe antigenemia were seen in almost all cases of PAN associated with wild-type HBV infection, suggesting that lesions could result from the deposit of viral Ag/Ab complexes soluble in Ag excess, possibly involving HBeAg. Traditional immunosuppressive and steroid therapy should no longer be used for HBV PAN cases, as the efficacy of antiviral agents and plasma exchanges was proven in HBV-associated PAN[43].

Regarding the skin lesions connected to IFN treatment, Kartal et al[44] found that 8% of patients who were treated with -2a IFN treatment had this type of complication. Among the treated patients, lupus and lupus-like lesions seemed to be the most frequent skin lesions encountered in -2b Peg-IFN administration[18]. 
Vasculitis was the most frequent skin lesion found in chronic hepatitis B infection, due to immunological reactions. The most common dermatological adverse reactions caused by IFN administration were lupus/lupus-like lesions. The most frequent skin disease caused by hepatitis B immunization was lichen planus. 

COMMENTS

Background

Chronic hepatitis B is a common infection with various etiologies, including the involvement of several systems. Skin lesions represent one of the extrahepatic manifestations in hepatitis B virus (HBV) infection. The authors aimed to describe systematically these cutaneous manifestations in HBV infection, but also those that can appear after antiviral therapy or even after hepatitis B vaccination, and to review their pathogenesis. 

Research frontiers

Around 2% of patients with hepatitis B developed skin lesions, with a predominance of men (72.3%). The exact prevalence of skin lesions among patients with HBV infection or people receiving HBV vaccination could not be established. There was no comparative study of hepatitis C patients regarding cutaneous changes, as in autoimmune thyroid disease, where hepatitis c patients are more susceptible than those with HBV.

Innovations and breakthroughs

Vasculitis was the most frequent skin lesion in chronic hepatitis B infection, due to immunological reactions. The most common dermatological adverse reactions after interferon (IFN) administration were lupus/lupus-like lesions. The most frequent skin disease caused by hepatitis B immunization was lichen planus. 

Applications

Patients with vasculitis should always undergo screening for chronic hepatitis infection. Further data, implying genetic analysis, are needed to detect special susceptibility of patients for developing skin reactions after immunization or antiviral treatment. New correlations between different parameters (hepatitis B e antigen/antibody, serum levels of HBV DNA) could establish the patient’s risk of developing skin reactions due to antiviral treatment or HBV immunization. 

Terminology

Vasculitis is a group of disorders that involve inflammation of arteries and veins, leading to their destruction. Lupus-like reactions are drug-induced lupus erythematosus and include an autoimmune response caused by chronic medication (IFN in their case) producing symptoms similar to those of systemic lupus. Lichen planus is a disease of the skin and/or mucous membranes that resembles lichen, with a possible autoimmune cause, but unknown initial trigger. Purpura is the appearance of red/purple discolorations measuring 0.3-1 cm on the skin that do not blanch on applying pressure and are caused by bleeding underneath the skin usually secondary to vasculitis or dietary deficiency of vitamin C. Cryoglobulinemia is a medical condition that is caused by proteins called cryoglobulins, which are present in the blood. When the cryoglobulin proteins are a mixture of various antibody types, and forming for unknown reasons (essential), the conditions is referred to as essential mixed cryoglobulinemia. It is characterized by joint pains and swelling (arthritis), enlargement of the spleen, skin vasculitis with purplish patches, and nerve and kidney disease.
Peer review

The manuscript is an interesting review of literature regarding skin lesions related to HBV infection. It represents the first review addressing this aspect, thus it could be useful from a clinical perspective. The review is well structured. The search strategy and the selection criteria of papers included in the analysis are right. They also discuss the mechanism of the described skin lesions. The data are interesting and important in the management of patients with HBV infection and subjects who received HBV vaccination. 
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Table 1  Articles including skin lesions in chronic hepatitis B


Ref.�
Year �
No. of patients�
Skin lesion�
�
Ergin et al[11]�
2005�
  1�
Henoch-Schönlein purpura�
�
Glück et al[2]�
1994�
  1�
Vasculitis�
�
van Voorst Vader et al[10]�
1986�
  1�
Epidermodysplasia Verruciformis, skin carcinoma�
�
Weiss et al[45]�
1978�
  1�
Erythematous maculopapular and purpuric rashes�
�
Chossegros et al[3]�
1987�
16�
Hypersensitivity vasculitis�
�
Popp et al[26]�
1981�
  1�
10 rashes, 1 lichenoid lesion�
�
Levo et al[30]�
1977�
25�
EMC�
�
Horowitz et al[4]�
1986�
10�
EMC�
�
Löhr et al[7]�
1994�
  1�
EMC�
�
La Civita et al[5]�
1996�
  1�
EMC�
�
Yamazaki et al[6]�
2014�
  1�
EMC�
�
Yadav et al[8]�
2011�
  1�
EMC�
�
Garcia-Bragado et al[46]�
1981�
  6�
EMC�
�
Cupella et al[47]�
1985�
  1�
EMC�
�
Pasquet et al[31]�
2012�
  1�
EMC�
�
Bouhsain et al[48]�
2007�
  1�
EMC�
�
Ishimaru et al[12]�
1976�
48�
Gianotti-Crosti syndrome �
�
EMC: Essential mixed cryoglobulinemia.





Table 2  Articles including skin lesions in acute hepatitis B


Ref. �
Year �
No. of patients�
Skin lesion�
�
Mehndiratta et al[1]�
2013�
1�
Vasculitic polyneuropathy�
�
van Aalsburg et al[35]�
2011�
1�
Urticaria and periorbital edema�
�
Popp et al[26]�
1981�
5�
10 rashes, 1 lichenoid lesion�
�






Table 3  Articles including skin lesions after hepatitis B immunization


Ref.�
Year �
No. of patients�
Skin lesion�
�
Mérigou et al[13]�
1998�
8�
Lichen planus�
�
Saywell et al[14]�
1997�
1�
Lichenoid reaction�
�
Criado et al[15]�
2004�
2�
Lichen planus, granuloma annulare�
�
Wolf et al[16]�
1998�
1�
Generalized granuloma annulare�
�
Agrawal et al[49]�
2004�
1�
Lichen planus�
�
Ventura et al[17]�
2009�
1�
Polyarteritis nodosa�
�
Al-Khenaizan et al[50]�
2001�
1�
Lichen planus�
�
Usman et al[51]�
2001�
1�
lichen planus�
�






Table 4  Articles including skin lesions due to antiviral treatment


Ref. �
Year�
No. of patients�
Skin lesion�
Type of IFN�
�
Yilmaz et al[18]�
2009�
1�
Lupus�
Peg-IFN--2b�
�
Kartal et al[44]�
2007�
9�
Skin lesions (4), alopecia (9)�
IFN--2a �
�
García-Porrúa et al[19]�
1998�
1�
Lupus-like�
IFN-�
�
Peg IFN: Pegylated interferon.
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