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■ INTRODUCTION

H
epatitis C virus (HCV) infection is respon-
sible for the majority of cases of chronic
liver disease world-wide and is associated

with a wide spectrum of liver damage, from
minimal histological changes to liver cirrhosis
and hepatocellular carcinoma (HCC). Although
its clinical course is usually asymptomatic,
chronic hepatitis C progresses to cirrhosis in ap-
proximately 20% of patients in 10 years [1] and
to HCC with a yearly incidence of 3% in cir-
rhotic patients [2] The elevation of alanine
aminotransferases (ALT) is indicative of hepato-
cellular necrosis and is considered to be a hall-
mark of HCV chronic hepatitis. However, about
a third of anti-HCV/HCV-RNA positive sub-
jects have normal ALT levels [3-6]; these sub-
jects have been named “healthy” or “asympto-
matic” HCV carriers. Conflicting reports have
been published on the histological and virologi-
cal features of “asymptomatic” HCV carriers [7-
9]. Different degrees of histologically proven

chronic liver damage have been reported in
these subjects, ranging from minimal chronic
hepatitis to liver cirrhosis. The fluctuating ALT
levels with long periods of normal values seen
in many patients with HCV infection might
have confounded the results of some authors.
In this study we evaluated the histological fea-
tures of subjects with persistently normal ALT
levels over a twelve month period and com-
pared them with those of patients with abnor-
mal ALT values, to identify the histological le-
sions and consequently define the real need for
liver biopsy in these subjects.

■ PATIENTS AND METHODS

Patients
We planned a case-control study on 64 anti-
HCV/HCV-RNA positive subjects on their first
liver biopsy at our Liver Unit from January
1997 to December 2000. We considered as
“Cases” 32 consecutive subjects with the fol-
lowing criteria:
1) anti-HCV/HCV-RNA positivity at least

three times during the last twelve months;
2) persistently normal serum ALT levels (≤40

IU/l) on at least eight occasions during the
last twelve months;

3) no symptoms and/or signs of chronic liver
disease.
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For each “Case”, we selected as a “Control” one
anti-HCV/HCV-RNA positive patient, ob-
served in the same period at our Liver Unit,
with persistently abnormal serum ALT levels
(ALT value more than the upper normal val-
ues) on at least two occasions during the last
twelve months. The Cases and the Controls
were matched for age (± 5 years) and sex. 
Thus, we enrolled 32 Cases (14 males and 18 fe-
males) with a median age of 50 years (range 18-
66) and 32 Controls (14 males and 18 females)
with a median age of 50 years (range 22-69).
In both groups the subjects were evaluated ac-
cording to the serum ALT values. In the Case
group the subjects with ALT value less than 0.6
times the upper normal value and those with
ALT value between 0.6-1 times the upper normal
value were considered subjects with a low and
high serum ALT value, respectively. In the Con-
trol group, the subjects with ALT value between
1-2 times the upper normal value and those with
ALT value greater than 2 times the upper nor-
mal value were considered subjects with a low
and high serum ALT value, respectively.
The exclusion criteria were a history of drug ad-
diction, alcohol intake in excess of 50 gr/die for
males and 25gr/die for females, presence of
non-organ specific auto-antibodies at a titre of
at least 1:40 dilution, as detected by the indirect
immunofluorescent technique (anti-nuclear an-
tibodies of a homogeneous pattern for autoim-
mune hepatitis type 1, anti-liver/kidney micro-
some type 2 for autoimmune hepatitis type 2
and anti-mitochondrial antibodies for primary
biliary cirrhosis), HBsAg positivity, hepatotoxic
drug intake, HIV positivity, previous treatment
with interferon and/or other antiviral or im-
munosuppressive drugs. 

Liver biopsy
The informed consent was obtained from each
patient before being admitted to liver biopsy.
Transcutaneous liver biopsy was performed on
all patients using a modification of the Mengh-
ini technique. Liver specimens were fixed in
10% neutral buffered formalin, embedded in
paraffin and stained with hematoxylin and
eosin and the Masson trichrome method. Liver
biopsies were examined by an experienced
pathologist (G.P.) who was blinded to the bio-
chemical and virological data on presentation.
The grading was assessed according to the Kn-
odell histological activity index (HAI) [10],
which evaluated portal tract inflammation
(scores: 0, 1, 3, 4), periportal tract inflammation

with or without bridging necrosis (0, 3, 4, 5, 6,
10) and lobular necrosis (0, 1, 3, 4). The diagno-
sis of chronic hepatitis was made according to
the new classification based on Knodell’s HAI:
minimal CH = score 1-3; mild CH = 4-8; moder-
ate CH = 9-12; severe CH = 13–18 [11, 12]. Liver
fibrosis (staging) was assessed according to the
Scheuer scoring system: 0 = none; 1 = enlarged,
fibrotic portal tracts; 2 = periportal or portal-
portal septa but intact architecture; 3 = fibrosis
with architectural distortion but no obvious cir-
rhosis; 4 = probable or definite cirrhosis [13].
Steatosis was assessed as the percentage of he-
patocytes with microvescicular and/or
macrovescicular fatty degeneration using the
following scores: 0 = absence; 1 = 1-10%; 2 = 11-
30%; 3 = 31-60%; 4 = >60%.

Routine methods
HBV serological markers (HBsAg, anti-HBs,
anti-HBc) were sought using commercial im-
munoenzymatic assays (Abbott Laboratories,
North Chicago, IL, USA). Anti-HCV antibodies
were determined by a 3rd generation commer-
cial immunoenzymatic assay (Ortho Diagnostic
Systems, Neckargemund, Germany). Liver
function tests were performed according to
routine methods.

HCV Molecular Biology Techniques.
HCV-RNA was determined for all subjects in
our study by Reverse Transcriptase-Polymerase
Chain Reaction in the 5’ non-coding region of
the viral genome using a commercial kit
(HEPA-Check-C, Nuclear Laser Medicine, Set-
tala, Mi, Italy); the lowest limit of detection of
this method is 200 copies/ml. The HCV viral
load was assessed by quantitative PCR (HCV
Amplicor Monitor, Roche Molecular System,
Branchburg, NJ) with the lowest limit of detec-
tion of 1,000 copies/ml. HCV genotyping was
performed by Line-Probe-Assay (INNO-LIPA
HCV II, Innogenetics, Zwigndrecht, Belgium),
which allows the identification of the six major
genotypes and their subtypes (1a, 1b, 2a/2c, 2b,
3a, 3b, 3c, 4a, 4b, 4c/4d, 4f, 4h, 5a and 6a), ac-
cording to the classification based on the ampli-
fication of the NS5 region of the HCV genome
[14, 15].

Statistical Analysis
Mean values were compared using the Student
t-test; the differences in the proportions were
assessed with the chi-square test. A p value 
< 0.05 was considered to be significant.
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■ RESULTS

The biochemical and virological characteristics
of the Cases and the Controls are shown in
Table 1. The distribution of the risk factors for
parenteral transmission of infection was similar
in both groups (Table 1).
The distribution of chronic hepatitis and the
HAI values in the Cases and the Controls are
shown in Table 2. Of the 32 subjects in the Case
group, 1 (3.1% of cases) showed normal liver
tissue, 18 (56.3%) minimal chronic hepatitis
(CH) and 13 (40.6%) mild CH. Of the 32 subjects
in the Control group, 7 (21.9%) showed mini-
mal CH, 19 (59.4%) mild CH, 3 (9.3%) moderate
CH, 1 (3.1%) severe CH and 2 (6.3%) cirrhosis.
The subjects in the Control group showed sig-
nificantly higher HAI values (5.39±2.81) than
those in the Case group, (2.96±1.62, p < 0.001)
(Table 3). In particular, the Controls more fre-
quently than the Cases showed a HAI value
greater than 5 (34.3% vs. 3.1%, p < 0.001). 
The evaluation of the single histological lesions
for the two groups showed that the subjects in
the Control group more frequently showed se-
vere inflammation of the portal tracts (3.25±0.88
vs 2.66±1.36, p < 0.05), more severe periportal
tract inflammation (1.22±1.60 vs 0.16±0.37, p <
0.001) and more severe lobular necrosis
(0.65±0.65 vs. 0.19±0.40, p < 0.001) (Table 3).
The subjects in the Control group more fre-
quently showed a fibrosis score greater than 1
(28.1% of cases) than those in the Case group

(9.4%; p < 0.05) (Table 3). Moreover, histologi-
cal evidence of cirrhosis was observed in 2 pa-
tients, both in the Control group (Table 3).
Finally, steatosis was more frequent and more
severe in the Control group than in the Case
group (respectively 78.1% vs 50%, p < 0.05; and
1.47±1.16 vs 0.6±0.71, p < 0.001) (Table 3).
The HAI and fibrosis scores in relation to the
ALT value, the HCV genotype and the HCV vi-

Table 1 - Demographic, biochemical and virological
characteristics of subjects in the Case and Control
groups.

Cases Controls
32 subjects 32 subjects

Males/Females 14/18 14/18

Age, median (range) 50 (18-66) 50 (22-69)

ALT*, mean±SD 0.7+0.88 2.87±1.8

Risk factors, %
blood transfusion 15.5 68.9
history of 15.6 17.6
surgery no risks 72.9 9.5

HCV genotype, (%)
1a 12.5 62.5
1b 25 0 
2a/2c 5.3 52.6
3a 31.6 10.5

HCV viral load 1.1x106±3.1x105 ±9.8x105±3.1x105

(genomes/ml),
mean±SD

* (n.v. x): times the upper normal value

Table 2 - Distribution of chronic hepatitis and of the HAI values in the Case and Control groups.

CASES, 32 subjects CONTROLS, 32 subjects

Normal Minimal Mild Moderate Severe CH HAI Minimal Mild Moderate Severe CH
liver CH CH CH and cirrhosis Score CH CH CH and cirrhosis

(1 case) (18 cases) (13 cases) (no case) (no case) (7 cases) (19 cases) (3 cases) (3 cases)

1 0
9 1 2

2 1
9 3 4

7 4 6
5 5 8
1 6 4 1*

7 1
8 1*
9 1
10 1
11 1
12
13

14-18 1

* = with cirrhosis.
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ral load in both groups are reported in Table 4.
In the Case group, the mean HAI and fibrosis
scores were not correlated with the ALT value,
HCV genotype or the HCV viral load. In fact,
the mean HAI and fibrosis scores were similar
in 10 subjects with a low ALT value and in 22
with a high ALT value (for HAI score: 2.7+1.57
vs. 3.09+1.65; for fibrosis score: 1+0.37 vs.
1.14+0.47) (Table 4). The mean HAI and fibro-
sis scores were similar in 24 subjects with HCV
genotype 1 (2.9+1.4 and 1.0+0.5, respectively)
and 8 with HCV genotype non-1 (3.0+2.1 and
1.3+1, respectively) (Table 4). In addition, the
22 subjects with a HCV viral load under
400,000 copies/ml and the ten with more than

400,000 copies/ml had similar mean HAI and
fibrosis scores (for HAI score: 2.97+1.77 vs.
3.1+1.32; for fibrosis score: 1.0+0.55 vs.
1.23+0.65) (Table 4). Similarly, in the Control
group, the mean HAI and fibrosis scores were
not correlated with the ALT value, HCV geno-
type or HCV viral load.

■ DISCUSSION

The main findings of this study were that the
majority of the asymptomatic HCV carriers
showed histological evidence of necroinflam-
mation and fibrosis, but the lesions were less se-
vere than those observed in subjects with ab-
normal ALT values. In fact all the subjects with
persistently normal serum ALT levels showed
minimal or mild chronic hepatitis. Histological
evidence of moderate or severe chronic hepati-
tis or cirrhosis was observed only in subjects in
the Control group. 
Our data are in agreement with previous stud-
ies that have indicated that subjects with nor-
mal ALT values show milder forms of liver
damage than those with abnormal ALT values
[16-21]. 
Therefore, do the findings of minimal or mod-
erate histological lesions allow us to define
these subjects as healthy or “asymptomatic”?
What is the real significance of these lesions?
Are these lesions sequelae of a past, more ac-
tive HCV chronic infection or are they the
starting point of liver damage that will subse-
quently worsen? Whether the anti-
HCV/HCV-RNA positive subjects with nor-
mal ALT values can be considered healthy or
“asymptomatic” HCV carriers is still a contro-
versial and intriguing question. The prospec-
tive studies on asymptomatic HCV carriers
have shown a slow or absent progression of
liver fibrosis and only 20-30% of cases experi-
ence a slight increase in serum ALT levels dur-
ing the follow-up [22-24]. Persico and col-
leagues showed that in 35 anti-HCV/HCV-
RNA positive subjects with normal ALT val-
ues the liver diseases had not worsened after
more than 5 years of observation [25]. More-
over, in 66 HCV-RNA positive patients with
normal ALT values Mathurin observed a pro-
gression rate of fibrosis that was twice as slow
as that in 102 HCV patients with elevated ALT
[26]. These data support the hypothesis that
the natural history of chronic hepatitis in
healthy carriers of HCV infection is charac-

Table 3 - Histological characteristics of subjects in
the Case and Control groups.

Cases Controls
32 subjects 32 subjects

HAI score
(mean±SD) 2.96±1.62A 5.39±2.81B

Subjects with
HAI > 5 (%) 3.2C 34.3D

Portal tract
inflammation
(mean±SD) 2.66±1.36E 3.25±0.88F

Periportal tract
inflammation
(mean±SD) 0.16±0.37G 1.22±1.60H

Lobular necrosis
(mean±SD) 0.19±0.4I 0.65±0.65L

Fibrosis score
(mean±SD) 1.09±0.47 1.47±1.14

n° (%) of subjects 
with fibrosis score:

0 1 (3.1) 3 (9.4)
1 28 (87.5) 20 (62.5)
2 2 (6.3) 4 (12.5)
3 1 (3.1) 1 (3.1)
4 0 4 (12.5)

Steatosis
(mean±SD) 0.6±0.71M 1.47±1.16N

n° (%) of subjects 
with steatosis scoreO:

0 16 (50) 7 (21.9)
1 14 (43.8) 11 (34.4)
2 1 (3.1) 8 (25)
3 1 (3.1) 4 (12.5)
4 0 2 (6.3)

Differences statistically significant: A: vs. B: p < 0.001; C: vs. D: p < 0.001; 
E: vs. F: p<0.05; G: vs. H: p < 0.001; I: vs. L: p < 0.001; M: vs. N: p < 0.001; 
O: p < 0.001.



Table 4 - HAI and Fibrosis scores in Case and Control groups, according to ALT value, HCV genotype and HCV vi-
ral load.

Cases Controls
32 subjects 32 subjects

HAI score Fibrosis score HAI score Fibrosis score
(mean±SD) (mean±SD) (mean±SD) (mean±SD)

Low level of ALT value* 2.7±1.57 1±0.37 4.23±1.42 0.92±0.49
(10 cases) (10 cases) (13 controls) (13 controls)

High level of ALT value** 3.09±1.65 1.14±0.47 5.79±2.78 1.84±1.3
(22 cases) (22 cases) (19 controls) (19 controls)

HCV genotype 1 2.9±1.4 1.0±0.5 4.1±2.2 1.3±0.9
(24 cases) (24 cases) (22 controls) (22 controls)

HCV genotype 2 3.0±2.1 1.3±1 6.3±3.5 1.8±1.5
(8 cases) (8 cases) (10 controls) (10 controls)

HCV viral load ≤ 400,000 copies/ml 2.97±1.77 1.0±0.55 4.5±1.97 1.27±1.77
(22 cases) (22 cases) (20 controls) (20 controls)

HCV viral load > 400,000 copies/ml 3.1±1.32 1.23±0.65 5.7±2.92 1.9±1.32
(10 cases) (10 cases) (12 controls) (12 controls)

* Low level of ALT value: for Cases, ALT value less than 0.6 times the upper normal value; for Controls, ALT value between 1-2 times the upper normal value
** High level of ALT value: for Cases, ALT value between 0.6-1 times the upper normal value; for Controls, ALT values more than 2 times the upper normal value
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terised by very slow or no progression to a
more severe evolution. 
On the contrary, there are some reports sug-
gesting substantial liver damage also in subjects
with persistently normal ALT values. In partic-
ular, in anti-HCV/HCV-RNA chronic carriers
Puoti observed a similar mean grading and
staging between the 46 subjects with normal
ALT values and the 52 with elevated ALT val-
ues (5.1±3.9 vs. 4.7±2.9 for grading; 1.3±1.2 vs.
1.5±1.4 for staging) (27); in addition, cirrhosis
was found in 1 subject with normal ALT values
and in no patient with raised ALT values. The
findings of severe histological lesions in sub-
jects with normal serum ALT values by these
authors were probably due to the few biochem-
ical determinations or to a short observation pe-
riod; thus these subjects may undergo a liver
biopsy during a transient phase of normal val-
ues of serum ALT. 
Instead, in our study the asymptomatic carriers
were anti-HCV/HCV-RNA positive subjects
with normal serum ALT levels on at least eight
occasions during the last twelve months and
were, therefore, really asymptomatic HCV car-
riers. Our strict definition of persistently
asymptomatic carriers provided a selection of
truly stable subjects and excluded those with
transient normal values. This is an important
point considering how the ALT levels can fluc-
tuate, with at times long periods of normal val-

ues in many patients with HCV infection.
Moreover, in both the Cases and Control
groups, we did not find any correlation between
the ALT levels and the severity of the liver dam-
age, as seen by the mean HAI and fibrosis
scores. There were more subjects infected with
HCV genotype 1 (1a+1b) in the Case group than
in the Control group (75% vs 57.9%), but no dif-
ferences in the HAI and fibrosis scores were ob-
served in either group between subjects with
HCV genotype 1 and non-1. This is in agree-
ment with several recent findings [28-34]. Fi-
nally, our study showed that subjects with per-
sistently normal ALT values had a similar HCV
viral load to those with abnormal ALT values;
moreover, no correlation was found in either
group between the severity of the liver disease
and the HCV viral load. There are conflicting
data in the literature on this: some studies have
reported that the HCV viral load was not differ-
ent in the two groups, while other studies have
shown that the HCV viral load was lower in
asymptomatic HCV carriers than in those with a
chronic liver disease [35-37].
In conclusion, the subjects with persistently
normal serum ALT values frequently showed
minimal or mild chronic hepatitis with a HAI
score of less than 5, which demonstrates that
the liver biopsy may be unnecessary for these
subjects. Thus, we think that asymptomatic
HCV carriers should be followed up with peri-
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odic determinations of serum aminotrans-
ferases and that they should undergo a liver
biopsy only when persistently abnormal serum
aminotransferase values are observed, in order
to assess the histological damage and conse-

quently administer suitable antiviral therapy
[38, 39].

Key words: “Asymptomatic” HCV carriers,
Chronic Hepatitis Histology, Liver Biopsy.

This case-control study evaluated the real need for
liver biopsy in subjects with persistently normal
aminotransferase values over a long period by com-
paring the histological features of these subjects
with those of patients with abnormal aminotransfe-
rase values. We considered as “Cases” all 32 conse-
cutive anti-HCV/HCV-RNA positive subjects with
at least eight normal serum ALT values during the
last twelve months; for each “Case”, we selected as
a “Control” one anti-HCV/HCV-RNA positive pa-
tient with at least two abnormal serum ALT values
during the last twelve months. The Cases and Con-
trols were matched for age (± 5 years) and sex.
In the Case group, 1 subject showed normal liver
tissue, 18 minimal chronic hepatitis (CH) and 13
mild CH. In the Control group, 7 subjects showed
minimal CH, 19 mild CH, 3 moderate CH, 1 se-

vere CH and 2 cirrhosis. The subjects in the Con-
trol group showed a significantly higher HAI
score (5.39+2.81) than those in the Case group
(2.96+1.62, p < 0.001). The subjects in the Con-
trol group more frequently showed a fibrosis score
greater than 1 (28.1%) compared to the Case
group (9.4%; p<0.05). Finally, steatosis was more
frequent and more severe in the Control group
than in the Case group (respectively, 78.1% vs
50%, p < 0.05; and 1.47+1.16 vs 0.6+0.71, p <
0.001). The HAI and fibrosis scores did not corre-
late with the ALT value, HCV genotype or HCV
viral load in either the Case or Control group. 
Our findings showed that the subjects with a per-
sistently normal serum ALT value had minimal
or mild chronic hepatitis, thus demonstrating that
a liver biopsy is not indicated for these subjects.

SUMMARY

In questo studio caso-controllo è stata valu-
tata la reale necessità della biopsia epatica in
soggetti con infezione cronica da HCV e tran-
saminasi normali persistentemente normali.
Sono stati considerati “Casi”, 32 soggetti con-
secutivi anti-HCV/HCV-RNA positivi con
almeno 8 determinazioni di transaminasi sie-
riche normali negli ultimi 12 mesi; per ogni
Caso è stato selezionato un “Controllo”, pa-
ziente anti-HCV/HCV-RNA positivo con al-
meno due determinazioni di transaminasi
sieriche durante gli ultimi 12 mesi. I Casi ed i
Controlli erano simili per età (± 5 anni) e
sesso.
Tra i Casi, un soggetto presentava un fegato
normale, 18 un’epatite cronica (EC) minima e
13 una EC mite. Tra i Controlli, 7 pazienti
presentavano una EC minina, 19 una EC
mite, 3 una EC moderata, 1 una EC severa e
due una cirrosi. I soggetti nel gruppo di Con-

trollo presentavano un Indice di Attività Isto-
logica (HAI) più elevato (5,39±2,81) rispetto a
quelli del gruppo dei Casi (2,96±1,62,
p<0.001). I Controlli mostravano più frequen-
temente un indice di fibrosi maggiore di 1
(28,1%) rispetto ai Casi (9,4%; p < 0,05). La
statosi è stata riscontrata più frequentemente
ed era più severa nei Controlli che nei Casi
(rispettivamente, 78,1% vs 50%, p < 0,05; e
1,47±1,16 vs 0,6±0,71, p < 0,001). L’HAI e lo
score di fibrosi non correlavano con il valore
delle transaminasi, con il genotipo di HCV e
con la viral load di HCV né nei Cas né nei
Controlli. 
Questi risultati suggeriscono che i soggetti
con infezione cronica da HCV e con valore
delle transaminasi persistentemente normale
presentano una epatite cronica minima o
mite e pertanto la biopsia epatica non è indi-
cata per questi soggetti.

RIASSUNTO

■ REFERENCES

[1] Di Bisceglie A.M., Goordan Z.D., Ishak K.G., Hoofna-
gle J.H., Melpolder J.J., Alter HJ. Long-term clinical and
histological follow-up of chronic post-transfusion hepati-
tis. Hepatology 14, 969-974, 1991.

[2] Colombo M., de Franchis R., del Ninno E., et al. Hepa-
tocellular carcinoma in Italian patients with cirrhosis. N
Engl J Med 325, 675-680, 1991.
[3] Alter M.J., Marcolis H.S., Krawczynski K., et al. The
natural history of community acquired hepatitis C in the
United States. N Engl J Med 327, 1899-1905, 1992.



17
2003

[4] Datz C., Cramp M., Haas T., et al. The natural course of
hepatitis C virus infection 18 years after an epidemic out-
break of non-A, non-B hepatitis in a plasmapheresis cen-
tre. Gut 44, 563-567, 1999.
[5] Alberti A., Morsica G., Chemello L., et al. Hepatitis C
viraemia and liver disease in symptom-free individuals
with anti-HCV. Lancet, 340, 697-698, 1992.
[6] Seymour C. Asymptomatic infection with hepatitis C
virus. BMJ 308, 670-671, 1994.
[7] Naito M., Hayashi N., Hagiwara H., et al. Serum he-
patitis C virus RNA quantity and histological features of
hepatitis C virus carriers with persistently normal ALT
levels. Hepatology 19, 871-875, 1994.
[8] Jamal M.M., Soni A., Quinn P.G., Wheeler D.E., Arora
S., Johnston D.E. Clinical features of hepatitis C-infected
patients with persistently normal alanine transaminase
levels in the Southwestern United States. Hepatology 30,
1307-1311, 1999.
[9] Prieto M., Olaso V., Verdù C., et al. Does the healthy
hepatitis C virus carrier state really exist? An analysis us-
ing polymerase chain reaction. Hepatology 22, 413-417,
1995.
[10] Knodell R.G., Ishak K.G., Black W.C., et al. Formula-
tion and Application of a Numerical Scoring System for
Assessing Histological Activity in Asymptomatic Chronic
Active Hepatitis. Hepatology 1, 431-435, 1981.
[11] Desmet V.J., Gerber M., Hoofnagle J.H., Manns M.,
Scheuer P.J. Classification of chronic hepatitis: diagnosis,
grading and staging. Hepatology 19, 1513-1520, 1994.
[12] Bedossa P., Poynard T., for the METAVIR Coopera-
tive Study Group. An algorithm for the grading of activity
in chronic hepatitis C. Hepatology 24, 289-293, 1996.
[13] Scheuer P.J.. Classification of chronic viral hepatitis: a
need for reassessment. J Hepatol 13,372-4, 1991.
[14] Simmonds P., Alberti A., Alter H.J., et al. A proposed
system for nomenclature of hepatitis C viral genotypes.
Hepatology 19, 1321-1324, 1994.
[14] Kwok S., Higuchi R. Avoiding false positives with
PCR. Nature 339, 237-238, 1989.
[15] Shakil A.O., Conry-Cantilena C., Alter H.J., et al. Vol-
unteer blood donors with antibody to hepatitis C virus:
clinical, biochemical, virologic, and histologic features.
Ann Intern Med 123, 330-337, 1995.
[16] Shindo M., Arai K., Sokawa Y., Okuno T.. The viro-
logical and histological states of anti-hepatitis C virus-pos-
itive subjects with normal liver biochemical values. Hepa-
tology 22, 418-425, 1995.
[17] Stanley A.J., Haydon G.H., Piris J., Javris L.M., Hayes
P.C. Assessment of liver histology in patients with hepati-
tis C and normal transaminase levels. Eur J gastroenterol
Hepatol 8, 869-872, 1996.
[18] Shindo M., Ken A., Sokawa Y., Okuno T. The virolog-
ical and histological state of anti-hepatitis C virus-positive
subjects with normal liver biochemical values. Hepatology
22, 418-425, 1995.
[19] Marcellin P., Gournay J., Cymes K., et al. Liver histol-
ogy in asymptomatic anti-HCV patients with normal ALT
level. Hepatology 20, 255A, 1994.
[20] Ohkoski S., Tawaraya H., Kuwana K., et al. A retro-
spective study of hepatitis C virus carriers in a local en-
demic town in Japan. Dig Dis Sci 40, 465-471, 1995.
[21] Martinot-Peignoux M., Boyer N., Cazals-Hatem D., et
al. Prospective study on anti-hepatitis C virus-positive pa-
tients with persistently normal serum alanine transami-
nase with or without detectable serum hepatitis C virus
RNA. Hepatology 34, 1000-1005, 2001.

[22] Tassopulos N.C. Patterns of progression: unpre-
dictability and risk of decompensated cirrhosis. Dig Dis Sci
41 (Suppl), 41S-48S, 1996.
[23] Puoti C., Castellacci R., Montagnese F., et al. Histolog-
ical and virological features and follow-up of hepatitis C
virus carriers with normal aminotransferase levels: the
Italian prospective study of the asymptomatic C carriers
(ISACC). J Hepatol 37, 117-123, 2002.
[24] Persico M., Persico E., Suozzo R., et al. Natural history
of hepatitis C virus carriers with persistently normal
aminotransferase level. Gastroenterology 118, 760-764, 2000.
[25] Mathurin P., Moussally J., Cadranel J.F., et al. Slow
progression rate of fibrosis in hepatitis C virus patients
with persistently normal alanine transaminase activity.
Hepatology 27, 868-872, 1998.
[26] Puoti C., Magrini A., Stati T., et al. Clinical, histologi-
cal, and virological features of hepatitis C virus carriers
with persistently normal or abnormal alanine transami-
nase levels. Hepatology 26, 1393-1398, 1997.
[27] Silini E., Bono F., Cividini A., et al. Differential distri-
bution of hepatitis C virus genotypes in patients with and
without liver function abnormalities. Hepatology 21, 285-
290, 1995.
[28] Prati D., Capelli C., Zanella A., et al. Influence of dif-
ferent hepatitis C virus genotypes on the course of asymp-
tomatic hepatitis C virus infection. Gastroenterology 110,
178-183, 1996.
[29] Kobayashi M., Tanaka E., Sodeyama T., Urushihara
A., Matsumoto A., Kiyosawa K. The natural course of
chronic hepatitis C: a comparison between patients with
genotypes 1 and 2 hepatitis C viruses. Hepatology 23, 695-
699, 1996.
[30] Mangia A., Cascavilla I., Lezzi G., Spirito F., Maetens
G., Parlatore L., Saracco G., Rizzetto M., Andriulli A. HCV
genotypes in patients with liver disease of different stages
of severity. J Hepatol 26, 1173-1178, 1997.
[31] Nousbaum J.B., Pol S., Nalpas B., Landais P., Berthelot
P., Bréchot C. Hepatitis C virus type 1b (II) infection in
France and Italy. Ann Intern Med 122, 161-168, 1995.
[32] Smith D.B., Davidson F., Yap P.L., et al. Level of he-
patitis C virus in blood donors infected with different vi-
ral genotypes. J Infect Dis 173, 727-730, 1996.
[33] Sagnelli E., Coppola N., Scolastico C., et al. HCV geno-
type and “Silent” HBV coinfection: Two main risk factors
for a more severe liver disease. J Med Virol 64, 350-355,
2001.
[34] Zanella A., Conte D., Prati D., et al. Hepatitis C virus
RNA and liver histology in blood donors reactive to a sin-
gle antigen by second generation recombinant im-
munoblot assay. Hepatology 21, 913-917, 1995.
[35] Yeo A.E.T., Ghani M., Conry-Cantilena C., et al. Sta-
bility of HCV-RNA levels and its lack of correlation with
disease severity in asymptomatic chronic hepatitis C virus
carriers. J Viral Hep 8, 256-263, 2001.
[36] Hagiwara H., Hayashi N., Mita E., et al. Quantitation
of hepatitis C virus RNA in serum of asymptomatic blood
donors and patients with type C chronic liver disease. He-
patology 17, 545-550, 1993.
[37] Serfaty L., Chazouilleres O., Pawlotski J.M., Andreani
T., Pellet C., Poupon R. Interferon alfa therapy in patients
with chronic hepatitis C and persistently normal amino-
transferases activity. Gastroenterology 110, 291-295, 1996.
[38] Sangiovanni A., Morales R., Spinzi G.C., et al. Inter-
feron alfa treatment of HCV RNA carriers with persis-
tently normal aminotransferase level: a pilot randomised
controlled study. Hepatology 26: 853-856, 1998. 


