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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.*® Autoim-
mune and infectious diseases including viral hepatitis have been
reported to be relevant comorbidities of csu.47 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.’"1°

Abbreviations: CHB, chronic hepatitis B; CHC, chronic hepatitis C; CICs, circulating
immune complexes; CSU, chronic spontaneous urticaria; GBV-C, hepatitis G virus; HAV,
hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D virus;
HEV, hepatitis E virus.

Kolkhir and Pereverzina equally contributed to this study.
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It is now more than 150 years since Graves for the first time
described urticaria in a patient with viral hepatitis.!*? 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. 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 (jii) 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.

24 | 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
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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.*®'> CSU was not significantly
associated with HBsAg positivity as compared to a control group in
some,*®” but not all studies.®

In three studies, the prevalence of HAV ranged from 0% (two
studies) to 8.3% (one study).'®1%2° The prevalence of hepatitis G
virus (GBV-C), in one study, was 1.8%.2* 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.??> 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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TABLE 1 Prevalence of chronic hepatitis B and C in patients with CSU

Age of patients, n, patients
First author Year years with CSU
Dionigi*! 2016 >17 100
Chuamanochan?® 2016 >17 184
inci®4 2015 >17 562
Colgecen*? 2015 >4 3692
Dinu%® 2014 - 168
Zhong®® 2014 >17 1845
Kibsgaard®” 2014 >5 15
Tak*° 2013 >7 40°
Rahman®® 2012 >7 7720
Al-Duliami¢’ 2012 >4 367
Halawani”® 2012 >17 70°
Bhatt*” 2011 >15 70°
Kose”? 2011 >20 140°
Chen® 2009 >8 150
Malik®* 2008 >11 45
Kulthanan® 2007 >14 337
Buss?® 2006 >17 300°
Pongpreuksa®* 2004 >3 38
Sackesen®? 2004 - 17
Ahmed”? 2003 >10 114
Tousi® 2002 >6 40°
Zauli®® 2001 - 115
Arinkal®! 2001 >4 55
Erel®® 2000 >17 507
Bilen?® 1999 >8 34
Cribier?* 1999 >18 110
Llanos?® 1998 >4 148°
Doutre”® 1988 - 50°
Giil*e 1998 >19 507
Smith?” 1997 - 50
Kanazawa’ 1996 >17 582
Vaida® 1983 >18 83

% (n), patients % (n), patients

with CHC with CHB Design Country
1(1) 2(2) P Brazil
0 (0) 13.3 (8) R Thailand
0(0) 3.5(2) R Turkey
1.6 (6) 3.8 (14) R Turkey
2.4 (4) 5.3 (9) P, CC Romania
- 2.7 (35) P, CS China
- 0 (0) CS Denmark
5(2) - P, CC Turkey
7.8 (6) - R Pakistan
0 (0) - R Iraq
7.1 (5) 2.9 (2) P, CC Saudi Arabia
0 (0) 2.8 (2) P, CC India
1.4 (2) 4.3 (6) R Turkey
- 19.3 (29) cc China
11.1 (5) 4.1 (2) P, CC Pakistan
3.0 (10) 4.2 (14) R Thailand
0 (0) 1.7 (5) R Germany
0 (0) 2.6 (1) R Thailand
0 (0) 0 (0) P Turkey
13.2 (15) - P Pakistan
0 (0) - P, CC UK
0.8 (1) = cc Italy
7.3 (4) - R Turkey
0 (0) 30 (15) - Turkey
0 (0) 2.9 (1) CcC Turkey
09 (1) - CcC France
<2 (<3) - R France
2 (1) - - France
0 (0) 6 (3) CcC Turkey
0 (0) - R UK
25.8 (15) 0 (0) P, CC Japan
- 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.

2t is not clear from the paper whether patients with chronic urticarial vasculitis and/or chronic inducible urticaria were excluded.

bt was not defined in the paper whether patients with acute urticaria were excluded.

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.® In
almost half of the studies, none of any of the patients with CSU

investigated had CHC.141619202327 pates of HCV positivity in
patients with chronic urticaria were similar to those in the general

1315 and Italy.?? In six studies that

population of France,?%?® Turkey
also investigated control subjects, their prevalence of CHC was
found to be comparable to that of patients with CSU.172%2530-32 |4
one study from China, CHB was even found to be less prevalent in
patients with CSU as compared to the general population.®®

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

Age of patients, n, patients with % (n), patients with Type of
First author Year years hepatitis C urticarial rash urticaria Design Country
Satta” 2018 >17 293 0.3 (1) U R Italy
Godara”® 2017 >1 14 0 (0) U - India
Hegab”® 2015 >17 118 3.4 (4) cu P Egypt
Ali”” 2014 >15 205 6.8 (14) P Pakistan
Amin’ 2013 >15 325 52 (17) R Pakistan
Rauf’® 2012 >17 180 7.8 (14) P Pakistan
Asim”? 2012 >11 100 6 (6) - Pakistan
Ejaz®° 2010 >19 100 9(9) cu cS Pakistan
Raslan®! 2009 >26 155 0.6 (1) - Egypt
Azfar®? 2008 >17 371 2.4 (9) - Pakistan
Maticic? 2008 >18 171 1.2 (2) P, CC Slovenia
Soylu®® 2007 >22 50 2 (1) U cC Turkey
Crowson*® 2003 >33 35 2.9 (1) NU P USA
Paoletti®* 2002 >34 96 1(1) U P Italy
Zauli®® 2001 - 105 0.9 (1) U cc Italy
Origgi®® 1998 - 33 3(1) V] - Italy
Dega®® 1998 >17 27 14.8 (4) V] R France
Cribier*® 1998 >17 100 0 (0) U P, CC France
Daoud®” 1996 >33 611 0.3 (2 U USA, Syria
Dupin® 1995 >54 35 57 (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?

Efficacy of antiviral treatment

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

Dionigi*! 2016 CHC 1 Ribavirin, interferon A negative viral load Remission? Brazil
CHB 2 Specific treatment - Not effective

Colgecen*? 2015 CHC 6 Specific treatment - Not effective Turkey
CHB 14 Specific treatment - Not effective

Foschi® 2010 CHC 1° Ribavirin, PEG, HLI A negative viral load®  Remission in 10 d° ltaly

Raychaudhuri’® 1995  CHC 1 Interferon-o Improved Not effective USA

-, no data; CHC, chronic hepatitis C; CHB, chronic hepatitis B; HLI, human leucocyte interferon-o; PEG, peginterferon-2o.

2After 6 mo of a negative viral load.

bSkin biopsy was not carried out.

“Urticaria did not reappear for 2 y despite the relapse of viral replication.
9HCV-RNA was negative 1 mo from the beginning of treatment.

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.®

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.”>* 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.” It is well known
that CHC can cause urticarial vasculitis and that the treatment of
hepatitis with interferon alfa can clear urticarial vasculitis.>> Therapy
of viral hepatitis has also been shown to improve cold urticaria.3® As
for CSU, the results of studies are inconsistent, and it remains
unclear if hepatitis can cause CSU.3” 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
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improvement.*®%? In one patient, CSU reportedly appeared upon
HCV reactivation.*°

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.*>*? This is in line with the assessment by Kulthanan
et al® 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%,% 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.*> 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.>** 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.*® 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.** Although this reaction was similar to that of IgG
anti-IgE, protein Fv was approximately 100 times more potent.*¢
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

|49

with active viral hepatitis.*”**® Interestingly, Chicharro et al*® noted

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

treatment with omalizumab, monoclonal anti-IgE.

TABLE 4 Skin diseases associated with hepatitis B and C

Prevalence, %

There is clinical and experimental evidence for circulating
immune complexes (CICs) in viral hepatitis.}*°%>! 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.’?>>® 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.>* 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

750 and cause

the inflamed liver.>®> These antigens would form CICs
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.>®>” On the
other side, C5a levels were significantly increased in patients with
CHB.>® 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).!? 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.’®*° The cause is
thought to be hyperbilirubinemia and accumulation of the excess
bilirubin in the dermis due to increased vascular permeability.>>%-62
This was confirmed by skin biopsy studies with Hall's staining for
bilirubin, which revealed focal deposits of olive-green crystals.®?
Finally, bile acids can be elevated in serum of patients with viral hep-
atitis®® and were shown to activate cutaneous mast cells.®* Taken

together, there are several possible mechanisms that could explain

Hepatitis B in
Hepatitis-associated skin diseases® skin diseases
Mixed cryoglobulinemia 36.7°7
Lichen planus 0.9-4.07>76
Polyarteritis nodosa® 22.0-33.7¢99:100
Porphyria cutanea tarda 17.0%03

Urticarial vasculitis® 0.0-1.310¢108
Necrolytic acral erythema -

2Cryoglobulinemia can be present.

Skin diseases in Hepatitis C in Skin diseases in
hepatitis B skin diseases hepatitis C
4,6-12.0°7273 80.0-90.0574 30.0-40.05%4
29.5d,97 22.3c,d,e,98 0.1_4.9d.e,94,98
1.1 5.0-20.0'°2 2.8%°

- 47.0-94.,054:104.105 <1.0-5.07*

Case reports°? 1.3-4.3¢107:108 <3.0° (this review)
- ~1007* 0.2-1.7¢%4

POther common cutaneous manifestations of hepatitis B are serum sickness-like prodrome, papular acrodermatitis of childhood (Gianotti-Crosti

syndrome) and pitted keratolysis.

“Authors of one or several studies suggested that this skin disease was due to hepatitis.

dStatistically significant association and/or increased risk.
®A 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 (UCARESs) appears to be suitable to

perform such studies.®®

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.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.

ORCID

P. Kolkhir
N. Pereverzina
M. Maurer

http://orcid.org/0000-0001-5380-8132
http://orcid.org/0000-0003-1563-9475
http://orcid.org/0000-0002-4121-481X

REFERENCES

1. Zuberbier T, Aberer W, Asero R, et al. The EAACI/GA2LEN/EDF/
WAO guideline for the definition, classification, diagnosis and man-
agement of urticaria. The 2017 revision and update. Allergy. 2018;
https://doi.org/10.1111/all.13397

2. Church MK, Kolkhir P, Metz M, Maurer M. The role and relevance
of mast cells in urticaria. Immunol Rev. 2018;282:232-247.

3. Maurer M, Weller K, Bindslev-Jensen C, et al. Unmet clinical needs
in chronic spontaneous urticaria. A GA(2)LEN task force report.
Allergy. 2011;66:317-330.

4. Kolkhir P, Borzova E, Grattan C, Asero R, Pogorelov D, Maurer M.
Autoimmune comorbidity in chronic spontaneous urticaria: a sys-
tematic review. Autoimmun Rev. 2017;16:1196-1208.

5. Kulthanan K, Jiamton S, Thumpimukvatana N, Pinkaew S. Chronic
idiopathic urticaria: prevalence and clinical course. J Dermatol.
2007;34:294-301.

6. Vaida GA, Goldman MA, Bloch KJ. Testing for hepatitis B virus in
patients with chronic urticaria and angioedema. J Allergy Clin Immu-
nol. 1983;72:193-198.

7. Kanazawa K, Yaoita H, Tsuda F, Okamoto H. Hepatitis C virus
infection in patients with urticaria. J Am Acad Dermatol.
1996;35:195-198.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Allergy sz~ 2 W] LEYJﬂ

. WHO. Global Hepatitis Report 2017. Geneva, Switzerland: World

Health Organization. France; 2017: 86.

. Amin S, Irfanullah KI, Wazir MN. Chronic hepatitis “C" A dermato-

logic outlook. J Liaquat Uni Med Health Sci. 2013;12:12-16.
Crowson AN, Nuovo G, Ferri C, Magro CM. The dermatopathologic
manifestations of hepatitis C infection: a clinical, histological, and
molecular assessment of 35 cases. Hum Pathol. 2003;34:573-579.
Neumann HA, Berretty PJ, Folmer SC, Cormane RH. Hepatitis B
surface antigen deposition in the blood vessel walls of urticarial
lesions in acute hepatitis B. Br J Dermatol. 1981;104:383-388.
Graves R. Clinical Lectures on ihe Practice of Medicine. Dublin, Ire-
land: Fannin and Co; 1843: 937.

Kose S, Cavdar G, Turken M, Yavas S. Alerji hastalarinda hepatit B
ve hepatit C prevalansi. Viral Hepatit Derg. 2010;16:102-105.

Inci A, Glinaydin A. Evaluation of hepatitis B and hepatitis C fre-
quency in patients with chronic urticaria. Arastirma. 2015;7:13-16.
Erel A, Oruk S, Senol E, Gurer MA. Kronik urtikerde hepatit B ve
hepatit C seroprevelansi. T Klin Dermatoloji. 2000;10:13-15.

Gul U, Cevik MA. Kronik urtikerde hepatit A, B, C virus sero-
prevalansi. f¢c Hastaliklari Dergisi. 1998;5:385-387.

Bhatt T. Chronic urticaria: are hepatotrophic viruses B & C to
blame? Egypt Dermatol Online J. 2011;7:3.

Chen M-c, Huang Y-y, Zou Y-n. The relationship between chronic
urticaria and hepatitis B virus infection. Chin Trop Med.
2009;9:1717.

Sackesen C, Sekerel BE, Orhan F, Kocabas CN, Tuncer A, Adalioglu
G. The etiology of different forms of urticaria in childhood. Pediatr
Dermatol. 2004;21:102-108.

Buss YA, Garrelfs UC, Sticherling M. Chronic urticaria-which clinical
parameters are pathogenetically relevant? A retrospective investiga-
tion of 339 patients. J Dtsch Dermatol Ges. 2007;5:22-29.

Cribier BJ, Santinelli F, Schmitt C, Stoll-Keller F, Grosshans E.
Chronic urticaria is not significantly associated with hepatitis C or
hepatitis G infection: a case-control study. Arch Dermatol.
1999;135:1335-1339.

Scully LJ, Ryan AE. Urticaria and acute hepatitis A virus infection.
Am J Gastroenterol. 1993;88:277-278.

Chuamanochan M, Kulthanan K, Tuchinda P, Chularojanamontri L,
Nuchkull P. Clinical features of chronic urticaria in aging population.
Asian Pac J Allergy Immunol. 2016;34:201-205.

Pongpreuksa S, Boochoo S, Kulthanan K, et al. Chronic urticaria:
what is worth doing in pediatric population? J Allergy Clin Immunol.
2004;113(2 suppl):134.

Tousi P, Rahmati M, Korshid SM. Urticaria and hepatitis C infection:
is there a relationship? Int J Dermatol. 2002;41:712-713.

Bilen N, Apaydin R, Mutlu B, Bayramgirler D, Yildirim G. Kronik
urtikerli olgularda. Hepatit C virus infeksiyonu arastirilmali mi?. T
Klin Dermatoloji. 1999;9:134-136.

Smith R, Caul EO, Burton JL. Urticaria and hepatitis C. Br J Derma-
tol. 1997;136:980.

Llanos F, Raison-Peyron N, Meunier L, Ducos J, Meynadier J.
Hepatitis C virus infection in patients with urticaria. J Am Acad Der-
matol. 1998;38:646.

Zauli D, Grassi A, Lari F, Bortolotti R, Ballardini G, Bianchi F. Lack
of association between hepatitis C virus (HCV) infection and
chronic urticaria. J Allergy Clin Immunol. 2001;107:S52.

Tak H. Kronik urtiker ve hepatit c virts infeksiyonu iliskisi. The rela-
tionship between chronic urticaria and hepatitis ¢ infection. S.D.U
Saglik Bilimleri Dergisi. 2013;4:23-25.

Arinkal I, Yakut Buyuk A, Sudogan S, Akkiz S, Kavala M. Incidence
of anti HCV antibody in chronic idiopathic urticaria. Goztepe Tip
Dergisi. 2001;16:14-16.

Maticic M, Poljak M, Lunder T, Rener-Sitar K, Stojanovic L. Lichen
planus and other cutaneous manifestations in chronic hepatitis C:
pre- and post-interferon-based treatment prevalence vary in a


http://orcid.org/0000-0001-5380-8132
http://orcid.org/0000-0001-5380-8132
http://orcid.org/0000-0001-5380-8132
http://orcid.org/0000-0003-1563-9475
http://orcid.org/0000-0003-1563-9475
http://orcid.org/0000-0003-1563-9475
http://orcid.org/0000-0002-4121-481X
http://orcid.org/0000-0002-4121-481X
http://orcid.org/0000-0002-4121-481X
https://doi.org/10.1111/all.13397

ﬂWI LEY—Allergy:smszs 2,

33.
34.
35.
36.
37.

38.

39.

40.

41.
42.
43.

44,

45.
46.
47.

48.

49.
50.
51.
52.

53.

KOLKHIR ET AL.

cohort of patients from low hepatitis C virus endemic area. J Eur
Acad Dermatol Venereol. 2008;22:779-788.

Zhong H, Song Z, Chen W, et al. Chronic urticaria in Chinese popu-
lation: a hospital-based multicenter epidemiological study. Allergy.
2014;69:359-364.

Malik L, Mufti S, Saeed S, Ahmed S, Hussain |. Hepatitis C seroposi-
tivity in patients with acute and chronic urticaria. J Pak Assoc Der-
matol. 2008;18:144-148.

Hamid S, Cruz PD, Lee WM. Urticarial vasculitis caused by hepatitis
C virus infection: response to interferon alfa therapy. J Am Acad
Dermatol. 1998;39:278-280.

Ito A, Kazama T, Ito K, Ito M. Purpura with cold urticaria in a
patient with hepatitis C virus infection-associated mixed cryoglobu-
linemia type llI: successful treatment with interferon-beta. J Derma-
tol. 2003;30:321-325.

Siddique N, Pereira BN, Hasan Arshad S. Hepatitis C and urticaria:
cause and effect? Allergy. 2004;59:668.

Griffin PM, Kevat DA, McCarthy JS, Woods ML. Chronic urticaria fol-
lowing acute hepatitis A. BMJ Case Rep. 2012;2012:bcr2012006479.
van Aalsburg R, de Pagter AP, van Genderen PJ. Urticaria and peri-
orbital edema as prodromal presenting signs of acute hepatitis B
infection. J Travel Med. 2011;18:224-225.

Leiva-Salinas M, Francés L, Marin-Cabanas |, Arribas Granados MP,
Silvestre JF. Effectiveness and safety of omalizumab in a patient
with chronic urticaria and hepatitis C. J Eur Acad Dermatol Venereol.
2015;29:1027-1028.

Dionigi PC, Menezes MC, Forte WC. A prospective ten-year fol-
low-up of patients with chronic urticaria. Allergol Immunopathol
(Madr). 2016;44:286-291.

Colgecen E, Ozyurt K, Gul Al, Utas S. Evaluation of etiological fac-
tors in patients with chronic urticaria. Acta Dermatovenerol Croat.
2015;23:36-42.

Cribier B, Samain F, Vetter D, Heid E, Grosshans E. Systematic
cutaneous examination in hepatitis C virus infected patients. Acta
Derm Venereol. 1998;78:355-357.

Genovese A, Borgia G, Bouvet JP, et al. Protein Fv produced during
viral hepatitis is an endogenous immunoglobulin superantigen acti-
vating human heart mast cells. Int Arch Allergy Immunol.
2003;132:336-345.

Patella V, Bouvet JP, Marone G. Protein Fv produced during vital
hepatitis is a novel activator of human basophils and mast cells. J
Immunol. 1993;151:5685-5698.

Marone G, Rossi FW, Detoraki A, Granata F, Genovese A, Spadaro
G. Role of superallergens in allergic disorders. Chem Immunol
Allergy. 2007;93:195-213.

Gutierrez D, Guardia P, Delgado J, et al. Increased serum IgE in
acute type A, B and delta hepatitis. J Investig Allergol Clin Immunol.
1997;7:119-121.

Levo Y, Shalit M. Serum IgE levels in patients with liver disease.
Ann Allergy. 1981;47:456-459.

Chicharro P, Rodriguez-Jimenez P, de Argila D. Efficacy and safety of
omalizumab in a patient with chronic spontaneous urticaria and active
hepatitis B virus infection. Actas Dermosifiliogr. 2017;108:383-384.
Dienstag JL, Bhan AK, Alter HJ, Feinstone SM, Purcell RH. Circulat-
ing immune complexes in non-A, non-B hepatitis. Possible masking
of viral antigen. Lancet. 1979;1:1265-1267.

Hijikata M, Shimizu YK, Kato H, et al. Equilibrium centrifugation
studies of hepatitis C virus: evidence for circulating immune com-
plexes. J Virol. 1993;67:1953-1958.

Dienstag JL, Rhodes AR, Bhan AK, Dvorak AM, Mihm MC Jr,
Wands JR. Urticaria associated with acute viral hepatitis type B:
studies of pathogenesis. Ann Intern Med. 1978;89:34-40.
Pinto-Almeida T, Caetano M, Alves R, Selores M. Cutaneous lesions
and finger clubbing uncovering hypocomplementemic urticarial

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

vasculitis and hepatitis C with mixed cryoglobulinemia. An Bras Der-
matol. 2013;88:973-976.

Charles ED, Dustin LB. Hepatitis C virus-induced cryoglobulinemia.
Kidney Int. 2009;76:818-824.

Lockshin NA, Hurley H. Urticaria as a sign of viral hepatitis. Arch
Dermatol. 1972;105:570-571.

Kikuchi Y, Kaplan AP. A role for C5a in augmenting 1gG-dependent
histamine release from basophils in chronic urticaria. J Allergy Clin
Immunol. 2002;109:114-118.

Ferrer M, Nakazawa K, Kaplan AP. Complement dependence of his-
tamine release in chronic urticaria. J Allergy Clin Immunol.
1999;104:169-172.

Xu R, Lin F, He J, et al. Complement 5a stimulates hepatic stellate
cells in vitro, and is increased in the plasma of patients with chronic
hepatitis B. Immunology. 2013;138:228-234.

Imanishi H, Tsuruta D, Kobayashi H, Ishii M. Yellow urticaria associ-
ated with hepatitis type-C liver cirrhosis. J Dermatol. 2006;33:823-
824.

Patel SB, Mutasim DF. Yellow urticaria secondary to hyperbiliru-
binemia in a patient with end-stage liver disease. Cutis.
2002;70:41-44.

Chiba T, Hayashi F, Shinmura M, et al. Yellow urticaria in a
patient with hepatic cirrhosis. G Ital Dermatol Venereol. 2014;149:
381-382.

Nava Cruz EM, Castanedo-Cézares JP, Hernandez Blanco DV, Tor-
res-Alvarez B. Yellow urticaria and biliary pancreatitis. JAAD Case
Rep. 2017;3:448-450.

Kim MJ, Suh DJ. Profiles of serum bile acids in liver diseases. Kor-
ean J Intern Med. 1986;1:37-42.

Quist RG, Ton-Nu HT, Lillienau J, Hofmann AF, Barrett KE. Activa-
tion of mast cells by bile acids. Gastroenterology. 1991;101:446-
456.

Maurer M, Metz M, Bindslev-Jensen C, et al. Definition, aims, and
implementation of GA(2) LEN Urticaria Centers of Reference and
Excellence. Allergy. 2016;71:1210-1218.

Dinu L, Ene C, Tampa M, Dulgheru L, Diaconu D. The seropreva-
lence of several infections in urticaria. BMC Infect Dis. 2014;14
(suppl 7):P72.

Kibsgaard L, Lefevre AC, Deleuran M, Vestergaard C. A case series
study of eighty-five chronic spontaneous urticaria patients referred
to a tertiary care center. Ann Dermatol. 2014;26:73-78.

Rahman A, Rizvi SD, Sheikh ZI. Frequency of HCV infection in dif-
ferent dermatological disorders. J Ayub Med Coll Abbottabad.
2012;24:58-61.

Al-Duliami A, Al-Kiali K, Hasan A. Is there any relationship between
hepatitis C virus infection and skin diseases? Diyala J Med.
2012;3:51-56.

Halawani M. Screening of hepatitis C virus genotypes in urticaria
patients in Saudi Arabia. Genet Test Mol Biomarkers. 2012;16:964-
967.

Kose S, Serin-Senger S, Cavdar G. Sik gorllen bir deri hastaligi olan
urtikere eslik eden fokal. infeksiyonlar. Klimik Dergisi. 2011;24:98-
100.

Ahmed |, Wahid Z, Ahmed Z. Chronic urticaria: frequency of anti-
HCV antibodies. J Pak Assoc Dermatol. 2003;13:179-183.

Doutre MS, Beylot-Barry M, Beylot C. Urticaria and hepatitis C
infection. Br J Dermatol. 1998;138:194-195.

Satta R, Pes GM, Quarta Colosso BM, Dore MP. Skin manifesta-
tions in patients with hepatitis C virus-related chronic liver disease.
J Eur Acad Dermatol Venereol. 2018; https://doi.org/10.1111/jdv.
14848

Godara SK, Thappa DM, Pottakkatt B, et al. Cutaneous manifesta-
tions in disorders of hepatobiliary system. Indian Dermatol Online J.
2017;8:9-15.


https://doi.org/10.1111/jdv.14848
https://doi.org/10.1111/jdv.14848

KOLKHIR ET AL.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Hegab DS, Sweilam MA. Cryoglobulinaemia in Egyptian patients
with extrahepatic cutaneous manifestations of chronic hepatitis C
virus infection. Dermatol Res Pract. 2015;2015:182609.

Ali R, Ashfag M, Bukhari M, Shahzad A. Mucocutaneous manifesta-
tions in hepatitis C patients. J Pak Assoc Dermatol. 2014;24:40-45.
Rauf A, Aman S, Nadeem M, Kazmi A. Frequency of cutaneous
manifestations in patients of hepatitis C virus infection. Annals.
2012;18:66-70.

Asim S, Wahid Z. Cutaneous manifestations in hepatitis C virus
infection. Pak J Med Sci. 2012;28:891-894.

Ejaz A, Ahmed R, Fazal I, Tahir M. Frequency of various cutaneous
disorders in chronic hepatitis C virus infection. J Pak Assoc Derma-
tol. 2010;20:10-14.

Raslan HM, Ezzat WM, Abd El Hamid MF, Emam H, Amre KS. Skin
manifestations of chronic hepatitis C virus infection in Cairo, Egypt.
East Mediterr Health J. 2009;15:692-700.

Azfar NA, Zaman T, Rashid T, Jahangir M. Cutaneous manifesta-
tions in patients of hepatitis C. J Pak Assoc Dermatol. 2008;18:138-
143.

Soylu S, Gul U, Kilic A. Cutaneous manifestations in patients posi-
tive for anti-hepatitis C virus antibodies. Acta Derm Venereol.
2007;87:49-53.

Paoletti V, Mammarella A, Basili S, et al. Prevalence and clinical fea-
tures of skin diseases in chronic HCV infection. A prospective study
in 96 patients. Panminerva Med. 2002;44:349-352.

Origgi L, Vanoli M, Lunghi G, Carbone A, Grasso M, Scorza R.
Hepatitis C virus genotypes and clinical features in hepatitis C
virus-related mixed cryoglobulinemia. Int J Clin Lab Res.
1998;28:96-99.

Dega H, Francés C, Dupin N, et al. Pruritus and the hepatitis C
virus. The MULTIVIRC Unit. Ann Dermatol Venereol. 1998;125:9-12.
Daoud M, el-Azhary R, Gibson L, Lutz M, Daoud S. Chronic hepati-
tis C, cryoglobulinemia, and cutaneous necrotizing vasculitis. Clini-
cal, pathologic, and immunopathologic study of twelve patients. J
Am Acad Dermatol. 1996;34:219-223.

Dupin N, Chosidow O, Lunel F, et al. Essential mixed cryoglobuline-
mia. A comparative study of dermatologic manifestations in patients
infected or noninfected with hepatitis C virus. Arch Dermatol.
1995;131:1124-1127.

Foschi FG, Dall'aglio AC, Lanzi A, et al. Cryoglobulinemia in elderly
patients with HCV-related chronic hepatitis. World J Gastrointest
Pharmacol Ther. 2010;1:72-74.

Raychaudhuri SP, Myra K. Chronic urticaria and hepatitis C. Int J
Dermatol. 1995;34:823-824.

Shi XH, Ma J, Li C, et al. Clinical features of 30 patients with cryo-
globulinemia. Zhongguo Yi Xue Ke Xue Yuan Xue Bao. 2014;36:639-
644,

Levo Y, Gorevic PD, Kassab HJ, Zucker-Franklin D, Franklin EC.
Association between Hepatitis B virus and essential mixed cryo-
globulinemia. N Engl J Med. 1977;296:1501-1504.

Cesur S, Akin K, Kurt H. The significance of cryoglobulinemia in
patients with chronic hepatitis B and C virus infection. Hepatogas-
troenterology. 2003;50:1487-1489.

Wiznia LE, Laird ME, Franks AG Jr. Hepatitis C virus and its cuta-
neous manifestations: treatment in the direct-acting antiviral era.
J Eur Acad Dermatol Venereol. 2017;31:1260-1270.

Song J, Zhang Z, Ji X, et al. Lack of evidence of hepatitis in patients
with oral lichen planus in China: a case control study. Med Oral
Patol Oral Cir Bucal. 2016;21:161-168.

96.

97.

98.

99.

100.

101.

102.

108.

104.

105.

106.

107.

108.

SuU

Allergy sz~ 2 W] LEYJﬂ

Birkenfeld S, Dreiher J, Weitzman D, Cohen AD. A study on the
association with hepatitis B and hepatitis C in 1557 patients with
lichen planus. J Eur Acad Dermatol Venereol. 2011;25:436-440.
Dogan B. Dermatological manifestations in hepatitis B surface anti-
gen carriers in east region of Turkey. J Eur Acad Dermatol Venereol.
2005;19:323-325.

Lodi G, Pellicano R, Carrozzo M. Hepatitis C virus infection and
lichen planus: a systematic review with meta-analysis. Oral Dis.
2010;16:601-612.

Guillevin L, Mahr A, Callard P, et al. Hepatitis B virus-associated
polyarteritis nodosa: clinical characteristics, outcome, and impact of
treatment in 115 patients. Medicine (Baltimore). 2005;84:313-322.
Janssen HL, van Zonneveld M, van Nunen AB, Niesters HG, Schalm
SW, de Man RA. Polyarteritis nodosa associated with hepatitis B virus
infection. The role of antiviral treatment and mutations in the hepatitis
B virus genome. Eur J Gastroenterol Hepatol. 2004;16:801-807.
Drueke T, Barbanel C, Jungers P, et al. Hepatitis B antigen-asso-
ciated periarteritis nodosa in patients undergoing long-term
hemodialysis. Am J Med. 1980;68:86-90.

Carson CW, Conn DL, Czaja AJ, Wright TL, Brecher ME. Frequency
and significance of antibodies to hepatitis C virus in polyarteritis
nodosa. J Rheumatol. 1993;20:304-309.

Rocchi E, Gibertini P, Cassanelli M, Pietrangelo A, Jensen J, Ventura
E. Hepatitis B virus infection in porphyria cutanea tarda. Liver.
1986;6:153-157.

Chuang TY, Brashear R, Lewis C. Porphyria cutanea tarda and hep-
atitis C virus: a case-control study and meta-analysis of the litera-
ture. J Am Acad Dermatol. 1999;41:31-36.

Gisbert JP, Garcia-Buey L, Pajares JM, Moreno-Otero R. Prevalence
of hepatitis C virus infection in porphyria cutanea tarda: systematic
review and meta-analysis. J Hepatol. 2003;39:620-627.

Mehregan DR, Hall MJ, Gibson LE. Urticarial vasculitis: a
histopathologic and clinical review of 72 cases. J Am Acad Derma-
tol. 1992;26:441-448.

Kulthanan K, Cheepsomsong M, Jiamton S. Urticarial vasculitis: etiolo-
gies and clinical course. Asian Pac J Allergy Immunol. 2009;27:95-102.
Dincy CV, George R, Jacob M, Mathai E, Pulimood S, Eapen EP.
Clinicopathologic profile of normocomplementemic and hypocom-
plementemic urticarial vasculitis: a study from South India. J Eur
Acad Dermatol Venereol. 2008;22:789-794.

PPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of the article.

How to cite this article: Kolkhir P, Pereverzina N, Olisova O,
Maurer M. Comorbidity of viral hepatitis and chronic
spontaneous urticaria: A systematic review. Allergy.
2018;73:1946-1953. https://doi.org/10.1111/all.13482



https://doi.org/10.1111/all.13482

)

Identification

[

|

Screening

Eligibility

Included

Records identified using search terms (n =554)
Additional records identified through other sources (n = 15)

Excluded based on titles and abstracts:
reviews, unclear diagnosis, basic research,
case reports (n = 496)

Articles retrieved for full-texts review (n = 73)

Excluded (n = 16):
Overlapped subjects (n = 4)
Prevalence of hepatitis or urticarial rash was
not reported (n = 12)

A 4

Potentially relevant articles included (n = 57)

Excluded (n = 4):
Diagnosis of hepatitis is not obvious (n = 2)
Unclear prevalence of hepatitis (n = 2)

A 4

A 4

Studies included in systematic review (n = 53)




	2018-73-1946-53.pdf
	all13482-sup-0001-FigS1.pdf

