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Abstract

Surveillance of patients with HCV-related chronic liver
disease (CHC) not on antiviral therapy is mandatory, because
of the risk of worsening of the disease and progression to
cirrhosis and its lethal complications. Unfortunately, data
from the literature are scarce, and sometimes there are
differences among experts and discrepancies between
recommendations. Furthermore, the wide range of diagnostic
tests and the continuous development of new diagnostic
tools not rarely results in expensive, redundant and not
justified surveillance programs. The identification of the
optimal frequency of follow-ups constitutes another source
of difficulties for the physicians. The purpose of this article
is to provide practicing physicians with published criteria
for performing a cost-effective and adequate surveillance
program for patients with CHC not on antiviral treatment.
On the basis of randomized controlled trials (RCTs),
metanalysis, and international guide-lines and Consensus
Conference statements we have attempted to outline a cost-
effective surveillance program for HCV carriers with normal
aminotransferases (ALT), for responders to previous
interferon (IFN) treatment and for patients with CHC
inelegible for antiviral therapy. This surveillance strategy
relies upon the judicious use of unexpensive and widely
available tests.
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Rezumat

Supravegherea pacientilor cu hepatopatie cronici virald
C (CHC) care nu sunt tratati cu interferon este obligatorie
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datoritd riscului de agravare a bolii si de progresiune spre
cirozi si spre complicatiile letale ale acesteia. Din nefericire,
datele din literaturd sunt sdrace, si uneori existd diferente
intre opiniile expertilor si discrepante intre recomandarile
acestora. Mai mult, numeroasele teste diagnostice si
dezvoltarea continud a unor teste diagnostice noi nu arareori
conduc la programe de supraveghere costisitoare, repetitive
si nejustificate. Identificarea frecventei optime a urmaéririi
constituie o altd sursd de dificultate pentru medici. Scopul
acestui referat este acela de a oferi medicilor practicieni
criteriile publicate de efectuare a unui program de
supraveghere cost-eficient §i adecvat pentru pacientii cu
CHC far# tratament antiviral. Pe baza rezultatelor trialurilor
randomizate si controlate, a meta-analizei, a ghidurilor
internationale i declaratiilor Conferintelor de Consens am
incercat sd evidentiem un program de supraveghere cost-
eficient pentru purtitorii de virus hepatitic C cu transaminaze
normale, pentru cei care au rispuns la un tratament antiviral
anterior cu interferon si pentru pacientii cu CHC ne-eligibili
pentru terapia antivirald. Aceastd strategie de supraveghere
se bazeazi pe utilizarea judicioasd a testelor necostisitoare
silarg accesibile.

Introduction

In an era of rapid change in health care systems and of
increasing national care expenditures, physicians will be
required to show that their practices and procedures are not
only effective, but that are cost-effective (1, 2). However,
despite an expanding body of literature addressing with the
cost-effectiveness of medical practices, only few indications
and certainties exist concerning the surveillance and follow-
up of patients with chronic hepatitis C (CHC).

In particular, there is only few literature to guide decision
making on the most appropriate way to deal with the
surveillance of patients with CHC who are not on antiviral
treatment. Thus, hepatologists and practitioners undertaking
surveillance programs must rely almost exclusively on their
clinical judgment and personal experience (3).
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The optimal frequency and types of tests that should be
performed for monitoring CHC patients who are not on
antiviral treatment have not been determined (4). As aresult,
practicing hepatologists and primary care physicians are
still in need of simple, safe, inexpensive, standardized and
reliable procedures to follow-up their patients with HCV-
related chronic liver disease (CLD).

Determinants of a surveillance program for
patients with CHC

Screening and surveillance for patients with HCV-related
CLD have become accepted practices by hepatologists
worldwide, despite the lack of standardized recall policies.
The aim of both is to reduce disease-specific morbidity and
mortality.

Screening is defined as the one-time application of a
test that allows the detection of a disease at a stage when
intervention may significantly improve the natural course
and outcome, while surveillance indicates the repeated
application of such tests over time (1). Thus, surveillance
implies the inconvenience and costs of regular clinical
controls, blood tests, ultrasounds, endoscopy, and so forth.
Only controlled trials of surveillance versus no surveillance
can demonstrate whether surveillance in patients with CHC
improves the outcome and reduces mortality from the disease
(1). Unfortunately, data from the literature are scarce and
conflicting, except for the surveillance for esophageal varices
and HCC in patients with liver cirrhosis.

In order to design an appropriate and cost-effective
surveillance program for patients with CHC, several factors
should be taken into account, such as:

1. Disease-related factors:

- epidemiology of HCV infection;

- natural history of the disease;

- severity of CHC in the single case.

2. Economic factors:

- costs of the screening tests;

- availability of the screening tests.

3. Patient-related factors:

- acceptability to the target population;

- patient compliance.

4. Evidence-based factors:

- international guidelines;

- consensus conferences;

- published trials and metanalyses.

Two issues are crucial while designing a surveillance
strategy for patients with CHC not candidates to antiviral
treatment, i.e. choice of the screening tests and definition of
optimal surveillance timing.

As to the first issue, it has been pointed out that the
screening tests must have a low morbidity and a high
sensitivity and specificity, that they must be accepted to
the patients, and that the surveillance program should reduce
morbidity and mortality from the disease (5). The wide
availability of tools to diagnose and to monitor the outcome

of patients with CHC often makes it difficult to choose the
adequate tests, and not rarely it allows to perform redundant
and expensive checks (6). Testing for serum amino-
transferase (ALT) levels is the most inexpensive and
noninvasive means of assessing disease activity (7).
However, a single determination gives limited information,
and a weak association exists between the degree of ALT
elevation and the severity of the histopathological findings
.

Serial determination of ALT levels over time provide a
better means of assessing liver injury, but is not adequate
to assess progression to cirrhosis. Serum markers of fibrosis
and inflammation are not currently available or well validated.

Ultrasound (US) and endoscopy are sensitive for
diagnosing advanced cirrhosis but are expensive, and not
useful in assessing liver fibrosis and early cirrhosis (4).

The other key point regards the optimal timing of clinical
and biochemical checks. The literature lacks specific
indications addressing this issue. When defining the timing
of the surveillance, the physician should take into account
the economic costs of such program and the compliance of
the patients. A surveillance program based upon sporadic
controls presents the advantages to be inexpensive and
easy to perform, but it could have the risk of a low efficacy.
By contrast, a more stringent surveillance strategy allows
early detection of complication and might contribute to
improve the outcome of the disease, but it is expensive and
difficult to perform.

Which patients with CHC are not currently
on antiviral therapy?

In clinical practice, three subgroups of patients with
CHC not on interferon (IFN) treatment exist, according to
International guidelines and Consensus Conference
Statements (3):

1. HCV carriers with persistently normal ALT levels;

2. responders to previous IFN treatment;

3. non responders and not candidates to treatment
(contraindications, side effects, poor compliance).

Each of this subgroup needs surveillance, although with
different timing and tools according to the severity of the
underlying liver disease, in order to early detect possible
complications: ALT flare-up among HCV carriers, relapse in
responders to previous IFN treatment and progression to
cirrhosis in patients with CHC.

Surveillance of HCV carriers with
persistently normal ALT levels

Many subjects with chronic HCV infection show
persistently normal ALT levels (PNAL) (3,6,8,9). It has been
estimated that these subjects account for up to 25% of
patients with HCV infection (10). Although formerly referred
to as “healthy” HCV carriers, many of these subjects have
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histological liver damage in the face of their normal liver
biochemistry (8-12). However, in the majority of the patients
liver damage is minimal or mild, and only few cases have
more severe CH or cirrhosis (8,10,11). Recent data suggest
that the estimated rate of fibrosis progression is significantly
lower in subjects with PNAL than in patients with abnormal
ALT levels (11), and that the course of HCV infection in this
particular subgroup of patients seems to be very slow (“slow
progressors”) (13). Thus, international guidelines discourage
in this subgroup of patients IFN treatment outside of clinical
trials, although more recent trials seem to indicate that with
the current treatment of choice (pegylated IFN plus
ribavirin) it is possible to cure more than 50% of patients
with persistently ‘normal’ ALT levels (14).

The 1997 NIH Consensus Development Conference on
the management of Hepatitis C suggested that the definition
of HCV carriers with PNAL should be made on the basis of
serum HCV RNA positivity by PCR and of at least three
normal ALT values over a 6 month period (15). However, it
has been reported (9,11) that many subjects referred to as
HCV carriers with PNAL on the basis of this definition could
have ALT flare-ups during the follow-up, thus proving that
even a 12-18 month observation period might be not adequate
to identify those with persistent ALT normality.

Only few studies exist dealing with the surveillance of
HCV carriers with PNAL. The 2002 NIH Consensus
Development Conference did not specify in details the
optimal timing and tools for the surveillance of these carriers
(3). The Italian Association for the Study of the Liver (AISF)
Committee on “HCV Carriers with normal ALT” recently
proposed that the definition of HCV carriers with PNAL
should be made on the basis of at least nine normal ALT
values two months apart over a 18-24 month period; after
this time, ALT should be performed every six months,
together with a comprehensive hematological and
biochemical panel, including blood count and platelet count
(16).

Patients with negative PCR should be further tested for
HCV antibody using RIBA. Those who have a negative
RIBA result could be reassured, and no further evaluation
is necessary (8, 16). Patients with positive or indeterminate
RIBA result should be further tested for HCV RNA after 3-
6 months, in order to exclude the possibility of transient
HCV RNA negativity due to low HCV replication (16).

Until the results of long-term follow-up studies will be
available, the AISF Committee have recommended in carriers
with RIBA positive/PCR negative result retesting for HCV
RNA every 12-24 months (16). Given the possibility of more
severe CLD or cirrhosis in the face of persistently normal
liver biochemistry, the Committee recommended US scan
every 12-18 months.

HCV RNA quantitation is not adequate to assess the
severity of liver histology (8) nor to predict the outcome of
the disease, and should not be used for the surveillance of
HCV carriers with normal ALT (3,8,9,16,17). Similarly, testing
for HCV genotype in clinical practice is not justified (3,4,8,
16).

Surveillance of responders to antiviral
treatment

Treatment of CHC has dramatically improved in the last
few years, particularly with the use of PEG-IFNs with
ribavirin therapy, leading to end-of-treatment virological
response in up to 60% of the patients (18). The end-of-
treatment (ETR) response is defined by the absence of
HCV RNA in the serum by RT-PCR at the end of the treatment,
and the sustained virological response (SVR) by the
absence of HCV RNA in the serum 24 weeks after the end of
treatment. Virological response with relapse is defined by
the absence of detectable serum HCV RNA at the end of
treatment, followed by subsequent HCV RNA positivity in
the 24 weeks after stopping the treatment (18). The loss of
virological response (early virological relapse) in subjects
who achieved an ETR ranges approximately from 15% to
60%, depending on several variables such as HCV genotype,
pre-treatment viral load, age, histology, gender, treatment
(IFN monotherapy vs combination treatment, PEG-IFN vs
standard IFN), duration of the therapy, patient features
(naives, relapsers, non responders to previous treatment).
(19, 20). The likelihood of late virologic relapse (i.e., HCV
RNA detectability 6 months after the end of the treatment),
although exceedingly low (<4%), cannot be ruled out in
patients who did respond to the treatment (21).

Given the above considerations, responders to antiviral
treatment should be followed-up for at least six months after
the end of the therapy by checking ALT levels every two
months. Serum HCV RNA by RT-PCR should be performed
at the 6™ month after the end of the treatment (3). After this
period, the surveillance might be less frequent, but it is
strongly recommended to continue the follow-up, given the
possibility of late virological relapse. It seems to be
reasonable to perform RT-PCR 12 months after the end of
the treatment; if negative, the patient has 95-98% probability
of recovery from HCV infection, although the possibility of
viral persistence in patients successfully treated has been
suggested (22).

There are no data to guide decision making on the most
appropriate long-term surveillance of responders. Late viral
recurrence has been described in some of the responders
during the long-term follow-up (22). Thus, it could be
suggested that subjects with persistent HCV RNA
negativity 12 months after the end of the treatment should
be still followed-up for at least 3-5 years, by ALT
determination every 6 months and HCV RNA determination
yearly (22).

Surveillance of subjects not candidates to
antiviral treatment

Many patients with CHC are ineligible for antiviral
treatment. International guidelines (3, 7) discourage outside
of clinical trials IFN therapy in non responders to previous
treatment, in patients with advanced liver disease, and
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because of intravenous drug abuse, alcohol abuse, age and
a number of comorbid medical and neuropsychiatric
conditions. Further, subjects with severe side effects to [FN
or poor compliance are not candidates to continue antiviral
treatment. In this subset of patients surveillance is imperative,
in view of the risk of progression to liver cirrhosis, end-
stage liver disease (ESLD) and HCC (3). To date, IFN
represents the only tool to favorably modify the outcome of
the disease (3,7,22). Thus, in subjects in whom for several
reasons this therapeutic approach is not recommended, the
natural history of HCV infection might progress towards
more severe liver disease (3). It has been calculated that
approximately 20% of the patients with CHC develop liver
cirrhosis (23). Over a 20-year period, 6% of patients can be
expected to develop ESLD, 4% will have HCC and 3% to 4%
will die or require orthotopic liver transplantation (OLT) (23).
Several factors could affect the outcome, such as route of
infection, male gender, ALT levels, age at onset, alcohol
abuse, coinfections (HBV, HIV), severity of histological liver
damage (3,7,23).

In these patients, the surveillance should be aimed at
evaluating the chance of progression to cirrhosis. The ability
to prognosticate accurately the likelihood of developing
fatal complications of CHC is crucial to strategies for
surveillance. In clinical practice, which tests could help us
to predict a poor outcome of CHC ? As highlighted by the
NIH Consensus Conference (4), ALT levels reflect liver
injury, but the correlation with histological activity, hepatic
fibrosis and disease progression is usually poor.

Serum albumin, bilirubin levels and prothrombin time
(PT) reflect hepatic function, but these values usually
remain normal even in patients with compensated cirrhosis.

Thus, routine blood tests cannot differentiate early
(minimal fibrosis) from advanced (compensated cirrhosis)
stage of LD. Probably, among the routine blood tests,
decreased platelet count is the earliest indicator of progres-
sion to cirrhosis (4, 7). Further, it has been suggested that
as patients progress from CHC to cirrhosis, there is a reversal
of AST/ALT ratio to >1 (4). Some authors have attempted to
predict which patients with CHC will develop liver
complications (24). They found no association between ALT
levels and the risk of developing hepatic complications of
CHC during 5-year follow-up, while patients with serum
albumin of less than 30 g/L had a 85% chance of liver-
related complications at 5 years, and patients with serum
bilirubin > 40 mmol/L had a 25% chance. Finally, for each
second increase of PT and for each unit rise of aFP the risk
of liver-related complications significantly increased (Hazard
Ratio 1.4 and 1.01, respectively).

In conclusion, as the NIH Consensus Conference
outlined, the optimal frequency and types of tests that
should be performed for monitoring CHC patients who are
not on antiviral therapy have not been determined (3).
Although laboratory tests are not very reliable in monitoring
the progression of liver disease in HCV patients, tests for
blood count, platelet count and liver tests should be
performed every six months (4). A progressive decrease in

platelets or a decrease in AST/ALT ratio suggests the
development of cirrhosis (4).

Because of the variable natural course of CHC, many
hepatologists recommend repeat liver biopsies in 4-5 years
in patients not receiving antiviral treatment (3,7). It is
important to underline that in patients with CHC not on
antiviral treatment repeat testing of HCV-RNA level and
HCV genotype is unnecessary and does not provide any
information on the stability or progression of liver disease
(3,7,8,17).

US screening for portal hypertension (PH) should be
performed in all subjects with CLD at the time of first clinical
presentation (4, 7).

US can be used to diagnose cirrhosis and PH based on
the presence of some direct and indirect signs, such as
enlarged spleen, small nodular liver, portal vein thrombosis,
occlusion and distortion of hepatic veins, portal vein
diameter > 13 mm, evidence of collateral circulation, reduction
in portal blood flow and velocity, ascites or varices (4,7).
However, current imaging is unable to assess the extent of
hepatic fibrosis and to diagnose early cirrhosis. Subsequent
controls may be adjusted according to the severity of the
disease, and to the clinical conditions of the patients (25).
There are no specific indications from the literature regarding
optimal frequency of US surveillance in patients with CHC
(25). The need to noninvasively predict or diagnose clinically
significant PH (CSPH) in patients with CHC is important in
order to prescreen those patients who will require invasive
diagnostic procedures, such as upper endoscopy (26).
Several studies indicated platelet count as an independent
marker of the presence of CSPH (27, 28). It has been found
that a platelet count > 160,000 was the best cut-off for the
diagnostic accuracy of large esophageal varices. PT
represents another predictor of the presence of CSPH (27,
28). Freeman et al (29) showed that liver-related
complications at 3 years of follow-up developed in none of
the patients with CHC and no or minor fibrosis (stages 0, 1,
2), and only in 2% of those with stage 3 fibrosis (fibrosis
with architectural distortion but no obvious cirrhosis). Thus,
in CHC patients in which platelet count and PT remain
substantially unchanged overtime, there is no need to
perform strict US screening for CSPH. A sonographic
evaluation every 18-24 months seems to be adequate, unless
other biochemical or clinical abnormalities will be noted (e.g.,
aFP value increase, reversal of AST/ALT ratio >1, spider
naevi, splenomegaly) (30).

Routine upper digestive endoscopy for the screning of
esophageal varices is not recommended in subjects with
CHC, unless there is other evidence for ongoing liver disease,
such as splenomegaly, low platelet count or US signs of
portal hypertension (25-28).

Monitoring should be particularly careful in patients with
higher risk of progression (males, elderly, co-infected
subjects, heavy alcohol consumption, severe histological
activity and fibrosis) (31, 32).

Monitoring PH does not require strict US follow-up by
itself.
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Conclusions

Our era is characterized by paramount changes in clinical
practice, by an evidence-based health care and by an
increasing attention to the cost-effectiveness of medical
practices and procedures. It means that in everyday activity
physicians should manage their patients not only on the
basis of their own clinical experience, but also taking into
account economic considerations, expert recommendations
and available sources of evidence, such as RCTs, metana-
lyses and international guidelines.

Surveillance of patients with HCV-related CLD not on
antiviral therapy is mandatory, because of the risk of
worsening of the disease and progression to cirrhosis and
its lethal complications. Unfortunately, data from the
literature are scarce, and sometimes there are differences
among experts and discrepancies between recom-
mendations. Furthermore, the wide range of diagnostic tools
and the continuous development of new diagnostic
innovations not rarely results in expensive, redundant and
not justified surveillance programs. Shehab et al (6)
provided a vivid illustration of the confusion existing among
primary care physicians over the use of confirmatory HCV
testing in clinical practice, leading to misdiagnosis and
unnecessary testing. The identification of the optimal
frequency of follow-ups constitutes another source of
difficulties for the physicians.

The purpose of this article is to provide practicing
physicians with published criteria for performing a cost-
effective and adequate surveillance program for patients
with CHC not on antiviral treatment. On the basis of available
studies, international guidelines and Consensus Conference
statements we have attempted to outline a cost-effective
surveillance program for HCV carriers with normal ALT, for
responders to previous IFN treatment and for patients with
CHC inelegible for antiviral therapy. This surveillance
strategy relies upon the judicious use of unexpensive and
widely available tests.

In conclusion, surveillance should rank highest in the
hierarchy of the activities of practicing hepatologists, but it
should be aimed at improving the natural course of CHC or
at delaying its progression, and not just at falsely reassuring
ourselves (1).

References

1. Collier J, Sherman M. Screening for hepatocellular carcinoma.
Hepatology 1998; 27: 273-278.

2. Provenzale D. Economic considerations for hepatologist.
Hepatology 199; 29: 13S-17S.

3. Strader DB, Wright T, Thomas DL, Seef LB. AASLD Practice
Guideline. Diagnosis, management and treatment of Hepatitis
C. Hepatology 2004; 39: 1147-1171.

4. Alberti A, Benvegnu L. Management of chronic hepatitis C. J
Hepatol. 2003;38 Suppl 1: S104-S118.

5. Porok PC. Epidemiologic approach for cancer screening.
Problems in design and analysis of trials. Am J Pediatr Haematol
Oncol 1992; 14: 117-128.

o0

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Shehab TM, Sonnad SS, Jeffries M, Gunaratnum N, Lok ASF.

Current practice patterns of primary care physicians in the
management of patients with hepatitis C. Hepatology 1999;
30: 794- 800

. American Gastroenterological Association (AGA) Technical

review on the evaluation of Liver Chemistry Tests.
Gastroenterology 2002: 123: 1367-1384.

. Puoti C, Castellacci R., Montagnese F. Hepatitis C virus carriers

with normal aminotransferase levels: healthy people or true
patients? Digest Liver Dis 2000; 32: 634-643.

. Puoti C, Castellacci R, Montagnese F, et al. Histological and

virological features and follow-up of Hepatitis C Virus carriers
with normal aminotran-sferase levels: The Italian Prospective
Study of The Asympto-matic C Carriers (ISACC). J Hepatol
2002; 37: 117-123.

Bacon BR. Patients with normal ALT levels. NIH Consensus
Development Conference Statement Management of Hepatitis
C: 2002. Hepatology 2002; 36 (Suppl.1): S179-S184.
Martinot-Peignoux M, Boyer N, Cazals-Hatem D, et al.
Perspective study of anti-hepatitis C virus-positive patients
with persistently normal serum ALT with or without detectable
serum HCV RNA. Hepatology 2001; 34: 1000-1005.

Puoti C, Magrini A, Stati T, et al. Clinical, histological and
virological features of hepatitis C virus carriers with persistently
normal aminotransferase levels. Hepatology 1997; 26: 1393-
1398
Mathurin P, Moussali J, Cadranel JF, et al. Slow progression
rate of fibrosis in hepatitis C virus patients with persistently
normal alanine transaminase activity. Hepatology 1998; 27:
868-872.

Zeuzem S, Diago M, Gane E, et al. Peginterferon alfa-2a (40KD)
and ribavirin in patients with chronic hepatitis C and normal
aminotransferase levels. Gastroenterology 2004;127:1724-32.
Marcellin P, Lévy S, Erlinger S. Therapy of hepatitis C: patients
with normal aminotransferase levels. Hepatology 1997; 26
(Suppl 1): 133S-136S.

Puoti C, Guido M, Mangia A, Persico M, Prati D. Clinical
management of HCV carriers with normal aminotransferase
levels. Dig Liver Dis 2003;35:362-9.

Puoti C. HCV carriers with normal ALT levels: not too much
healthy, not true patients. Rom J Gastroenterol Hepatol 2004;
13: 329-332
Puoti C. HCV carriers with persistently normal aminotransferase
levels: normal does not always mean healthy. J Hepatol 2003;
38:529-532
Poynard T, Moussali J, Ratziu V, Regimbeau C, Opolon P. Effects
of interferon therapy in non responders patients with chronic
hepatitis C. J Hepatol 1999; 31 (Suppl. 1): 178-183.
Shiffman ML. Retreatment of patients with chronic hepatitis
C. Hepatology 2002; 36 (Suppl.1): S128-S134.

Lindsay K. Introduction to therapy of hepatitis C. Hepatology
2002; 36 (Suppl.1): S114-S120.

Radkowski M, Gallegos-Orozco JF, Jablosnka J, et al. Persistence
of hepatitis C virus in patients successfully treated for chronic
hepatitis C. Hepatology 2005; 41; 106-114.

Di Bisceglie AM. Natural history of hepatitis C: its impact on
clinical management. Hepatology 2000; 31: 1014-1017.
Khan MH, Farrell GC, Byth K, et al. Which patients with
hepatitis C develop liver complications? Hepatology 2000;
31: 513-520.
de Franchis R. Evaluation and follow-up of patients with cir-
rhosis and esophageal varices. J Hepatol 2003: 38: 361-363.



146

Puoti et al

26. Jensen DM. Endoscopic screening for varices in cirrhosis:
findings, implications and outcomes. Gastroenterology 2002;
122: 1620-1630.

27. Pilette C, Oberti F, Aubé C, Rousselet M, Bedossa P. Non-
invasive diagnosis of esophageal varices in chronic liver disease.
J Hepatol 1999; 31: 867-873.

28. Schepis F, Camma C, Niceforo D, Magnano A, Pallio S,
Cinquegrani M et al. Which patients with cirrhosis should
undergo endoscopic screening for esophageal varices detection?
Hepatology 2001; 33: 333- 338.

29. Freeman AJ, Dore GJ, Law MG, et al. Estimating progression to
cirrhosis in chronic hepatitis C virus infection. Hepatology
2001; 34: 809-816.

30. Streiff MB, Mehta Shrudi, Thomas DI. Peripheral blood count
abnormalities among patients with Hepatitis C in the United
States. Hepatology 2002; 35: 947-952.

31. Puoti C, Bellis L. Should (and could) we measure portal pressure
in clinical practice? Gastro International 2002; 15: 51-57.

32. Llovet JM, Beaugrand M. Hepatocellular carcinoma: pre-
sent status and future prospects. J Hepatol 2003; 38: S136-
149.



