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PROTOCOL

A. PURPOSE AND OVERVIEW

A.1. Purpose:

The purpose of this study is to conduct a randomized, controlled trial to determine if
long-term interferon therapy can reasonably reduce the risk of histologic progression
to cirrhosis, decompensated liver disease and/or hepatocellular carcinoma in patients
with chronic hepatitis C and advanced fibrosis or cirrhosis who failed to respond to
previous interferon therapy.

A.2. Overview:

Up to 1800 patients who meet the inclusion and exclusion criteria (Sections E and F)
will be entered into a Lead-in Phase. They will be treated with a combination of
peginterferon alfa-2a and ribavirin for a period of 24 weeks. Patients who have no
detectable HCV RNA at week 20 will continue on combination treatment until week 48.
Patients who do not clear virus will be randomized 50:50 at week 24 to receive either
peginterferon alfa-2a alone or no further therapy for the next three and a half years.
Nine hundred patients will be randomized and both randomized groups will be
monitored quarterly during these 42 months. Biopsies for these patients will be
obtained at 24 and 48 months after the start of the Lead-in Phase.

In August, 2001, to increase enrollment two modifications were made to the study
design: Those Week 20 Responder patients with virologic breakthrough or relapse
documented by detection of HCV RNA at weeks 36, 48, 60 or 72, and those patients
who are adequately treated with pegylated interferon and ribavirin combination therapy
outside of the HALT-C Lead-in (Express Group) will be considered for randomization
into the maintenance phase. These patients will be followed for an additional 48
months and their biopsies performed 18 months and 42 months after randomization.

All treatment in the randomized phase will end in January 2007. A small number of
patients may not have completed 48 months at that time. Every patient will stop
treatment at that time point, regardless of what month of randomization they are in.
Those patients who complete Month 48 will be offered an “extended follow-up” visit 
after their Month 54 study visit at Month 60 and Month 72 through April 2007. These
visits will primarily be to identify outcome events, and to provide information to patients
concerning the current status of the trial. Some questionnaires, blood tests, and an
ultrasonogram will be performed. This visit is not to take the place of patients
establishing a relationship with a primary care or liver specialist physician once the
Month 54 visit is completed.

Those patients who are currently being followed will be offered visits at 6 month
intervals through October 2009. Depending on when the patient was randomized this
visit will be a Month 54, Month 60, Month 66, Month 72, Month 78, Month 84, Month
90, Month 96, Month 102 and Month 108. Each of these visits will be similar. These
visits will primarily be to identify outcome events, and to provide information to patients
concerning the current status of the trial. Some questionnaires, blood tests, and an
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ultrasonogram will be performed. This visit is not to take the place of patients
establishing a relationship with a primary care or liver specialist after April 2007 visit is
completed.

B. BACKGROUND

B.1. Natural history of chronic hepatitis C:

Chronic hepatitis C, an illness caused by the hepatitis C virus (HCV), affects 4 million
patients in the USA, and results in 10,000 deaths annually (1,2). Hepatitis C is the
most common cause of liver transplant (3, 4) and is a major predisposing factor to the
development of hepatocellular carcinoma (HCC) (3,4-9) in the United States.
Additionally, hepatitis C produces debilitating fatigue in 12% of patients and a variety
of extra-hepatic manifestations in 1% (chronic renal failure, hypothyroidism, etc.) (10).
Recent evidence is consistent with a large population of undocumented hepatitis C
patients that will yield triple the number of cases annually of hepatocellular carcinoma
and decompensated liver disease in the next 20 years (1).
The natural history of chronic HCV infection has not yet been fully defined (11).
Current data suggest that the process runs an indolent course during the first two
decades after initial infection, accounting for little morbidity and mortality. Serious
sequelae are more likely to emerge as the disease process enters the third and fourth
decades after infection. Three approaches have been used: the prospective study, the
retrospective study, and the combined retrospective-prospective, otherwise referred to
as non-concurrent prospective study. The prospective study would constitute the ideal
approach but, as already noted, it suffers from the fact that the onset of the acute
illness is rarely recognized and that the follow-up period needed is markedly
protracted, lasting three or more decades, a difficult commitment for an individual
investigator.

Currently, much of the reported data on the natural history of hepatitis C accrue from
retrospective studies of persons with already established chronic liver disease,
excluding from analysis the group that does not reach clinical awareness (12). Five
prospective studies of transfusion-associated non-A, non-B hepatitis have been
reported from the United States and Europe (9,13-16), the duration of evaluation
ranging between 8 and 14 years. Clinical symptoms of varying type and severity were
identified in 4% to 13% of patients, liver biopsies revealed the presence of cirrhosis in
16% to 24%, Hepatocellular carcinoma was reported in two of the studies (0.7% and
1.3%, respectively), and death attributed to liver disease was reported in between
1.6% and 6.0% over this period, averaging about 3%.

Although none of these five studies included a non-infected control group, and
periods of follow-up were somewhat brief for the usually protracted course of
chronic hepatitis C, the studies yielded important information. They demonstrated that
over periods of about a decade to a decade and a half from acute onset, morbidity and
mortality from liver disease could be clearly demonstrated, although at a relatively
modest frequency.

Clinical Events of Chronic HCV
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The majority of the clinical consequences of chronic liver disease (CLD) are related to
the effect of progressive hepatic fibrosis in: 1) producing portal hypertension and 2)
progressive decline in the functioning hepatic mass. Portal hypertension is usually
present by the early cirrhotic stage and the amount of functioning hepatic tissue
(functional mass) progressively decreases as the disease progresses from early to
advanced cirrhosis (17,18). The interaction of these two factors produces most of the
clinical outcomes of chronic liver disease. Thus, hypersplenism (19), marked collateral
formation (with esophageal varices) and hepatic congestion related to portal
hypertension characterize the cirrhotic patient (12-15,20-23). Progressive CLD finally
results in the major clinical events of variceal bleeding and ascites formation
(12,15,20,21). A minimum portal pressure gradient 12 mm/Hg is required to initiate
these clinical events, but the average portal pressure gradient at onset of these
problems is greater than this (17 3 mm/Hg). (24-26). Although most cirrotic patients
have varices, fewer than 30% of patients have variceal bleeding. The size and
appearance of varices correlates with the tendency for bleeding (27). A patient’s 
tolerance of a bleeding episode is related to the hepatic reserve as assessed by
Child’s class.  

Ascites is a major clinical process that occurs spontaneously at the moderately
advanced cirrhotic stage at a point when the functional mass is approximately half of
normal (28-30). The 5 year survival after the onset of ascites is 20% (31-33). Further
progression of liver disease leads to refractory ascites, hepatic encephalopathy,
spontaneous bacterial peritonitis and renal dysfunction (34-38, 39). The one-year
survival is less than 50% in association with these clinical problems.

HCC is the cause of death in 10-20% of cirrhotics with chronic HCV and nearly all of
these patients are at the cirrhotic stage (4-8). Iron overload, co-infection with other
viruses, co-existent liver diseases and genetic factors may increase the likelihood of
HCC (4-6,8). Symptomatic tumors are generally large and lead to an average survival
of 3-4 months. There is no effective therapy for large tumors. Screening for HCC with
alpha-fetoprotein (AFP) and ultrasound increases the detection of small tumors (40)
that may be treated with surgery or alcohol injection (41,42).

Prognostic Models
The natural history and the prognostic factors in hepatic cirrhosis have been
extensively studied but several aspects remain unclear and prognostic factors have
not been validated fully (20,32,33,43-58). The level of hepatic fibrosis, Child-Turcotte-
Pugh score, blood tests and/or the presence of clinical problems are traditional ways
to assess prognosis. Most histologic scoring systems have cirrhosis as a single stage
and the mean 10 year survival in patients with compensated cirrhosis is 50%
(31,32,59). Clinical problems (particularly ascites) indicate patients with a poor
prognosis. In the studies discussed above, those patients with compensated cirrhosis
who developed ascites had a 2 year survival of 50% and 5 year survival of 20% (31-
33). Various scores and models combining biochemical and histologic data have been
proposed (45,46). One of these, the Child-Turcotte-Pugh score, has been shown to
be a simple and valid index for assessing the severity of disease and prognosis in
patients with cirrhosis (47-49).
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Measurement of the functional hepatic mass could be useful in determining prognosis.
Quantitative tests of liver function, such as the aminopyrine breath test, indocyanine
clearance, as well as radiographic studies such as MRI, ultrasound, and CT scan have
been evaluated in detection of cirrhosis and prognosis (30,60-65). Studies have
demonstrated that the perfused hepatic mass (PHM) by quantitative liver spleen scan
faithfully provides information regarding reserve hepatic function in patients with
chronic liver disease (17,18,29,66). Quantitative expression of sulfur colloid distribution
between liver, spleen and bone marrow expressed as PHM correlates with the severity
of chronic liver disease by histologic assessment (17,29), severity of cirrhosis at
peritonoscopy (66), and the functional hepatic mass of the explanted liver at transplant
(66). The rate of decline in these functional indices may provide important insight into
the natural history of HCV.

Factors Affecting Natural History
The major determinant of progressive liver disease in patients with chronic hepatitis C
is hepatic inflammation which stimulates the progressive buildup of fibrosis (9,10,12-
14,20-22,45,67-69). This process generally takes 20-40 years from initiation of
infection to death from cirrhosis and can be markedly accelerated by alcohol (3,13-
15,22,23). Other factors that are associated with a more rapid rate of progression are
a high grade of inflammation, longer duration of disease and age (20). Male sex, iron
overload and hepatic fat may be other risk factors for more rapid progression of
fibrosis. The rate of fibrosis has been estimated in a selected population of patients
with hepatitis C to be .133 METAVIR fibrosis units per year (20,70).

Viral factors that might determine outcome include the dose at the time of infection,
genotype, and the presence of quasi-species (HCV genetic
diversity). The effect of dose in initiating progressive disease is unknown (71,72).
Most studies have shown that genotype 1 provokes a more severe disease than does
genotype 2 (73,74) and that 1b is more harmful than 1a. (53). The impact of HCV
quasi-species was studied by comparing its presence among those with acute
resolving hepatitis with those who progress to chronic hepatitis (75,76).

Host-related factors that might play a role include age at the time of infection, race,
and gender. Genetic predilection warrants further study. With respect to age, the rate
of disease progression seems to increase the older the age at the time of infection
(20).

Extraneous factors that may conceivably promote progression include
super-infection with other viruses (77-82), smoking (83), exposure to defined or
undefined environmental contaminants, or concomitant or pre-existing chronic
alcoholism. Studies using univariate and multivariate regression analyses have
suggested that chronic hepatitis C is worsened by infection with hepatitis B virus (84);
this increases the risk of carcinogenesis as well (83,85).

An important co-factor in progression of chronic hepatitis C to cirrhosis and HCC is
that of chronic alcoholism, even if it had existed only in the past. The relationship
between HCV infection and alcoholic liver disease was first noted in early
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epidemiological surveys (86,87). It is now apparent that alcoholism may promote HCV
replication (88,89). Numerous surveys using regression analysis target alcohol as a
major factor in promoting progression of liver disease in persons with chronic HCV
infection (90-94).

B.2. Response to interferon or interferon-ribavirin therapy:

Virologic cure has been the major goal of treatment strategies. However, decrease in
progression of fibrosis and attenuation of serious clinical events are secondary goals.
Evidence supports the value of interferon in both aspects.

Virologic Cure
Interferon is the only medication acting either alone or in combination with other drugs
that can cure a patient of chronic hepatitis C (95-97) through both anti-viral and
immunologic mechanisms (98,99). The four types of interferons that have been
evaluated in a large number of patients with chronic HCV infection have comparable
safety and efficacy in the treatment of chronic HCV infection (97,100-103). However,
less than half of the patients with chronic hepatitis C treated with interferon-alfa
monotherapy develop a negative HCV RNA during treatment. Nearly all patients who
respond to interferon do so within the first 3-4 months (104). No more than 20% have
a sustained benefit from the initial course of interferon-alfa treatment as indicated by
persistently normal SGOT/SGPT and approximately 11% of these will have virologic
cure (105).

More potent anti-hepatitis C therapies have been developed. Combination therapy
with interferon and ribavirin is more effective than interferon alone in inducing virologic,
biochemical, and histologic improvement in both naïve and relapsed patients with
chronic hepatitis C (106-111). A sustained virological response of 38% and a
sustained biochemical response of 36% has been demonstrated when this
combination was used in naive patients (106). The response rate was better for non-1
genotype than genotype 1 (66% vs 28%) (106) and for low viral titer, (<2M) as
opposed to high viral titers (43% vs 36%) (106). Combination therapy is well tolerated:
side effects are similar to interferon alone, with the additional risk of hemolytic anemia
(111). Twenty-four weeks of treatment with Intron-A plus ribavirin in patients who
relapse following initial therapy with Intron-A yield a 48% sustained response.
Similarly, consensus interferon (CIFN) in a dose of 15 g TIW for 48 weeks
demonstrated a 13% sustained response rate in previous non-responders and a 58%
response rate in previous relapsers (100,112,113,114-116). However, despite
improved therapy, more than 50% of all patients treated fail to clear HCV permanently.

Prevention of Progression and Adverse Clinical Outcomes
Although the major goal of therapy has been virologic cure, this is achieved in 40% of
patients. However, patients treated with mono-therapy over the last 12 years appear
to obtain secondary clinical benefits even without sustained virologic response.
Patients without a virologic response to interferon still showed a significant histologic
improvement in most studies (114,117-127). In patients treated with a course of
interferon, the rate of progression from pre-cirrhosis to cirrhosis is decreased (128-
138), the incidence of decompensation with ascites is reduced (59,128-138) and HCC
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is less frequent (59,139-142). In general, the benefit of therapy is greater in those who
have a sustained response, compared to relapsers or non-responders (59). However,
even non-responders with cirrhosis have a better survival. Thus, interferon treatment
may be anti-fibrotic and prevent or slow the progression of disease. Several studies
have demonstrated the effectiveness of a continuous low dose of interferon for
patients with chronic hepatitis C (103,143,144), raising the question of whether the
benefit of treatment could be better sustained by long-term therapy.

B.3. Histologic improvement during treatment with interferon:

Improvements in liver histology have been observed in numerous studies in which pre-
and post-interferon treatment liver biopsies have been performed. Such improvements
have not only been observed in patients who achieved a sustained virologic response,
but in non-responding patients, who remain viremic, as well. In general, a histologic
response to interferon therapy occurs in approximately 80% of patients who have
achieved a biochemical and/or virologic response to interferon therapy and in about
40% of interferon non-responders (145-152). Following a relatively brief, 6-12 month
course of interferon, these histopathologic changes appeared to be confined to
improvements in hepatic inflammation, with little change in hepatic fibrosis. However,
since it is believed that hepatic inflammation drives progression to fibrosis (153-157),
these observations suggest that long term interferon therapy may slow progression to
more extensive fibrosis or cirrhosis.

A recent study has evaluated the hypothesis that long term interferon therapy, in those
patients who remain virologic non-responders, may indeed prevent histologic
progression (158). In this study patients underwent repeat liver biopsy following an
initial 6-month course of interferon therapy. Those patients who exhibited a histologic
response were randomly selected to either discontinue treatment and be followed
prospectively over an additional two years, or to remain in interferon treatment at a
dose of 3 mu TIW. After 2 years of continuous interferon therapy hepatic inflammation
remained significantly less than at the pre-treatment baseline and hepatic fibrosis
declined. In contrast, patients who discontinued interferon therapy had an increase in
hepatic inflammation back to the pre-treatment baseline and an increase in hepatic
fibrosis was observed after 2 years follow-up. A larger controlled randomized trial is
now needed to confirm these preliminary observations.

B.4. Effect of interferon therapy on development of hepatocellular carcinoma:

A provocative report by Nishiguchi et al (159) suggested that treatment of cirrhotic
patients with interferon reduced the incidence of HCC over a mean of 4.4 years from
38% in untreated controls to 4% in treated patients. What was most surprising about
this report were the facts that a) such a profound impact over many years resulted
from such a limited, six-month course of interferon therapy and b) the beneficial effect
on incidence of HCC was not limited to interferon responders but occurred as well in
patients who had not achieved biochemical or virologic responses. Schalm et al (160)
summarized three studies on the impact of interferon therapy on the occurrence of
HCC in cirrhotic patients with hepatitis C (159,161-162). Taken together, these three
studies included 272 untreated patients, 371 nonresponders, and 60 sustained
responders after interferon treatment, and the frequency of HCC in these three groups
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was 15%, 4%, and 0%, respectively, suggesting an apparent beneficial effect of
interferon treatment in preventing HCC in cirrhotic patients with hepatitis C. Studies
with similar results continue to appear in the literature. (163)

At first glance, these data appear to provide strong support for the hypothesis that
interferon therapy in cirrhotic patients with hepatitis C prevents HCC. Multivariate
analysis, however, revealed that clinical differences at the time of entry, not interferon
therapy, correlated with the incidence of HCC (160). In fact, progression from cirrhosis
to HCC may be associated with such factors as genotype 1b (164-165) male gender,
and age >60 (164), supporting the hypothesis that host and virus variables may play a
more important role in the development of HCC than antiviral therapy. A similar
conclusion was reached by Bruno et al (164) in a retrospective analysis of the
incidence of HCC among 163 cirrhotic patients with hepatitis C. The apparent
reduction of HCC in interferon-treated patients represented a treatment bias towards
patients with less advanced disease.

Although the treatment bias in these studies does not support a role for interferon in
preventing HCC, they do not prove that treatment will fail to be effective. The
hypothesis remains viable that reduction of liver injury by antiviral therapy could slow
the progression of fibrosis to cirrhosis, reduce the rate of new fibrosis in cirrhotics, and,
as a consequence, reduce the likelihood of decompensation and even delay the onset
of HCC. The only way to test this hypothesis adequately is in a prospective controlled
trial. Given that a 1-4% annual incidence of HCC has been observed in cirrhotic
patients with chronic hepatitis C (164-167), a prospective trial of sufficient study size
and duration would have the power to identify an interferon-associated reduction in
HCC.

B.5. Pegylated interferon (peginterferon):

A candidate drug to be used for long-term antiviral therapy must have an acceptable
safety/tolerability profile. Considerable experience and safety data are available for
interferon, and many patients have been treated for many years without an
appreciable increase in adverse events over time. Ribavirin is now included routinely
in combination therapy for chronic hepatitis C, but its safety profile when taken over
several years has not been established. Because ribavirin causes hemolysis in a
patient population with cirrhosis, leading to anemia, the risks of using the drug will be
increased. Therefore, the use of combination therapy, especially for the four-year
duration of this trial, is not planned.

Although standard preparations of interferon are available as candidate treatments for
this trial, we propose the use of peginterferon, a long-acting preparation of interferon-
alfa conjugated to polyethylene glycol (PEG). Preliminary observations with
peginterferon suggest that it is absorbed at rates slower than that of interferon-alfa,
with a delayed Tmax and a prolonged concentration peak, achieved primarily as a
result of the much longer (median seven-fold longer) elimination time of peginterferon.
In addition, drug concentrations remain more stable and sustained over time than they
do with more frequent administration of shorter-acting preparations with their resultant
peaks and troughs. Trials of peginterferon given by subcutaneous injection once a
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week have shown levels of biochemical and virologic response comparable to those
achieved with standard interferon-alfa given three times a week. Moreover, a recent
trial of peginterferon among previously untreated patients with chronic hepatitis C
suggested that the long-acting interferon may be more effective than standard
interferon. Among patients treated with peginterferon, the sustained response rate
measured six months after completion of therapy was 36% (168), which is comparable
to the efficacy reported for combination interferon-ribavirin therapy (169-170). By
relying on therapy that can be administered once a week, we expect a higher patient
acceptability, and therefore a longer enrollment and better compliance.

Data available indicate that adverse events associated with peginterferon are
comparable to those observed in patients treated with standard interferon-alfa, and in
multiple-rising-dose studies, fewer patients taking peginterferon reported adverse
effects compared to those taking standard interferon-alfa. Recent experience in dose-
finding studies suggest an increase in thrombocytopenia and neutropenia among
peginterferon-treated patients compared to interferon-alfa-treated patients, although
seldom leading to dose modification or discontinuation. Therefore, more vigilant
platelet-count and WBC monitoring will be necessary in a trial of peginterferon,
especially in cirrhotic patients.

B.6. Summary and Study Rationale:

Chronic, low-grade inflammation and liver injury due to hepatitis C infection leads to
fibrosis and the development of cirrhosis in a significant portion of infected patients.
Although viral eradication has been the primary goal of treatment of hepatitis C thus
far, patients who are non-responders constitute 50% of all those with hepatitis C. The
evidence presented here suggests that interferons may slow or arrest progression of
injury-related fibrosis, even in non-responder patients who fail to clear the virus.
Regardless of whether these potential benefits are related to viral replication or to a
direct anti-fibrotic mechanism, this potential benefit of interferon therapy needs further
confirmation.

The aim of the present study is to determine whether prolonged interferon-based
therapy can be achieved and maintained in a reasonable number of subjects over
several years' time, and whether the anticipated benefits are worth the risk and
expense involved. The study population will be limited to those at highest risk of
progression to cirrhosis or its complications, namely, patients with established fibrosis
or cirrhosis on biopsy at study entry. Since all patients enrolled will have had different
previous treatments, the present study design provides that all patients entering the
long-term portion of the study have begun at a common starting point and have had a
second chance at reaching a sustained virologic response. In the initial or lead-in
course of therapy all patients will be treated with peginterferon plus ribavirin for a
period of 24 weeks, with virologic assessment at 20 weeks to refute their non-
responder status. Thus, patients entering the long-term study will know that they have
been given the very latest regimen in an attempt to achieve virologic clearance and,
having failed, now can be certain that they are non-responders to conventional therapy
It is anticipated that approximately 20% will have no detectable virus in serum at the
20 week point, and that this group may continue treatment and receive a full course of
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48 weeks' therapy. Those who remain HCV-positive in serum at 20 weeks will be
randomized to receive either continued peginterferon (without further ribavirin) or no
further treatment beyond careful observation for the ensuing 3 and 1/2 years. Week 20
responders who develop detectable HCV RNA at weeks 36, 48, 60 or 72 may be
randomized to receive either continued peginterferon (without further ribavirin) or no
further treatment beyond careful observation for an additional 42 months.

Since patients with both fibrosis and cirrhosis will be included, therapeutic endpoints
will be of two types: histologic progression of disease as well as development of
evidence of cirrhotic decompensation. Ancillary studies will help define the role of
interferon in slowing the evolution of portal hypertension and the role of fat change in
disease progression. The extent of side effects of interferon as well as a detailed
assessment of quality of life will be obtained for all study participants. Further studies
will be aimed at increasing our understanding of the complex interactions of virus and
host in this intriguing disease.

The purpose of the continued observation in this long-term follow-up phase of the
HALT-C Trial is to determine the outcome of patients enrolled in this study over a
longer time interval.

C. HYPOTHESES:

C.1. In patients with chronic hepatitis C who failed to respond to previous interferon
therapy, long term treatment with interferon can safely prevent progression of
advanced fibrosis to cirrhosis.

C.2. In patients with cirrhosis secondary to chronic hepatitis C who failed to respond to
previous interferon therapy, long term treatment with interferon can safely:

C.2.a. Reduce the risk of hepatic decompensation.

C.2.b. Reduce the risk of developing hepatocellular carcinoma.

D. SPECIFIC AIMS:

D.1. To determine if 4 years of interferon therapy will prevent progression of advanced
fibrosis to cirrhosis in patients with chronic hepatitis C who failed previous interferon
treatment.

D.2. To determine if 4 years of interferon therapy, in patients with cirrhosis secondary to
chronic hepatitis C who failed previous interferon treatment, will:

D.2.a Reduce the risk of developing hepatic decompensation;

D.2.b Reduce the need for hepatic transplantation;



HALT-C Trial
Page -13-

Version Date 07/21/2006

D.2.c Reduce the risk of developing hepatocellular carcinoma; and

D.3. To determine if 4 years of interferon therapy will improve the quality of life in patients
with advanced fibrosis or cirrhosis secondary to chronic hepatitis C who failed previous
interferon treatment.

E. INCLUSION CRITERIA

Patients can be screened for the HALT-C Trial as either “Lead-in” or “Express” 
patients. Lead-in patients are treated for 24 weeks with peginterferon alfa-2a and
ribavirin as part of the HALT-C Trial. Patients who have been treated with
peginterferon and ribavirin outside of the HALT-C Trial can bypass the Lead-in Phase
and be randomized as “Express” patients.

Sections E1, E2, E5, E8, and E9 are for all patients. Sections E3, E4, and E6 are for
“Lead-in” patients and E7 is for “Express” patients.

E.1. Age at entry at least 18 years.

E.2. HCV-RNA positive or serology positive for HCV antibody by a second generation or
higher assay.

E.3. Lead-in patients must have had previous treatment with any interferon preparation
(standard or pegylated interferon), utilized either alone or in combination with ribavirin,
administered at a minimum dose of 3 mU three times weekly or its equivalent, for at
least 12 weeks. No interferon, ribavirin, or amantadine treatment in the 2 months prior
to screen visit #1.

E.4. Lead-in patients: Documented non-response to the most recent adequate course of
interferon therapy, as defined in E.3. Non-response will be defined as follows:

E.4.a. A positive test for HCV RNA after at least treatment week 12 of adequate
interferon therapy while still being treated, or within one week of discontinuing the
most recent adequate course of interferon.

E.4.b. If virologic measurements were not performed or are unavailable from the most
recent adequate treatment, serum ALT must have been elevated within 6 months of
onset and at anytime during 4 weeks prior to or 1 week after stopping this prior
adequate course of interferon therapy.

E.4.c. If elevated serum ALT’s or positive HCV-RNA laboratory test are not available, a
clinical note documenting non-response will suffice.

E.5. A positive test for HCV RNA, by the Core Virology Laboratory, at the time of screening
to enter the study.

E.6. Lead-in patients must satisfy the following biopsy criteria:
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E.6.a. Patients selected to enter the HALT-C Lead-In Phase, must have had a liver
biopsy performed at least 2 months following the last course of interferon and within 12
months prior to the baseline visit, demonstrating at least Ishak stage 3 fibrosis as
judged by the clinical center pathologist.

E. 6. b. Patients with a history of Ishak stage 3 or higher fibrosis, who subsequently
have fibrosis scored as Ishak 2 can also be enrolled. Both biopsies must be read by
the local HALT-C pathologist using the Ishak fibrosis scoring system. The most recent
Ishak fibrosis score will be used for determination of the study outcome.

E.7. Express patients: Documented adequate pegylated interferon and ribavirin for at least
24 weeks may be substituted for the Lead-in Phase of the study provided the following
criteria are met:

E.7.a. adequate drug dosing is defined as follows:
1. intent to treat with

a. peginterferon alfa-2a 180 mcg/wk or peginterferon alfa-2b 1.5
mcg/kg/wk

AND
b. 800 mg daily of ribavirin (minimum)

2. Dose adjustment is dependent on patient’s tolerance to the drug(s) and is at 
the discretion of the treating physician. (see H.1.d. and I.4.b.)

E.7.b. A positive HCV-RNA obtained at least 20 weeks after the start of the adequate
course of treatment with pegylated interferon with ribavirin and before Screening for
HALT-C. This test may be obtained either on or off treatment.

E.7.c. A pre-treatment liver biopsy which is available and has been performed within
18 months of randomization or a liver biopsy which is performed at least 8 weeks after
the end of treatment and no more than 24 weeks prior to randomization. Slides from
the biopsy must demonstrate at least Ishak stage 3 fibrosis as judged by the clinical
center pathologist and then must be read centrally before randomization.

E. 7. d. Patients with a history of Ishak stage 3 or higher fibrosis, who subsequently
have fibrosis scored as Ishak 2 can also be enrolled as Express patients. Both
biopsies must be read by the local HALT-C pathologist using the Ishak fibrosis scoring
system. The most recent Ishak fibrosis score will be used for determination of the
study outcome.

E. 8. A willingness by all women of child bearing potential to utilize adequate
contraception during the Main Trial study. Use of adequate contraception is not
mandated during the extension trial since no medication is being offered.

E.9. A willingness by all men to utilize adequate contraception during the time they are
treated with interferon-ribavirin combination therapy and for 6 months thereafter.
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F. EXCLUSION CRITERIA

F.1. Liver histology which, in the opinion of the study pathologist, is consistent with: Any
other co-existent cause of chronic liver disease defined as follows:

F.1.a. Hepatitis B surface antigen (HBsAg) positive within the past 12 months.

F.1.b Autoimmune hepatitis as defined by the following criteria:

1. A titer for anti-nuclear antibody of 1:160 or greater;
and either 2 or 3:

2. Liver histology, in the opinion of the study pathologist, consistent with auto-
immune hepatitis; and/or

3. Previous response to immunosuppressive therapy.

F.1.c. Autoimmune cholestatic liver disorders as defined by the presence of all of the
following criteria:

1. A persistent elevation in serum alkaline phosphatase.

2. A titer for anti-nuclear or anti-mitochondrial antibodies of greater than 1:160
or 1:40 respectively.

3. Liver histology, in the opinion of the study pathologist, that is consistent with
either primary biliary cirrhosis or sclerosing cholangitis.

F.1.d. Wilson’s disease as defined by both of the following criteria:

1. A value for ceruloplasmin below the limits of normal.

2. Liver histology which, in the opinion of the study pathologist, is consistent
with Wilson’s disease.

F.1.e. Alpha-1-antitrypsin deficiency as defined by both of the following criteria:

1. A serum value for alpha-1-antitrypsin less than normal.

2. Liver histology which, in the opinion of the study pathologist, is consistent
with alpha-1-antitrypsin deficiency.

F.1.f. Hemochromatosis or secondary iron overload as defined by 1 and 2 below:

1. An elevated value for serum ferritin or an iron saturation (serum iron/IBC x
100%) of greater than 50% and

2. Presence of 3+ or 4+ stainable iron on liver biopsy according to the study
pathologist or a history of previous phlebotomy for iron overload.

All patients meeting the above criteria must undergo HFE genetic testing. Patients
with an HFE genetic test demonstrating homozygosity for C282Y or compound
heterozygosity, i.e. C282Y +/- and H63D -/+ are not eligible.
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Patients who do not have the HFE genotypes just described may be entered into the
study after first undergoing phlebotomy therapy to remove hepatic iron and then
undergoing repeat liver biopsy demonstrating less than 3+ hepatic iron.

Any patients who have had HFE genetic test demonstrating homozygosity for C282Y
or compound heterozygosity, i.e. C282Y +/- and H63D -/+ are not eligible.

F.1.g. Steatohepatitis (alcohol or non-alcoholic), defined as severe histologic changes
to include all of the following 3 criteria:

1. Steatosis (marked);

2. Mallory bodies (many);

3. Zone 3 pericellular fibrosis (extensive).

F.1.h. Drug-induced liver disease

F.2. A Child-Turcotte-Pugh score of greater than or equal to 7 points or any history of
ascites, or any history of hepatic encephalopathy, or current evidence of ascites as
defined in Appendix A. See Appendix B for a definition of the CTP score and for an
adjustment to this score for patients with Gilbert’s syndrome.

F.3 Any documented history of bleeding from either esophageal or gastric varices.

F.4. A platelet count of less than 50,000/mm3. Pre-treatment or screening platelet count
values may be used by the Express Group for eligibility requirements.

F.5. A neutrophil count of less than 1,000/mm3. Pre-treatment or screening neutrophil count
values may be used by the Express Group for eligibility requirements.

F.6. A hematocrit of less than 33% or hemoglobin less than 11 gm/dL. Pre-treatment or
screening hematocrit and hemoglobin values may be used by the Express Group for
eligibility requirements.

F.7. An alpha-fetoprotein of greater than 200 ng/mL for Lead-in patients, and an AFP of
greater than 1000 for Express patients.

F.8. Evidence of an hepatic mass lesion by either ultrasound, CT or MR scan that is
suspicious for hepatocellular carcinoma.

F.9. Renal insufficiency defined by a serum creatinine greater than 1.5 mg/dL.

F.10. A positive test for HIV confirmed by Western blot obtained within the past 12 months.
HIV testing will be performed using standard protocols for confidentiality and
notification of health authorities. A standard separate consent HIV testing consent form
will be used at all participating centers.

F.11. Diabetes that, in the opinion of the investigator, is not controlled by diet, an oral
hypoglycemic agent, and/or insulin.
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F.12 Patients with hemophilia.

F.13. Patients who have received an organ, limb or bone marrow transplant.

F.14. Patients who require the use of certain chronic medications such as
immunosuppressive medications (corticosteroids, methotrexate, azathioprine) or
coumadin should be off medications for six months or longer before being screened.

F.15. Patients with active systemic autoimmune disorders such as rheumatoid arthritis,
systemic lupus, etc.

F.16. Patients who have had a malignancy diagnosed and/or treated within the past 5 years,
except for localized squamous or basal cell cancers treated by local excision, and
those who have been adequately treated and have an excellent chance of cancer-free
survival, in the opinion of the oncologist.

F.17. Patients with serious cardiac, cerebrovascular or pulmonary disease that, in the
opinion of the investigator would preclude treatment with interferon and/or ribavirin.

F.18. Patients with underlying hematologic abnormalities that, in the opinion of the
investigator, would preclude treatment with interferon.

F.19. Patients with a history of seizure disorder that has not been well-controlled by anti-
seizure medications within the past 2 years.

F.20. Women who are pregnant or breast feeding.

F.21. Male partners of women who are pregnant or breast feeding.

F.22. Patients with active alcohol abuse within the past 12 months.

F.23. Patients who have used illicit drugs (e.g., heroin, cocaine, angel dust, etc.) within the
past 2 years.

F.24. Patients with a history of any one of the following:

Suicide attempt or hospitalization for depression within the past 5 years.

1. Any current (within 6 months) severe or poorly-controlled psychiatric disorder (e.g.,
depression, schizophrenia, bipolar illness, obsessive-compulsive disorder, severe
anxiety, personality disorder).

2. The following patients must be assessed and followed (if recommended) by a
psychiatrist or other mental health professional:
a. Patients who have had a suicide attempt and/or hospitalization for depression

more that 5 years ago.
b. Patients who have had a severe or poorly-controlled psychiatric disorder (e.g.,

depression, schizophrenia, bipolar illness, obsessive-compulsive disorder,
severe anxiety, personality disorder) more than 6 months ago but less than 5
years ago.
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F.25. Patients who have been intolerant to previous interferon therapy.

F.26. Patients who are unable to provide informed consent.

F.27. Patients who are unable or unwilling to undergo three liver biopsies over 4 years for
assessment of hepatic histology during this trial.

F.28. Patients with a serum bilirubin above 2.5 mg/dL, except for:

1. a patient with Gilbert’s syndrome, in the opinion of the investigator or

2. an Express patient being treated with ribavirin.

F.29. Patients participating in another clinical trial can be screened 6 months after the end of
study drug.

F.30. Any other condition which, in the opinion of the investigator, would make the subject
unsuitable for enrollment, or could interfere with the subject participating in or
completing the protocol.

F31. Lead-in patients: Documented virologic response (undetectable HCV-RNA) within 4
weeks prior to or 6 months after discontinuing the most recent adequate course of
interferon.

F32. Patients who have undergone liver transplantation.

G. SCREENING OF PATIENTS

G.1. Identification of potential patients.

G.1.a. The medical records of patients with chronic hepatitis C who have been
previously treated with interferon or interferon/ribavirin combination therapy, and who
are being followed or have been recently referred to a HALT-C Trial Treatment Center
will be reviewed.

G.1.b. Patients who satisfy all preliminary entry criteria and are not excluded may
enter screening. Preliminary entry criteria include all of the following:

1. Prior treatment with Interferon for at least 12 weeks as defined in E.3. or
E.3.a.

2. Non-response to this prior treatment as defined in E.4.

G.1.c. If a patient is ineligible as a result of a single aberrant laboratory value, then
that value may be repeated within 4 weeks and used instead of the initial value.

Patients initially not meeting screening criteria or not completing the screening process
or Lead-in Phase (for Lead-in Group) may be re-evaluated no more than twice at
intervals of no less than 2 months. Express patients may not be re-screened. Week 20
Responders who subsequently are in the Breakthrough or Relapse Group may not be
re-screened. Patients who are re-screened need to meet all inclusion and exclusion
criteria. Screen 1 and screen 2 tests and procedures must be repeated, except the
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Skinner Alcohol Questionnaire, the CIDI, the Block Food Questionnaire and collection
of blood for EBV transformations. The previous ultrasound and biopsy, HBsAg and
HIV results may be used if they were performed within the specified time windows.

G.1.d. Each HALT-C Trial Treatment Center will maintain a log of all patients screened
for the HALT-C Trial.

G.1.e. Recent legislation has required that the NIH ensure that federally-funded clinical
trials include sufficient numbers of women and designated minority groups to
determine whether the intervention affects women or members of minority groups
differently from other subjects. The goal for this trial is to recruit at least 20% from
minority groups and 30% women.

G.1.f. Screening for the HALT-C Trial is expected to last for 2 years.

G.1.g. Confidentiality of subject data will be maintained throughout the trial. No subject
identifiers will be used and all data entered into the trial database will be under code.

The HALT-C Trial has received a Certificate of Confidentiality from the Department of
Health and Human Services (DHHS). This certificate protects the investigators from
being forced to release any research data with patient identifiers, even under court
order or subpoena, without written consent from a patient. This includes information
collected on genetic testing and HIV status, excluding required notification of health
authorities for HIV positive test results. This protection, however, does not prohibit the
investigators from voluntarily reporting information about subject’s threatened violence 
to self or others.

G.1.h. The Principal Investigator or Co-Investigator, or approved designee will obtain
informed consent from patients after full review of the pros and cons of the study. The
possible benefits and complications of participation will be explained in detail. Every
effort will be made to ensure that the patient fully comprehends the nature of the study
and the details of his or her participation. A copy of the consent form will be provided
to the subject.

G.2. Screening of patients.

G.2.a. The specific aims and general conduct of the protocol will be reviewed with
each potential patient.

G.2.b. If the patient wishes to be screened for possible inclusion in this study, he or
she must then sign the screening consent form.

G.3. Screening visit #1:

The patient will then undergo the first of two screening visits that will include the
following:

G.3.a. History and physical examination
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G.3.b. Laboratory blood tests to include:

1. Serum chemistries (BUN, creatinine, glucose, uric acid, and triglycerides);

2. Liver chemistries (AST, ALT, alkaline phosphatase, total bilirubin, albumin,
globulin (or total protein);

3. Complete blood count (WBC count and neutrophil count, hematocrit,
hemoglobin and platelets);

4. Pro-thrombin time (INR);

5. Alpha-fetoprotein;

6. Serologic screening tests to exclude other causes of chronic liver disease if
these tests were either not previously performed or the results can not be
obtained (e.g., HBsAg, ANA, HIV, ferritin, serum iron, iron binding capacity);

7. HCV RNA (to be sent to Virology Core Laboratory);

G.3.c. Completion of the Composite International Diagnostic Interview (CIDI)
questionnaire regarding active drug and alcohol use, anxiety and depression.
Those sites that have special difficulties in obtaining the CIDI, will have the option of
excluding this questionnaire from the Screening Visit.

G.3.d. Eligible subjects with a history of severe or dose-limiting neuropsychiatric
toxicity during prior interferon treatment will be referred to a consulting
psychiatrist/psychologist. In addition to clarifying possible psychiatric disorders, the
consultant will help determine current suitability for this study and the need for
prophylactic therapy such as anti-depressants or counseling.

G.4. Screening visit #2:

All patients who meet the study criteria for the first screening examination will then
proceed to the second screening visit and undergo the following testing:

G.4.a. Laboratory blood tests to include:

1. Liver chemistries (AST, ALT, alkaline phosphatase, total bilirubin,
albumin, globulin (or total protein);

2. Thyroid Stimulating Hormone

3. Whole blood will be sent to the repository for the isolation of PBMCs and
generation of EBV transformed cell lines. Blood will be drawn for EBV cell
lines only if the patient has provided consent for genetic testing.

G.4.b. Completion of questionnaires regarding life-long alcohol use, quality of life and
Beck Depression Inventory.

G.4.c. Sign informed consent to enter the trial Lead-in Phase and/or Randomized
Phase if not included in initial consent.
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G.4.d. A urine specimen will be collected from women of child-bearing potential for a
pregnancy test and from all patients for the presence of protein and heme by dipstick.

G.4.e. Performance of additional procedures as necessary to enter the study:

1. Liver biopsy, if not performed within the past 12 months.

2. Ultrasound examination of the liver if not performed within the past 6

months.

3. Biopsy specimens will be sent to the AFIP for central reading following
evaluation by the clinical center HALT-C Trial Pathologist.

G.4.f. Ancillary Studies

1. Sign informed consent form for ancillary studies.

2. Perform additional testing necessary for ancillary studies.

3. Refer to section Q.4. for a list of Ancillary studies.

H. LEAD-IN PHASE:

All patients who meet and completely fulfill study criteria at both screening visits are eligible
to enter the Lead-in Phase of this trial except eligible Express patients who will enter the
Randomized Phase of this trial. (Section J)

H.1. Baseline visit:

H.1.a. The baseline visit should be held within 14 weeks of screening visit #1.

H.1.b. Baseline data will be obtained as shown in Table 1.

H.1.c. Instructions and study medications will be distributed to patients.

H.1.d. All patients who have neutrophils >1,500/mm3 and platelet count >75,000/mm3

will initially be treated for 24 weeks with peginterferon alfa-2a180 g once weekly plus
ribavirin 1000-1200 mg (prescribed according to weight <75kg, >75kg) daily in two
divided doses. Patients previously intolerant to ribavirin may receive peginterferon
alfa-2a alone, at the discretion of the site investigator.

H.1.e. Patients who are admitted to the study with platelet count from 50,000/mm3 up
to 75,000/mm3 and/or neutrophils between 1,000/mm3 to 1,500/mm3, can be enrolled
but the following special precautions will apply:

Safety measures for patients with platelet count under 75,000/mm3 and/or neutrophils
under 1,500/mm3

1. The ribavirin dosage maybe unchanged or lowered at the PI’s discretion. 
Patients will start at a reduced dose of 90 g of peginterferon alfa-2a once
weekly.
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2. Patients will be monitored more closely with the addition of a CBC with
differential at Week 1 and Week 6.

3. Patients will be asked to hold weekly dose of peginterferon alfa-2a until the
results of the CBC with differential are assessed by the PI.

4. The first 25 patients entering the Lead-in Phase with a lowered platelet
and/or neutrophil count will have ongoing monitoring by the DSMB for the
first 8 weeks of treatment.

5. A separate dose reduction scheme will be followed for these patients (see
Appendix D, Table c).

6. Dose adjustment upwards of peginterferon alfa 2-a should be made at the
discretion of the PI after 8 weeks in the Lead-in.

H.1.f. G-CSF or GM-CSF may not be used in the Lead-in Phase.

H.2. Weeks 2-20.

During this lead-in treatment phase all patients will be seen and examined at regular
intervals, and will undergo various laboratory studies as defined in Table I.

I. CONTINUED FOLLOW-UP OF WEEK 20 RESPONDERS

I.1. Eligibility for continued treatment at week 24:

I.1.a. Patients who have a virologic response (undetectable HCV RNA as determined
by the Central Virology lab) at week 20 will be treated through week 48 and follow-up
through week 72. If virologic breakthrough or relapse is documented by detection of
HCV RNA at weeks 36, 48, 60 or 72, patients will be considered for randomization
(Section J). Any virologic breakthrough or relapse must be confirmed by a blood draw
on a separate day. When a patient has had two detectable HCV RNA tests (as
determined by the Central Virology lab) s/he will be offered enrollment into the
Randomization Phase.

I.2. Treatment discontinuation:

Patients will be discontinued from treatment at Week 24 and at any point thereafter if
they develop any of the criteria listed in Section L.

I.3. Patient Visits:

I.3.a. Will occur every 6 weeks until Week 48, as well as at Week 60 and Week 72.

I.3.b. Blood will be drawn and questionnaires will be completed at each visit according
to schedule in Table 3.

I.4. Management:

I.4.a. Study drugs will be continued for a total of 48 weeks.

I.4.b. Medication management will be at the Principal Investigator’s discretion.
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J. RANDOMIZED PHASE

J.1. Assessment for Randomization

J.1.a. Patients who do not have a virologic response may be assessed for
randomization at the following times:

1. between weeks 20 and 24 for those who have gone through the Lead-in
Phase,

2. during Screening for the Express patients,

3. at weeks 36, 48, 60 or 72 for Week 20 Responders. Any virologic
breakthrough or relapse must be confirmed by a blood draw on a separate
day. Patient must be willing to be re-biopsied if their baseline (Screening)
biopsy is greater than 30 months from the time of Breakthrough/Relapse
Randomization.

4. After Week 72, a W20 Responder HALT-C patient who relapses may be re-
screened as an Express patient.

J.1.b. The investigator will confirm the patient’seligibility for randomization, as follows:

1. A serum sample will be drawn and sent to the Virology Core Laboratory (via
the Central Repository) for determination of HCV RNA.

2. AFP determination and Ultrasound examination of the liver will be performed
for HCC Screening.

3. Laboratory tests, including liver chemistries, routine chemistries, CBC, TSH,
and PT will be obtained.

4. Calculation of Child-Turcotte-Pugh score.

5. Willingness to participate in the trial for 4 years after randomization.

J.1.c. Patients with detectable HCV RNA at weeks 20, 36, 48, 60 or 72 and during
Screening for Express patients will not be eligible for the Randomized Phase if they
have any of the following:

1. elevation of serum alpha-fetoprotein greater than 1000 ng/mL

2. evidence of HCC on ultrasound

3. Child-Turcotte-Pugh score greater than or equal to 7 at 2 consecutive visits:

 week 12 and week 20 for those patients entering through the Lead-in
Phase

 2 separate Screening visits for Express patients
 Weeks 36, 48, 60, 72 for Week 20 Responders

4. unwillingness to repeat a baseline (Screening) biopsy which is greater than
30 months from time of Breakthrough/Relapse Randomization. This biopsy
must be read by the Central Pathology for stratification of Randomization.
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Patients who discontinue peginterferon alfa-2a treatment during the Lead-in
Phase or during treatment in the parallel responder protocol are not eligible to be
randomized. (see L.3.)

J.1.d. Prior to randomization, patients will be stratified on the basis of the presence or
absence of cirrhosis, as determined by central reading of baseline (Screening) biopsy.
Breakthrough/Relpase patients will be stratified on the basis of the central reading of
the most recent liver biopsy. Patients will not be excluded if the central reading of their
biopsy is less than fibrosis stage 3

J.1.e. All eligible patients will be randomly assigned to one of two groups as follows:

1. To continue treatment with peginterferon alfa-2a alone at a dose of 90 g
administered once weekly for an additional 42 months.

If a patient entering the Randomized Phase has been on 45g peginterferon
alfa-2a, a dose increase back to 90g may be made at the Principal
Investigator’s discretion, but is not mandatory.

2. To stop peginterferon alfa-2a/ribavirin therapy and be followed prospectively
for an additional 42 months without treatment.

3.
J.1.f. G-CSF or GM-CSF may not be used in the Randomized Phase.

J.2. Follow-up schedule:

All patients, in both arms of the study, will be seen at regular intervals, examined and
undergo various laboratory studies as defined in Table 2. Results of these tests and
procedures may be shared with the patient.

In the event that a patient who is randomized cannot/will not complete all of the
scheduled study visits, the patient will be offered HCV-RNA testing, an ultrasound, a
liver biopsy and endoscopy at their last study visit, if deemed appropriate by the PI, in
addition to all regularly scheduled tests and procedures. Every effort will be made to
continue collecting any data possible on all patients who have been randomized.

J.3. Liver biopsy:

All patients will undergo repeat liver biopsy at study visit month 24 and study visit
month 48 regardless of treatment group.

Only percutaneous biopsies will be performed. Patients with a prothrombin time
1.5 INR or platelet count 50,000 will not be biopsied.

J.4. Post-treatment follow-up:

Patients in both groups will be followed, but not treated, for an additional 6 months
after study visit Month 48 (Table 2, study visit Month 54). Additional follow-up visits will
be offered to patients at Month 60 and Month 72 until April 2007. After April 2007
follow-up visits every six months will be offered to all patients who are being currently
followed in the Main Trial except for those patients who have undergone liver
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transplantation.
J.5. Endoscopy:

An endoscopy will be performed within 4 weeks of the randomization visit if the patient
has not had an endoscopy performed within the past 12 months.

K. OUTCOME VARIABLES

K.1. Primary Outcome Variables

The major outcome variable used in this study will be progression of liver disease as
judged by any of the following outcomes:

K.1.a. Increase in Ishak fibrosis score by 2 points or more at 2 or 4 year biopsies

K.1.b. Death from any cause

K.1.c. Development of HCC

K.1.d. CTP score of 7 or higher at two consecutive study visits

K.1.e. Variceal hemorrhage

K.1.f. Ascites

K.1.g. Spontaneous bacterial peritonitis

K.1.h. Hepatic encephalopathy

K.2. Secondary Outcome Variables

Secondary outcome variables will include:

K.2.a. Quality of life,

K.2.b. Serious adverse events, and

K.2.c. Events requiring dose reductions (in both treatment groups).

K.2.d. Changes in fibrosis from baseline at year 2 or year 4 biopsy.

K.2.e. Presumed Hepatocellular Carcinoma

L. CESSATION OF TREATMENT

L.1. Outcomes which require permanent discontinuation of treatment:

L.1.a. Death from any cause

L.1.b. Liver transplant

L.1.c. HCC

L.1.d. UNOS Status 2b as defined by the 1999 UNOS Transplant Criteria Meeting:
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1. Presence of a small hepatocellular carcinoma; or

2. CTP score of 10 or more; or

3. CTP score of 7 or more plus any of the following:
Documented unresponsive variceal hemorrhage
Hepatorenal syndrome
Occurrence of one episode of spontaneous bacterial peritonitis
Refractory ascites unresponsive to treatment

L.2. By these criteria, onset of ascites, variceal hemorrhage, or hepatic encephalopathy do
not require discontinuation of peginterferon alfa-2a but may lead to withholding further
therapy if, in the opinion of the investigator, continuation is not in the patient’s best 
interest.

L.3. Randomized patients who stop receiving peginterferon alfa-2a will continue to be
followed at regular visit intervals for the duration of the trial (if possible). Patients who
discontinue treatment during the Lead-in Phase will not be followed beyond 24 weeks
except for follow-up on all unresolved adverse events.

M. DOSE MODIFICATION:

M.1. Peginterferon alfa-2a dosing:

M.1.a. Factors that will lead to a reduction in the dose of peginterferon alfa-2a include:

1. Disabling symptoms, which, in the opinion of the investigator, are related to
peginterferon alfa-2a treatment and prevent the patient from performing
his/her occupation or daily tasks.

2. A rash consistent with allergic reaction or vasculitis.

3. Reductions in the platelet count according to the guidelines in Appendix D4
(page 67).

4. A reduction in neutrophil count according to the guidelines in Appendix D4
(page 67).

5. Any adverse reaction, which, in the opinion of the investigator, places the
patient at increased risk.

M.1.b. The dose of peginterferon alfa-2a may be reduced as follows:

There are 3 prescribed levels for dose reduction:
 135 g
 90 g
 45 g

During the randomized phase 90g may be reduced to 45 g for cytopenias or other
side effects. Peginterferon alfa-2a can be increased to 90g at the investigator’s 
discretion.
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Please refer to Appendix D4 (pages 65 - 70), peginterferon alfa-2a Dose Adjustment
Guidelines for complete information on dose adjustments.

M.1.c. Once a patient’s dose has been decreased, the investigator mayattempt to
increase the dose back to or toward the previous stable level only if the following
conditions are satisfied:

1. the event or circumstance responsible for the dosage adjustment has
resolved or improved;

2. the patient has been at the lower dose for 4 consecutive doses;

3. 6 total doses have been administered to the patient at the lower level
during the entirety of the treatment period. As a guideline, patients who have
received more than 4 consecutive or 6 total doses of peginterferon alfa-2a at
the lower dose level should not have their dosage regimen readjusted
upward. If 4 or more consecutive doses of peginterferon alfa-2a are held or
otherwise not administered (i.e., the patient has not received test medication
for more than 28 days), the patient should be considered intolerant of the
test medication or non-compliant, whichever is more appropriate to the
clinical situation. In such cases, the investigator should consider
discontinuation of study medication.

M.1.d. Every attempt will be made to keep those patients randomized to treatment with
peginterferon alfa-2a on therapy by dose reduction.

M.2. Ribavirin dosing:

M.2.a. The dose of ribavirin will be reduced during the Lead-in Phase as follows:

If either of the following is confirmed: (1) a patient without significant cardiovascular
disease experiences a fall in hemoglobin to <10 g/dL and >8.5 g/dL or (2) a patient
with stable cardiovascular disease experiences a fall in hemoglobin by >2 g/dL during
any 4 weeks of treatment, the ribavirin dose should be reduced to 600 mg per day
(200 mg in the morning and 400 mg in the evening). Further reductions may be
considered.

Patients who have more than a 3 g/dL decrease from baseline in their hemoglobin
concentration should have consideration given to an appropriate work-up for anemia,
including reticulocyte count, search for sources of bleeding, etc., especially if a further
drop occurs following some weeks of apparently stable hemoglobin levels on ribavirin.

M.2.b. If a patient cannot tolerate ribavirin, then he or she can be treated with
peginterferon alfa-2a alone and randomized, providing eligibility criteria are met.
Ribavirin should be discontinued under the following circumstances:

1. If a patient without significant cardiovascular disease experiences a fall in
hemoglobin confirmed to be less than 8.5 g/dL.

2. If a patient with stable cardiovascular disease maintains a hemoglobin value
<12 g/dL despite 4 weeks on a reduced dose [21].
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In the event of ribavirin being discontinued, it can be reintroduced at a daily dose of
600 mg and increased thereafter at the investigator’s discretion. In the event of 
ribavirin being reduced, it can be increased at the investigator’s discretion. It is not 
considered necessary to tailor the reduced dosing according to the 75 kg cut-off level.

M.3. Pregnancy:

M.3.a. If a patient becomes pregnant during the Lead-in Phase, treatment will be
stopped and she will not be eligible for the Randomized Phase of the trial.

M.3.b. If a patient becomes pregnant during the Randomized Phase, treatment will be
discontinued for the duration of the pregnancy. Treatment may be resumed three
months post-partum if the patient is not breast feeding.

M.3.c.If a male patient’s partner(s) becomes pregnant during the Lead-in Phase,
ribavirin will be stopped, but not peginterferon alfa-2a. The male patient and his
pregnant partner will be advised to use a barrier method of contraception for the
remainder of the pregnancy, and post-partum if the male patient’s partner is breast 
feeding.

N. ADVERSE EVENTS

N.1. Definition

N.1.a. An adverse event is any adverse change from the patient’s baseline (pre-
treatment) condition, including intercurrent illness which occurs during the course of
the trial, after the consent form has been signed, whether the event is considered
related to treatment or not.

N.1.b. A serious adverse event is an untoward medical occurrence that results in any
of the following:

1. Death
2. Is life threatening (risk of death at the time of the event).
3. Requires in-patient hospitalization or prolongation of existing
4. hospitalization
5. Results in persistent or significant disability/incapacity
6. Congenital abnormality or birth defect

Important medical events that do not result in one of the events listed above may be
considered a serious adverse event when, based upon appropriate medical judgment,
they may jeopardize the patient and may require medical or surgical intervention to
prevent one of the outcomes listed above.

N.1.c. A serious adverse event which is unexpected and is drug related (even
remotely) will require expedited reporting (see N.3.a.).

N.1.d. The following events are trial outcomes and will not be considered to be serious
adverse events:

1. Development of HCC or presumed HCC
2. A CTP score of 7 or higher at 2 consecutive study visits
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3. Ascites
4. Variceal hemorrhage
5. Hepatic encephalopathy
6. Spontaneous bacterial peritonitis

N.2. Data collection procedures for adverse events

N.2.a. At each follow-up visit through Month 54, patients will be interviewed regarding
medical conditions, medical changes, and symptoms that have occurred since the last
visit. An Adverse Event form will be completed if any adverse event is reported. If the
Study Coordinator or Principal Investigator learns of any hospitalizations or other
adverse events between study visits, an Adverse Event form will be completed. All
adverse events and Serious Adverse Events as of May 1, 2007 will not be reported to
the DCC.

N.2.b. A Serious Adverse Event form will be completed for all adverse events rated as
serious.

N.2.c. Patients will be followed for all ongoing unresolved adverse events until they
are either resolved, or in the opinion of the Principal Investigator, the patient is
medically stable.

N.3. Reporting procedures

N.3.a. All serious adverse events, for patients in both the treated and the control group
will be reported to the DCC and to Roche within 24 hours by telephone. The Serious
Adverse Event form will be faxed to the DCC and Roche within 24-48 hours. This
reporting includes serious adverse events that occur from the time the patient has
signed the Screening or Trial informed consent to study visit Month 54 (6 month post
Trial follow-up). Serious adverse events on patients who are in the control arm of the
Randomized Phase and have stopped treatment for 12 weeks or patients who have
not yet received treatment need to be reported only to the DCC.
Roche will review all serious adverse events and will notify the DCC if an event is
considered to be unexpected. The DCC will distribute the expedited report to NIDDK,
the FDA, the DSMB, and clinical centers.

Status reports on serious adverse events will be generated by the DCC and sent to the
DSMB every month and will include the relationship of the adverse event to trial
medications, the severity of the event and if the event is resolved or ongoing. Adverse
events will be reported annually to the FDA, as required.

N.3.b. All deaths, in both the treated and in the control group will be reported to the
DCC within 24 hours by telephone. The Death Report will be faxed to the DCC within
24 hours. This reporting begins at the time the patient has signed the Trial informed
consent up to the last scheduled patient visit (through October 2009). The report will
include the relationship of the death to trial medications. A Clinical Outcome form will
also be completed and sent to DCC for distribution and review by the Outcome Review
Board (ORB). Deaths will be reported immediately to NIDDK and the DSMB. A death
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will be reported in an expedited report only if it is unexpected and drug related. A
death must also be reported in accordance with local law and regulations.

O. SAMPLE SIZE

O.1. Estimates of rates for the primary outcome variable

O.1.a. The primary outcome variable for the trial will be the progression of liver
disease as judged by either:

1. An increase in the Ishak fibrosis score of 2 points or more at the study visit
month 24 or study visit month 48 biopsies, or

2. The development of hepatic decompensation (as defined in K.1.), the
development of HCC, or death from any cause.

O.2. Sample size estimate

O.2.a. The primary variable for this trial is the percent of patients whose liver disease
has progressed (as defined in K.1.) at the time of the biopsy at study visit month 48.
The sample size estimate is based on a chi-square test (171).

O.2.b. The null hypothesis is that the percent of patients with progression of liver
disease will be the same in the peginterferon alfa-2a treated and control arms. The
alternative hypothesis is that there will be at least a 50% reduction in the annual rate of
progression in the peginterferon alfa-2a arm when compared to the control arm.

O.2.c. The sample size is based on a two-sided alpha (type I error) of 5% and a power
of 90% (type II error).

O.2.d. If the annual rate of progression of liver disease is p, then the rate at the end of
3.5 years is calculated as:

1 - (1-p/2) * (1-p) * (1-p) * (1-p).

O.2.e. Noncompliance rates of 3%, 6%, and 9% have been assumed for the
peginterferon alfa-2a arm in years 2, 3, and 4. These patients will continue to be
followed and will experience progression at the rate of the control arm.

O.2.f. Similarly, it is assumed that 5%, 10% and 15% of the control arm will elect to be
treated and will receive peginterferon alfa-2a in years 2, 3 and 4. These patients will
continue to be followed and will experience progression at the rate of the peginterferon
alfa-2a arm.

O.2.g. Under these assumptions, 18.7% of the control arm and 10.6% of the
peginterferon alfa-2a arm will have had progression of their liver disease 3.5 years
after randomization. A sample size of 810 patients (405 per arm) will have 90% power
to detect this difference. Nine hundred patients will be randomized for this trial,
allowing for a loss to follow-up of 90 patients.



HALT-C Trial
Page -31-

Version Date 07/21/2006

O.3. Power Analyses
The following table shows the power for annual rates in the control arm of 5% and 6%
and several noncompliance rates. It also shows the effect of assuming that the pre-
randomization treatment protects the control arm for 0 months or 3 months.

Annual rate
Noncompliance

rate (annual)
Lead-
in Rate at 3.5 years

Control
arm

PEG-IFN
arm

Control
arm

PEG-IFN
arm

Control
arm

Control
arm

PEG-IFN
arm Power

6% 3% 0% 0% 0 19.4% 10.1% 96%
6% 3% 5% 3% 0 18.7% 10.6% 90%
6% 3% 10% 5% 0 17.9% 10.9% 80%

6% 3% 0% 0% 3 mos 18.8% 10.1% 94%
6% 3% 5% 3% 3 mos 18.0% 10.6% 86%
6% 3% 10% 5% 3 mos 17.2% 10.9% 73%

5% 2.5% 0% 0% 0 16.4% 8.5% 93%
5% 2.5% 5% 3% 0 15.7% 8.9% 84%
5% 2.5% 5% 3% 3 mos 15.2% 8.9% 79%

P. DATA MANAGEMENT AND ANALYSIS

P.1. Data Management

P.1.a. The DCC will provide a web-based data entry system. This system will be an
adaptation of NERI’s Advanced Data Entry and Protocol Management System 
(ADEPT). Clinical Center staff will use this system for data entry of study forms.
Information entered into the data entry system will be by patient study ID; names will
not be linked with patient data in the database. Clinical centers will maintain records
linking the patient name with the ID assigned for this trial in locked files.

The data entry system will include context specific help, automatic skip patterns, range
checks, and intra- and inter-form checks of the data as it is being entered.

P.1.b. The system will produce visit schedules to assist the Clinical Center staff in the
scheduling of appointments and visit control sheets that will list all of the forms and
procedures for a scheduled visit. The system will also be able to produce lists of data
as needed.

P.1.c. The data sets created by ADEPT will be converted to SAS data sets at the
DCC. Additional data editing will be performed at the DCC using SAS. Outliers will be
identified using predetermined limits and graphical methods. These edits will also
compare patient data across forms and over time. Edit messages will be sent to the
Clinical Centers for clarification as needed.
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P.1.d. Summaries of each variable will be produced, including a histogram and
distribution of all possible values for categorical variables, and scatterplots, means,
medians, maxima, minima and standard deviations for continuous variables. The
sources of missing data and the implications for analysis will be investigated.

P.2. Analysis of Baseline Data

P.2.a. For this trial, baseline data are collected prior to the lead-in or prior to the start
of treatment for the Express patients. Some additional data are collected at the visit
immediately preceding randomization.

P.2.b. The analyses of the baseline data will include Clinical Center comparisons,
comparisons of patients who are randomized and those who are not, and comparison
of the two randomized treatment groups. An analysis of missing data will also be
prepared.

P.2.c. Baseline characteristics that form continuous variables will be compared using
analysis of variance or t-tests. Data will be transformed (e.g. logarithms) prior to
analysis if transformation is needed to meet the assumptions of normality and
homogeneity of variances that underlie these methods. Non-parametric methods,
such as the Wilcoxon test, will be used if data fail to meet these assumptions even
after transformation (172).

P.2.d. Characteristics that form ordinal categorical variables, (e.g., Child-Turcotte-
Pugh score, biopsy severity scores) may be compared using analysis of variance or t-
tests if the number of categories is large enough for the data to approximately fit the
assumption of normality. Otherwise non-parametric methods or methods for
categorical data will be used. Categorical variables (e.g., presence or absence of
cirrhosis) will be analyzed using chi-square tests (173,174).

P.2.e. It is expected, due to randomization, that the patients in the treatment arm will,
on average, be similar with respect to variables that might influence outcome.
However, for imbalances that persist despite randomization, co-variates or strata will
be included in the analysis of the primary and secondary endpoints.

P.3. Analyses of Lead-in Phase

P.3.a. The primary outcome for the Lead-in Phase is the disappearance of HCV RNA.
Logistic regression will be used to determine the characteristics that are predictive of a
response to peginterferon alfa-2a and ribavirin.

P.4. Analyses of the Primary Outcome

P.4.a. All randomized patients will be included in the analysis of the primary outcome.
This includes patients who are later found to be ineligible and patients who do not
receive the assigned treatment.

P.4.b. The primary outcome of this trial is progression of liver disease as defined in
Section K.
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P.4.c. The analysis of this outcome is complicated because this is a composite
outcome that consists of both the results of biopsies obtained at two-year intervals and
the occurrence of events that may occur at any time during the follow-up period. In
addition, the biopsy outcome, the development of cirrhosis, can occur only in patients
in stratum 1 (pre-cirrhotic). Patients in stratum 2 will be much more likely to develop
clinical events than patients in stratum 1.

P.4.d. If missing data are minimal, then the percent of patients having an outcome at
the end of four years can be compared using logistic regression. This method will
have less power than methods based on survival analysis. Several methods have
been proposed for the analysis of interval-censored survival data (175-178). The
method to be used will be described in detail in the Manual of Operations (MOO).

P.4.e. Hepatic events will be evaluated using life table methods and proportional
hazards regression (45). The primary analysis will be life table analyses of time to first
event. Life table estimates of time to hepatic event will be calculated for the two
treatment groups with clinical center and baseline presence or absence of cirrhosis as
strata. The log rank test will be used to test the difference between the treatment
groups.

P.4.f. Analyses will be conducted for all hepatic events and the subset of death, HCC,
or UNOS status 2b as defined in 1999.

P.5. Interim analyses

P.5.a. An interim analysis will be performed once 50% of the study visit Month 24
biopsies have been evaluated by the Central Pathology Committee. We recommend
implementation of an early stopping rule based on an O’Brien-Fleming group
sequential plan (179). This will be implemented using the alpha spending approach of
Lan and DeMets (180-181).

P.5.b. Once the early stopping rule is established, NERI will produce interim analyses
for the DSMB that will include:

1. Standard recruitment graphs comparing actual to goal over time and
projected completion point.

2. Detailed tables and figures of recruitment experience at each CC (Number,
by month or quarter by CC, as well as gender, age and minority cross-
tabulations by CC).

3. Tables comparing baseline characteristics, cumulatively, at each interim
analysis by (blindly labeled) treatment groups. These tables will be
presented in aggregate as well as by CC.

4. Protocol and eligibility violations in trial patients will be reported since the
last interim analysis and cumulatively, by CC with full documentation.

P.5.c. It is anticipated that the proposed stopping rule will have asymmetric
boundaries to reflect the overriding concern with minimizing the possible deleterious
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effect of peginterferon alfa-2a (if observed). We also strongly advocate maintaining,
as long as feasible, blindness of the DSMB to actual treatment group, by arbitrary
labels such as A and B. This provides additional security if copies of reports are seen
by others and may assist the DSMB members in maintaining objectivity.

P.6. Analyses of Secondary Endpoints

P.6.a. Longitudinal methods will be used to analyze changes in quality of life and other
measured variables (182).

Q. POLICIES AND PROCEDURES

Q.1. Trial Organization

The following are key components in this multi-site trial:

 Project Officer (NIDDK);
 The funded components: Clinical Centers, Data Coordinating Center, Virology

Lab, Central Repository;
 Steering Committee (SC) (and subcommittees); and
 Data and Safety Monitoring Board.

Each of these components are discussed below. Figure 2 summarizes the main lines
of communication between them.

Q.1.a. NIDDK

The Project Officer for the HALT-C Trial will be responsible for the close coordination
of all aspects of the trial. All technical direction for the trial resides with the Project
Officer who will serve as executive secretary of the Data and Safety Monitoring Board
(DSMB) and will serve as a liaison between the DCC and the DSMB. The Project
Officer will assist in quality control, interim data and safety monitoring, final data
analysis and interpretation, preparation of publications, and coordination and
performance monitoring. A representative of NIDDK will serve on each committee.

Q.1.b. Clinical Centers (CC)

Each clinical center will need to recruit as many as 180 patients and randomize and
follow approximately 90 patients. Clinical Centers will be responsible for collecting trial
data, recording information on the trial forms, sending these data to the DCC, and
collecting and shipping specimens to the Repository.
Key Clinical Center responsibilities include:

 Recruiting adequate numbers of women and designated minority patients
 Providing bilingual interviews as needed
 Assisting with Phase 1 protocol development by serving on subcommittees,

pre-testing sections of the protocol as required and taking appropriate
leadership roles for protocol segments

 Completing recruitment on time
 Working proactively to retain patients and keep high adherence to therapy
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 Completing all trial protocols according to the MOO and collaborating with the
DCC to ensure high quality data

 Participating in manuscripts and presentations.

Q.1.c. Data Coordinating Center (DCC)

The DCC shall have primary responsibility for the following tasks:

 Preparation of the trial protocol, forms, data management system, and a
management plan

 Monitoring and support of enrollment and follow-up
 Compilation and preparation of the data, assuring data quality, and data

analysis
 Administrative support of the work of the Project Officer and the trial

subcommittees
 Participation in manuscripts and presentations
 Developing and monitoring all Quality Assurance/Quality Control procedures

Q.1.d. Virology Laboratory (VL)

This central laboratory will perform key assays for the trial. Key responsibilities include:

 Participation in protocol development
 Leadership in development of the specimen processing and analysis protocols

and production of the laboratory
 Completion of all assays in a timely manner
 Implementation of adequate quality assurance in assay performance
 Participation in manuscripts and presentations

Q.1.e. Central Repository (CR)

SeraCare Bio Services, formerly BBI-Biotech Research Laboratories, Inc, will serve as
the Central Repository for the trial. This repository will be responsible for receipt,
storage and distribution of serum, plasma, peripheral blood mononuclear cells (PBMC)
and frozen liver tissue.

Specimens will be sent to the repository for indefinite storage. In the initial treatment
phase, blood and tissue will be collected and white blood cells will be used for the
generation of cell lines as well as for the extraction of DNA. These materials will be
stored for genetic testing. Genetic tests will be confined to testing for genes relating to
viral hepatitis and other liver diseases. It is possible that as new genes are identified
that may be related to immune response to chronic viral infections such as hepatitis or
other liver diseases or liver cancer, patient’s DNA material will be used for such testing 
in order to improve our knowledge of the factors that influence disease progression in
patients with hepatitis C.

Blood, cell lines, and tissue will be stored under a unique identifier, which can be
traced back to the patient. If there is a medical reason to seek specific information
from the patient in the future, patients will be notified and if appropriate, genetic
counseling will be offered.
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Q.1.f. Steering Committee (SC)

The SC is the primary decision making body for the trial, subject to NIDDK final
approval.

1. Membership includes:

NIDDK: PO (1 Vote)
CCs: PI of each CC (1 Vote each)
VL: PI of VL (1 Vote)
DCC PI of DCC (1 Vote)

2. Chair: A chair of the SC is appointed on a rotating annual basis from CC PI’s. 

Q.1.g. Executive Committee

The Chair, PO, Scientific Advisor and DCC PI form a small Executive Committee that
convenes weekly or bi-weekly with the following non-decision-making functions:

 Development of SC agendas
 Calling ad hoc SC meetings/calls if needed
 Follow-up on all SC decisions to ensure implementation
 Monitoring activities of SC Subcommittees
 Monitoring of recruitment and retention

Q.1.h. Subcommittees of the Steering Committee

In Phase 1, Subcommittees are focused on protocol development. In Phases 2 and 3,
the focus is on standard implementation, quality control, analysis and manuscripts.
Phase I Subcommittees include:

 Protocol
 Clinical Assessment
 Ancillary Studies
 Forms
 Pathology

Phase 2 & 3 Subcommittees may include:

 Recruitment and Retention Monitoring/Support
 Ancillary Studies
 Publications
 Quality Assurance
 Pathology
 Laboratory/Repository
 Clinical Outcomes (including Adverse Events)
 Exemption Committee
 Genetics Committee
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Q.1.i. Data and Safety Monitoring Board
The primary purpose of this Board will be to monitor and provide independent ethical
oversight for the trial. The DSMB will provide advice to NIDDK, as needed. This board
will review the protocol developed during Phase 1, plans for recruitment and follow-up,
and any other questions pertinent to the ethical conduct of the trial. It will review
protocol changes and might suggest changes as needed. During Phase 2, it will
monitor the data at regular intervals to determine whether significant benefit or harm
has been demonstrated in either treatment group or whether there is other compelling
need to stop the trial.

If the DSMB finds the treatment to be effective all patients enrolled into HALT-C will be
notified. However, funds are not currently available to provide treatment to all study
participants. Every effort will be made to assist all patients in obtaining treatment with
peginterferon alfa-2a.

During the extension, a DSMB will continue to monitor the study.

The Principal Investigator of the DCC, the Project Officer, and at least one scientific
advisor from NIDDK may participate as ex-officio, not-voting members of this board.

Q.1.j. Outcome Review Board (ORB)

An Outcome Review Board will be appointed to review all outcome events (Section K).
Members of the Board will include Principal Investigators from the Clinical Centers.
Clinical Centers will submit to the DCC the appropriate forms and source documents.
Copies of these documents will be sent to two members of the ORB, and to a third if
there is not consensus. Outcomes will be evaluated by the ORB based on pre-
determined criteria for each outcome variable. ORB members will not know the
treatment status of patients.

Q.2. Changes to the Protocol

The Steering Committee, NIDDK, clinical center IRB’s and the DSMB must approve all 
changes to the protocol.

Q.3. Publication Policies

A Publications Committee will review all publications. No trial data may be presented
or published without prior approval of the Publications Committee. Detailed publication
policies will be included in the Manual of Operations.

Q.4. Ancillary Studies:

The Ancillary Studies Committee recommends and the Steering Committee approves
all ancillary studies in the HALT-C Trial. The ancillary study policy and detailed
protocols are in the HALT-C Manual of Operations.
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TABLES AND FIGURES

Figure 1: Design of the HALT-C Trial
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Figure 2: Trial Organization
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Table 1: Trial Flow Chart–Screening & Lead-in Phase (Lead-in Group)

Time
P
E

L
F
T
4

Fast
Chem
(5)

C
B
C
6

Uric
Acid

PT A
F
P

T
S
H

U/A Preg HCV
RNA

H
I
V

E
B
V

PBMC U/S Endo L
Bx

Q
O
L

CIDI ETOH
Ques.

Skinn
er

Sx Beck Life
Events

SCREENING:

Screen 1
(7)

X X X X X X X X X X

Screen 2 X X X X X X (1) (3) X X X X

LEAD IN TREATMENT PEGINTERFERON alfa-2a PLUS RIBAVIRIN:

Baseline X X X X X X X X X X X

Week 2 X

Week 4 X X X

Week 8 X X X X

Week 12 X X X X X X X X

Week 16 X X X

Week 20 X X X X X X X X X X X X X

Week 24 X X X X (2) X

(1). To be performed only in those patients who have not had an ultrasound within the previous 6 months.
(2). To be performed only in those patients who have not had an upper endoscopy within the previous 12 months. To be performed within 4 weeks of randomization

visit.
(3). To be performed only in those patients who have not had a liver biopsy within the previous 12 months. Express patients must have had pre-treatment biopsy

which is within 18 months of randomization.
(4). Liver Function Tests to include: AST, ALT, Alkaline Phosphatase, Total bilirubin, Total protein or globulin, Albumin.
(5). Fasting Chemistries to include: BUN, creatinine, glucose, triglycerides.
(6). CBC with differential and platelets.
(7). Serologic assays to include HBsAg and ANA if previous results of these assays are not available.
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Table 2: Trial Flow Chart–Randomized Phase

TIME
P
E

L
F
T

Fast
Chem

C
B
C

Uric
acid

PT A
F
P

T
S
H

U/A Preg HCV
RNA

H
I
V

D
N
A

PBMC U/S Endo L
Bx

Q
O
L

ETOH
Ques.

Sx Beck Life
events

Month 9 X X X X X X X X X

Month 12 X X X X X X X X X X X X X X X X

Month 15 X X X X X X X X

Month 18 X X X X X X X X X X X X

Month 21 X X X X X X (5) X X

Month 24 X X X X X X X X X X X (4) X X X X X X

Month 27 X X X X X X X X

Month 30 X X X X X X X X X X X

Month 33 X X X X X X X

Month 36 X X X X X X X X X X X X X X X

Month 39 X X X X X X X

Month 42 X X X X X X X X X X X

Month 45 X X X X X X (5) X X

Month 48 X X X X X X X X X X X X X X X X X X

Month 54 X X X X X X X X X X

Month 60 X X creati
nine

X X X X (6) X

Month 72 X X creati
nine

X X X X (6) X

(1). Liver Function Tests to include: AST, ALT, Alkaline Phosphatase, Total bilirubin, Total protein or globulin, Albumin.
(2). Fasting Chemistries to include: BUN, creatinine, glucose, triglycerides.
(3). CBC with differential and platelets.
(4). To be performed on patients for whom varices were detected on the randomization Endoscopy.
(5). To be performed on a select group of patients.
(6). 2-4 serum aliquots for stored samples at the Repository for HCV-RNA or HCC markers.
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Table 3: Trial Flow Chart–Week 20 Responders

TIME
P
E LFT

(1)

FAST.
CHEM
(2)

CBC
(3)

Uric
acid PT AFP TSH

U/A
Preg.

HCV
RNA

D
N
A

U/S
Endo

LBx QOL
ETOH
ques

Sympt
oms Beck

Life
Events

Week 30 X X X X X

Week 36 X X X X X X X XR X (4) X X

Week 42 X X X X X

Week 48 X X X X X X X X X X XR X X X X

Week 60 X X X X X XR X (4) X X

Week 72 X X X X X X X XR X X X X X X X

BREAKTHROUGH or RELAPSE

R00
Week 24 X X X X X X X X X X X

Turn to Table 2 Randomized Phase. Next visit will be Study Visit Month 9 of Randomized Phase.

(1). Liver Function Tests to include: AST, ALT, Alkaline Phosphatase, Total bilirubin, Total protein or globulin, Albumin.
(2). Fasting Chemistries to include: BUN, creatinine, glucose, triglycerides.
(3). CBC with differential and platelets.
(R). Repeat confirmatory HCV RNA will be performed for those patients to be randomized.
(4). Only if randomized at Week 36 or Week 60. Ultrasound needs to be done before R00 visit.
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Table 4: Trial Flow Chart–Screening & Randomization Visit (Express Group)

Time
P
E

L
F
T
(3)

Fast
Chem
(4)

C
B
C
5
)

Uric
Acid

P
T

A
F
P

T
S
H

U/A Preg HCV
RNA

H
I
V

E
B
V

P
B
M
C

U/ S Endo
L
Bx

Q
O
L

C
I
D
I

ETOH
Ques.

Skin-
ner

S
x Beck Life

Events

Historical X X X X X X (2)

Screen 1
(67)

X X X X X X X X X X

Screen 2 X X X X X X X (1) X X X X

RANDOMIZATION VISIT:

R00
Randomi-
zation Visit

X X X X X X X X X X X X

Turn to Table 2 Randomized Phase. Next visit will be Study Visit Month 9 of Randomized Phase.

(1). To be performed only in those patients who have not had an ultrasound within the previous 6 months.
(2). Express patients must have had pre-treatment biopsy which is within 18 months of randomization.
(3). Liver Function Tests to include: AST, ALT, Alkaline Phosphatase, Total bilirubin, Total protein or globulin, Albumin.
(4). Fasting Chemistries to include: BUN, creatinine, glucose, triglycerides.
(5). CBC with differential and platelets.
(67). Serologic assays to include HBsAg and ANA if previous results of these assays are not available.
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Table 5: Trial Flow Chart–Extension of the HALT-C Trial

TIME
P
E

L
F
T

Fast
Chem

C
B
C

Uric
acid

PT A
F
P

T
S
H

U/A Preg HCV
RNA

H
I
V

D
N
A

PBMC U/S
Stored
serum

Q
O
L

ETOH
Ques.

Sx Beck Life
events

Month 54 X X X X X X X X X X

Month 60 X X creati
nine

X X X X X (1)

Month 66 X X creati
nine

X X X X X (1)

Month 72 X X creati
nine

X X X X X (1)

Month 78 X X creati
nine

X X X X X (1)

Month 84
X X creati

nine
X X X X X (1)

Month 90
X X creati

nine
X X X X X (1)

Month 96
X X creati

nine
X X X X X (1)

Month
102 X X creati

nine
X X X X X (1)

Month
108 X X creati

nine
X X X X X (1)

(1) serum aliquots for stored samples
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APPENDICES

A. Definitions

Ascites: Any abdominal fluid which is:
1. Mild, moderate or marked on ultrasound; or

2. Progressive on serial physical examinations; or

3. Requires diuretic therapy.

To meet the definition of ascites, abdominal fluid that is “mild” (“barely detectable”) on 
physical examination requires ultrasound confirmation that is “mild”, “moderate” or “marked” 
ascites. Ultrasound reports of minimal fluid around the liver do not meet the definition.

Hepatic encephalopathy: Any mental status alteration which is deemed by the investigator
to be due to portosystemic encephalopathy, whether occurring during a provoked
episode (GI bleeding, diuretics, usual sedative doses), or spontaneously (without
apparent cause).

Hepatocellular carcinoma: A diagnosis of HCC will be based on either
1. Histology showing HCC (from a biopsy, surgery, or autopsy) or

2. A new hepatic defect on imaging with an AFP rising to > 1,000 ng/ml.

Hepatorenal syndrome: Progressive deterioration in renal function, with no other etiology,
rising serum creatinine to > 1.5 mg/dl and at least one of the following;
1. Urine volume < 500 ml/d

2. Urine sodium < 10 mEq/l

3. Urine osmolality > plasma osmolality > 1

Presumed Hepatocellular Carcinoma: Presumed HCC will be considered when histology is
not available and AFP is <1000 ng/ml, if:

1. A new hepatic lesion is shown on ultrasound and one additional imaging which
shows a hepatic lesion with characteristics of HCC.

2. AFP >ULN and two imaging studies show a hepatic lesion with characteristics of
HCC.

3. A progressively enlarging hepatic lesion starting as a new defect eventually
resulting in the death of a patient.

4. A new hepatic defect with at least 1 characteristic scan and one of the following:
a. Increase in size over time (doubling in diameter or tripling in diameter if the

initial size <1 cm when first discovered) or
b. An increasing AFP (values 3 months before or after the discovery of the

defect by scanning) eventually rising to a level of >200 ng/ml and more than
tripling the mean baseline value.
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Images may include:
1. MRI
2. triphasic CT
3. angiography (angiography taken prior to intra-arterial chemo-embolization may be

used for this purpose if images are taken and reported prior to therapeutic
intervention)

4. lipiodol scan
5. liver spleen scan with gallium

Characteristics of HCC include:
1. Hypervascularity
2. Arterial to portal vein shunts
3. Portal vein thrombosis near the defect
4. Tumor in the portal vein.

Spontaneous bacterial peritonitis: Any episode of spontaneous ascitic infection diagnosed
on the basis of elevated neutrophil count (> 250/ml) in paracentesis fluid or positive
bacterial cultures and clinical diagnosis in the absence of WBC availability.

Variceal hemorrhage: A gastrointestinal hemorrhage which is believed by the investigator to
be due to bleeding esophageal or gastric varices. In general, an endoscopy will have
been performed and will have revealed either direct evidence of variceal bleeding
(bleeding varix, red wale sign) or historical evidence for significant upper gastro-
intestinal bleeding plus upper endoscopy revealing moderate varices and no other site
of bleeding is identified.

UNOS transplant listing as Status 2b (as of 1999):
1. Presence of a small hepatocellular carcinoma; or
2. CTP score of 10 or more; or
3. CTP score of 7 or more plus any one of the following:
 Documented unresponsive variceal hemorrhage
 Hepatorenal syndrome
 Occurrence of one episode of SBP
 Refractory ascites or hepato-hydrothorax unresponsive to treatment



HALT-C Trial
Page -55-

Version Date 07/21/2006

B. Child-Turcotte-Pugh Score for Grading Severity of Liver Disease

Modified Child-Turcotte-Pugh Score
# of points

Variable Units 1 2 3
Serum albumin (g/dL) >3.5 2.8-3.5 <2.8
Serum total bilirubin
     (No Gilbert’s Syndrome; 

No hemolytic diseases;
Not receiving ribavirin)

(mg/dL) <2.0 2.0-3.0 >3.0

Serum total bilirubin
     (In presence of Gilbert’s Syndrome, a

hemolytic disorder [e.g., patients
receiving ribavirin]) ‡

(mg/dL) <4.0 4.0-7.0 >7.0

Prothrombin Time (INR) <1.7 1.7-2.3 >2.3
Ascites None mild* severe+
Encephalopathy None mild* severe+

*Mild means readily controlled by standard medical therapies.

+Severe means difficult to control or uncontrollable by optimal, maximally tolerated medical
therapies.

Prothrombin time results should be reported and used for calculations only as International
Normalized Ratios (INR), because of variations in methods used and reference ranges for
controls (expressed in seconds).

‡ Note that if, in the opinion of the investigator, the patient has Gilbert’s syndrome or a
hemolytic disorder (e.g., patients receiving ribavirin) the level of the serum total bilirubin may
be increased to as high as 3.99 mg/dL without considering the total bilirubin to be sufficiently
elevated for the patient to receive a score of 2 in the CTP scoring system.

The score is calculated as the sum of the scores for albumin, bilirubin, prothrombin time,
ascites and encephalopathy (range 5-15). Class A is defined as 5-6, class B 7-9 and class C
10-15.
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C. Management Guidelines

C.1. Depression

Background
Mood disorders (i.e., depression and anxiety) are common and problematic side
effects of IFN. Mood disorders may develop during the first few months of treatment
or later during long term therapy. Mood disorders can develop in individuals without a
prior psychiatric history and present with subtle signs and symptoms such as fatigue,
withdrawn behavior, poor appetite, irritability, or sleep disturbance. Although IFN dose
reduction and anti-depressant medications have proven useful, severe and life-
threatening neuropsychiatric toxicity including attempted and completed suicide have
been reported (1-3). Therefore, a heightened awareness of depression and its
potential impact on patient safety and compliance is necessary when prescribing
interferon.

Detection of Depression
In the HALT-C Trial, the CIDI will be administered pretreatment and the Beck
Depression Index-II (BDI-II) will be administered every 3 months during treatment. In
order to provide rapid and reliable psychiatric services for enrolled patients, a
collaborative psychiatrist/ psychologist should be identified in each center for urgent
and elective referrals.

CIDI
The CIDI-Auto 2.1 is the computerized version of the Composite International
Diagnostic Interview (CIDI) developed by the World Health Organization (4). The CIDI
is a comprehensive, fully standardized interview that can be used to assess mental
disorders and provide diagnoses according to the definitions and criteria of the ICD-10
and DSM-IV (See Attachment 1). The CIDI can be administered by trained study
personnel, does not require outside informants or medical records, and can be
completed in 20-40 minutes.

Beck Depression Index-II (BDI-II)
The BDI-II is a 21 item, self-administered survey used to screen for and monitor
depression that takes 5-10 minutes to complete (5). The BDI-II has been shown to
provide valid and reliable information in follow-up studies of patients with either
psychiatric illness or medical illness (6,7). Although no arbitrary scores are available
that can be used on all patients to classify the severity of depression, specific
interpretation guidelines are available (8). The BDI-II was developed for the
assessment of symptoms corresponding to DSM-IV criteria for diagnosing depressive
disorders in 1996. The BDI-II has been extensively tested and validated and is felt to
be an improvement over the previous versions of the Beck(9).
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Screening

1. Subjects with the following psychiatric disorders will be excluded from the trial:
 Suicide attempt or hospitalization for depression within the past 5 years
 Any current (within 6 months) severe or poorly controlled psychiatric

disorder (e.g., depression, schizophrenia, bipolar illness, obsessive-
compulsive disorder, severe anxiety, personality disorder).

2. The following patients must be assessed and followed (if recommended) by a
psychiatrist or other mental health professional:
 Patients who have had a suicide attempt and/or hospitalization for

depression more than 5 years ago,
 Patients who have had severe or poorly controlled psychiatric disorder (e.g.,

depression, schizophrenia, bipolar illness, obsessive-compulsive disorder,
severe anxiety, personality disorder) more than 6 months ago but less that 5
years ago.

Those patients unwilling to be assessed and followed in this manner will not be
eligible for the trial.

3. At screen 1, eligible subjects with a history of severe or dose limiting-
neuropsychiatric toxicity during prior interferon treatment should be referred to
the collaborative psychiatrist/ psychologist. In addition to clarifying possible
psychiatric disorders, the consultant may advise on the need for adjuvant
medical or counseling therapy and suitability for enrollment in the HALT-C Trial.

4. During screening, all eligible subjects will complete the Anxiety, Depression,
Alcohol, and Substance abuse modules of the CIDI auto 2.1, except for those
site with special difficulties (see G.3.c.)

5. Subjects with a DSM-IV diagnosis of recent panic disorder, recent generalized
anxiety disorder, and recent major depression from the CIDI should be
evaluated by the Principal Investigator or physician co-investigator (See
Attachment 1, page 58).

6. At screen 2 all eligible subjects will complete the BDI-II (see below).

Monitoring of Depression

1. Potential mood disturbance/medication intolerance will be assessed at each
visit by study personnel.

2. Anemia, thyroid dysfunction, and other confounding medical issues should be
evaluated in any patient with a mood disorder or abnormal BDI-II score.

3. The BDI-II will be self-administered at Screening and every 3 months to month
54. It will be scored and interpreted locally at each study visit and the score will
be recorded in the HALT- C database (Form #44).
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4. The BDI-II is scored by summing the ratings for 21 items. Each item is rated on
a 4 point scale ranging from 0-3.

5. Subjects with abnormal BDI-II scores (range: 11 to 63 with higher scores
indicative of more severe symptoms) should be assessed and managed as
follows:

BDI-II score Clinical Picture
0–10 none to minimal

11 - 14 Mild depression
15 - 19 Mod depression
20 - 28 Severe depression
>29 Critical

6. Practitioners should keep in mind that all self-report inventories are subject to
response bias. That is, some individuals may endorse more symptoms then
they actually have and thus produce spuriously high scores while others might
deny symptoms and receive spuriously low scores. In addition, the practitioner
is cautioned that the BDI-II may simply reflect the degree of depression, not the
diagnosis of depression. Determination of the severity of depression and the
establishment of a diagnosis of depression require examination by a clinician
(physician or psychologist/ psychiatrist).

7. Because the BDI-II total score provides only an estimate of the overall severity
of depression, it is important to be attentive to specific items regarding suicidal
ideation. Patients admitting to suicide ideation (Item 9) and hopelessness
(Item 2) with a rating of 2 or 3 should be closely scrutinized for suicide
potential.

8. Any patient who develops recurrent suicidal ideation, a suicide plan and/ or
makes a suicide attempt should have IFN immediately discontinued and be
referred to a psychiatrist for further management.

9. Suggested guidelines for interferon dose reduction:
 Unpleasant and/or disabling side effects might prompt dose reduction,

but this is not required.
 A BDI score of 20-28 or a score of 15-19 that has doubled since the

previous measurement might prompt further attention from the PI, but is
not a requirement for dose reduction.

 A score of >29 or higher should prompt attention from the PI and dose
reduction or discontinuation should be considered.

10.Suggested guideline for withholding/discontinuing interferon:
 Persistent suicide ideation/suicide plan/suicide attempt should lead to

discontinuation of interferon.
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11.Follow-up telephone contact is recommended for all patients within 2 to 4
weeks if :
 BDI-II > 15
 anti-depressives are started
 interferon is reduced due to psychiatric toxicity

Anti-depressants

1. For subjects with moderate or severe depressive symptoms or with a BDI-II
score of > 15, anti-depressives should be used before considering interferon
dose reduction, whenever possible.

2. Subjects requiring anti-depressants will likely require additional telephone
follow-up and clinic visits for depression assessment per local PI.

3. Anti-depressant medication selection will be determined by patient tolerance
and physician preference.

4. The following table provides information on 2 available anti-depressants which
may be of use in treating interferon induced depressive symptoms:

Drug Citalopram
(Celexa, P-D)

Venlafaxine XR
(Effexor XR, Wyeth)

Starting dose 20 mg qd 37.5 mg qd
(50% in cirrhosis)

Maximum dose 60 mg qd 150 mg qd
Mechanism of
action

Selective SSRI SSRI and norepi
reuptake inhibitor

Side effects Dry mouth,
nausea, sleep

disturb

Anxiety, sweating,
nausea

Advantages Once a day Once a day
Precautions CYP3A4 drug

interactions: avoid
MAO inhibitors

CYP2D6 drug
interactions: avoid MAO

inhibitors
Drug cost 1 mon $78 $75

Psychiatric referral
Referral to the identified local psychiatry collaborator should be considered if patients develop
mood disturbance refractory to anti-depressants or other interventions and/or suicidal
thoughts or intent.
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Attachment 1

_________________________________________________________
DSM-IV Diagnosis from CIDI-Auto 2.1 Interview

Anxiety disorders
Specific phobia
Social phobia
Agoraphobia without history of panic disorder
* Panic disorder without and with agoraphobia
* Generalized anxiety disorder

Depressive disorders
* Major depression, single episode (subtypes: mild, moderate, severe)
* Major depression: recurrent (subtypes: mild, moderate, severe)
Dysthymia

Alcohol abuse
Alcohol dependence

Psychoactive substance use disorders; dependence or abuse
Cannabis Opioid Inhalant
Cocaine Sedatives PCP
Hallucinogen Stimulants Amphetamine or similar-acting substance
Others (not otherwise specified [NOS])
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C.2. HCC Screening

Introduction
The purpose of obtaining the screening AFP and ultrasound (U/S) is to document that
hepatocellular carcinoma (HCC) is not present during the screening period. A normal
AFP and absence of a defect by U/S is strong evidence against the presence of HCC.

The higher the AFP, the more likely that undetected HCC is present. However, 20–30
% of patients with HCV uncomplicated by HCC will have elevations of AFP above the
normal range. Most of these elevations are relatively low (< 75 ng/ml) and stable.
Stable levels are defined as less than twice the initial value over 28 days or more.
Furthermore, stable values between 75 and 200 ng/ml are often not due to HCC if the
levels are not rising and the U/S is negative for a defect.

Testing Schedule
AFP testing is to be performed at screen 1, baseline, and every three months.
Ultrasound is to be performed during screening (if not performed during the previous 6
months), at week 20, and then at months 12, 24, 36, and 48 for randomized patients.

AFP Monitoring during Screening
1. If the AFP is between ULN and 75 and the ultrasound is normal, then the

patient is eligible for the Lead-in.
2. If the AFP is between 76 and 200, then the ultrasound must be normal and an

MRI or CT must be normal for the patient to be eligible for the Lead-in.
3. If the AFP is > 200, then the patient is not eligible for the Lead-in.
4. If the Screening AFP for Express patients is between 200 and 1000, the

ultrasound must be normal and an MRI or CT must be normal for the patient to
be eligible for enrollment.

5. If for some reason the required tests cannot be performed within the time limit
from Screening Visit 1 to baseline, then the site may submit a formal request to
the Exemption Committee to extend the visit window.

AFP Monitoring during the Lead-in and Randomized Phases
The following abnormal findings should trigger concern about possible HCC and
require additional workups:

1. A doubling of screening or baseline value or a value of >200.

The additional work-up in response to abnormal findings should include:
1. AFP testing

Perform AFP testing monthly until there is a 50% decrease or it remains stable
for 3 months, and

2. Ultrasound
a. If the ultrasound was performed in the previous 3 months, perform triphasic

CT or MRI.
a. If the ultrasound was not performed within the last 3 months, repeat the

ultrasound.
c. If the repeat ultrasound shows new defect, perform triphasic CT or MRI.
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d. If the repeat ultrasound shows no defect and AFP continues to rise
 Perform triphasic CT or MRI
 If triphasic scan or MRI are negative for HCC, perform monthly AFP until

there is a >50% decline or it remains stable over 3 months, or if elevated,
repeat MRI.

C.3. Portal Hypertension

Portal hypertension is a major complication of cirrhosis and contributes substantially to
cirrhosis-related morbidity and mortality, which are important endpoints for the HALT-C Trial.
It is therefore important that the management of portal hypertension in patients enrolled in
this trial be standardized across treatment centers and treatment arms. Such management
will be considered below in the context of the natural history of portal hypertension and
variceal hemorrhage:

1. Management of patients who have never bled from varices before (Attachment 2):

The plan of management of such patients will depend on the histologic stage of
their disease. Clinically significant portal hypertension does not occur in patients
with hepatitis c until cirrhosis develops. Therefore all patients will undergo a
diagnostic endoscopy within 4 weeks of randomization (unless one has been done within the
last 12 months).

A. Initial endoscopy:

The objective of this initial baseline endoscopy will be to document the presence
or absence of esophageal varices, gastric varices and portal gastropathy. This will
provide valuable baseline data that will be used for comparison with findings from
subsequent endoscopies.

1. Methods:

Panendoscopy will be performed using conscious sedation in most cases.
Appropriate safety guidelines, as defined by the American Society of
Gastrointestinal Endoscopy will be used during the procedure. The following will
be assessed:

a. Esophageal varices will be assessed in the distal 5 cm of the esophagus with
air-insufflation of the esophagus. The following parameters will be noted:
1. # of columns of varices
2. extent of varices
3. size of varices: corresponding to F1-F3 of the NIEC classification, as below:

Grade 0 (none): No varices present.
Grade 1 (small): Varices that can be flattened out by insufflation.
Grade 2 (medium): Varices that can not be flattened out by insufflation and
which occupy less that 33% of the lumen of the esophagus.
Grade 3 (large): Varices that occupy more than 33% of the lumen of the
esophagus.

4. Red signs: red wale marks, cherry red (hematocystic) spots, varix on varix
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b. Gastric varices will be identified and classified according to Sarin’s classification 
as:
1. Gastro-esophageal varices (GOV) type 1: Gastric varices in continuity with

esophageal varices along the lesser curve of the stomach.
2. Gastro-esophageal varices (GOV) type II: Gastric varices in continuity with

esophageal varices along the greater curve of the stomach.
3. Isolated gastric varices (IGV) type I: Isolated cluster of varices in the fundus

of the stomach
4. Isolated gastric varices (IGV) type II: Isolated varices in regions of the

stomach other than in the fundus.

c. Endoscopic assessment and scoring of portal gastropathy will be defined as
follows for the purposes of this study (These definitions are identical to those
proposed by the NIEC (1) and by Sarin (2) to develop the scoring system for
portal gastropathy presented at the Baveno conference):
1. Mosaic pattern: small polygonal areas demarcated by a distinct white-to-

yellow border and with a slight central bulge, which have a mosaic, fish
scale-like appearance upon endoscopy. The mosaic pattern will be
considered to be mild when the color of the mucosa is pink while diffuse
erythema (redness) of the mucosa will be considered to represent severe
MP.

2. Red Marks: flat or slightly bulging red lesions seen in the gastric mucosa.
Such lesions include fine punctuate hemorrhagic spots and discrete red
spots corresponding to the red point lesions and cherry red spots described
by the NIEC group (1). When present in isolated discrete spots, they will be
given a score of 1 while confluent areas of submucosal hemorrhage will be
given a score of 2 (table 1).

3. Black-brown spots: represent old submucosal hemorrhage and will not be
scored.

4. Gastric antral vascular ectasia (GAVE): will be diagnosed by the presence of
flat or slightly raised red stripe-like lesions radiating from the pylorus to the
antrum and body of the stomach for a variable distance (3).

2. Calculation of the portal gastropathy score

The severity of the portal gastropathy will be scored as proposed by Sarin
(2). A mild mosaic pattern will be given a score of 1 while severe MP will be scored as 2.
Isolated RM will be scored as 1 while confluent RM will be scored as 2. Absence of GAVE
will be scored as 0 while the presence of GAVE will be scored as 2. The portal gastropathy
will be considered to be mild when the total score is less than or equal to 3 and severe if the
score is 4 or greater.

3. Photodocumentation of endoscopy

Photographs of each endoscopy will be taken. Two sets of photographs will be required.
One set will remain on site in the patient’s record. The second will be sent to the DCC
for blinded review. The photographs will be reviewed in a blinded manner by a panel of
endoscopists at a central location and scored separately by each member of the panel.
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4. Management of patients following initial endoscopy:

As outlined in Attachment 2 (page 63), the management of patients will depend on the
findings of the initial endoscopy. Those without varices will be followed without additional
interventions. All those with Grade 2 (medium) or Grade 3 (large) esophageal varices as well
as gastric varices will be treated for primary prophylaxis of variceal hemorrhage as follows:

Agent to be used: nadolol or another non cardio selective beta blocker if nadolol
cannot be used.
Dosage: Treatment will be initiated with 20-40 mg/day orally (once a day) and the
dose titrated upwards until the resting heart rate is between 55-65 beats/min or
adverse effects occur preventing further increase or continuation of therapy.
Subsequent endoscopy: will be performed at month 48 (exit) for those who have no
varices at initial endoscopy. In those with varices, endoscopy will be performed again
at months 24 and 48.These times were determined on the basis of the probability of
finding differences in the two treatment arms at the different points in time from entry.
What to do for those with large varices who are intolerant of beta blockers: It is
anticipated that up to 15-20% of subjects who are started on beta blockers will have
adverse effects requiring discontinuation of the drug. In such cases, endoscopic band
ligation may be performed at the investigators’ discretion and after discussion with the 
patient. Such an option will be necessary because of ethical concerns about
withholding potentially life-saving therapy in such subjects.

5. Management of active variceal hemorrhage:

Management of active variceal hemorrhage or prevention of recurrent variceal hemorrhage
should be performed according to the standard of care at each institution
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Attachment 2

Management of patients who have never bled from varices

All Randomized Patients

Endoscopy (at Randomization)

No varices

Nonselective
beta blockers

Rescope at
yr 02 and 04

Rescope
at yr 04

medium or large

Rescope
at yr 02

medium/large

Rescope
at yr 04

Varices

small

small
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D. Adverse Events

D1. Relationship of adverse event to trial medication

Unrelated: This category is applicable to those adverse events which, after careful
medical consideration at the time of evaluation, are judged to be clearly and
incontrovertibly due to extraneous causes (disease, environment, etc.) and do not
meet the criteria for drug relationship listed under Remote, Possible or Probable.

Remote: (must have a + b) In general, this category is applicable to an adverse event
which meets the following criteria:

a. It does not follow a reasonable temporal sequence from administration of the
Trial medication.

b. It could readily have been produced by the patient’s clinical state, 
environmental or toxic factors, or other modes of therapy administered to the
patient.

c. It does not follow a known pattern of response to the suspected drug.
d. It does not reappear or worsen when the drug is re-administered.

Possible: (must have a + b) This category applies to those adverse events in which
the connection with Trial medication administration appears unlikely, but cannot be
ruled out with certainty.

a. It follows a reasonable temporal sequence from administration of Trial
medication.

b. It may have been produced by the patient’s clinical state, environmental or toxic 
factors, or other modes of therapy administered to the patient.

c. It follows a known pattern of response to the suspected drug.

Probable: (must have a, b + c) This category applies to those adverse events that are
considered, with a high degree of certainty, to be related to Trial medication (either
interferon or ribavirin). An adverse event may be considered probable if:

a. It follows a reasonable temporal sequence from administration of the Trial
medication.

b. It could not be reasonably explained by the known characteristics of the
patient’s clinical state, environmental or toxic factors, or other modes of therapy 
administered to the patient.

c. It disappears or decreases on cessation or reduction in dose. (There are
important exceptions when an adverse event does not disappear upon
discontinuation of the drug, yet drug relatedness clearly exists; e.g., 1) bone
marrow depression; 2) tardive dyskinesias.)

d. It follows a known pattern of response to the suspected drug.
e. It reappears upon rechallenge.
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Unrelated Remote Possible Probable

Clearly due to extraneous causes + - - -

Reasonable temporal association - - + + with
Trial drug administration

May be produced by patient’s            +                      +                 +                     - clinical
state, etc

Known response pattern to - - + +
suspected drug

Disappears or decreases on - - - +
Stopping or reduction in dose

Reappears on rechallenge - - - +

D2. Adverse event pattern of events

a. Single event: The event occurred just once, and has ended at the time of reporting.
b. Continuous: The event began just once, and is still ongoing at the time of

reporting.
c. Intermittent: The event has gone through at least one cycle of starting, stopping,

and starting again.

D3. Adverse event status

a. Resolved, no residual effect: after adverse event ends, the patient returns to pre-
adverse event status.

b. Resolved with sequelae: After adverse event ends, the patient does not return to
pre-adverse status.

c. Continuing: The adverse event is still ongoing at the time of reporting.
d. Disability:   defined by the FDA as “substantial disruption of a person’s ability to

conduct normal life functions.
e. Death
f. Medically stable according to Principal Investigator
g. Followed by physician outside of HALT-C Trial

D4. Peginterferon alfa-2a Dose Adjustment Guidelines

Specific dose adjustment guidelines for peginterferon alfa-2a are provided in the tables
below for post-treatment elevated serum ALT activities, neutropenia, and
thrombocytopenia. For other adverse effects considered to be possibly related to
peginterferon alfa-2a, including laboratory abnormalities, adverse events, and vital
signs changes, investigators should utilize the table below labeled “General Dose 
Reduction Guidelines.” When practicable, abnormal laboratory results should be
confirmed as soon as possible following notification of the investigator. If appropriate,
downward adjustments in one level increments (see section M.1.) should be
considered. The lowest dose of peginterferon alfa-2a that should be administered is
45 g. It should be kept in mind that whereas these guidelines should be generally
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followed to promote consistency across centers, other responses by an investigator
may be more appropriate in some circumstances.

a. General Dose Reduction Guidelines

Number of Dose Reduction Levels (see Section M.1.b.)

Mild Moderate
Limited

Moderate
Persistent

Severe
Limited

Severe
Persistent

Life-Threatening

0 0 0–1 0 - 1 1–2 Stop Drug
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b. Dose Adjustments for Low Absolute Neutrophil and Platelet Counts for patients who
enter the trial with ANC > 1500 and Platelet Count > 75,000.

Parameter Downward Dose Adjustment

ANC
(cells/mm3)

1000 None

750 - 999 Week 1 - 2*: Immediate 1 Level adjustment

Week 3 and greater: None

500 - 749 Week 1 - 2: Delay or hold dose until 750 then resume dose with 1
Level adjustment

Week 3 and greater: Immediate 1 Level adjustment

250 - 499 Week 1 - 2: Delay or hold dose until 750 then resume dose with 2
Level adjustment

Week 3 and greater: Delay or hold dose until 750 then resume dose
with 1 Level adjustment

<250 Stop Drug

Platelet Count
(cells/mm3)

50,000 None

35,000 - 49,000 Delay or hold dose until 50,000 then resume dose with 1 Level
adjustment

25,000 - 34,000 Delay or hold dose until 50,000 then resume dose with 2 Level
adjustment

<25,000 Stop Drug

*Week 1-2: Signifies the abnormality was noted within the first 2 weeks of the initiation
of test drug treatment.
**Week 3 and greater: Signifies the abnormality was noted more than 2 weeks following
the initiation of test drug treatment.
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c. Dose Adjustments for Low Absolute Neutrophil and Platelet Counts for patients who
enter the trial with neutrophils between 1,000/mm3 to 1,500/mm3and Platelet Count
from 50,000/mm3 up to 75,000/mm3.

Platelet Count
(cells/mm3)

Downward Dose Adjustment

40,000 None
20,000 - 40,000 Delay or hold dose for 1 week until 40,000 then resume dose with 1 Level adjustment

<20,000 Stop Drug

ANC
(cells/mm3)

Downward Dose Adjustment

750 None
250 - 750 Delay or hold dose until 750 then resume dose with 1 Level adjustment

<250 Stop Drug

Safety measures for patients with platelet count under 75,000/mm3 and/or neutrophils
under1,500/mm3 :

1. The ribavirin should be unchanged but may be lowered at the PI’s discretion. Patients
will start at a reduced dose of 90 g of peginterferon alfa-2a once weekly.

2. Patients will be monitored more closely by adding a CBC with differential blood tests at
Week 1 and Week 6.

3. Patients will be asked to hold weekly dose of peginterferon alfa-2a until the results of the
CBC with differential blood test are assessed by the PI.

4. Patients entering Lead-in with a lowered platelet and/or neutrophil count will have
ongoing monitoring by the DSMB for the first 8 weeks of treatment.

5. A separate dose reduction scheme will be followed for these patients as indicated in
Table c above.

6. Dose adjustment upwards is at the discretion of the PI after 8 weeks in the Lead-in.
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d. Dose Adjustments for Elevated Serum ALT (see note below)

Baseline
Serum
[ALT]

On-Treatment
Serum [ALT]

Downward Dose Adjustment

100 <200 None

200–300 Repeat test in 1 week. If ALT decreased or stable (10%
increase), continue at present dose and follow every 1-2
weeks to assure stability. If increased by >10%, decrease
dose by 1 Level and follow with weekly testing until ALT is
stable or decreased.

301–500 Repeat test prior to administering dose. If ALT decreased
or stable (10% increase), decrease by 1 Level and follow
weekly to assure stability. If increased by >10%, hold
dose until ALT decreases to <300 then resume test drug
at 2 Level decrease and follow every 1-2 weeks until
stable. If a further 10% increase occurs, stop test drug.

>500 Hold test drug until ALT decreased to <300 then resume
test drug at 2 Level decrease and follow every 1-2 weeks.
If ALT >300, stop test drug.

101 - 200 300 None

301–500 Repeat test prior to administering dose. If ALT decreased
or stable (10% increase), decrease by 1 Level and follow
weekly to assure stability. If increased by >10%, hold
dose until ALT decreases to <300 then resume test drug
at 2 Level decrease and follow every 1-2 weeks until
stable. If a further 10% increase occurs, stop test drug.

>500 Hold test drug until ALT decreased to <300 then resume
test drug at 2 Level decrease and follow every 1-2 weeks.
If ALT >300, stop test drug.

201–300 400 None

401–500 Repeat test prior to administering dose. If ALT decreased
or stable (10% increase), decrease by 1 Level and follow
weekly to assure stability. If increased by >10%, hold
dose until ALT decreases to <300 then resume test drug
at 2 Level decrease and follow every 1-2 weeks until
stable. If a further 10% increase occurs, stop test drug.
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Baseline
Serum
[ALT]

On-Treatment
Serum [ALT]

Downward Dose Adjustment

>500 Hold test drug until ALT decreased to <300 then resume
test drug at 2 Level decrease and follow every 1-2 weeks.
If ALT >300, stop test drug.

301 - 500 500 None

>500 Repeat test prior to administering dose. If ALT decreased
or stable (10% increase), decrease by 1 Level and follow
weekly to assure stability. If increased by >10%, hold
dose until ALT decreases to less than baseline then
resume test drug at 2 Level decrease and follow every 1-
2 weeks until stable. If a further 10% increase occurs,
stop test drug.

> 500 25%
Increase

None

>25%
Increase

Repeat test prior to administering dose. If ALT decreased
or stable (10% increase), decrease by 1 Level and follow
weekly to assure stability. If increased by >10%, hold
dose until ALT decreases to less than baseline then
resume test drug at 2 Level decrease and follow every 1-
2 weeks until stable. If a further 10% increase occurs,
stop test drug.

Note: This table is based on an upper limit of normal (ULN) serum ALT of 43 U/L for men
and 34 U/L for women. The ULN at the investigator’s laboratory should be considered when 
employing this table.

E. Screening Consent Form

F. Trial Consent Form


