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Summary. — The aim of this study was to asscss the rate of hepatitis B virus (HBV) and hepatitis C virus
(HCV) coinfection (,,the coinfection®) in chronic liver discase (CLD) and to reveal overt and hidden HBV
infection in patients with antibodies to HCV (anti-HCV). A total of 209 untreated patients (64 with chronic
hepatitis B, 79 with chronic hepatitis C and 66 with porphyria cutanea tarda (PCT)) were screened for serological
markers of HBV and HCV infection in serum by third generation enzyme-linked immunosorbent assay (ELISA)
methods and for HBV DNA and HCV RNA in serum by polymerase chain reaction (PCR). The rate of the
overt coinfection in chronic hepatitis B was very low (2/64, 3%). However, in chronic hepatitis C, the rate of
the hidden coinfection with HBV was relatively high (19/79, 24%); these patients had higher alanine transaminase
(ALT) and asparagine transaminase (AST) levels in serum and a more advanced liver disease. In PCT patients,
the rates of HBV and HCV infections were the same, 21% (14/66). In the PCT patients infected with HBV or
HCV, the rate of the coinfection was 33% (7/21). The PCT patients with the coinfection had a high serum ALT
level and the worst histological picture in the liver. The hidden HBV infection was more frequent than the overt
one. The possibility of the overt or hidden coinfection in CLD renders a detailed analysis of all serum samples
for both viruses mandatory. Vaccination against HBV infection should be offered to anti-HCV-positive
individuals as well as to PCT patients not showing antibodics to HBV (anti-HBV).
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Introduction

HBYV and HCV infections are the most common cause of
CLD. In some patients with acute or chronic hepatitis B or
C, the coinfection was observed. It seems that patients with

‘E-mail: jan.kyncl@szu.cz; fax: +4202-67162658.
Abbreviations: ALT = alanine transaminase; AST = asparagine
transaminase; anti-HBc = antibodies to HBc antigen; anti-HBe = an-
tibodies to HBe antigen; anti-HBs = antibodies to FBs antigen; anti-
HBV = antibodies to HBV; anti-HCV = antibodies to HCV;
CLD = chronic liver disease; ELISA = enzyme-linked immuno-
sorbent assay; HBeAg = hepatitis B ¢ antigen; HBsAg = hepatitis B
surface antigen; HBV = hepatitis B virus; HCV = hepatitis C virus;
PCR = polymerase chain reaction; PCT = porphyria cutanea tarda;
URO-D = uroporphyrinogen decarboxylase

concurrent chronic coinfection have a more severe liver
disease, but this assumption has not always been confirmed
in all patients and clinical consequences of the coinfection
have not yet been fully clarified (Alberti et al., 1995).

In the past ten years, HBV infection in Czech Republic
was more frequently involved in the development of CLD
than HCV infection (38% vs. 23%), and the anti-HCV
reactivity was detected by ELISA-2 in liver cirrhosis in 27%
and in chronic non-A, non-B hepatitis in 57%. Our previous
results suggested that the coinfection was present in liver
cirrhosis in 9% and in chronic HBsAg-negative hepatitis in
27% (Stransky et al., 1997).

As concerns PCT, the rate of HBV infection in Italy is
very high (about 70%), but HBsAg in serum is positive in
17% only (Rocchi et al., 1986; Fargion et al., 1992). The
rate of HCV infection in Spain is also very high (79% in
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Table 1. Basic characteristic of patients with CLD

Group of paticnts N M F M/F Ratio Mcan agc (ycars)  HBsAg-positive HBcAg-positive  Liver biopsy"
Chronic hepatitis B 64 44 20 2.2:1 47 (16-82) 64 28 38
Chronic hepatitis C 79 41 38 [1:1 49 (16-78) 0 0 30
PCT 66 51 15 3.4:1 59 (27-78) 0 0 56
“Numbecr of paticnts with liver biopsy.

patients with sporadic PCT), and similar serological results Results

were observed in Mediterranean Sea countries (Herrero et
al., 1993; De Castro et al., 1993; Navas et al., 1995). In
Czech Republic, the incidence of HBV and HCV infections
in chronic PCT patients is the same (21%), which is twice
as much as in Germany or Great Britain (Malina et al.,
1998).

The aim of this study was to assess the rate of the
coinfection in patients with CLD including PCT and to reveal
hidden HBV infection in anti-HC V-positive patients with
CLD.

Materials and Methods

Patients. ITn 1995-1997, a total of 209 untreated patients
suffering from chronic hepatitis B or C and PCT were screened
for serological markers of HBV and HCV infection: 64 patients
with chronic hepatitis B (of whom 28 were HBeAg-positive),
79 patients with anti-HCV-positive chronic hepatitis, and 66
patients with PCT. The HBsAg and anti-HCV positivity in se-
rum was present for more than 6 months in all the patients.
Male to female ratio, mean age, HBV serology at presentation,
and number of patients with liver biopsy is given in Table 1.
All these patients were studied on the basis of a long-term
follow-up.

Serum transaminases. ALT and AST, were assayed in all patients
by standard procedures (normal values of ALT and AST were below
0.75 pkat/l). Ultrasonography of the liver was performed in all
patients.

Liver biopsy specimens were examined by an experienced
histopatologist. Chronic hepatitis was evaluated using the Knodell’s
histological activity index.

Serological analysis. Serological markers of HBV infection
(HBsAg, HBeAg, anti-HBe, anti-HBc, and anti-HBs) were assayed
by standard ELISA (Sanofi Diagnostics Pasteur, France). Anti-
HCV were tested by a third generation ELISA (HCV+Sanofi
Diagnostics Pasteur).

HCV RNA and HBV DNA in serum were assayed by Amplicor
Set (Roche) and HBV Primer and Probe Capture Set (Bochringer
Mannheim), respectively, according to the instructions of the
manufacturers. ‘

Statistical evaluation of differences between groups was done
using the paired -test.

Chronic hepatitis B

HBeAg was present in 44% (28/64) of patients. Clinical
and histologically proven diagnosis of chronic hepatitis B
included chronic persistent hepatitis in 5, chronic active
hepatitis in 34, cirrhosis in 16, and other diagnosis in 9
patients. Mean serum ALT and AST levels were 1.92 pkat/]
(range 0.21-18.20) and 1.38 pkat/l (range 0.31-10.90),
respectively.

HBV DNA in serum was present in 58% (37/64) of
patients.

The coinfection (the HBV+HCYV infection) was present
in 3% (2/64) of patients. Both patients had liver cirrhosis.
One had functional class Child A, the other had advanced
liver cirrhosis with portal hypertension and transjugular
intrahepatic portosystemic shunt since 1994. Both had
positive HBsAg, HBeAg and HBV DNA in serum and mild
elevation of the transaminases. Anti-HCV were repeatedly
positive, but HCV RNA was negative.

Chronic hepatitis C

This group included 60 patients with repeatedly
confirmed anti-HCV alone and 19 patients with anti-HCV
and anti-HBV (19 anti-HBc-positive, 10 anti-HBs-positive,
and 7 anti-HBe-positive). HCV RNA in serum was present
in 75% (59/79) of patients.

In the 60 patients with anti-HCV, the mean serum levels
of ALT and AST were 1.34 pkat/l (range 0.18-4.51) and
1.28 pkat/l (range 0.25-6.55), respectively.

The 19 patients with anti-HCV and anti-HBV represented
the coinfection (19/79, 24%). In these 19 patients, the mean
serum levels of ALT (2.10 pkat/l, range 0.25-4.25) and AST
(1.54 pkat/l, range 0.31-4.86) were higher, but not
significantly, than those in the patients with anti-HCV alone.
Liver biopsy revealed chronic active hepatitis in 53% (10/19)
of patients and liver cirrhosis in 32% (6/19) of patients (one
case was complicated by hepatocellular carcinoma). HCV
RNA in serum was present in 74% (14/19) of patients, but
HBV DNA in 16% (3/19) of patients only.
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Table 2. Subgroups of PCT patients with and without HBV infection or HCV infection, and with the coinfection

Liver biopsy

P( N % Agc (ycars) Duration of PCT (ycars) ALT (pkat/l) ST FI &
No BV or HCV infcction 45 68 58 (31-78) 13 0.66 (0.19—-1.78) 23 14 0
H¢ infection alone 7 11 59 (28-73) 7 0.66 (0.24-1.30) 1 6 0
Hi infection alonc 7 11 54 (27-78) 6 0.55 (0.14-1.29) 3 3 0
Co:iifection 7 Il 67 (57-76) 20 1.25 (0.83-2.22) 0 2 4

N = number of paticnts. ST = stcatosis. FI = fibrosis. CI = cirrhosis.

Porphyria cutanea tarda (PCT)

In 68% (45/66) of PCT patients, serological markers of
HBV or HCV infection were not detected. These markers
were present in serum of 32% (21/66) of PCT patients.
Histological evaluation was performed in 37 of 45 patients
without serological markers of either infection and in 19 of
21 patients with serological markers of HBV and/or HCV
infection. Results of this analysis are shown in Table 2.

Anti-HBYV were detected in serum of 21% (14/66) of the
patients, none was HBsAg-positive, and 7 of 14 were
concomitantly anti-HC V-positive. Data on the presence of
anti-HBc (13/14, 93%), anti-HBe (10/14, 71%), and anti-
HBs (7/14, 50%) were also obtained.

Anti-HCV were found in serum in 21% (14/66) of the
patients, which is the same figure as in HBV infection, and
also 7 of them were anti-HBV-positive. So we detected anti-
HBYV alone in 11% (7/66), anti-HCV alone in 11% (7/66),
and anti-HBV together with anti-HCV (the coinfection) in
[1% (7/66) of the patients. However, if only the 21 PCT
patients with viral hepatitis were considered, then the
coinfection was found in 33% (7/21) (Table 3).

A comparison between the subgroups of PCT patients
with HBV or HCV infection alone and with the coinfection
revealed that, in the case of the coinfection, the patients were
older (67 vs. 54-59 years), the duration of PCT was longer

Table 3. The rate of coinfection in patients with CLD

Ratc of
Group of paticnts coinfection  Mcan age  ALT AST
N % (years)  (pkat/l)  (pkatl)

Chronic hepatitis B 2/64 3 58 1.94 1.64
Chronic hepatitis C 19/79 24 45 2.10 1.54
PCT patients with HBV

or HCV infcction 7121 33 67 1.25 0.55
Total 28/164 17 51 1.76 1.24

N = numbers of paticnts.

(20 vs. 5-7 year), and the mean serum ALT level was higher
(1.25 vs. 0.55-0.66 pkat/l, p <0.05).

HCV RNA in serum was present in 86% (6/7) of patients
with the coinfection but none of these sera was HBV DNA-
positive.

In 56 patients with PCT which underwent liver biopsy,
steatosis was present in 27 (48%) cases, fibrosis in 25 (45%)
cases (11 of whom had non-stable fibrosis), hemosiderosis
in 19 (34%) cases, and liver cirrhosis in 4 (7%) cases. Some
patients had a combination of mild steatosis, fibrosis or
hemosiderosis, and two had normal liver histology.

The subgroup of PCT patients with the coinfection
showed the most severe histological picture, 4 patients had
liver cirrhosis and 2 patients had severe and unstable liver
fibrosis ( in one case liver biopsy was not performed).

The rate of the coinfection in patients with CLD is
summarized in Table 3. It shows a very low rate of the
coinfection in patients with chronic hepatitis B (3%) and a
relatively high rate of the coinfection in patients with chronic
hepatitis C (24%) and in PCT patients with HBV or HCV
infection (33%) together with 2-fold to 3-fold higher mean
ALT and AST levels in serum, suggesting a liver damage in
these patients.

About 75% of the CLD patients had HCV infection alone
and these individuals should be potential candidates for
vaccination against HBV infection, because the coinfection
causes more severe liver disease than HBV or HCV infection
alone. It seems that PCT patients with normal liver function
tests and negative HBV serology are also at a great risk of
chronic hepatitis B and C and therefore should be vaccinated
against HBV infection.

Discussion

We observed in our anti-HCV-positive patients two types
of HBV coinfection: the overt HBV coinfection with HBsAg
in serum, and the hidden coinfection with positive anti-HBc,
anti-HBe or anti-HBs but negative HBsAg in serum. In a
retrospective analysis of patients with chronic hepatitis we
cannot distinguish in most cases between coinfection and
superinfection with both viruses.
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Patients with the overt coinfection have the worst form
of the disease (Alberti ¢t al., 1995). We also found chronic
active hepatitis and liver cirrhosis in 84% (16/19) of patients,
but the severity of the hidden coinfection was by no means
milder. Chronic hepatitis patients with the coinfection were
more likely to be cirrhotic and later to have decompensated
liver disease (Fong et al., 1991). An inapparent form of the
coinfection may be implicated in cases resistant to interferon
(Zignego et al., 1997).

The rate of the coinfection was found very low in
asymptomatic Chinese HBV carriers (0.7%, Lau et al., 1998)
similarly to US patients (2.8%, Kaur e al., 1996), whereas
in Spanish patients it was 13% (Crespo et al., 1994). The
coinfection in Israel is common (about 30%, Liang et al.,
1991). We found in our patients with chronic hepatitis C
and PCT patients with HBV or HCV infection the rates of
the coinfection 24% and 33%, respectively, figures very
similar to that for Israel.

Liver disease seems to be more severe in patients with
the coinfection and HCV is probably the main cause of the
persistence of the disease. Both infections (which are often
undetectable by conventional assays) may represent an
important, so far unrecognized cause of idiopatic CLD.

In some patients, HBV may play a dominant etiological
role in liver injury and a suppressive interaction between
hepatitis B and C viruses may occur in the coinfection
(Ohkawa et al., 1994, 1995). On the other hand, HCV
appears to suppress HBV replication and to cause more
severe liver disease in patients with chronic HBV infection
(Fong et al., 1991). HCV seems to be dominant over HBV
because it has been shown to influence the rate of HBsAg
clearance (Koike et al., 1995). Greek patients with the
coinfection show a greater tendency to seroconversion of
HBeAg and HBsAg than patients infected with HBV alone
(Sougaridou et al., 1996). Finally, replication of HBV is
reduced in the patients with the coinfection compared to
the patients with the HBV infection alone suggesting that
HCV may exert a suppressive effect on HBV replication
(Mathurin et al., 1996).

In the group of anti-HCV-positive patients we found the
coinfection in 24% and HCV RNA in serum in 74% but
HBV DNA in 16% of patients only. We therefore believe
that, in most patients, HCV is the dominant virus. HCV plays
the major role in the immune response of patients with the
coinfection (Tsai ez al., 1995). HCV may usurp the role of
HBV in chronic hepatitis and act as the major cause of
continuing hepatitis with ALT elevation after HBV/HBsAg
clearance (Liaw et al., 1994; Sato ¢t al., 1994). Although
HBYV may also suppress HCV, it appears to be less effective
(Liaw, 1995).

Precise mechanism of viral interference is unknown. In
superinfection, the second virus tends to suppress the first
virus (Zairski et al., 1998). Among patients who showed

evidence of the coinfection, 78% had detectable levels of
HBYV or HCV genome alone in their sera and 15% had both
HBV DNA and HCV RNA, but the concentrations of HCV
RNA or HBV DNA were lower than those in patients with
HCV RNA or HBV DNA alone.

HBYV and HCV show alternating dominance in replication
in most of the patients who have the coinfection, probably
due to interference of these viruses (Koike et al., 1995).

PCT is caused by a deficient hepatic activity of the
enzyme uroporphyrinogen decarboxylase (URO-D), which
leads to overproduction, hepatic accumulation, and increased
urinary and faecal excretion of highly carboxylated
porphyrins. The disease is clinically characterized by a
cutaneous syndrome due to photosensitization of the skin,
manifested by skin fragility, blister formation,
hyperpigmentation, and hypertrichosis. Both the acquired
(sporadic) and familial forms of PCT have been described.
The URO-D activity is deficient in all tissues in the familial
form, whereas, in the sporadic form, the enzyme activity is
reduced only in the liver.

The iron ions accumulation in liver tissue seems to
represent a connecting link between PCT and HCV infection
(Bonkovsky et al., 1998). Porphyrinogenic activity of HCV
infection occurs either as direct result of viral liver changes
or consequence of iron deposition in the liver. The majority
of PCT patients suffer from hepatic siderosis; the presence
of liver iron load may be due, in some patients, to the
existence of the C282Y mutation of the hemochromatosis
gene, responsible for hereditary hemochromatosis (Roberts
et al., 1997). The usual phlebotomy therapy leading to the
depletion of these deposits and amelioration of clinical and
laboratory signs of porphyria confirms the abovementioned
assumption.

The rate of anti-HCV in PCT patients in the Mediter-
ranean area is high (62-91%), but, in Germany and Ireland,
it is relatively low (8-10%). In Czech Republic, we found
anti-HCV positivity in 23% (21/92) of PCT patients by a
second generation ELISA method, and 85% of these anti-
HC V-positive subjects had viremia (positive HCV RNA in
their serum by nested PCR). So the rate of anti-HC V-positive
PCT patients in our country is about twice as high as in
Germany (Malina et al., 1997).

The rate of the coinfection in PCT patients with anti-
HCV or anti-HBV was higher than that in patients with
chronic hepatitis C (33% vs. 24%), and this small difference
could be explained by age; the former patients were older
than the latter (67 vs. 45 years).

As concerns the HCV genotype present in HC V-infected
PCT patients, recent reports from Italy and France identified
the 1b type in the vast majority of subjects hitherto studied
(Rivanera et al., 1998; Lamoril et al., 1998).

About 75% of anti-HCV-positive CLD patients had HCV
infection only. These individuals should be potential candi-



STRANSKY, J. et al.: OVERT AND HIDDEN HBV AND HCV INFECTION 27

d for vaccination against HBV infection, because the
cc ection causes a more severe liver disease. PCT patients
w. normal liver function tests are also at a greater risk of
ch nic hepatitis B and C and therefore should be vaccinated
ag st HBV infection.

Nao . This work was presented at the 49" Annual Meeting of the
Arrerican Association for the Study of Liver Diseases, Chicago,
195% (Stransky et al., 1998).

References

Alberti A, Pontisso P, Chemello L, Fattovich G, Benvegnu L,
Belussi F, De Mitri MS (1995): The interaction between
hepatitis B virus and hepatitis C virus in acute and chronic
liver disease. J Hepatol. 22 (Suppl. 1), 38-41.

Bonkovsky HL, Poh-Fitzpatrick M, Pimstone N, Obando J,
DiBisceglie A, Tattrie Ch, Tortorelli K, LeClair P,
Mercurio MG, Lambrecht RW (1998): Porphyria cutanea
tarda, hepatitis C, and HFE gene mutations in North
America. Hepatology 27, 1661-1669.

De Castro M, Sanchez J, Herrera JE, Chives A, Durdn R, Garcia-
Buey L, Garcia-Monzén C, Sequi J, Moreno-Otero R
(1993): Hepatitis C virus antibodies and liver diseasc in
patients with porphyria cutanea tarda. Hepatology 17,
551-557.

Crespo J, Lozano JL, de la Cruz F, Rodrigo L, Rodriguez M, San
Miguel G, Artinano E, Pons-Romero F (1994): Preva-
lence and significance of hepatitis C viremia in chronic
active hepatitis B. 4m. J. Gastroenterol. 89, 1147-1151.

Fargion S, Piperno A, Cappellini MD, Sampietro M, Fracanzani
AL, Romano R, Caldarelli R, Marcelli R, Vecchi L,
Fiorelli G (1992): Hepatitis C virus and porphyria cuta-
nea tarda: evidence of a strong association. Hepatology
16, 1322-1326.

Fong TL, Di Bisceglie AM, Waggoner JG, Banks SM, Hoofhagle
JH (1991): The significance of antibody to hepatitis C
virus in patients with chronic hepatitis B. Hepatology
14, 64-67.

Herrero C, Vicente A, Bruguera M, Ercilla MG, Barrera JM, Vidal
J, Terés J, Mascard JM, Rodés J (1993): Is hepatitis C
virus infection a trigger of porphyria cutanca tarda?
Lancet 341, 788-789.

Kaur S, Rybicki L, Bacon BR, Gollan JL, Rustgi VK, Carecy WD
and the National Hepatitis Surveillance Group (1996):
Performance characteristics and results of a large-scale
screening program for viral hepatitis and risk factors
associated with exposure to viral hepatitis B and C: results
of the National hepatitis screening survey. Hepatology
24, 979-986.

Koike K, Yasuda K, Yotsuyanagi H, Moriya K, Hino K, Kurokawa
K, Tino S (1995): Dominant replication of either virus in
dual infection with hepatitis viruses B and C. J. Med.
Virol. 45, 236-239.

Lamoril J, Andant Ch, Bogard C, Puy H, Gouya L, Pawlotsky JM,
DaSilva V, Soulé JC, Deybach JCH, Nordmann Y

(1998): Epidemiology of hepatitis C and G in sporadic
and familial porphyria cutaneca tarda. Hepatology 27,
848-852.

Lau GKK, Wu PC, Lo CK, Lau V, Lam SK (1998): Histological
changes of concurrent hepatitis C virus infection in
asymptomatic hepatitis B virus patients. ./ Gastroenterol.
Hepatol. 13, 52-56.

Liang TJ, Baruch Y, Ben-Porath E, Enat R, Bassan L, Brown NV,
Rimon N, Blum HE, Wands JR (1991): Hepatitis B virus
infection in patients with idiopathic liver disease.
Hepatology 13, 1044-1051.

Liaw YF, Tsai SL, Chang JJ, Sheen IS, Chien RN, Lin DY, Chu
CM (1994): Displacement of hepatitis B virus by
hepatitis C virus as the cause of continuing chronic
hepatitis. Gastroenterology 106, 1048—1053.

Liaw YF (1995): Role of hepatitis C virus in dual and triple hepatitis
virus infection. Hepatology 22, 1101-1108.

Malina L, Stransky J, Zdarsky E (1997): Geographic differences
in prevalence of hepatitis C virus infection in PCT
(porphyria cutanea tarda). Br: J Dermatol. 136,291-292.

Malina L, Stransky J, Havli¢kova M, Zdarsky E (1998): Chronic
hepatic porphyria and infection with the virus of hepatitis
B and C. Cas. Lék. Ces. 137, 561-564 (in Czech).

Mathurin P, Poynard T, Moussalli J, Younsi E, Lunel F, Hamm N,
Vidaud M, Opolon P (1996): HBV replication in patients
with HCV + HBV dual infection. J. Hepatol. 25
(Suppl.1), 150 (abstract.)

Navas S, Bosch O, Castillo I, Marriot E, Carreno V (1995):
Porphyria cutanca tarda and hepatitis C and B viruses
infection: a retrospective study. Hepatology 21,279-284,

Ohkawa K, Hayashi N, Yuki N, Hagiwara H, Kato M, Yamamoto
K, Eguchi H, Fusamoto H, Masuzawa M, Kamada T
(1994): Hepatitis C virus antibody and hepatitis C virus
replication in chronic hepatitis B patients. J Hepatol.
21, 509-514.

Ohkawa K, Hayashi N, Yuki N, Masuzawa M, Kato M, Yamamoto
K, Hosotsubo H, Deguchi M, Katayama K, Kasahara A,
Fusamoto H, Kamada T (1995): Long-term follow-up of
hepatitis B virus and hepatitis C virus replicative levels
in chronic hepatitis pacients coinfected with both viruses.
J. Med. Virol. 46, 258-264.

Rivanera D, Lilli D, Griso D, Macri A, Mancini C (1998): Hepatitis
C virus in patients with porphyria cutanea tarda: relation-
ship to HCV genotypes. Microbiologica 21, 329-334.

Roberts AG, Whatley SD, Morgan RR, Worwood M, Elder GH
(1997): Increased frequency of the hacmochromatosis
Cys282Tyr mutation in sporadic porphyria cutanea tarda.
Lancet 349, 321-323.

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

Sato S, Fujiyama S, Tanaka M, Yamasaki K, Kuramoto I, Kawano
S, Sato T, Mizuno K, Nonaka S (1994): Coinfection of
hepatitis C virus in patients with chronic hepatitis B
infection. J. Hepatol. 21, 159-166.

Sougaridou T, Paliogianni F, Goritsas C, Labropoulou-Karatza C
(1996): Serological data for dual HCV and HBV infection
on Greece. J. Hepatol. 25 (Suppl. 1), 149 (abstract).



28 STRANSKY, J. et al.: OVERT AND HIDDEN HBV AND HCV INFECTION

Stransky J, HoiejSova M, Chlumska A, Honzakova E, Vandasovda ~ Zarski JP, Bohn B, Bastie A, Pawlotsky JM, Baud M, Bost-

J,Némecek V (1997): Prevalence of anti-HCV antibodies Bezeaux F, Tran Van Nhieu J, Seigneurin JM, Buffet C,
in chronic liver disease in the Czech Republic. Infection Dhumeaux D (1998): Characteristic of patients with
25, 49-50. dual infection of hepatitis B and C viruses. J. Hepatol.
Stransky J, Malina L, Cieslarova B, Stritesky J, Putova I, Hordk J 28, 27-33.
(1998): Hepatitis B virus and hepatitis C virus coinfection  Zignego AL, Fontana R, Puliti S, Barbagli S, Monti M, Careccia
in chronic liver disease and porphyria cutanea tarda. G, Giannelli F, Giannini C, Buzzelli G, Brunetto MR,
Hepatology 28, No. 4, Part 2, Abstract No. 1619. Bonino F, Gentilini P (1997): Relevance of inapparent
Tsai SL, Liaw YF, Yeh CT, Chu CM, Kuo GC (1995): Cellular coinfection by hepatitis B virus in alpha interferon —
immunne responses in patients with dual infection of treated patients with hepatitis C virus chronic hepatitis.
hepatitis B and C viruses: dominant role of hepatitis C J Med. Virol. 51, 313-318.

virus. Hepatology 21, 908-912.



