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Our Recommendations

Pegylated interferons are used to treat hepatitis C virus infection, usually in combination with
another drug called ribavirin. This combination is the treatment of choice because it’s the most
effective, reducing hepatitis C in the blood below detectable levels for at least six months in 55
to 60 percent of people. The likelihood of your treatment success may be higher or lower
depending on the strain of virus you have. Although favorable evidence is growing, there isn’t
enough long-term research to know for certain if treatment decreases the risks from complica-
tions from chronic hepatitis C infection, such as liver cirrhosis, liver cancer, the need for liver
transplantation, or death. In addition, combination therapy is very expensive and can cause a
wide range of side effects, some serious.

More than 4 million people in the U. S. are estimated to be infected with hepatitis C, a virus
that attacks the liver. It is transmitted by contact with blood and other body fluids from an
infected person, most often by sharing needles used for injecting illicit drugs like heroin. It can
also be transmitted sexually, by contaminated needles used for tattoos and piercings, from
mother to child during birth, and by accidental needle pricks occurring in health-care workers.
People who received transfusions of blood products before 1992 are also at risk.

Some people can clear the virus on their own, but most (75 to 85 percent) cannot. Hepatitis C
might not cause noticeable symptoms, but if left untreated it can cause liver damage leading to
liver failure and even death. Symptoms that typically occur in the late stages of the disease
include jaundice, a yellowing of the skin and whites of the eyes; fatigue; and pain in the upper
right side of the abdomen. The only way to know for certain you are infected is a blood test.

There are two pegylated interferons available: peginterferon alfa-2a (Pegasys) and peginterfer-
on alfa-2b (PegIntron). Neither is available as a generic, and neither has been shown to be clear-
ly more effective or safer than the other. So the choice comes down to cost. Taking all the evi-
dence into consideration, for people with chronic hepatitis C infection who meet the criteria for
combination therapy, we recommend as our Best Buy choice:

B Peglntron + generic ribavirin tablets

PegIntron could save you $72 to $820 a month over Pegasys, depending on the formulation you
need. Most people will be treated for at least 24 weeks—about five and half months—and potential-
ly up to 48 weeks, or just over 11 months. So the average savings with Peglntron could be signifi-
cant, from $403 to $4,592 over 24 weeks to $806 to $9,184 over 48 weeks.

In an unusual situation, each pegylated interferon is approved to be used only in combination
with a specific branded version of ribavirin (Copegus with Pegasys and Rebetol with Peglntron).
But generic ribavirin tablets might be your best bet because they are significantly less expen-
sive. A month’s supply will save you $600 to $1,050 over Rebetol and $1,320 to $2,310 over
Copegus, depending on the dose.
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Welcome

This report compares the effectiveness, safety, and cost of the class of
drugs known as pegylated interferons for treatment of chronic hepa-
titis C virus infection. Pegylated interferons are usually used with
another antiviral drug called ribavirin.

This report is part of a Consumers Union and Consumer Reports project
to help you find safe and effective medicines that give you the most
value for your health-care dollar. To learn more about the project and
other drugs we've evaluated, go to ConsumerReportsHealth.org/
BestBuyDrugs. The information in this overview is based in part on
http://www.consumerreports.org/health/conditions-and-treatments/
hepatitis-c/what-is-it.htm.

Hepatitis C is an infectious virus that can damage your liver. The liver
is an important organ because it performs more than 500 jobs, includ-
ing turning your food into energy, breaking down toxins, such as
alcohol and medications, and fighting infections. So if your liver is
damaged, your body won’t be able to function normally. If the dam-
age is severe enough, it could jeopardize your life.

More than 4 million people in the U. S. are estimated to be infected
with hepatitis C, according to the National Institute of Allergy and
Infectious Diseases. About 3 million of them have chronic hepatitis C.
Black people have a higher rate of infection, about six in 100. Young
men are also more likely to be infected because they appear more like-
ly to inject drugs.

Hepatitis C is typically acquired through exposure to infected body
fluids, most often by injecting drugs like heroin. Infection can also be
transmitted sexually, by contaminated needles used for tattoos or
piercings, and by accidental needle pricks in health-care workers. Due
to rigorous screening procedures, it’s very rare now to get hepatitis C
through exposure to blood products, although people who received
such transfusions before 1992 are at risk for it.

You can’t catch hepatitis by kissing, shaking hands, or sharing plates
or utensils with someone who’s infected. Nor can you get it if a per-
son with the virus coughs or sneezes near you. But toothbrushes and
razors used by an infected person might transmit the virus, so don’t
share those items.

You might not know you're infected with hepatitis C because there
often aren’t obvious symptoms until liver damage occurs. Symptoms
can include jaundice, a yellowing of the skin and whites of the eyes;
fatigue; and pain in the upper right side of your abdomen (see Table
1 on page 5). These are more likely to occur if you have been infect-
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ed for a long time and your liver has become damaged. If you think
you have been exposed, don’t wait to see if you develop these symp-
toms, because they could actually be signs of liver failure and it might
be too late to start treatment.

The only way to know for sure if you're infected is a blood test for the
virus. People at highest risk who might want to consider testing
include those who had transfusions of blood products before 1992,
those who have had intimate contact with an infected person, current
or former intravenous drug users, people who are HIV positive, and
health-care workers who may have been exposed to body fluids of
infected people, perhaps after an accidental needle prick.

Table 1. Symptoms of Liver Damage Due to Hepatitis C Infection*

B Jaundice - Your skin and white parts of your eyes turn yellow

B Tired - You feel fatigued because your liver is unable to supply your muscles
with adequate energy

W Dark urine
B Pain in the upper right side of your abdomen due to swollen liver
M You don't feel hungry and you lose weight

B Nausea

Source: ConsumerReportsHealth.org

*These are more likely to occur if you have been infected for a long time. A blood test is the only way to know for sure if
you're infected.

The natural course of hepatitis C infection varies by person. A small
percentage of people with the virus clear it from their blood. But most
people with the virus—75 to 85 percent—still have it in their body six
months or longer after infection, according to the Centers for Disease
Control and Prevention. This condition is called chronic hepatitis C.
About 75 percent of the people with it will develop some chronic
inflammation of the liver. After 20 years with hepatitis C, up to 20
percent of the people will progress to cirrhosis, a serious form of liver
disease characterized by irreversible liver damage with scarring.
Cirrhosis in turn can progress to end-stage liver disease or liver can-
cer. (This happens to 1 to 5 percent of people with chronic hepatitis C
after 20 years or more.) Once cirrhosis develops, people have a much
higher risk of death, and liver transplantation might be required.
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Symptoms of cirrhosis include pain over the liver (which may make
you feel sore over the right upper abdomen), jaundice, weak muscles,
swollen ankles, and itchy skin. If you develop any of those symptoms,
discuss them with your doctor.

The risk of developing chronic inflammation and scarring of the liver
increases if you are older when first infected, you're a heavy drinker,
and you're also infected with HIV or have other chronic liver diseases.
The longer you’ve been infected with hepatitis C, the greater your risk
of developing chronic inflammation and scarring. If you're younger
when first infected, treated soon after being infected, and haven’t
developed significant liver damage, you're more likely to clear the
virus from your body.

Genotype 1, the strain most resistant to treatment, accounts for about
75 percent of the infections in the U. S.; genotypes 2 and 3 account
for about 20 percent. It’s harder to clear genotype 1 hepatitis C, with
only about 40 percent of the people infected with it clearing it after
treatment compared with 60 to 82 percent of those infected with
genotypes 2 or 3.

If you have hepatitis C, there are steps you can take to keep your liver
as healthy as possible. They include avoiding alcohol, exercising, eat-
ing a healthy diet, and maintaining a healthy weight. Most doctors
will not treat patients with the disease if they continue to drink alco-
hol or use illicit drugs. Those activities can harm the liver and cause
elevations of liver function tests, which are important for determining
treatment success. In addition, the continued use of illegal intravenous
drugs could expose you to new hepatitis C infections.

Other measures you might want to talk to your doctor about include
whether you should get immunizations recommended for people with
hepatitis C, such as vaccinations against the hepatitis A and hepatitis
B viruses. And many prescription and over-the-counter medications,
including pain-relievers such as acetaminophen (Tylenol and gener-
ics), as well as dietary supplements, can affect the liver. So it’s impor-
tant to tell your doctor about any of them you’re taking, and to check
with him or her before you start taking anything new.
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What Are Pegylated Interferons and Who Needs Them?

If you have symptoms of hepatitis C or think you
might have been exposed to the virus, your doctor
will probably ask if you engage in any of the fol-
lowing risky activities: intravenous drug use,
including heroin; unprotected sex with an infected
person; or sharing razors or toothbrushes with an
infected person. Your doctor will also want to know
if you have had transfusions of blood products
before 1992, received medical treatments in a
country with questionable sterilization practices, or
received a tattoo or piercing.

Your doctor will also probably examine your
abdomen for signs that your liver is swollen, check
your skin and the whites of your eyes to see if they
are yellow, and do a test to check for the presence
of hepatitis C in your blood. To check whether your
liver has been affected, he or she might order addi-
tional blood tests called liver enzyme tests. A liver
biospy might be done to determine whether the
virus has damaged your liver.

When deciding whether you are a candidate for
treatment, your doctor will assess whether you are at
increased risk for developing cirrhosis based on
whether blood tests, a biopsy, or imaging tests—such
as a CT scan—indicate liver damage. The decision to
begin treatment is a balance between the chance that
your liver disease could progress, how well the treat-
ment is expected to work, and the risk of side effects.

If your doctor thinks you might benefit from treat-
ment, he or she will most likely recommend a pegy-

lated interferon in combination with another
antiviral drug called ribavirin (Copegus, Rebetol,
Ribasphere, Virazole, and generics). The goal is to
eliminate hepatitis C from your body to prevent or
reduce complications related to chronic liver
inflammation and scarring (cirrhosis).

Interferons are proteins produced by the body to
help fight infections and cancers. Artificially man-
ufactured interferons are used to treat certain ill-
nesses including hepatitis C. But pegylated interfer-
ons are a different from regular interferons—they
have been modified by being linked to polyethyl-
ene glycol (PEG) molecules. This modification
means the interferon is cleared more slowly from
the body—making it more active for longer periods
of time and therefore more effective at eliminating
the virus. Studies have found that combination
therapy with pegylated interferon and ribavirin
results in treatment success in about 55 to 60 per-
cent of people overall, better than a pegylated
interferon alone or even treatment with an interfer-
on and ribavirin.

There are two types of pegylated interferon available
to treat hepatitis C: peginterferon alfa-2a (Pegasys)
and peginterferon alfa-2b (Peglntron) (see Table 2,
below). Neither is available as a generic.

One advantage of pegylated interferons over
nonpegylated interferons is that they can be given
less frequently (once weekly vs. three times a week
with nonpegylated interferon). Table 3 on page 8 is

Table 2. Pegylated Interferons for Hepatitis C Virus Infection

Generic Name Form Brand Name Available as a Generic?

Intravenous solution for
subcutaneous injection

Peginterferon alfa-2a

Intravenous solution for
subcutaneous injection; also
available as a Redipen

Peginterferon alfa-2b

Pegasys

Peglntron No

7 * Consumer Reports Health Best Buy Drugs * Treating Hepatitis C: The Pegylated Interferons



an overview of the two pegylated interferons,
Pegasys and PegIntron. They differ in how they are
processed and cleared by the body and how they
are given.

All patients receive the same dose of Pegasys (180
micrograms once weekly), but doses of Peglntron
are adjusted according to body weight (1.5 micro-
grams per kg body weight per week).

Both pegylated interferons come as liquids in vials
and are administered by injections under the skin
(subcutaneous) using syringes and needles. Pegasys
is available as a pre-filled, one-time use syringe.
Peglntron is also available in a single-use dispos-
able injection device called Redipen.

Each pegylated interferon is approved by the FDA
to be used in combination with a specific brand of
ribavirin—Copegus for Pegasys and Rebetol for
Peglntron. But the two brands of ribavirin are iden-
tical pharmacologically. The brand ribavirins are
also identical to generic ribavirins in terms of
effectiveness and safety. Given that, we recommend
using a generic ribavirin since it is significantly
less expensive.

You will probably be treated for 24 or 48 weeks of
combination therapy depending on the hepatitis C
strain that you are infected with and your response
to treatment.

Treatment is more likely to work if you have mild
liver damage, or none. If you have advanced liver
damage, pegylated interferon-based therapy will
probably not be as effective since much of the dam-
age is irreversible. Instead, your doctor might recom-
mend other options, such as a liver transplant.

Other factors to be considered when deciding
whether to start pegylated interferon-based therapy
include the strain of hepatitis C you have and
whether you're also infected with HIV or hepatitis
B. If you take drugs to treat HIV infection, your
doctor might adjust your medications because cer-
tain HIV drugs can harm the liver or interfere with
hepatitis C treatments (see drug interactions on
page 15). If you drink alcohol or use illicit drugs,
your doctor will ask you to stop.

You should tell your doctor if you have a history of
serious mental disorders, including major depres-
sion, bipolar disorder, or psychosis, or other med-
ical conditions that could make it difficult to toler-
ate the side effects of treatment. Pegylated interfer-
on-based therapies are less effective when doses
are missed or if therapy is stopped too early, so it’s
important for you to discuss with your doctor any-
thing that might prevent you from completing a
full course.

Table 3. Combination Therapy with Pegylated Interferon and Ribavirin for
Chronic Hepatitis C Virus Infection

Generic Name and Dose Comments/Special Notes

No generic form available

Supplied in vials or in prefilled syringe

Fixed dosing

Approved for use in combination with Copegus (ribavirin)

Pegylated interferon alfa-2a - 180 Pegasys J
mcg once weekly for up to 48 weeks °
[ ]
[}
Pegylated interferon alfa-2b - 1.0 or ~ PeglIntron J
1.5 meg/kg once weekly for up to 48 .
weeks J
[ ]

No generic form available

Supplied in vials or in Redipen delivery system
Weight-based dosing

Approved for use in combination with Rebetol (ribavirin)
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Choosing a Pegylated Interferon and Our Best Buy Pick

Studies have found that combination therapy with a
pegylated interferon is fairly effective, resulting in
treatment success in 55 to 60 percent of people over-
all. Treatment success is defined as the “sustained
virologic response”—whether the hepatitis C virus
remains undetectable in a person’s blood for at least
six months. In most cases, this means that the virus
is highly likely to remain undetectable for at least
several years, perhaps even permanently, and you
are less likely to have scarring and inflammation of
the liver. But the hepatitis C virus may still be in
your body at very low levels, and in rare cases the
virus may return to detectable levels again.

The likelihood of your treatment success may be
higher or lower depending on the strain of virus
you have. Although favorable evidence is growing,
we don’t have enough long-term data to know for
certain if treatment success with combination ther-
apy decreases the risk of long-term complications
of hepatitis C such as cirrhosis, end-stage liver dis-
ease, liver cancer, liver transplantation, or death.
The first pegylated interferon was approved by the
FDA in 2001, so the drugs have not been around
long enough for researchers to know for sure if
they lower the risk of those complications.

Large trials of combination therapy with either
pegylated interferon alfa-2a or pegylated interfer-
on alfa-2b have found that both are roughly equal-
ly effective with treatment success rates of 51 and
56 percent, respectively. This agrees with meta-
analyses (evaluations that include several studies),
which have found that overall, combination treat-
ment in patients with different strains of hepatitis
C are successful for an average of 55 to 60 percent
of people. The largest head-to-head trial of combi-
nation therapy with the two pegylated interferons—
the Individualized Dose Efficacy vs. Flat Dosing to
Assess Optimal Pegylated Interferon Therapy study
(IDEAL)—also found that the two regimens were
equally effective for genotype 1 infection, though
there were differences in how ribavirin was dosed
and adjusted for side effects.

Two relatively small trials released in January 2010
found that Pegasys was more effective, with 66 to

69 percent of people overall who achieved treat-
ment success compared with 54 percent of those
taking Peglntron. But the trials had several limita-
tions. First, they were small, each with only 320 to
431 people (about one-tenth the size of the IDEAL
trial). Also, ribavirin was dosed differently in the
trials, so it’s difficult to know if the differences
were due to the pegylated interferons or ribavirin.

A recent meta analysis found that Pegasys was mar-
ginally better, with 47 percent of people who
received the drug achieving treatment success com-
pared with 41 percent of those who were given
Peglntron. But that difference is of limited clinical
significance. About 16 more people would need to
be treated with Pegasys than Pegintron for one addi-
tional treatment response. The researchers conclud-
ed that despite the difference in treatment success
rates, it was difficult to recommend one drug over
the other because there is no long-term research
showing whether this leads to a reduced risk of cir-
rhosis, liver cancer, and death. In addition, the evi-
dence on side effects is sparse, so even if one drug is
better at reducing the complications of hepatitis C,
it's not clear if this comes at the expense of an
increased risk for adverse events.

The bottom line is that Pegasys and Peglntron per-
form well at achieving treatment success, and that
the available evidence does not definitively show
that one is clearly better than the other.

In general, combination treatment is more effective
for infections involving hepatitis C genotypes 2 or 3
than for those involving genotype 1. For genotypes 2
or 3, studies have found that about 60 to 82 percent
of people experience treatment success. For genotype
1, the rate is significantly lower, about 40 percent.

Because of the lower rate of treatment success with
genotype 1, if you have this strain, your doctor will
check to see if your hepatitis C levels have become
undetectable after 24 weeks of treatment. If they
have, he or she will continue the treatment for
another 24 weeks. If not, treatment will be stopped
because it’s unlikely that continued therapy will
work. If you are infected with hepatitis C genotypes
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2 or 3, you might need only 24 weeks of treatment.
Adverse events

Therapy with pegylated interferon and ribavirin
can cause a variety of side effects, from minor to
life-threatening and even fatal. The most common
are various flu-like symptoms, such as fatigue,
fever, headache, and joint and muscle pain. Most
people who take pegylated interferon-based thera-
py will experience these. Table 4, below, lists the
common side effects that you should know about if
you are considering combination therapy with a
pegylated interferon and ribavirin.

Other common side effects include a drop in red
blood cell count (anemia), depression, diarrhea,
nausea, a drop in white blood cell count (neutrope-
nia), and rashes or other skin-related problems.

In the largest trials of combination therapy with
pegylated interferon, up to half of the people experi-
enced at least one side effect. Side effects were severe
enough in 14 to 22 percent of people that they
stopped treatment. In the only large trial that direct-
ly compared combination treatment with the two
pegylated interferons, the rate of serious side effects
was similar for both pegylated interferons, ranging
from 9 to 12 percent. But in a group receiving low-
dose PegIntron (1.0 mcg/kg), only 10 percent with-
drew from the study due to side effects, which was
lower than the 13 percent rate for both the high-dose

Peglntron regimen (1.5 mcg/kg) and the Pegasys reg-
imen. Combination therapy with low-dose Peglntron
was also associated with a lower risk of a mild drop
in white blood cell counts and anemia.

Life-threatening or fatal problems are rare but they
have been associated with combination therapy.
These include suicide, relapse of drug abuse or
overdose, bacterial infections and liver failure.

There have also been reports of dehydration and
hearing impairment and loss, but it’s not clear if
these are due to the drugs.

Ribavirin, which is considered a potential carcino-
gen, comes with several special considerations. It
can cause birth defects, so you should not take it if
you're pregnant, planning to become pregnant, or
breast-feeding, or if you're a man whose partner is
trying to get pregnant. And if you are treated with
ribavirin, make sure to use reliable birth control
while you're taking the drug and for six months
afterward. The labeling of these drugs recommends
using two forms of effective contraception and tak-
ing a pregnancy test every month.

You should not take ribavirin if you have kidney
disease, heart disease, or a badly damaged liver.

The pegylated interferons and ribavirin can interact
with other drugs, so make sure to inform your doc-
tor of any other medications, supplements, or

Table 4. Most Common Side Effects of Pegylated Interferon Therapy

B Anxiety

Anemia (decrease in red blood cell count)
Coughing

Decreased appetite

Depression

Diarrhea

Dizziness

Dry skin

Fever

Hair loss

[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
B Headache

Insomnia

Irritability

Irritation or inflammation at the injection site
Itching

Joint pain

Muscle pain

Nausea or vomiting

Neutropenia (decrease in white blood cell count)
Rash

Shortness of breath

Weight loss
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herbal preparations you are taking as well as any
other medical conditions you have. See page 15 for
a list of drugs that can interact with pegylated
interferon-based treatment.

Our Best Buy Pick

Both Pegasys and Peglntron appear to be similarly
effective in achieving a sustained, infection-free
response when used in combination with ribavirin.
They also have similar risks of adverse events and
serious side effects, although low-dose Peglntron
was associated with a slightly lower risk of with-
drawal in a large study due to side effects and a
drop in red and white blood counts.

So that leaves cost as the deciding factor. Neither
pegylated interferon is available as a generic, and
combination therapy with either is very expensive.
A month’s supply of Pegasys costs $3,716. A direct
comparison with Peglntron is difficult because the
cost depends on how much you weigh. But as you
can see in Table 5 on page 12, the monthly cost of
all formulations of Peglntron, which ranges from
$2,896 to $3,644, is less expensive than Pegasys.
Overall, that’s a savings of $72 to $820 a month
depending on the dose and formulation used. Most
people will be treated for at least 24 weeks (about
five and a half months) and possibly for 48 weeks
(a little over 11 months). So the average savings of
Peglntron could be significant, ranging from $403
to $4,592 over 24 weeks to $806 to $9,184 over 48
weeks.

If you are also taking ribavirin, then generic rib-
avirin tablets are your best bet because they are
significantly less expensive. A month’s supply will
save you $600 to $1,050 over the branded version
Rebetol and $1,320 to $2,310 over the other brand,
Copegus, depending on dose.

Therefore, for patients with chronic HCV infection
who meet criteria for treatment, we recommend:

B Peglntron + generic ribavirin tablets

Peglntron is similarly effective and has a similar
side-effects profile as Pegasys. In addition, as we
noted earlier, Peglntron is available both as an
injection and in a Redipen device. If low-dose of

Peglntron is appropriate for you, it has the advan-
tage of slightly reducing the risk of a mild drop in
blood count and side effects bad enough to make
you stop therapy.

If one of the two pegylated interferons causes intol-
erable side effects, it’s likely that the other will do the
same. So simply switching pegylated interferons
might not be the best option. You should talk to your
doctor about what to do in this situation.

Combination therapy is very expensive, so you
should check with your health insurance plan before
starting treatment to determine what your out-of-
pocket costs will be. If you don’t have health insur-
ance look into whether you qualify for programs that
will help cover some of the costs. The Partnership for
Prescription Assistance (www.pparx.org) and Needy
Meds (www.needymeds.com) can help you find ones
you might qualify for. If you're unable to work, you
might qualify for Social Security Disability Income or
Supplemental Security Income benefits.

Also, shop around for the best price. The prices we
quote in Table 5 are average retail costs based on
a nationwide database of sales. You might be able
to find lower prices online and at some large dis-
count stores.
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Table 5. Average Costs for Combination Therapy with Pegylated Interferon Plus Ribavirin'

. Typical Dosing Average Cost Per
Generic Name and Strength Schedule? Cost Per Unit 30 Days of Use’

Pegylated interferon alfa-2a 180 meg Pegasys 180 meg once $929 $3,716
weekly
E Pegylated interferon alfa-2b 50 meg Peglntron ;}gemg/kg onee $724 $2,896
E Pegylated interferon alfa-2b 80 meg PeglIntron \ll'ge?ls/g/kg Onee $746 $2,984
. 1.5 meg/kg once
BEST _

E Pegylated interferon alfa-2b 150 meg Peglntron weekly $911 $3,644
[ Pegylated interferon alfa-2b 50 meg PegIntron Redipen ;}Serﬂ\c/g/kg ONCE 4708 $3,192
Pegylated interferon alfa-2b 80 meg PegIntron Redipen \kgemslg/kg onee $809 $3,236
Pegylated interferon alfa-2b 120 meg PegIntron Redipen J&Serﬂig/kg ONce 4504 $3216
[ Peovlated interferon alfa-2b 150 meg PegIntron Redipen 1.5 megfkg once $891 $3,564

weekly

Ribavirin Products

800 mg - 1,400 mg

Ribavirin 200 mg tablet Copegus il $20 $2,400 - $4,200

N Ribasphere 800 mg - 1,400 mg

BEST -

B Ribavirin 200 mg tablet (branded generic)  daily $9 $1,080 - $1,890
RIEE] Ribavirin 200 mg tablet Generic Sgﬁymg - 1400mg o $1,080 - $1,890
Ribavirin 200 mg capsule Rebetol 3gi?ymg R $14 $1,680 - $2,940

o Ribasphere 800 mg - 1,400 mg
Ribavirin 200 mg capsule e $12 $1,440 - $2,520
Ribavirin 200 mg capsule Generic S0l = S0 $10 $1,200 - $2,100

daily

1. Prices per dose and monthly costs are derived from national average retail costs for March 2009 through February 2010, rounded to the nearest dollar. Information is derived by
Consumer Reports Health Best Buy Drugs from data provided by Wolters Kluwer Pharma Solutions. Wolters Kluwer is not involved in our analysis or recommendations.

2. As recommended on labeling.

3. Average monthly cost of pegylated interferons is based on one injection per week for a total of four injections per 30 days.
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This section presents more information on the
effectiveness and safety of the pegylated interferons
and ribavirin.

This report is based on an analysis of the scientific evi-
dence on pegylated interferon-based treatment. More
than 829 studies were identified that were published in
the peer-reviewed medical literature between 1966 and
2007. From these, 166 studies were closely evaluated,
ultimately including 86 in the full analysis. The 86
studies consisted of 41 reports of randomized control-
led trials, five systematic reviews, and 40 uncontrolled
studies that provided information on adverse events.
IDEAL, the largest head-to-head trial of the pegylated
interferons, which was published in 2008, was also in-
cluded in our analysis. In addition, a literature search
was conducted to identify relevant new trials pub-
lished since 2007.

Effectiveness

Studies have found that combination therapy with
pegylated interferon results in treatment success in
about 55 to 60 percent of people.

The best way to evaluate the effectiveness of combi-
nation therapy with pegylated interferon and rib-
avirin would be to determine how much it decreases
the risk of cirrhosis, end-stage liver disease, liver can-
cer, liver transplantation, or death. But hepatitis C
infection usually does not cause these problems for
years or decades, and pegylated interferon plus rib-
avirin has been used for only about 10 years. This
means that we don’t have enough long-term data to
know whether pegylated interferon-based therapy
reduces the risks of these complications.

So instead, most studies have evaluated treatment
success based on the “sustained virologic
response”’—whether the hepatitis C virus remains
undetectable in a person’s blood for at least six
months after a course of treatment. People who
experience treatment success are highly likely to
remain free of the virus for at least several years,
perhaps even permanently. Treatment success is
also associated with decreased scarring and inflam-
mation of the liver, which might decrease the risk

of future cirrhosis and related complications
(although this remains to be confirmed).

For chronic hepatitis C infection associated with
liver inflammation, combination therapy with
either of the pegylated interferons is more effective
than pegylated interferon alone or combination
therapy with a non-pegylated interferon.
Systematic reviews—analyses that include the
results of several different studies—have found that
overall, combination treatment in patients with dif-
ferent strains of hepatitis C results in success in an
average of 55 to 60 percent of people. Two large
trials of combination therapy with pegylated inter-
feron alfa-2a or pegylated interferon alfa-2b
showed similar treatment success rates of 51 and 56
percent, respectively.

The IDEAL study is the best evidence so far about
how the two pegylated interferons compare. It is the
only large trial to directly compare combination
therapy with the two pegylated interferons. This
study involved 3,070 people with genotype 1 infec-
tions who had never received treatment. They were
given Pegasys at a dose of 180 mcg/week plus rib-
avirin at 1,000 mg/day to 1,200 mg/day; Peglntron
at a standard dose of 1.5 mcg/kg per week plus rib-
avirin at 800 mg/day to 1,400 mg/day; or Peglntron
at a low dose of 1.0 mcg/kg per week plus ribavirin
at 800 mg/day to 1,400 mg/day.

In this trial, there were no significant differences
in treatment success rates between the three treat-
ment regimens (41 vs. 40 vs. 38 percent, respec-
tively). One factor that complicates the interpreta-
tion of the IDEAL study is that the dose of rib-
avirin and dose adjustments in people who experi-
enced significant side effects were different, de-
pending on which pegylated interferon regimen
they received. However, it isn’t clear if these
differences affected results. In general, the treat-
ment is more effective for infections involving
hepatitis C genotypes 2 or 3 than for those involv-
ing genotype 1. For genotypes 2 or 3, studies have
found that about 60 to 82 percent of the people
experienced treatment success. For genotype 1, the
rate is significantly lower, about 40 percent.
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Safety

Combination therapy with a pegylated interferon
and ribavirin can cause a variety of side effects.
The most common are flu-like symptoms, but life-
threatening or fatal problems, although rare, have
also been associated with pegylated interferon-
based treatment.

Other common side effects include anemia (a drop in
red blood cell count), depression, diarrhea, nausea,
neutropenia (a drop in white blood cell count), and
rashes or other skin-related problems. See Table 4 on
page 10 for a list of the most common side effects.

In the largest trials of combination therapy with
pegylated interferon compared to combination
therapy with nonpegylated interferon, 40 to 50 per-
cent of the people experienced at least one side
effect, and 14 to 22 percent stopped treatment
because of a side effect. In the IDEAL study, the rate
of serious side effects was similar for all three
pegylated interferon therapy combination regi-
mens, ranging from 9 to 12 percent. But the low-
dose PegIntron regimen had a 10 percent rate of
withdrawal due to side effects, which was lower
than the 13 percent rate of both the high-dose
Peglntron regimen and the Pegasys regimen.
Combination therapy with low-dose Peglntron was
also associated with a lower risk of mild neutrope-
nia (15 vs. 22 vs. 27 percent) and anemia (25 vs. 31
vs. 30 percent) compared with combination thera-
py with high-dose pegylated interferon alfa-2b or
pegylated interferon alfa-2a.

Life-threatening or fatal problems are rare. In studies,
liver failure, which can be fatal, occurred in 2 percent
of people. Suicide, a relapse of drug abuse or over-
doses, and bacterial infections occurred in less than 1
percent of people. Other psychiatric reactions include
depression and homicidal ideation. The pegylated
interferons should be used with extreme caution by
people who have suffered from depression previous-
ly. If you develop depression or thoughts of suicide
while taking one of these drugs, you should discuss
it with your doctor, who may reduce your dose, stop
treatment, or recommend psychiatric therapy.

Pegylated interferon-based therapy can also cause
several heart problems, including low blood pres-

sure, arrhythmias, rapid heart beat, angina, and
heart attacks. If you have significant or unstable
heart disease, you should not be treated with pegy-
lated interferon-based therapy.

Pegylated interferons can cause and aggravate
underactive thyroid (hypothyroidism) and overac-
tive thyroid (hyperthyroidism) conditions.

There have also been reports of diabetes. If you
develop the disease, you may need to stop treat-
ment if it can’t be controlled with medication.

People with certain blood disorders called hemoglo-
binopathies, which include sickle-cell anemia and tha-
lassemia major, should not take combination therapy.

Pegylated interferons should be used with caution
in people with autoimmune disorders, such as
interstitial nephritis, myositis, psoriasis, rheuma-
toid arthritis, systemic lupus erythematosus, throm-
bocytopenic purpura, and thyroiditis, because the
drugs might make them worse.

Pegylated interferons may also trigger or exacer-
bate several lung problems that can lead to serious
breathing problems and even death. They include
bronchiolitis obliterans, dyspnea, interstitial pneu-
monitis, pneumonia, pulmonary hypertension, pul-
monary infiltrates, and sarcoidosis.

Pegylated interferons may trigger serious colitis,
which can be fatal. Symptoms include abdominal
pain, bloody diarrhea, and fever. The drug should
be discontinued if you experience these symptoms.

Fatal cases of infection or inflammation of the pan-
creas, or pancreatitis, have been reported in people
taking combination therapy. The drugs should be
stopped if you develop this condition. You should
let your doctor know if you experience abdominal
pain that radiates to your back or feels worse after
eating, or indigestion, nausea, oily or smelly stools,
weight loss, or vomiting. They could be signs of
pancreatitis.

Pegylated interferons can induce or worsen loss of
vision and other eye problems. If you develop any
eye or vision problems during treatment, you
should discuss them with your doctor.
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Combination therapy may also inhibit growth in
children. In a study of children from 3 to 17 who
were treated with Peglntron plus Rebetol, both their
weight and height lagged behind the normal range
for untreated children their age. Six months after
treatment, their weight had rebounded to normal
levels but their height had not. About 20 percent
still showed signs of inhibited growth six months
after treatment had stopped.

There have also been reports of dehydration, hear-
ing impairment and loss, and strokes in people tak-
ing pegylated interferon-based therapy, but it’s not
clear if these problems were due to the medications.

Ribavirin

Ribavirin is considered a potential carcinogen and
may also cause birth defects. So women shouldn’t
take the drug if they’re pregnant, breast-feeding, or
planning to get pregnant (To avoid birth defects, you
must delay getting pregnant for at least 6 months
after you have stopped taking ribavirin). Men
shouldn’t take ribavirin if they’re with a partner who
is trying to get pregnant. If you take ribavirin and
are sexually active, make sure to use reliable birth
control for as long as you take the drug and for six
months afterward. The FDA-approved product infor-
mation labels of these drugs recommend using two
forms of effective contraception and taking preg-
nancy tests every month while under treatment and
for six months afterward.

You shouldn’t take ribavirin if you have have kid-
ney disease, heart disease, or a badly damaged
liver. Ribavirin may also cause anemia, which has
been associated with fatal and nonfatal heart
attacks. If you have significant or unstable cardiac
disease, you should not take this drug.

Drug Interactions

Pegasys might increase blood levels of theophylline,
a drug used for treating chronic obstructive pul-
monary disease and asthma. Both Pegasys and
PegIntron might increase blood levels of methadone,
a drug used for treating moderate to severe pain and
addiction to opiate drugs, such as heroin and mor-
phine. Peglntron might reduce the effectiveness of
certain drugs, including the blood-thinner warfarin,

the anti-epileptic phenytoin, and the arrhythmia
drug flecainide. So if you take any of these other
drugs, make sure your doctor knows because he or
she might need to adjust your dosage.

HIV drugs

Caution should be used if you are taking certain
HIV drugs because several of them interact nega-
tively with combination HCV therapy.

One study found that people taking combination
HCV therapy and the HIV drug zidovudine were
more likely to develop neutropenia and anemia
than those not taking zidovudine. Other studies
have found that ribavirin might interact with
zidovudine and two other HIV drugs, lamivudine
and stavudine. But there’s no evidence that this
results in a problem for patients.

The HIV drug didanosine (Videx and generics)
should not be given with ribavirin due to reports of
fatal liver failure and other serious problems in
people who combined them.

Age, Race, Gender and Special Population
Differences

Some studies have found that older people, black peo-
ple, and heavier people are more likely to have a
poorer response to combination therapy. Product
labeling of the pegylated interferons suggests that
caution should be used when giving these drugs to
people 65 or older because flu-like adverse reactions
and those involving the brain and central nervous
system and heart might be more severe. In addition,
adverse reactions might also be greater in people with
impaired renal function. Since older people are more
likely to have decreased renal function, this is anoth-
er reason to be cautious about using the appropriate
dose and closely monitoring their renal function.

Studies indicate that combination therapy is less
effective in achieving a sustained virological
response in people who weigh 165 pounds or more.

Most of the participants in a majority of the stud-
ies have been men, so there isn’t enough evidence
to determine if the effectiveness or safety of com-
bination therapy varies by gender.
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Talking With Your Doctor

It's important to know that the information we present here is not meant to substitute for a doctor's judg-
ment. But we hope it will help you and your doctor arrive at a decision about which hepatitis C virus treat-
ment is best for you—if one is warranted at all—and which one will give you the most value for your health-
care dollar.

Bear in mind that many people are reluctant to discuss the cost of medicines with their doctor, and that stud-
ies have found that doctors do not routinely take price into account when prescribing medicines. Unless you
bring it up, your doctors may assume that cost is not a factor for you.

Many people (including physicians) think that newer drugs are better. While that's a natural assumption to
make, it's not necessarily true. Studies consistently find that many older medicines are as good as—and in
some cases better than—newer medicines. Think of them as “tried and true,” particularly when it comes to their
safety record. Newer drugs have not yet met the test of time, and unexpected problems can and do crop up
once they hit the market.

Of course, some newer prescription drugs are indeed more effective and safer. Talk with your doctor about the
pluses and minuses of newer vs. older medicines, including generic drugs.

Prescription medicines go “generic” when a company's patents on them have lapsed, usually after 12 to 15
years. At that point, other companies can make and sell the drugs.

Generics are much less expensive than newer brand-name medicines but they're not lesser quality drugs.
Indeed, most generics remain useful medicines even many years after first being marketed. That's why more

than 60 percent of all prescriptions in the U.S. today are written for generics.

Another important issue to talk with your doctor about is keeping a record of the drugs you are taking. There
are several reasons for this:

W If you see several doctors, each might not be aware of medicines the others have prescribed.

B Since people differ in their response to medications, it's very common for doctors today to prescribe several
medicines before finding one that works well or best.

B Many people take several prescription medications, nonprescription drugs, and dietary supplements at the same
time. They can interact in ways that can either reduce the benefit you get from the drug or be dangerous.

B The names of prescription drugs—both generic and brand—are often hard to pronounce and remember.

For all these reasons, it's important to keep a written list of all the drugs and supplements you are taking, and
to periodically review it with your doctors.

And always be sure that you understand the dose of the medicine being prescribed for you and how many
pills you should take each day. Your doctor should tell you this information. When you fill a prescription at the
pharmacy (or if you get it by mail), you should check to see that the dose and the number of pills per day on
the container match the amount your doctor told you.
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How We Picked the Best Buy Drugs

Our evaluation is primarily based on an independ-
ent scientific review of the evidence on the effec-
tiveness, safety, and adverse effects of the pegylat-
ed interferons. A team of physicians and researchers
at Oregon Health & Science University Evidence-
bBased Practice Center conducted the analysis as
part of the Drug Effectiveness Review Project, or
DERP. DERP is a first-of-its-kind 11-state initiative
to evaluate the comparative effectiveness and safe-
ty of hundreds of prescription drugs.

A synopsis of DERP’s analysis of the pegylated
interferons forms the basis for this report. A con-
sultant to Consumer Reports Health Best Buy Drugs
is also a member of the Oregon-based research
team, which has no financial interest in any phar-
maceutical company or product. The full DERP
review of pegylated interferons is available at
http://derp.ohsu.edu/about/final-products.cfm.
(This is a long and technical document written for
physicians.)

Our general advice on hepatitis C virus diagnosis
and treatment is based on recent published reports
and reputable online sources, including
www.ConsumerReportsHealth.org.

The drug costs we cite were obtained from a health-
care information company that tracks the sales of
prescription drugs in the U.S. Prices for a drug can
vary quite widely, even within a single city or
town. All the prices in this report are national aver-
ages based on sales of prescription drugs in retail
outlets. They reflect the cash price paid for a
month’s supply of each drug between February
2009 and March 2010.

Consumers Union and Consumer Reports selected
the Best Buy Drugs using the following criteria. The
drug (and dose) had to:

B Be approved by the FDA for treating infection
with the hepatitis C virus.

B Be as effective or more effective than other
pegylated interferons.

B Have a safety record equal to or better than
other pegylated interferons.

The Consumers Reports Health Best Buy Drugs
methodology is described in more detail in the
Methods section at ConsumerReportsHealth.org/
BestBuyDrugs.
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About Us

Consumers Union, publisher of Consumer Reports
magazine, is an independent and nonprofit organi-
zation whose mission since 1936 has been to provide
consumers with unbiased information on goods and
services and to create a fair marketplace. Its website
is at www.consumer.org. The magazine’s website is
at www.consumerreports.org.

Consumer Reports Health Best Buy Drugs is a pub-
lic-education project administered by Consumers
Union. It is partially grant-funded. Principal current
outside funding comes from the State Attorney
General’s Consumer and Prescriber Education Grant
Program, which is funded by a multistate settlement
of consumer fraud claims regarding the marketing of
the prescription drug Neurontin.

The Engelberg Foundation provided a major grant to
fund the creation of the project from 2004 to 2007.
Additional initial funding came from the National
Library of Medicine, part of the National Institutes of
Health. A more detailed explanation of the project is
available at ConsumerReportsHealth.org/BestBuyDrugs.

These materials are made possible by a grant from the
Attorney General Consumer and Prescriber Education,

which is funded by a multistate settlement of con-
sumer fraud claims regarding the marketing of the
prescription drug Neurontin.

We followed a rigorous editorial process to ensure
that the information in this report and on the
Consumer Reports Health Best Buy Drugs website is
accurate and describes generally accepted clinical
practices. If we find an error or are alerted to one,
we will correct it as quickly as possible. But
Consumer Reports, Consumers Union and its
authors, editors, publishers, licensers, and suppliers
cannot be responsible for medical errors or omis-
sions, or any consequences from the use of the
information on this site. Please refer to our user
agreement at ConsumerReportsHealth.org/
BestBuyDrugs for further information.

Consumer Reports Health Best Buy Drugs information
should not be viewed as a substitute for a consulta-
tion with a medical or health professional. This report
and the information on ConsumerReportsHealth.org/
BestBuyDrugs are provided to enhance your commu-
nication with your doctor rather than to replace it.

Sharing This Report

This copyrighted report can be freely downloaded, reprinted, and disseminated for individual noncommer-
cial use without permission from Consumers Union as long as it clearly attributed to Consumer Reports
Health Best Buy Drugs™. We encourage its wide dissemination, for the purpose of informing consumers.
However, Consumers Union does not authorize the use of its name or materials for commercial, marketing,
or promotional purposes. Any organization interested in broader distribution of this report should contact
us at wintwe@consumer.org. Consumer Reports Health Best Buy Drugs™ is a trademark of Consumers
Union. All quotes from the material should site Consumer Reports Health Best Buy Drugs™ as the source.

©2010 Consumers Union of the United States

18 « Consumer Reports Health Best Buy Drugs * Treating Hepatitis C: The Pegylated Interferons



References

Ascione A, De Luca M, Tartaglione MT, et al. Peginterferon alpha-2a plus ribavirin is more
effective than peginterferon alpha-2b plus ribavirin for treating chronic hepatitis C virus
infection. Gastroenterology. 2010;138:116-122.

Awad T, Thorlund K, Hauser G, et al. Cochrane Hepato-Biliary Group Peginterferon alpha-
2a may achieve higher sustained virological response than peginterferon alpha-2b in
chronic hepatitis C:a Cochrane systematic review of randomized clinical trials. Hepatology.
2009;50(Suppl):707-708A.

Chander G, Sulkowski MS, Jenckes MW, et al. Treatment of chronic hepatitis C: a system-
atic review. Hepatology 2002;36 (5 Suppl 1):S135-144.

Chou R, Carson S, Chan BKS. Pegylated interferons for chronic hepatitis C infection: an
indirect analysis of randomized trials. Journal of Viral Hepatitis 2008;15:551-570.

Fried MW, Shiffman ML, Reddy KR, et al. Peginterferon alfa-2a plus ribavirin for chronic
hepatitis C virus infection. N Engl J Med 2002;347:975-982.

Kjaegard LL, Krogsgaard K, Gluud C. Interferon alfa with or without ribavirin for chronic
hepatitis C: systematic review of randomized trials. BMJ 2001;323:1151-1155.
Lindsay KL. Introduction to therapy of hepatitis C. Hepatology 2002;36 (5 Suppl1):S114-5120.

Manns MP, McHutchison JG, Gordon SC, et al. Peginterferon alfa-2b plus ribavirin com-
pared with interferon alfa-2b plus ribavirin for initial treatment of chronic hepatitis C: a
randomised trial. Lancet 2001;358:958-965.

McHutchison JG, Lawitz EJ, Shiffman ML, et al. Peginterferon alfa-2b or alfa-2a with rib-
avirin for treatment of hepatitis C infection. N Engl J Med 2009;361:580-593.

. National Institutes of Health consensus development conference statement: Managmeent

of hepatitis ¢: 2002—June 10-12, 2002. Hepatology 36 (5 Suppl 1):S3-20.

. Poynard T, Leroy V, Cohard M, et al. Meta-analysis of interferon randomized trials in the

treatment of viral hepatitis C: effects of dose and duration. Hepatology 1996;24:778-789.

. Poynard T, McHutchison J, Manns M, et al. Impact of pegylated interferon alfa-2b and rib-

avirin on liver fibrosis in patients with chronic hepatitis C. Gastroenterology
2002;122:1303-1313.

. Rumi M, Aghemo A, Prati GM, et al. Randomized study of peginterferon- 2a plus ribavirin

versus peginterferon- 2b plus ribavirin in chronic hepatitis C. Gastroenterology.
2010;138:108-115.

. Seeff LB. Natural history of chronic hepatitis C. Hepatology 2002;36:535-546.
. Shepherd J, Waugh N, Hewitson P. Combination therapy (interferon alfa and ribavirin in

the treatment of chronic hepatitis C: a systematic review. Hepatology 2000;36:5135-144.

. Shepherd J, Brodin HFT, Cave CB, et al. Clinical- and cost-effectiveness of pegylated inter-

feron alfa in the treatment of chronic hepatitis C: a systematic review and economic eval-
uation. Int J Technol Assess Health Care 2005:21:47-54.

. Strader DB, Wright T, Thomas DL, Seeff LB. Diagnosis, management, and treatment of hep-

atitis C. Hepatology 2004;39:1147-1171.

. Veldt BJ, Heathcote J, Wedemeyer H, et al. Sustained virologic response and clinical out-

comes in patients with chronic hepatitis C and advanced fibrosis. Ann Intern Med
2007;147:677-684.

. Zaman A, Fennerty MB, Keeffe EB. Systematic review: peginterferon vs. standard interfer-

on in the treatment of chronic hepatitis C. Alimentary Pharmacology & Therapeutics
2003;18:661-670.

19 = Consumer Reports Health Best Buy Drugs * Treating Hepatitis C: The Pegylated Interferons



