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Abstract

Chronic viral infections including those by hepatitis B (CHB) virus and hepatitis C

(CHC) virus have been reported to be comorbidities of chronic spontaneous urticaria

(CSU). Here, we performed the first comprehensive review of the peer-reviewed liter-

ature (PubMed, Web of Science and Google Scholar) on the prevalence of CHB and

CHC in patients with CSU and vice versa. The prevalence of CHB and CHC in CSU

does not appear to be increased. Less than 5% and 2% of patients with CSU have

markers of CHB and CHC, respectively, according to most of the 32 studies reviewed.

Urticarial rash including CSU occurs in ≤3% of patients with CHC as reported by most

of 20 studies analysed. Very few patients have been assessed for the effects of antivi-

ral hepatitis treatment on their CSU, and two but not all reportedly showed improve-

ment. Hepatitis B/C infections appear unlikely to be linked to CSU. We suggest that

routine screening for these infections in patients with CSU is not relevant or cost-

effective and should not be performed unless liver function tests are abnormal, risk

factors or symptoms of viral hepatitis are present, or urticarial vasculitis is suspected.
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1 | INTRODUCTION

Chronic spontaneous urticaria (CSU), a mast cell-driven disease that

lasts for >6 weeks and several years on average, occurs in 0.5%-1% of

the population, especially in middle-aged female patients.1-3 Autoim-

mune and infectious diseases including viral hepatitis have been

reported to be relevant comorbidities of CSU.4-7 Hepatitis A, B, C, D

and E viruses (HAV, HBV, HCV, HDV and HEV) are responsible for

most cases of viral hepatitis, whereas most of the morbidity and mor-

tality is caused by chronic hepatitis B (CHB) and C (CHC).8 According

to a recent WHO report, the worldwide prevalence of CHB and CHC

is 0.5%-6.2%.8 Unlike hepatitis A, CHB and CHC can result in chronic

disease, long-term liver damage and cutaneous manifestations.9,10

It is now more than 150 years since Graves for the first time

described urticaria in a patient with viral hepatitis.11,12 In 1983,

Vaida and coworkers reportedly observed markers of CHB in 17.6%

of patients with chronic urticaria. They suggested that the frequency

of current and previous HBV infection is several times higher than

reported in the general population and that HBV may be causally

related to urticaria.6 Since then, several studies have linked CHB and

CHC to CSU. Here, we performed the first comprehensive review of

the peer-reviewed literature summarizing the prevalence of hepatitis,

primarily CHB and CHC, in patients with CSU and vice versa. We

also discuss possible mechanisms for a causal and pathogenic associ-

ation between viral hepatitis and CSU.

2 | MATERIALS AND METHODS

2.1 | Search strategy

A PubMed, Web of Science and Google Scholar search were per-

formed with the keywords “urticaria” and “hepatitis”, “HBsAg”, “HAV”,
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“HBV”, “HCV”, “HDV”, “HEV”, “HGV” and “GBV-C” to find studies that

addressed the following questions: (i) What is the prevalence of CHB

and CHC in CSU patients? (ii) What is the prevalence of urticarial rash

in patients with viral hepatitis? (iii) Does the treatment of viral hepati-

tis lead to CSU improvement or remission? (iv) What is a possible

pathogenic relationship between viral hepatitis and CSU?

2.2 | Study selection criteria

A study was considered eligible for the systematic review if: (i) it

included ≥10 CSU patients. In our analyses, we excluded cases of

acute and inducible urticaria as well as urticarial vasculitis whenever

possible. However, not all studies clearly differentiate between acute

and chronic urticaria (the term “urticarial rash” was used) or between

chronic spontaneous urticaria, chronic inducible urticaria and/or urti-

caria vasculitis (the term “chronic urticarial rash” was used). There-

fore, we did not exclude these studies, but included this information

in the tables’ legends; (ii) it was prospective or retrospective study;

and (iii) it reported a number of CSU patients with hepatitis or num-

ber of patients with urticarial rash in hepatitis patients.

The following exclusion criteria were applied: (i) nonrelevant studies,

for example, studies which did not include patients with CSU (Table 1)

or patients with urticarial rash (Table 2) and (ii) case reports and studies

with <10 patients. However, we included case reports where treatment

of viral hepatitis can lead to CSU remission in Table 3.

2.3 | Data extraction

Two reviewers (PK and NP) independently identified and evaluated

554 reports published prior to December 2017, of which 516 were

excluded from further analysis after review of titles and/or abstracts

including four duplicate studies from the same authors in the same

patient groups (Figure S1). Reference lists were searched, and 15

additional studies were included in the review. In total, 53 reports

were used for analyses and included in Table 1 (n = 32, prevalence

of CHB and CHC in patients with CSU), Table 2 (n = 20, prevalence

of urticarial rash in CHC) and Table 3 (n = 4, efficacy of antiviral

hepatitis treatment on CSU).

The following information was extracted from each study: the

first author, published year, region of study population, and age and

number of patients. The heterogeneity of the data in different stud-

ies may be due to differences in study design and patient popula-

tions, as well as the duration of the follow-up period.

Chronic hepatitis B was diagnosed if the patient was HBsAg-

positive. The diagnosis of CHC was made if anti-HCV and/or HCV

RNA were detected. Very few studies reported the numbers of

HBsAg- and anti-HCV-positive CSU patients without indicating if

patients had chronic and/or active hepatitis at the time of the study.

2.4 | Data analysis

We could and did not conduct a meta-analysis and use the statistical

methods because of the heterogeneity of the data. Data were

analysed using a descriptive approach. We evaluated the prevalence

of hepatitis in patients with CSU and the prevalence of urticarial

rash in hepatitis patients based on values as reported. The term “re-

mission” was used when the CSU disappeared completely during

and/or after ≤3 months after the initiation of antiviral treatment.

Antiviral therapy was regarded as not effective if no improvement in

CSU symptoms was seen during or after the treatment.

3 | RESULTS

3.1 | Less than 5% and 2% of patients with CSU
have hepatitis B and C, respectively, as reported by
most studies

A total of 32 independent studies on a total of 5014 patients with

CSU in 16 different countries reported on the prevalence of CHB

and/or CHC, most of them investigated both (Table 1). CHB was

reportedly found in 0%-30% of patients with CSU (≤5% in 17 of 21

studies). CHC was reported in 0%-25.8% of patients with CSU (≤2%

in 21 of 28 studies). CHB or CHC was detected in at least one

patient with CSU in 18 and 16 studies, respectively. Three and 12

studies found none of the patients with CSU investigated to have

CHB and CHC, respectively. Most studies on the rate of CHB and/

or CHC in CSU were performed in Turkey (n = 9), Thailand (n = 3),

France (n = 3) or Pakistan (n = 3). CHB serological markers were

similar in patients with chronic urticaria compared to rates observed

in the general Turkish population.13-15 CSU was not significantly

associated with HBsAg positivity as compared to a control group in

some,16,17 but not all studies.18

In three studies, the prevalence of HAV ranged from 0% (two

studies) to 8.3% (one study).16,19,20 The prevalence of hepatitis G

virus (GBV-C), in one study, was 1.8%.21 We did not find any reports

on the prevalence of hepatitis D and E in patients with CSU.

3.2 | Less than 3% of patients with hepatitis C
have urticarial rash including CSU as reported by
most studies

In 20 independent studies, the prevalence of urticarial rash in

patients with CHC ranged from 0% to 14.8% (Table 2). Thirteen of

these studies reported urticarial rash rates of 3% or less. Most stud-

ies came from Pakistan (n = 6), Italy (n = 4) and France (n = 3).

The prevalence of urticaria in patients with acute hepatitis A was

1.5% as evaluated by one study.22 We did not find any reports on

the prevalence of urticaria in patients with HBV, HDV, HEV or

GBV-C infection.

3.3 | Treatment of hepatitis C might lead to CSU
remission in individual patients

In two of nine patients from different studies, the treatment of hep-

atitis C likely improved CSU or lead to urticaria remission associated

with a negative viral load. In three studies, therapy of HBV (16
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patients) or HCV (7 patients) infection was not effective in reducing

CSU disease activity (Table 3).

4 | DISCUSSION

The results of our systematic review indicate that patients with CSU

do not show increased rates of CHC and/or CHB. In most studies

analysed, the prevalence of CHC and CHB was ≤2% and ≤5% as

compared to 0.5%-2.3% and 0.7%-6.2% worldwide, respectively.8 In

almost half of the studies, none of any of the patients with CSU

investigated had CHC.14-16,19,20,23-27 Rates of HCV positivity in

patients with chronic urticaria were similar to those in the general

population of France,21,28 Turkey13-15 and Italy.29 In six studies that

also investigated control subjects, their prevalence of CHC was

found to be comparable to that of patients with CSU.17,21,25,30-32 In

one study from China, CHB was even found to be less prevalent in

patients with CSU as compared to the general population.33

The levels of viral hepatitis vary widely across regions. This could

explain the discrepancy in the prevalence of CHC/CHB reported by

the studies we analysed. For example, the highest number of HBV

and/or HCV infections was seen in patients with CSU from Turkey,

TABLE 1 Prevalence of chronic hepatitis B and C in patients with CSU

First author Year
Age of patients,
years

n, patients
with CSU

% (n), patients
with CHC

% (n), patients
with CHB Design Country

Dionigi41 2016 >17 100 1 (1) 2 (2) P Brazil

Chuamanochan23 2016 >17 184 0 (0) 13.3 (8) R Thailand

_Inc_I14 2015 >17 56a 0 (0) 3.5 (2) R Turkey

Colgecen42 2015 >4 369a 1.6 (6) 3.8 (14) R Turkey

Dinu66 2014 - 168 2.4 (4) 5.3 (9) P, CC Romania

Zhong33 2014 >17 1845 - 2.7 (35) P, CS China

Kibsgaard67 2014 >5 15 - 0 (0) CS Denmark

Tak30 2013 >7 40a 5 (2) - P, CC Turkey

Rahman68 2012 >7 77a,b 7.8 (6) - R Pakistan

Al-Duliami69 2012 >4 36a 0 (0) - R Iraq

Halawani70 2012 >17 70a 7.1 (5) 2.9 (2) P, CC Saudi Arabia

Bhatt17 2011 >15 70a 0 (0) 2.8 (2) P, CC India

K€ose71 2011 >20 140a 1.4 (2) 4.3 (6) R Turkey

Chen18 2009 >8 150 - 19.3 (29) CC China

Malik34 2008 >11 45 11.1 (5) 4.1 (2) P, CC Pakistan

Kulthanan5 2007 >14 337 3.0 (10) 4.2 (14) R Thailand

Buss20 2006 >17 300a 0 (0) 1.7 (5) R Germany

Pongpreuksa24 2004 >3 38 0 (0) 2.6 (1) R Thailand

Sackesen19 2004 - 17 0 (0) 0 (0) P Turkey

Ahmed72 2003 >10 114 13.2 (15) - P Pakistan

Tousi25 2002 >6 40a 0 (0) - P, CC UK

Zauli29 2001 - 115 0.8 (1) - CC Italy

Arinkal31 2001 >4 55 7.3 (4) - R Turkey

Erel15 2000 >17 50a 0 (0) 30 (15) - Turkey

Bilen26 1999 >8 34 0 (0) 2.9 (1) CC Turkey

Cribier21 1999 >18 110 0.9 (1) - CC France

Llanos28 1998 >4 148a ≤2 (≤3) - R France

Doutre73 1988 - 50a 2 (1) - - France

G€ul16 1998 >19 50a 0 (0) 6 (3) CC Turkey

Smith27 1997 - 50 0 (0) - R UK

Kanazawa7 1996 >17 58a 25.8 (15) 0 (0) P, CC Japan

Vaida6 1983 >18 83 - 2.4 (2) P USA

-, no data, not defined in the paper or in the abstract; CC, case-control study; CHB, chronic hepatitis B; CHC, chronic hepatitis C; CS, cross-sectional

study; CSU, chronic spontaneous urticaria; P, prospective study; R, retrospective study.
aIt is not clear from the paper whether patients with chronic urticarial vasculitis and/or chronic inducible urticaria were excluded.
bIt was not defined in the paper whether patients with acute urticaria were excluded.
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China, Saudi Arabia and Pakistan. This is consistent with the data that

Western Pacific Region, European Region and Eastern Mediterranean

Region have the greatest burden for HBV and/or HCV infection.8

In the few studies that reported significantly higher rates of anti-

HCV positivity in patients with urticaria including CSU as compared

to controls, the samples included were small, risk factors of urticaria

patients were not matched with those of the control group, and/or

some of the patients may have had urticarial vasculitis.7,34 For exam-

ple, in half of all HCV+ patients described by Kanazawa and

coworkers, wheals lasted >24 hours and left pigmentation suggesting

urticarial vasculitis rather than chronic urticaria.7 It is well known

that CHC can cause urticarial vasculitis and that the treatment of

hepatitis with interferon alfa can clear urticarial vasculitis.35 Therapy

of viral hepatitis has also been shown to improve cold urticaria.36 As

for CSU, the results of studies are inconsistent, and it remains

unclear if hepatitis can cause CSU.37 In some patients, chronic urti-

caria reportedly developed in the prodromal phase of acute hepatitis

B or following acute hepatitis A and resolved after hepatitis

TABLE 2 Prevalence of urticarial rash including CSU in patients with chronic hepatitis C

First author Year
Age of patients,
years

n, patients with
hepatitis C

% (n), patients with
urticarial rash

Type of
urticaria Design Country

Satta74 2018 >17 293 0.3 (1) U R Italy

Godara75 2017 >1 14 0 (0) U - India

Hegab76 2015 >17 118 3.4 (4) CU P Egypt

Ali77 2014 >15 205 6.8 (14) U P Pakistan

Amin9 2013 >15 325 5.2 (17) U R Pakistan

Rauf78 2012 >17 180 7.8 (14) U P Pakistan

Asim79 2012 >11 100 6 (6) U - Pakistan

Ejaz80 2010 >19 100 9 (9) CU CS Pakistan

Raslan81 2009 >26 155 0.6 (1) U - Egypt

Azfar82 2008 >17 371 2.4 (9) U - Pakistan

Maticic32 2008 >18 171 1.2 (2) U P, CC Slovenia

Soylu83 2007 >22 50 2 (1) U CC Turkey

Crowson10 2003 >33 35 2.9 (1) NU P USA

Paoletti84 2002 >34 96 1 (1) U P Italy

Zauli29 2001 - 105 0.9 (1) U CC Italy

Origgi85 1998 - 33 3 (1) U - Italy

Dega86 1998 >17 27 14.8 (4) U R France

Cribier43 1998 >17 100 0 (0) U P, CC France

Daoud87 1996 >33 611 0.3 (2) U R USA, Syria

Dupin88 1995 >54 35 5.7 (2) U R France

-, no data, not defined in the paper or in the abstract; CC, case-control study; CS, cross-sectional study; CU, chronic urticarial rash; NU, neutrophilic

urticaria; P, prospective study; R, retrospective study; U, undifferentiated urticarial rash.

TABLE 3 Does the treatment of viral hepatitis lead to CSU remission?

First author Year Type of hepatitis n, CSU patients Treatment of VH

Efficacy of antiviral treatment

CountryViral hepatitis CSU

Dionigi41 2016 CHC 1 Ribavirin, interferon A negative viral load Remissiona Brazil

CHB 2 Specific treatment - Not effective

Colgecen42 2015 CHC 6 Specific treatment - Not effective Turkey

CHB 14 Specific treatment - Not effective

Foschi89 2010 CHC 1b Ribavirin, PEG, HLI A negative viral loadd Remission in 10 dc Italy

Raychaudhuri90 1995 CHC 1 Interferon-a Improved Not effective USA

-, no data; CHC, chronic hepatitis C; CHB, chronic hepatitis B; HLI, human leucocyte interferon-a; PEG, peginterferon-2a.
aAfter 6 mo of a negative viral load.
bSkin biopsy was not carried out.
cUrticaria did not reappear for 2 y despite the relapse of viral replication.
dHCV-RNA was negative 1 mo from the beginning of treatment.
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improvement.38,39 In one patient, CSU reportedly appeared upon

HCV reactivation.40

In two of nine patients reported, remission of CSU was seen

after HCV-specific treatment and improvement (Table 3). In 16

patients with CHB, specific antiviral therapy did not reduce CSU dis-

ease activity.41,42 This is in line with the assessment by Kulthanan

et al5 that the treatment of chronic viral diseases including hepatitis

usually does not result in the remission of CSU or the improvement

of its symptoms.

Little is known about the prevalence of CSU in patients with

viral hepatitis. The point prevalence of CSU in the general population

is around 1%,3 and ≤3% of patients with CHC have urticarial rash as

reported by most studies. Some of these patients may have had

acute urticaria, urticarial vasculitis or chronic inducible urticaria. In a

study from France, none of 100 HCV-infected patients had urticaria

at the time of the study and/or in their past medical history.43 The

data available, therefore, do not support the notion that patients

with hepatitis show higher rates of CSU.

Whether or not there are pathogenic links between CSU and

viral hepatitis remains unclear. Several hypotheses exist that could

explain how hepatitis leads to CSU. HBV and/or HCV infection may

enhance IgE-induced mediator release from mast cells and baso-

phils.6,44 Patella and coworkers showed that protein Fv produced

during viral hepatitis can activate human basophils and skin mast

cells to release histamine and other mediators.45 Later, the same

authors confirmed that protein Fv acts as an endogenous superanti-

gen by interacting with the VH3 domain of IgE to induce the activa-

tion of mast cells.44 Although this reaction was similar to that of IgG

anti-IgE, protein Fv was approximately 100 times more potent.46

Moreover, protein Fv contributes to the release of IL-4 from baso-

phils. IL-4 promotes the synthesis of IgE by B lymphocytes and may

explain the high serum levels of IgE reportedly found in patients

with active viral hepatitis.47,48 Interestingly, Chicharro et al49 noted

a reduction in viral load in CSU patient with CHB after 6-month

treatment with omalizumab, monoclonal anti-IgE.

There is clinical and experimental evidence for circulating

immune complexes (CICs) in viral hepatitis.11,50,51 Urticarial vasculitis

in viral hepatitis can be explained by the presence of mixed cryo-

globulinemia, the deposition of CICs containing viral antigens, HBsAg

or HCV, in the vessel wall of urticarial lesions, and consequent acti-

vation of the complement pathway.52,53 Mixed cryoglobulinemia as

well as lichen planus and porphyria cutanea tarda are the most com-

mon dermatologic manifestations of HCV infection (Table 4). Cryo-

globulins are cold-insoluble antibodies which form CICs containing

rheumatoid factor, polyclonal IgG and HCV RNA and cause end-

organ damage and vasculitis by precipitating in small- to medium-

sized blood vessels.54 Whether CICs are also important in the devel-

opment of CSU due to CHB/CHC is still unclear. Lockshin and Hur-

ley suggested that the urticarial lesions are induced by antigens from

the inflamed liver.55 These antigens would form CICs7,50 and cause

degranulation of mast cells via activation of complement and the

production of anaphylatoxins. IgG- and C5a-dependent histamine

release from mast cells and basophils is relevant in CSU.56,57 On the

other side, C5a levels were significantly increased in patients with

CHB.58 Neumann and coworkers found HBsAg, C1q and C3 deposits

in the small blood vessels in lesional but not normal skin of patients

with acute hepatitis B and acute urticaria (urticarial vasculitis was

excluded).11 Although the presence of C1q was suggestive of the

classical complement activation and the presence of immune com-

plexes, the authors hypothesized that virus particles play a major

role.

Interestingly, atypical yellow-colour urticaria has been described

in patients with hepatitis C and/or liver cirrhosis.59,60 The cause is

thought to be hyperbilirubinemia and accumulation of the excess

bilirubin in the dermis due to increased vascular permeability.55,59-62

This was confirmed by skin biopsy studies with Hall’s staining for

bilirubin, which revealed focal deposits of olive-green crystals.62

Finally, bile acids can be elevated in serum of patients with viral hep-

atitis63 and were shown to activate cutaneous mast cells.64 Taken

together, there are several possible mechanisms that could explain

TABLE 4 Skin diseases associated with hepatitis B and C

Hepatitis-associated skin diseasesb

Prevalence, %

Hepatitis B in
skin diseases

Skin diseases in
hepatitis B

Hepatitis C in
skin diseases

Skin diseases in
hepatitis C

Mixed cryoglobulinemia 36.7c,91 4.6-12.0c,92,93 80.0-90.0c,94 30.0-40.0c,94

Lichen planus 0.9-4.095,96 29.5d,97 22.3c,d,e,98 0.1-4.9d,e,94,98

Polyarteritis nodosaa 22.0-33.7c,99,100 1.1101 5.0-20.0102 2.810

Porphyria cutanea tarda 17.0103 - 47.0-94.0c,d,e,104,105 <1.0-5.094

Urticarial vasculitisa 0.0-1.3106-108 Case reports52 1.3-4.3c,107,108 ≤3.0e (this review)

Necrolytic acral erythema - - �100c,94 0.2-1.7c,94

aCryoglobulinemia can be present.
bOther common cutaneous manifestations of hepatitis B are serum sickness-like prodrome, papular acrodermatitis of childhood (Gianotti–Crosti

syndrome) and pitted keratolysis.
cAuthors of one or several studies suggested that this skin disease was due to hepatitis.
dStatistically significant association and/or increased risk.
eA systematic review and/or a meta-analysis.
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how viral hepatitis could lead to urticaria. At present, the available

data on the rates of CSU in patients with viral hepatitis and the

rates of CSU in hepatitis do not support this.

Larger systematic and prospective studies, preferably multicentric

ones, are needed to clarify whether viral hepatitis is causally linked

to CSU and whether hepatitis treatment affects the course or dis-

ease activity of CSU. The global GA2LEN network of urticarial cen-

tres of reference and excellence (UCAREs) appears to be suitable to

perform such studies.65

5 | CONCLUSION

The rates of HBV/HCV infection do not appear to be increased in

patients with CSU suggesting that viral hepatitis and CSU are not

usually linked. Whether viral hepatitis can cause CSU in some

patients and whether the course and disease activity of CSU are

affected by antiviral treatment should be investigated in further

studies. For now, routine investigations of HCV/HBV infection in

patients with CSU do not appear relevant or cost-effective and

should only be considered if risk factors of hepatitis are present,

liver function tests are abnormal, or urticarial vasculitis is suspected.
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