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Editorial

Gender/sex-specific medicine is still a neglected field of
investigation, which is devoted to the analysis of the disparity
between men and women in disease pathogenesis and prevention,
in the detection of clinical signs or symptoms, in the prognosis and
response to therapy as well as in psychological and social determinants
of morbidity. For instance, it is well documented that incidence and
outcome of several human diseases, such as cardiovascular diseases,
tumors, degenerative diseases, or some respiratory and neurological
disorders display a significant disparity between males and females
[1-4]. In addition, it is now emerging that men and women also
experience a different susceptibility to some virus infections, often
with a different outcome. In addition, even the prevention or the
response to antiviral treatments can display significant differences
between male and female patients [5].

Hepatitis B (HBV) and C viruses (HCV) are responsible of
chronic liver disease and are the major risk factors for development of
hepatocellular carcinoma (HCC) [6]. It is estimated that 240 million
people worldwide are chronically infected with HBV and at risk of
serious illness, like cirrhosis and HCC. One hundred seventy million
people are estimated to be chronically infected with HCV, whose
infection prevalence is about 3% in the developed countries whereas,
only in Europe, about 4 million people are HCV carriers [7,8]. Beside
these epidemiological data, sex disparity in the natural history of
HBYV and HCV infections and in the evolution and progression of the
associated liver disease in different geographic areas of the world [9]
have been reported since many [10]

A number of studies are available regarding gender differences in
HBYV infection, whereas HCV infection appears studied in less detail.
After the initial knowledge that men are more likely than women to
become chronic carriers for HBV [11], it has been recognized that

the serum prevalence of HBV surface antigen (HBsAg) and the DNA
virus titers are higher in serum of men than women [12,13]. Both these
viral factors probably contribute to the increased risk to develop HCC
in male with respect to female. In fact, the male/female ratio for HCC
prevalence has been reported to be from 2:1 to 4:1 [14]. Due to the close
interaction between virus and host, both host and viral mechanisms
could be responsible of this gender disparity in HBV infection and
disease progression. One of these mechanisms seems to be ascribable
to hormonal milieu [15]. For instance, steroid hormones have been
suggested to mediate sex differences in susceptibility to liver cancer
upon HBV infection: elevated testosterone levels and expression
of Androgen Receptor (AR) genes were found strictly related with
the increased risk of HCC in men [16]. One mechanism by which
androgens affect HBV replication has been identified in their direct
binding to Androgen Response Elements (ARE) in the enhancer I of
HBYV thus causing modulation of virus transcription and increasing
virus titer in serum of males [17]. In turn, HBV directly increases AR
level through the enhancing transcriptional activity of AR, mediated
by the HBV encoded X protein [18]. In addition, hormones can affect
host immune response. With regard to this, 17-beta estradiol (E2), a
major naturally occurring estrogen in women, reduces the synthesis
of Interleukin-6 by Kupffer cells, a cytokine known to play a crucial
role in fibrosis and HCC. This apparently occurs in the livers of
male mice through the inhibition of the transcription factor NFkB
(nuclear factor kappa-light-chain- enhancer of activated B cells)
via the universal adapter protein Mydd88 [19]. Recently, an HCC-
related mutation in the large surface antigen of HBV genotype C has
been found only in male patients [20]. All these mechanisms can at
least partially explain the gender disparity in the progression of HBV
infection towards HCC. Furthermore, given the hormone modulation
exerted by HBV, this virus has recently been considered as a sex-
hormone responsive. One more facet of disparity is the sex difference
in response to HBV vaccine: anti-HBV antibodies titers have been
found higher in vaccinated females than in males so that male sex has
been suggested to represent a sort of predictor of unresponsiveness to
HBYV vaccination [5].

In the case of HCV infection, the progression from chronic
hepatitis C to cirrhosis is slower in females than males and the risk
to develop HCC in female chronic carriers is significantly lower than
in chronically infected male patients [10,21]. Moreover, females have
been suggested to experience a higher rate of spontaneous HCV
clearance than males [22]. As for HBV, also in the case of HCV
the steroid hormones have been suggested to be possible players of
the reported sex differences. It has been shown that treatment with
E2 of HCV infected cell cultures reduced the production of HCV
virions, probably inhibiting virus assembly /secretion, whereas E2
did not affect HCV RNA replication nor virus protein synthesis
[23]. However, in the post-menopausal women, when estrogen levels
decrease, these sex differences are mitigated and partially reversed.
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In fact, in post-menopausal women fibrosis, liver inflammation and
pro-inflammatory cytokine concentrations are more elevated than in
women in reproductive age.

Sex is variably associated also with higher and lower Sustained
Virological Response (SVR) to anti- HCV therapy based on
pegylated interferon and ribavirin [24] and to the efficacy of standard
therapy. In fact, pre-menopausal women have shown a higher rate
of SVR to the standard therapy compared to men and experience
more adverse reactions to therapy [25]. According to the above, in
postmenopausal women therapy is less effective [26]. Investigations
on the mechanisms responsible for the disparity in response to
HCV treatment highlighted the possibility that interferon signaling
pathway could be more active in pre-menopausal patients than in
post-menopausal patients as well as in males. Furthermore, MxA
expression (a marker for JAK/STAT pathway activation) was found
up-regulated in pre-menopausal women compared to males and
post-menopausal women This is probably related to the reported
different production of interferon upon toll-like receptor 7 agonists,
greater in pre-menopausal women [27].

Although sex differences in hepatitis B and C virus infection are
becoming evident, investigation of the host and viral mechanisms
involved are often neglected and only partially clarified. From the
revised literature it appears that HBV and HCV infection have worse
outcome and faster progression in men than in women. Women also
display a better response to therapy and to anti- HBV vaccination. In
addition, sex hormones not only directly affect viral replication but,
also, exert potent immunomodulating effects. Estrogens potentiate
immune response, both humoral and innate, whereas androgens
are mainly immunosuppressive [28,29]. Improving our knowledge
on gender differences as concern hepatitis virus pathogenesis and
progression will improve treatments and vaccination schedules,
leading to point out more adequate doses and quality of vaccines and
drugs, also in post-menopausal women. This will probably represent
a pre-requisite for a mandatory objective of the modern medicine: the
appropriateness and the personalization of the cures.

References

1. Baggio G, Corsini A, Floreani A, Giannini S, Zagonel V. Gender medicine: a
task for the third millennium. Clin Chem Lab Med. 2013; 51: 713-727.

2. Rosen SE, Henry S, Bond R, Pearte C, Mieres JH. Sex-Specific Disparities
in Risk Factors for Coronary Heart Disease. Curr Atheroscler Rep. 2015; 17:
523.

3. Zhang Y1. Understanding the gender disparity in bladder cancer risk: the
impact of sex hormones and liver on bladder susceptibility to carcinogens. J
Environ Sci Health C Environ Carcinog Ecotoxicol Rev. 2013; 31: 287-304.

4. Zhao L, Woody SK, Chhibber A. Estrogen receptor 3 in Alzheimer's disease:
from mechanisms to therapeutics. Ageing Res Rev. 2015; S1568-1637:
30014-3.

5. Klein SL. Sex influences immune responses to viruses, and efficacy of
prophylaxis and treatments for viral diseases. Bioessays. 2012; 34: 1050-
1059.

6. Bartosch B. Hepatitis B and C viruses and hepatocellular carcinoma. Viruses.
2010; 2: 1504-1509.

7. Rapti |, Hadziyannis S. Risk for hepatocellular carcinoma in the course of
chronic hepatitis B virus infection and the protective effect of therapy with
nucleos(t)ide analogues. World J Hepatol. 2015; 7: 1064-1073.

8. WHO. Hepatitis C: Surveillance and Control. Global Alert and Response.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Shepard CW, Simard EP, Finelli L, Fiore AE, Bell BP. Hepatitis B virus
infection: epidemiology and vaccination. Epidemiol Rev. 2006; 28: 112-125.

Sharma NakK, Sherker AH. Epidemiology, Risk Factors, and Natural History of
Chronic Hepatitis. Shetty CK, Wu GY, editors. In: Clinical Gastroenterology:
Chronic Viral Hepatitis C. Humana Press, a part of Springer Science Business
Media, LLC 2009.

Blumberg BS, Sutnick Al, London WT, Melartin L. Sex distribution of Australia
antigen. Arch Intern Med. 1972; 130: 227-231.

Tsay PK, Tai DI, Chen YM, Yu CP, Wan SY, Shen YJ, et al. Impact of gender,
viral transmission and aging in the prevalence of hepatitis B surface antigen.
Chang Gung Med J. 2009; 32: 155-164.

Chen CJ, Yang HI, Su J, Jen CL, You SL, Lu SN, et al. Risk of Hepatocellular
Carcinoma Across a Biological Gradient of Serum Hepatitis B Virus DNA
Level. JAMA. 2006; 295: 65-73.

White DL, FiroziA, El-Serag HB. Epidemiology of hepatocellular carcinoma.
In: Hepatocellular carcinoma Diagnosis and treatment. 2" edn. Brian I. Carr
editor, Humana Press. 2010.

Wang SH, Chen PJ, Yeh SH. Gender disparity in chronic hepatitis B:
Mechanisms of sex hormones. J Gastroenterol Hepatol. 2015; 30: 1237-
1245.

Xu BY, Tan WT, Tan S, Dan YJ, Luo XL, Deng GH. Serum testosterone
levels and androgen receptor CAG polymorphism correlate with hepatitis B
virus (HBV)-related acute liver failure in male HBV carriers. PLoS One. 2013;
8:e84213.

Wang SH, Yeh SH, Lin WH, Wang HY, Chen DS, Chen PJ. Identification
of androgen response elements in the enhancer | of hepatitis B virus: a
mechanism for sex disparity in chronic hepatitis B. Hepatology. 2009; 50:
1392-1402.

Yang WJ, Chang CJ, Yeh SH, Lin WH, Wang SH, Tsai TF, et al. Hepatitis B
virus X protein enhances the transcriptional activity of the androgen receptor
through c¢-Src and glycogen synthase kinase-3beta kinase pathways.
Hepatology. 2009; 49: 1515-1524.

Naugler WE, Sakurai T, Kim S, Maeda S, Kim K, Elsharkawy AM, et al.
Gender disparity in Liver Cancer due to sex differences in MyD88-Dependent
IL-6 Production. Science. 2007; 317: 121-124.

Lee SA, Kim H, Won YS, Seok SH, NaYR, Shin HB, et al. Male-specific
hepatitis B virus large surface protein variant W4P potentiates tumorigenicity
and induces gender disparity. Molecular Cancer. 2015; 14: 23.

Ruggieri A, Barbati C, Malorni W. Cellular and molecular mechanisms
involved in hepatocellular carcinoma gender disparity. Int J Cancer. 2010;
127: 499-504.

Bakr I, Rekacewicz C, El Hosseiny M, Ismail S, El Daly M, El-Kafrawy S, et
al. Higher clearance of hepatitis C virus infection in females compared with
males. Gut. 2006; 55: 1183-1187.

Hayashida K, Shoji I, Deng L, Jiang DP, Ide YH, Hotta H. 17B-estradiol
inhibits the production of infectious particles of hepatitis C virus. Microbiol
Immunol. 2010; 54: 684-690.

Narciso-Schiavon JL, Schiavon Lde L, Carvalho-Filho RJ, Sampaio JP, Batah
PN, Barbosa DV, et al. Gender influence on treatment of chronic hepatitis C
genotype 1. Rev Soc Bras Med Trop. 2010; 43: 217-223.

Bhattacharya D, Umbleja T, Carrat F, Chung RT, Peters MG, Torriani F,
et al. Women experience higher rates of adverse events during hepatitis C
virus therapy in HIV infection: a meta-analysis. J Acquir Inmune Defic Syndr.
2010; 55: 170-175.

Villa E, Karampatou A, Camma C, Di Leo A, Luongo M, Ferrari A, et al. Early
menopause is associated with lack of response to antiviral therapy in women
with chronic hepatitis C. Gastroenterology. 2011; 140: 818-829.

Mekky RY, Hamdi N, El-Akel W, Esmat G, Abdelaziz Al. Estrogen-related
MxA transcriptional variation in hepatitis C virus-infected patients. Transl Res.
2012; 159: 190-196.

Submit your Manusecript | www.austinpublishinggroup.com

J Hepat Res 2(3): id1028 (2015) - Page - 02


http://www.ncbi.nlm.nih.gov/pubmed/23515103
http://www.ncbi.nlm.nih.gov/pubmed/23515103
http://www.ncbi.nlm.nih.gov/pubmed/26108894
http://www.ncbi.nlm.nih.gov/pubmed/26108894
http://www.ncbi.nlm.nih.gov/pubmed/26108894
http://www.ncbi.nlm.nih.gov/pubmed/24171436
http://www.ncbi.nlm.nih.gov/pubmed/24171436
http://www.ncbi.nlm.nih.gov/pubmed/24171436
http://www.ncbi.nlm.nih.gov/pubmed/26307455
http://www.ncbi.nlm.nih.gov/pubmed/26307455
http://www.ncbi.nlm.nih.gov/pubmed/26307455
http://www.ncbi.nlm.nih.gov/pubmed/23012250
http://www.ncbi.nlm.nih.gov/pubmed/23012250
http://www.ncbi.nlm.nih.gov/pubmed/23012250
http://www.ncbi.nlm.nih.gov/pubmed/21994691
http://www.ncbi.nlm.nih.gov/pubmed/21994691
http://www.ncbi.nlm.nih.gov/pubmed/26052395
http://www.ncbi.nlm.nih.gov/pubmed/26052395
http://www.ncbi.nlm.nih.gov/pubmed/26052395
http://www.who.int/csr/disease/hepatitis/whocdscsrlyo2003/en/index4.html
http://www.ncbi.nlm.nih.gov/pubmed/16754644
http://www.ncbi.nlm.nih.gov/pubmed/16754644
http://research.publishing.uwa.edu.au/research/publications/2009?childfx=on
http://research.publishing.uwa.edu.au/research/publications/2009?childfx=on
http://research.publishing.uwa.edu.au/research/publications/2009?childfx=on
http://research.publishing.uwa.edu.au/research/publications/2009?childfx=on
http://www.ncbi.nlm.nih.gov/pubmed/19403005
http://www.ncbi.nlm.nih.gov/pubmed/19403005
http://www.ncbi.nlm.nih.gov/pubmed/19403005
http://www.ncbi.nlm.nih.gov/pubmed/16391218
http://www.ncbi.nlm.nih.gov/pubmed/16391218
http://www.ncbi.nlm.nih.gov/pubmed/16391218
http://www.ncbi.nlm.nih.gov/pubmed/25708186
http://www.ncbi.nlm.nih.gov/pubmed/25708186
http://www.ncbi.nlm.nih.gov/pubmed/25708186
http://www.ncbi.nlm.nih.gov/pubmed/24391916
http://www.ncbi.nlm.nih.gov/pubmed/24391916
http://www.ncbi.nlm.nih.gov/pubmed/24391916
http://www.ncbi.nlm.nih.gov/pubmed/24391916
http://www.ncbi.nlm.nih.gov/pubmed/19670412
http://www.ncbi.nlm.nih.gov/pubmed/19670412
http://www.ncbi.nlm.nih.gov/pubmed/19670412
http://www.ncbi.nlm.nih.gov/pubmed/19670412
http://www.ncbi.nlm.nih.gov/pubmed/19205031
http://www.ncbi.nlm.nih.gov/pubmed/19205031
http://www.ncbi.nlm.nih.gov/pubmed/19205031
http://www.ncbi.nlm.nih.gov/pubmed/19205031
http://www.ncbi.nlm.nih.gov/pubmed/17615358
http://www.ncbi.nlm.nih.gov/pubmed/17615358
http://www.ncbi.nlm.nih.gov/pubmed/17615358
http://www.molecular-cancer.com/content/14/1/23
http://www.molecular-cancer.com/content/14/1/23
http://www.molecular-cancer.com/content/14/1/23
http://www.ncbi.nlm.nih.gov/pubmed/20201099
http://www.ncbi.nlm.nih.gov/pubmed/20201099
http://www.ncbi.nlm.nih.gov/pubmed/20201099
http://www.ncbi.nlm.nih.gov/pubmed/16434426
http://www.ncbi.nlm.nih.gov/pubmed/16434426
http://www.ncbi.nlm.nih.gov/pubmed/16434426
http://www.ncbi.nlm.nih.gov/pubmed/21044142
http://www.ncbi.nlm.nih.gov/pubmed/21044142
http://www.ncbi.nlm.nih.gov/pubmed/21044142
http://www.ncbi.nlm.nih.gov/pubmed/20563484
http://www.ncbi.nlm.nih.gov/pubmed/20563484
http://www.ncbi.nlm.nih.gov/pubmed/20563484
http://www.ncbi.nlm.nih.gov/pubmed/20622678
http://www.ncbi.nlm.nih.gov/pubmed/20622678
http://www.ncbi.nlm.nih.gov/pubmed/20622678
http://www.ncbi.nlm.nih.gov/pubmed/20622678
http://www.ncbi.nlm.nih.gov/pubmed/21167831
http://www.ncbi.nlm.nih.gov/pubmed/21167831
http://www.ncbi.nlm.nih.gov/pubmed/21167831
http://www.ncbi.nlm.nih.gov/pubmed/22340769
http://www.ncbi.nlm.nih.gov/pubmed/22340769
http://www.ncbi.nlm.nih.gov/pubmed/22340769

Anna Ruggieri Austin Publishing Group

28. Nalbandian G, Kovats S. Understanding sex biases in immunity: effects 29. Trigunaite A, Dimo J, Jargensen TN. Suppressive effects of androgens on the
of estrogen on the differentiation and function of antigen-presenting cells. immune system. Cell Immunol. 2015; 294: 87-94.
Immunol Res. 2005; 31: 91-106.

J Hepat Res - Volume 2 Issve 3 - 2015 Citation: Ruggieri A and Malorni W. Gender Disparity in Hepatitis: A New Task in the Challenge Against Viral
ISSN : 2381-9057 | www.austinpublishinggroup.com Infection. J Hepat Res. 2015; 2(3): 1028.
Ruggieri et al. © All rights are reserved

Submit your Manuseript | www.austinpublishinggroup.com J Hepat Res 2(3): id1028 (2015) - Page - 03


http://www.ncbi.nlm.nih.gov/pubmed/15778508
http://www.ncbi.nlm.nih.gov/pubmed/15778508
http://www.ncbi.nlm.nih.gov/pubmed/15778508
http://www.ncbi.nlm.nih.gov/pubmed/25708485
http://www.ncbi.nlm.nih.gov/pubmed/25708485

	Title
	Abbreviations
	Editorial
	References

