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GB Virus C in Patients With Liver Disease of Unknown Etiology
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To assess the prevalence of GBV-C in
patients suffering unknown liver disease
we have investigated the GBV-C-RNA in
serum of 54 patients: 10 with acute and 32
with chronic non-A-E hepatitis (16 active
and 16 persistent), 10 with hepatocellular
carcinoma, 2 diagnosed with hepatic ful-
minant failure, and 91 healthy blood do-
nors (control). PCR with primers from NS3
helicase region was performed and the

DNA enzyme immunoassay. GBV appears
to infect 40 and 31% of acute or chronic
non-A-E hepatitis respectively. Also the
GBV genome was found in 1in 10 samples
of hepatocarcinoma, in 2 cases of fulmi-
nant hepatitis, and in 1 in 91 of the control
group. In spite of these results the role of
GBYV in the etiology of liver diseases has
to be analyzed in more comprehensive
studies. J. Clin. Lab. Anal. 14:70-72,

product was identified by a double strand 2000. © 2000 Wiley-Liss, Inc.
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Ag, anti-HDV (IgG/IgM), anti-HCV, and anti-HEV were stud-
r'ﬁgc_i by ELISA. Additionally, HBV-DNA and HCV-RNA were

mission experiments with suspected infectious sera of patie?'ﬁ?rc_hed n jeErun: l.)y ;omm_erugl fPCt.R tests. AISOI’ c(;jytgrge—
with unknown hepatitis to tamarins (1-4). But only recentlza OVIruS and ESptein-barr virus infection were exciuded by

tati tfor h -A-E hepatitis has b ; e’hs_ting the presence of anti-CMV (IgG/IgM), Ag CMVp65 in
a putative agent for human non epatitis has been Idngra and anti-VCA-EBV (IgG/IgM) by ELISA.

S‘ANA, SMA, and LKM antibodies were negative when

INTRODUCTION
As early as 1967, Deinhardt et al. published serial tra

tified by molecular biological techniques and designated

virus type C (5). Recently, another human non-A-E virus ha; o
ype C (5) y % ted by commercial immunofluorescence test (Kallestad,
C

been described and designated hepatitis G virus (HGV), St . .
d b ( ) antafluor, Sanofi Diagnosis Pasteur, S.A. France). There

due to the similarity of aminoacid and nucleotide sequen hist t batient d ¢ | alcohol. et
to those of GBV-C, it is considered to be a distinct genoty @ 0 history of patient drug use (paracetamol, alcohol, etc.)
‘exposure to toxins.

of the same virus (6). It has a genomic organization rese Th hen di d with iral (classical

bling the Flaviviridae family; however, phylogenetic analy- ey Weret en diagnosed with acute vira ((.: assical symp-
sis has shown that it is not an HCV variant (7,8). Furthi@ms and signs as well as elevated ALT values: ALT > 500 u/l)
’ 32 with chronic non-A-E hepatitis (more than 6 months of

studies are needed to ascertain the epidemiology and clin ) .
P 9y evated serumALT-levels—1.5 times higher than normal val-

ignifi f thi irusinh hepatiti th -
significance of this new virus in human hepatitis and the p ues and liver histology), from which 16 were classified as ac-

sible treatment. : ; . :
RNA of GBV-C can be determined by reverse-transcriptalé® and 16 as persistent. Also, sera from 10 patients with

(RT) polymerase chain reaction (PCR) with primers deduc Epa“’ce”‘%'?“ carcinoma (by_li\_/er biopgies) and 2 with fulmi-
from hypothetic helicase region and has been detected in %r_\t hepatitis of unknown origin were included in the study.

tients with several pathologic conditions and diverse risk fa hese patients were male, W.'thOUt risk factors, and thelr. ll-
tors (6,9). ness lasted 10-15 days, all with a fatal outcome. The findings

The aim of this study is to evaluate the GBV-C presence ing"e: ALT maximun 792/650; time of prothombin 60/71 sec;

. . : . . rum bilirubin 25/18 mg/%; arterial pH minimum 7.1/7.2 and
group of patients suffering a liver disease of unknown etlolo@Zrum 3.5/5 mg/%. We glsc()) includedpa control group of 91 sera

MATERIALS AND METHODS from healthy blood donors who had normal ALT levels (age 34
+ 5.3 years, 69% female, from the blood donor center).
The group of patients enrolled in this study included a to-
tal of 54 subjects suffering liver disease of unknown but sus-
pected viral etiology. Acute or chronic hepatitis by A, B, Georrespondence to: Eugenia Quirés, Department of Microbiology, Faculty
D, and E viruses, cytomegalovirus, and Epstein-Barr virtisMedicine, Av Madrid 11, Granada 18012, Spain.
were excluded by serologic tests. To this end, anti-HAV (Ig&fmail: mmicro@andalusi.ugr.es
IgM), anti HBc (IgG/IgM), anti-HBs, anti-HBe, HBsAg, HBeReceived 29 December 1997; Accepted 2 November 1999
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Reverse Transcriptase Polymerase Chain minant hepatic failure as well as in positive hepatocellular
Reaction (RT-PCR) carcinoma but also in acute or chronic hepatic infection must

RNA was extracted from 1Q0 of serum with TriPure Iso- be analyzed in more comprehensive studies.

lation Reagent (Boehringer, Mannheim, Germany) and reverse ~yssIoN
transcription was performed using random hexanucleotides an

200 units of the enzyme Superscript Il (Gibco BRL, Life Tech- Approximately 10-20% of hepatitis cases are of unknown
nologies, Gaithersburg, MD). Then, the cDNA was subjectetiology but recently, a possible agent for human nonA-E
to amplification by PCR with degenerated primers derived framgpatitis has been described and named GBV-C (5,11). Its
NS3 helicase region (9). The sequences of sense (H1) BMNA can be detected by the reverse-transcription polymerase
antisense (H2) primers were respectivelyTBA TGG GCA chain reaction (PCR) with primers deduced from the helicase-
TGG HATHCCYC-3 and 5CCRTCY TTGATGATD GAR like region. We have evaluated whether GBV-C may be an
CTGTC-3(R=AorG,Y=CorT;D=AorGorT, H=Aor agent contributing to acute and chronic liver disease which
C or T). The protocol for amplification consisted of 45 cycleghould be considered in the diagnostic evaluation of patients
and each cycle included denaturation &C#br 1 min, an- presenting with liver disease of unknown etiology.

nealing at 5%C for 1 min, and extension at °@ for 1 min. The presence of GBV genoma in 31.4% of our patients
PCR-product detection was carried out using DNA enzyragggests that this virus may be one of the causative agents of
immunoassay (DEIA) as previously described (9,10) and tieer disease. Our results in acute and chronic (active and
5 biotinylated degenerated prodéf@ CTGC CAY AAR GCK  persistent) non-A-E hepatitis are higher than the ones reported
GAGTGYGARG-3(R=Ao0rG;Y=CorT,M=AorC; K= by Linnen and Jeffers (6,12), although they are very similar

G or T) which is hybridized at 8G. to those from Fiordalisi et al. (9). Because the percentage of
GBV-C positivity found in our control group is quite similar
RESULTS to that found by Fiordalisi et al., discrepancies could be at-

. _ tributed to a higher sensitivity of our method, a different geo-
The GBV genoma was observed in 31.4% of the patients S\}%nghic distribution of the virus, or even the variability of

ied in our report, all of them suffering liver disease of unknoviig,/ ~. 5he method could more easily detect GBV-C vari-
but with suspected viral etiology as shown in Table 1, while s th E’it escape to the other method

our control group only 1.09% was positive for RNA-GEVY The results that we obtained from two cases of fulminant he-

(.)'00.1)' The individual f_ro_m control group \.N'th RNA'GVB POStyatic failure suggest the importance of GBV-C in the etiology of
tive in serum had no clinical features or biochemical alteratio

itinclud f | . without t risk fact s disease as previously reported by others (13-15) and it even
includes afemale, 3fears old, without apparent risk fac OfS¢eems to be implicated in hepatocellular carcinoma (6,12,16).

GBV appears to infect patients with either acute or ChronlcFurther investigations concerning epidemiological studies

h_epatitis_without §tatistical difference (40 vs. 31%);_3"50' Whd genomic organization are necessary to understand if the
d'd. not fmd_ any dlfferences betvyeen sera from pat|en('§s SHEw virus plays a significant role in liver diseases of unknown
fering persistent or active chronic hepatitis (31 vs. 31%). [Piology. Studies of patients both before the onset of liver

serum from the two patients with fulminant hepatitis of Unsease ang after it is established would provide evidence that

known cause which were selected retrospectively for our St'?év c ; o ' . .
. ' -C can be directly implicated. The coinfection of hepati-
GBV genomic RNAwas detected by PCR and finally, GB is G virus and HBV or HCV is frequent (17-19). Also, no

RNA was identified in 1 (1/10) patient with idiopatic hepatoc-Ore or very short gene has been identified (11-20). As de-

cellular carcinoma. Therefore, we have not found dlfferencg ibed in the references indicated, the initial methionine for

n patlentfs évl'\fg dcl;flfge\;ent Ilverfllsle ases, ei;::ept tthattthe _ir rotein translation is located at the star of the putatigeie
quency o ~obV was quite lower in the patients Wit sequence, and it indicates that the positive-strand RNA
hepatocellular carcinoma than in those with the other liv g

) . ) . nome does not encode a very short capsid protein. The
diseases. The role of GB virus type C in the etiology of fjj; plications of not finding a capsid within the GBV-C/HGV

proprotein are unknown. A possible explanation is that the

TABLE 1. Prevalence of GBV-RNA in several groups of virus uses a cellular protein as its capsid, but another expla-
patients with liver disease nation is that productive GBV-C/HGV infection may require
GBV-RNA+ (n) %  a helper virus.
Non-A-E acute hepatitis (n = 10) 4 40
Non-A-E chronic hepatitis (n = 32) REFERENCES
Chronic active (n = 16) 5 31 1. Deinhardt F, Holmes AW, Capps RB, Popper H. Studies on the trans-
Chronic persistent (n = 16) S 31 mission of human viral hepatitis to marmoset monkeys. Transmission
Fulminant hepatitis (n = 2) 2 100 of disease, serial passages, and description of liver lesions. J Exp Med
Hepatocellular carcinoma (n = 10) 1 10 1967:125:673-688.

Healthy blood donors (n = 91) 1 1 2 Almeida JD, Deinhardt F, Holmes AW, Peterson DA, Wolfe L,
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