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Improvement in Treatment 
Adherence in Patients with 
Chronic Hepatitis C

INTRODUCTION

T he current standard of care for patients with
chronic hepatitis C virus (HCV) is pegylated
interferon (PIFN) plus ribavirin (RBV) (1,2).

Sustained virological response (SVR) rate, defined as
an undetectable HCV RNA 24 weeks after discontinu-

ation of therapy, while significantly improved since
the addition of RBV to PIFN, continues to be subopti-
mal, especially in difficult-to-treat patients (3,4).

One of the biggest obstacles in treating patients
with HCV is the adverse events (AEs) associated with
combination therapy which often results in poor adher-
ence. Studies have found that greater than 20% of
patients must decrease dose, temporarily stop or pre-
maturely discontinue RBV and/or PIFN (3–5). Adher-
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Background: Adherence to pegylated interferon (PIFN) plus ribavirin (RBV), espe-
cially in the first 12 weeks, affects sustained virologic response (SVR) in patients with
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naïve switched to RBP after >12 weeks RBV, Group C (n = 21): treatment naïve on
RBP. Outcomes were compared between RBP and RBV in Groups A and B. Group C
was compared to Group D—a matched control group of RBV-treated patients.

Results: Patients preferred RBP. RBP was associated with improved patient compli-
ance, less side effects, improved quality of life and a trend toward improved SVR.

Conclusions: RibaPak offers an attractive alternative to RBV. 
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ence to combination therapy is known to be a crucial
factor in achieving early virologic response (EVR) and
subsequently SVR. Studies have shown that adherence
to RBV, especially in the first 12 weeks of therapy (to
achieve EVR), may be more important than adherence
to PIFN (6–8).

Improved adherence to therapy in diseases other
than HCV has been shown to be influenced by reduc-
tion of medication-induced side effects as well as by
diminished pill burden. In fact, in patients with chronic
conditions such as HIV, hypertension, diabetes melli-
tus, epilepsy, and ulcerative colitis, it has been shown
that the number and frequency of tablets ingested (pill
burden) has a significant effect on compliance, quality
of life (QOL) and/or outcome (9–12).

In an extensive review of the transplant literature,
Laederach-Hofmann and colleagues found that sim-
plicity of medication regimen was the single most reli-
able predictor of adherence to treatment among organ
transplant recipients (13). 

Many novel treatments aimed at improving SVR
rate for HCV are currently under development, but it is
unlikely that FDA approval will be granted for another
two-to-three years. Furthermore, it is likely that PIFN
plus RBV will continue to be a crucial component of
HCV treatment. Thus, it is important to examine what
improvements can be made to the current treatment
regimen that may optimize therapy. 

RibaPak® (Three Rivers Pharmaceuticals, Cran-
berry Township, PA) (RBP) is a 400 mg and/or 600 mg
RBV tablet that requires up to 66% fewer tablets than
RBV (200 mg). RibaPak is available in a unit dose blis-
ter pack compared with traditional bottled RBV tablet
or capsule. This study was undertaken to determine if
simplifying the dosing regimen of RBV has an impact
on adherence, AEs, and QOL of patients with HCV on
combination therapy. While this study was not specif-
ically designed to evaluate the efficacy of RibaPak
versus RBV, SVR data were also assessed.

METHODS

Study Participants
From May 2006 to November 2006, 107 patients were
identified who were on treatment with RibaPak and

PIFN. Ninety-two patients met the following inclusion
criteria and were entered into the study: adults (>18
years), chronic hepatitis C diagnosed by HCV RNA
and liver biopsy, compensated chronic HCV—i.e.,
normal prothrombin time, serum albumin and bilirubin
levels (unless due to non-hepatitis factors), no history
of bleeding esophageal varices, ascites, or hepatic
encephalopathy, had received treatment with pegylated
interferon alpha 2b + RibaPak for >12 weeks at study
enrollment, and complete data for evaluation and com-
parison AE’s, concomitant medications, pill count,
QOL data. Patients were excluded from the study if
one or more of the following were present: positive
HIV or HBsAg serology, severe psychiatric disorder,
history of thalassemia or other hemoglobinopathies,
chronic liver disease other than hepatitis C, organ or
bone marrow transplant, history of alcoholism or drug
addiction within one year of study enrollment.

Study Design and Treatment Groups
This was a single-center, observational study compar-
ing the incidence of AEs, treatment preference, QOL,
treatment adherence, concomitant medication use, and
SVR in patients receiving treatment for HCV with
RBV and PIFN versus RibaPak and PIFN, for the ini-
tial 12 weeks of combination therapy. Patients were
categorized into four cohorts as follows: (Figure 1)
Group A (“treatment experienced”) were patients
being treated with PIFN plus RibaPak >12 weeks who
had previously received treatment with PIFN or IFN
plus RBV but had either relapsed, failed to respond to
treatment, or had discontinued treatment early due to
AEs or noncompliance. Group B (“treatment naïve
switch”) were patients who were switched to PIFN
plus RibaPak after being treated with PIFN plus RBV
for >12 weeks. Groups A and B were evaluated at
week 4, 8, and 12 for AEs, drug preference, QOL,
treatment adherence, and concomitant medication use.
Group C (“treatment naïve”) were patients who were
treated with PIFN plus RibaPak for >12 weeks. Group
C was evaluated every four weeks for the initial 12
weeks of combination treatment for AE’s, adherence,
and concomitant medication use and comparisons
were made with group D a consecutive matched con-
trol group of naïve patients treated with PIFN plus
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RBV ≥12 weeks. Patients in Group D were selected for
the study based on matching patients in Group C as to
fibrosis score, genotype, viral load (high versus low),
race, and gender. All four cohorts were evaluated for
SVR on an intention-to-treat (ITT) basis. The study
was conducted in accordance with the principles of the
Declaration of Helsinki. This study was supported by
an unrestricted educational grant from Three Rivers
Pharmaceuticals.

Outcomes
Adverse events, drug preference, QOL, adherence, and
concomitant medication data were collected at treat-
ment weeks 4, 8 and 12 as above. Virological data
were collected at the end of treatment [(EOT)—treat-
ment week 24 or 48)] and 24 weeks after treatment dis-
continuation (SVR).

Adverse Events
Adverse events were collected from the patient’s med-
ical record and/or physician/patient interview during
the RBV and RibaPak treatment periods.

Patient Preference
Patients in Groups A and B were
asked whether they preferred 
RibaPak, preferred RBV or had no
preference. Patients who stated a
preference were also asked the rea-
son why they preferred one treat-
ment over the other.

Quality of Life
Quality of life was assessed using a
modified version of the Short Form
36 (SF-36). The SF-36 is a general
QOL assessment survey with 36
questions that make up eight sub-
scales (physical function, physical
role limitation, bodily pain, general
health, vitality, social functioning,
emotional role limitation, and men-
tal health). The SF-36 is widely
used and has been validated in

diverse disease states including patients with advanced
liver disease (14–18). For the purposes of this study, a
composite of the above sub-scales was used and com-
parisons were made between RBV and RibaPak treat-
ment periods within Groups A and B. 

Adherence
Patients were instructed to bring in used and unused
drugs at each visit. Capsules/tablets of RBV and
tablets of RibaPak from blister packs were counted and
recorded every four weeks for 12 weeks to assess
patient compliance. In instances in which patients did
not bring in their medication, a verbal count from the
patient was accepted. 

Concomitant Medications
Data on concomitant medication use were obtained
from the patients’ medical records in addition to
patient/physician interviews. Necessity for concomi-
tant medication use was compared between patients
taking RBV versus RibaPak—in groups A and B, and
was compared between patients taking RibaPak in
Group C and patients taking RBV in Group D.
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Figure 1. Study Design, n = 92



PRACTICAL GASTROENTEROLOGY • DECEMBER 200834

Virological Response
End of treatment response and SVR data were assessed
using Heptimax (HCV RNA <5 IU/mL) (Quest diag-
nostics). All groups were evaluated for SVR on an
intention-to-treat (ITT) basis.

Statistical Analysis
Statistical analysis was performed using Student’s 
t-test or Chi Square test as appropriate.

RESULTS

Sample Population Demographics
One hundred seven patients were identified who were
on treatment with RibaPak and PIFN. A total of 92
patients met the inclusion and exclusion criteria and
were enrolled in the study. Group A, treatment experi-
enced, included 22 patients (n = 8 relapses, n = 5 non-
responders, n = 9 early terminations due to AEs or
noncompliance), Group B had 49 naïve patients who
were switched to RibaPak following ≥12 weeks of
RBV, and Groups C (started treatment with RibaPak)
and D (matched control started treatment with RBV)
had 21 patients each. Mean age was 49 ± 6.2 years.
The majority of patients were Caucasian (83.7%,
77/92), 8.7% (8/92) were African American and 7.6%
(7/92) were Hispanic. Sixty-two percent (57/92) were
male and 38% (35/92) were female. The majority were
genotype G1 (90.2%, 83/92), 5.4% (5/92) were G2 and
4.3% (4/92) were genotype G3. Fifty-nine percent of
patients (54/92) had a high viral load (HCV RNA
>800,000 IU/mL). Liver histology was as follows:
27.2% (25/92) were fibrosis score F1, 40.2% (37/92)
were F2, 19.6% (18/92) were F3 and 13.0% (12/92)
had cirrhosis (F4) (Table 1).

There were no significant differences in demo-
graphics between any cohorts.

Adverse Events
Group A (Treatment experienced)
Thirty-two percent (7/22) of patients in Group A
reported less AEs over the 12 week period on RibaPak
compared to prior treatment with RBV. Nausea was

decreased in 31.8% (7/22) of patients, LOA in 27.3%
(6/22), dyspepsia in 27.3% (6/22), weight loss (> 5 lbs)
in 22.7% (5/22), diarrhea in 9.1% (2/22), and headache
in 4.5% (1/22) of patients (Figure 2).

Group B (Treatment naïve switch)
Thirty-five percent (17/49) of patients in Group B
reported less AEs during 12 weeks of RibaPak treat-
ment compared to the previous 12-week treatment
with RBV. 

Nausea was decreased in 26.5% (13/49) of
patients, LOA in 16.3% (8/49), dyspepsia in 28.6%
(14/49), weight loss (>5 lbs) in 20.4% (10/49), diar-
rhea in 6.1% (3/49), and fatigue in 2.0% (1/49) of
patients (Figure 3). 
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Table 1
Patient Characteristics

N = 92 N (%)

Mean age (SD) years 49 (6.2)

Sex
Male 57 (62.0%)
Female 35 (38.0%)

Ethnicity
Caucasian 77 (83.7%)
African American 8 (8.7%)
Hispanic 7 (7.6%)

Genotype
G1 83 (90.2%)
G2 5 (5.4%)
G3 4 (4.3%)

Fibrosis Score
F1 25 (27.2%)
F2 37 (40.2%)
F3 18 (19.6%)
F4 12 (13.0%)

High Viral Load 54 (58.7%)
(HCV RNA >800,000 IU/mL)

(continued on page 36)
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Group C (Treatment naïve on RibaPak) & Group D
(control group—Treatment naïve on RBV)
Patients taking RibaPak reported less gastrointestinal
AEs compared to patients taking RBV over the com-
pared 12 week treatment period. Thirty-three percent
(7/21) of patients taking RBV reported weight loss (>5
lbs) compared to 14.3% (3/21) of patients taking 
RibaPak, 28.6% (6/21) of patients taking RBV
reported nausea compared to 9.5% (2/21) of patients
taking RibaPak, 28.6% (6/21) of patients taking RBV
reported LOA compared to 14.3% (3/21) of patients
taking RibaPak, 23.8% (5/21) of patients taking RBV
reported dyspepsia compared to 9.5% (2/21) of
patients taking RibaPak, and 14.3% (3/21) of patients
taking RBV reported diarrhea compared to 4.8%
(1/21) of patients taking RibaPak (Figure 4). 

Quality of Life Composite Score
Groups A and B
Quality of life scores improved in 63.6% (14/22) of
patients in Group A following treatment with RibaPak
compared to prior treatment with RBV (RBV n = 0;
RBP n = 14; no difference n = 8). Quality of life scores
also improved in 75.5% (37/49) of patients in Group B

following a treatment switch from RBV to RibaPak
(RBP n = 37; no difference n = 12).

Adherence
Treatment with RibaPak was associated with an
improvement in adherence to treatment in all study
groups. Over the 12 week treatment period with 
RibaPak, patients in Group A missed a total of 3 pills
(corresponding to 1600 mg), versus 27 pills (5400
mg), over a 12 week treatment period with RBV. In
Group B, patients missed none of their prescribed pills
during the 12 week treatment period with RibaPak,
versus missing 11 pills (2200 mg) during the 12 week
treatment period with RBV. In Groups C and D, only
one pill (600 mg) was missed in the group of patients
taking RibaPak compared to 5 pills (1000 mg) in the
control group of patients taking RBV (Table 2).

Patient Preference for RibaPak vs. RBV
Sixty-eight percent (15/22) of patients in Group A and
81.6% (40/49) of patients in Group B reported a pref-
erence for RibaPak over RBV; 31.8% (7/22) of

Figure 2. Percent of patients with a decrease in adverse
events following treatment with RibaPak® vs. previous treat-
ment with RBV (Group A, Treatment experienced, n = 22).

Figure 3. Percent of patients with a decrease in adverse
events following treatment with RibaPak® vs. previous treat-
ment with RBV (Group B, Treatment naïve switch, n = 49).

(continued from page 34)
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patients in Group A and 18.4% (9/49) of patients in
Group B reported no preference. No patients in Group
A or Group B reported a preference for RBV over 
RibaPak (Figure 5). 

Diminished AEs, improved QOL and/or simplifica-
tion of drug regimen both pill burden and/or blister
pack convenience, were reported as being the reasons
patients preferred RibaPak to RBV.

Figure 4. Percent of RibaPak® and RBV patients experiencing specific adverse events (Group C: Treatment naïve on RibaPak)
and Group D (control group—Treatment naïve on RBV)

Figure 5. Percent of patients in Groups A and B stating a
preference for RibaPak®, RBV, or no preference (Group A:
Treatment experience, n = 22, Group B: Treatment naïve
switch, n = 49)

Table 2
Number of pills missed for patients 
taking RibaPak® vs. ribavirin

Number of pills missed

RBV RibaPak®

Group A (“Treatment 27 3
Experienced,” n = 22) (5,400 mg) (1,600 mg)

Group B (“Treatment 11 0
Naïve Switch,” n = 49) (2,200 mg)

Group C (“Treatment N/A 1 
Naïve RibaPak®,” n = 21) (600 mg)

Group D (“Treatment 5 N/A
Naïve Ribavirin,” n = 21) (1,000 mg)
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Concomitant Medications
Patients in Groups A and B required less concomitant
medication use of metoclopramide, loperamide, proton
pump inhibitors, dronabinol, antacids and H2 blockers
during treatment with RibaPak compared to treatment
with RBV. Similarly, patients treated with RibaPak in
Group C required less of the same concomitant medica-
tions compared to patients on RBV in Group D. No con-

comitant medication was required more frequently in
patients taking RibaPak compared to RBV in any group.

Virological Response
Early virological response was achieved in 73.9%
(68/92) of patients overall. Sustained virological
response was achieved in 64.1% (59/92) of all patients

Table 3
Active ingredients in RibaPak vs. ribavirin

Company Brand Name Inactive Ingredients

Three Rivers Pharmaceuticals Ribasphere® Microcrystalline cellulose, lactose monohydrate, croscarmellose, 
RibaPak® sodium, povidone K29-33, magnesium stearate, and purified

water. The coating of the 400 and 600 mg tablet contains 
partially hydrolyzed polyvinyl alcohol, titanium dioxide, poly-
ethelene glycol 3350, talc, FD&C blue #1 [brilliant blue FCF 
aluminum lake], and carnauba wax. 

Roche Copegus® The core of the tablet contains cornstarch, magnesium stearate,
microcrystalline cellulose, pregelatinized starch, and sodium
starch glycolate. The coating of the tablet contains ethyl cellu-
lose (200 mg tablet only), hydroxypropylmethyl cellulose, red
iron oxide, talc, titanium dioxide, triacetin, and yellow iron oxide. 

Zydus Pharmaceuticals Ribavirin Crospovidone, hypromellose, iron oxide red, iron oxide yellow,
magnesium stearate, microcrystalline cellulose, polyethlene 
glycol, povidone, silicon dioxide, talc and titanium dioxide. 

Schering Rebetol® Microcrystalline cellulose, lactose monohydrate, croscarmellose
sodium, and magnesium stearate. The capsule shell consists of
gelatin, and titanium dioxide. The capsule is printed with edible
blue pharmaceutical ink which is made of shellac, anhydrous
ethyl alcohol, isopropyl alcohol, n-butyl alcohol, propylene gly-
col, ammonium hydroxide, and FD&C Blue #2 aluminum lake.

Teva Pharmaceutical Industries Ltd Ribavirin The core of the tablet contains cornstarch, magnesium stearate,
microcrystalline cellulose, pregelatinized starch, and sodium
starch glycolate. The coating of the tablet contains ethyl cellu-
lose (200 mg tablet only), hydroxypropylmethyl cellulose, red
iron oxide, talc, titanium dioxide, triacetin, and yellow iron oxide. 

Sandoz Ribavirin Croscarmellose sodium, FD&C Blue #2 aluminum lake, gelatin,
hypromellose, magnesium stearate, mannitol, povidone, propy-
lene glycol, shellac, titanium dioxide.

(continued on page 40)
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with a relapse rate of 9.8% (Figure 6). When evaluated
by genotype, SVR was achieved in 61.4% (51/83) of
genotype 1 patients and in 88.9% (8/9) of patients with
genotype 2/3.

Group A (Treatment experienced)
In Group A, SVR was achieved in 27.3% (6/22) of
patients following treatment with RibaPak, and in 23.8%
(5/21) of patients with genotype 1 (Figure 6). The one
patient with genotype 2/3 in Group A achieved SVR.

Group B (Treatment naïve switch)
In Group B, SVR was achieved in 55.1% (27/49) of
patients overall, and in 55.3% (26/47) of patients with
genotype 1 (Figure 6). One of the two patients with
genotype 2/3 in Group B achieved SVR. 

Groups C (Treatment naïve RibaPak) and 
D (Treatment naïve RBV)
Sustained virological response was achieved in 
66.7% (14/21) of patients treated with RibaPak in
Group C compared to 57.1% (12/21) of patients treated
with RBV in Group D. When broken down into geno-
type, SVR was achieved by 61.1% (11/18) of genotype
1 RibaPak-treated patients in Group C and 50.0% (9/18)

of genotype 1 RBV-treated patients in Group D (Figure
6). All three genotype 2/3 patients in both the RibaPak
and RBV groups achieved SVR.

DISCUSSION
This study demonstrates an improvement in adherence
to therapy, a decrease in AEs and concomitant med-
ication use, as well as an improvement in QOL in
patients with chronic hepatitis C treated with PIFN plus
RibaPak compared with PIFN plus RBV. Patients also
reported a preference for RibaPak versus RBV gener-
ally due to diminished AEs primarily gastrointestinal
(GI) in nature, improved QOL, and simplification of
drug regimen. In addition, a trend toward a greater pro-
portion of patients achieving SVR was observed in
patients treated with RibaPak versus RBV. 

RibaPak requires up to 66% fewer tablets than
RBV. Thus, the diminished pill burden associated 
with RibaPak was likely a significant factor in the
improved adherence to therapy observed for RibaPak
versus RBV. Adherence to therapy was measured
using a combination of both pill count and patient self-
report. Both methods of adherence monitoring may
overestimate compliance behavior (19). However, the

Figure 6. Percent of patients achieving SVR, overall and within genotype 1

(continued from page 38)
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results from the present study are consistent with 
data from other patient populations in which decreased
pill burden has been associated with improved compli-
ance (9-13). Some patients in this study felt that the
use of RibaPak blister packs also supported patient
compliance. This is similar to findings of a study 
conducted at the Walter Reed Army Medical Center
which concluded that adherence to medication
improved from 61% in patients using traditional bot-
tled product to 97.6% in patients using blistered card
product (20).

In addition to improved treatment adherence,
patients on RibaPak experienced less AEs than
patients on RBV. The most significant decrease was
observed for GI-related AEs such as nausea, LOA,
dyspepsia, and diarrhea. Drug-associated AEs are an
important cause of dosing decreases and treatment dis-
continuation, and lack of adequate ribavirin dosing is
an important cause of treatment failure. Therefore, the
decrease in AEs observed for RibaPak has implica-
tions to treatment adherence and ultimately, clinical
response. The decrease in AEs associated with 
RibaPak is most likely due to pill burden. Whether the
diminished AEs associated with RibaPak observed in
this study were due to a difference in inactive ingredi-
ents requires further investigation. However, a prelim-
inary comparison of the inactive ingredients as noted
in Table 3 does not support major differences. 

Patients with HCV often have reduced QOL while
on treatment that is typically most pronounced during
the first four-to-12 weeks of therapy (19,21,22). In this
study, patients reported an improved QOL while taking
RibaPak versus RBV. This improvement may be due to
a decrease in side effects experienced while on RibaPak,
and/or the diminished pill burden of RibaPak. In either
case, any variable which impacts positively on QOL
will likely prove to be an important parameter to main-
taining treatment adherence. 

Due to the observational nature of this study, we
are limited in making causal inferences regarding the
effect of RibaPak on SVR. However, there was a trend
toward improved EVR and SVR rates in patients tak-
ing RibaPak compared with those taking RBV. Other
studies have demonstrated that maximizing the rib-
avirin dose and minimizing treatment interruptions is
associated with improved SVR. In a retrospective

analysis of five clinical trials, Rodriguez-Torres and
colleagues (23) found that genotype 1 infected HCV
patients who received >13 mg/kg/day of RBV had a
2.15-times greater chance of achieving an undetectable
HCV RNA by week four (rapid virologic response
[RVR]), compared with patients who received <13
mg/kg/day of ribavirin. Rapid virologic response has
been found to be a key predictor of SVR. It appears
that RVR is strongly predicted by the average daily
dose of ribavirin. Reddy and colleagues (24) found
that in HCV genotype 1 patients who did not achieve
RVR, receiving <60% cumulative ribavirin dose (due
to dose reduction, premature cessation, or skipped
dosages) significantly decreased the likelihood of
achieving SVR. The importance of maintaining ade-
quate doses of ribavirin throughout the entire course of
treatment has been emphasized by Andriulli and col-
leagues who found that patients with HCV genotype 2/3
had a significantly diminished SVR (54% vs. 82%)
when ribavirin was discontinued early by week six,
even when RVR was achieved (25). In a study by
Bronowicki and colleagues, SVR was significantly
diminished—52.8% versus 68.2%—in HCV genotype
1 patients if ribavirin was discontinued after a nonde-
tectable HCV RNA was reached by week 24, due to
increased relapse rate or viral breakthrough. In fact, it
was concluded that either missed doses of RBV or
early cessation of RBV was directly related to the
occurrence of breakthrough (26). 

In conclusion, RibaPak blister packs offer an
attractive alternative to traditional RBV bottled pills.
Patients prefer RibaPak compared to RBV due to
decreased number of pills, convenience of the blister
pack administration, diminished side effects (primarily
GI) and improved QOL. RibaPak is associated with
improved patient compliance compared to RBV. This
has the potential to avoid wasted drug costs and reduce
future comorbidity that is associated with significant
health care expense. As the future of HCV treatment
will likely involve the addition of a third drug (such as
a polymerase or protease inhibitor), simplification of
the treatment regimen by a reduction in the number of
pills may be crucial to treatment success. Based on the
beneficial effects of RibaPak observed in this study, a
multi-center, prospective, observational registry,
known as the ADHERE registry, capturing data on



compliance with RibaPak versus RBV in over 500
patients to date with HCV in the United States, is cur-
rently ongoing. �
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