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BACKGROUND & AIMS: Education of patients with
hronic hepatitis C has been proposed to increase response to
herapy with peginterferon and ribavirin. We performed a pro-
pective study to determine the effects of systematic consulta-
ion by a nurse on patient adherence and the efficacy of therapy.

METHODS: We analyzed data from 244 patients who re-
ceived either systematic consultation after each medical visit
from a nurse who used a standard evaluation grid and provided
information about the disease and treatment (group A [GrA],
n � 123) or the conventional clinical follow-up procedure
(group B [GrB], n � 121). Treatment lasted 24 to 48 weeks.
RESULTS: Characteristics of each group were similar at base-
line, including prior treatment (42.6% in GrA and 36.0% in GrB).
Overall, GrA had significantly better adherence to treatment than
GrB (74.0% vs 62.8%), especially among patients who received 48
weeks of treatment (69.7% vs 53.2%; P � .03). Significantly more
patients in GrA had a sustained virologic response, compared
with GrB overall (38.2% vs 24.8%; P � .02), as well as treatment-
naive patients (47.1% vs 30.3%; P � .05), and those with geno-
types 1, 4, or 5 infections (31.6% vs 13.3%; P � .007). There were
no differences between GrA and GrB in response of patients
with genotypes 2 or 3 infections or advanced fibrosis. Prognos-
tic factors for a sustained virologic response (based on bivariate
and multivariate analyses) were virologic response at week 12
(odds ratio [OR], 1.9; P � .0001), genotypes 2 or 3 (OR, 2.9;
P � .0001), therapeutic education (OR, 2.5; P � .02), and lack
of previous treatment (OR, 2.3; P � .005). CONCLUSIONS:
Therapeutic education by a specialized nurse increases the
response of patients with hepatitis C to therapy, particu-
larly in difficult-to-treat patients.

Keywords: HCV; Prognosis; Virus; Clinical Trial; Liver Disease.

The treatment of chronic hepatitis C (CHC) based on the
combination of peginterferon-2a or -2b and ribavirin is

ssociated with a sustained virologic response (SVR) of slightly
ore than 50% of patients, with variations depending on ge-

otype (genotypes 1– 4).
Poor adherence is one of the major factors of therapeutic
ailure.1–7 This may be owing to unfavorable treatment condi-
ions such as chronic alcoholism, obesity, insulin resistance,
nd poor social conditions, but especially to the reduction of
ptimal doses or duration of treatment.1–7 One of the main

reasons for dose reducing is the side effects of treatment.1–7 The
decrease in adherence is found in most chronic diseases requir-
ing long-term treatment.8 As a result, the notion of therapeutic
education and patient counseling has been developed for nu-
merous chronic diseases, in particular the human immunode-
ficiency virus, diabetes, cardiovascular diseases, and rheumatic
diseases.9 –11 By analogy, this has prompted recommendations
o improve the management of treatment by placing the patient
n the center of an organization that includes social service
rofessionals and medical personnel.5 However, the efficacy of

ideal global patient management has not been proven scientif-
ically. We performed this prospective study to evaluate the
influence of systematic management of the patient and his/her
family by a nurse with combination therapy for CHC (PegIn-
terferon Observance study).

The main aim of this study was to determine the influence of
systematic consultations with a nurse on adherence to treat-
ment associating peginterferon-�2a and ribavirin in CHC and

n the virologic response.
The secondary aims included the following: (1) defining the

easons and behaviors associated with poor adherence; (2) de-
ermining the prognostic factors of achieving an SVR; (3) mea-
uring the impact of these consultations on the patient’s qual-
ty of life; and (4) evaluating the medico-economic impact of
his approach. The results of the 2 latter aims are the object of
separate article and are not included in this article.

Patients and Methods
This was a randomized, comparative, multicentric, pro-

spective clinical study coordinated by the Montpellier School of
Medicine Liver Unit (center 1) with the Hepatitis Network of
Languedoc-Roussillon, France (Supplementary Appendix 1).
This study was approved by the Committee for the Protection
of Individuals of the Montpellier-Nîmes School of Medicine.
Patients were allocated to 2 parallel groups by open-label ran-

Abbreviations used in this paper: CHC, chronic hepatitis C; EVR, early
virologic response; GrA, group A; GrB, group B; OR, odds ratio; SVR,
sustained virologic response.
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domization (1:1): group A (GrA), including systematic stan-
dardized consultation with a nurse; and group B (GrB) includ-
ing conventional clinical follow-up evaluation.

Patients
Adult patients (�18 y) with documented genotype 1

CHC, without human immunodeficiency virus and hepatitis B
virus co-infection, with an indication for peginterferon-�2a–
ribavirin treatment, who provided written consent to partici-
pate in the study were eligible (inclusion and exclusion criteria
are detailed fully in the Supplementary Materials and Methods).
Patients could be treatment-naive or treatment-experienced (vi-
rologic nonresponders or relapser after treatment).

Treatment Regimen
The treatment included peginterferon-�2a, 180 �g/wk,

subcutaneously, independent of body weight, and ribavirin with
oral twice-daily dosing depending on body weight (�75 kg,
1000 mg/d; �75 kg, 1200 mg/d), for 24 or 48 weeks depending
on the genotype, viral load, and possible previous treatment.

Follow-up Protocol
GrA patients were followed up during scheduled visits,

with a medical consultation by the investigating physician
(Supplementary Materials and Methods) followed by a consul-
tation with a nurse for scheduled evaluations. These visits were
systematic at the beginning of treatment day 0, week 4, week 8,
week 12, week 24, and in patients with 48 weeks of treatment at
week 36.

GrB patients were followed up during scheduled visits with
a medical consultation by the investigating physician but with-
out systematic consultation with the nurse, thus they received
conventional clinical follow-up evaluation.

SVR was evaluated at 12 and 24 weeks after the end of
treatment.

Methodologic Protocol for Consultation With
the Nurse
The nurse’s goals were to evaluate the patient’s under-

standing of the disease and side effects of treatment, and to
improve adherence to treatment. The progress of the consulta-
tion with the nurse and the questionnaires (Supplementary
Appendix 2) used as tools to meet the 2 goals are described
extensively in the Supplementary materials.

Statistical Methods
Sample size. When the study was organized, the per-

centage of adherence to treatment at 24 weeks in the standard
follow-up group based on an analysis of the literature was
evaluated at 60%. A 15% increase in adherence with therapeutic
education, or 75% adherence in the group receiving systematic
therapeutic education from a nurse, was hypothesized based on
open-label studies. To illustrate this difference, with a risk of a
type I error of 5% (unilateral test), a power of 90%, and a
potential 10% of patients lost to follow-up evaluation, the
number of patients that was needed was 184 per group, or a
total of 368 patients.

Data were processed with SAS software (SAS Institute, Cary,
NC). Because the analysis was randomized, analysis of variance

or the Wilcoxon test was used to compare quantitative and

C

qualitative variables (at entry), and qualitative variables were
analyzed with the �2 test or the Fisher test. Variables with a P
alue less than .15 were selected for multivariate logistic regres-
ion analysis, which was performed to identify prognostic fac-
ors of SVR.

The analysis was performed on an intention-to-treat basis. A
value of .05 was considered significant.

Results
A total of 250 patients were randomized, including 6

patients who refused treatment in GrB. The analysis therefore
was based on 244 patients, with 123 patients in GrA and 121
patients in GrB. Center 1 recruited 128 patients (Supplemen-
tary Figure 1).

Table 1 shows the main baseline patient characteristics that
were similar in both groups. There were no differences between
the groups for alcohol consumption, delay between infection
and date of diagnosis (14.2 vs 15.2 y), the route of transmission,
and frequency of treatment-naive or re-treatment patients.

Table 2 shows the adherence to treatment according to the
planned duration of treatment. Adherence to treatment for all
patients tended to be better in the therapeutic education group.
This tendency increased along treatment duration and was near
significant (P � .06) at treatment end (GrA 74% vs GrB 62.8%).
There was no difference in adherence between the 2 groups in
patients with 24-week treatment. In patients with 48-week
treatment, adherence was better in GrA than in GrB at week 24,
72.1% versus 57.1%, respectively (P � .04), and week 48, 69.7%
versus 53.2%, respectively (P � .03).

Table 3 shows the reasons for premature discontinuation.
The main causes were side effects, the development of an
associated disorder, the patient’s decision, virologic response
failure, excessive alcohol consumption, lost to follow-up evalu-
ation, and others. Virologic response failure tended to be the
most frequent cause of discontinuation with 8.2% in GrB versus
3.2% in GrA, without being significant (P � .09).

Table 1. Baseline Characteristics of Patients With CHC

GrA (n� 123) GrB (n � 121)
P

value

ean age (�SD), y 47 (11) 47 (12) NS
ale sex, n (%) 79 (64.2) 74 (61.1) NS
ean BMI (�SD), kg/m2 23.9 (3.5) 24.5 (4.4) NS

Mean serum ALT level
(�SD)

2.0 ULN (1.9) 1.9 ULN (1.2) NS

Median serum HCV level
RNA level (�SD)

23106 IU/mL
(6 � 106)

11106 IU/mL
(1� 106)

NS

Genotype 1 (%) 70 (56.9) 64 (52.8) NS
Genotypes 2/3 (%) 44 (35.8) 46 (38) NS
Moderate fibrosis F0–

F2 (%)a
88 (70.6) 86 (77.9) NS

xtensive
fibrosis/cirrhosis F3–
F4 (%)a

35 (29.4) 35 (32.1) NS

reatment naive (%) 70 (57.4) 76 (63.9) NS
revious treatment (%) 53 (42.6) 45 (36.1) NS

LT, alanine aminotransferase; BMI, body mass index; HCV, hepatitis

virus; ULN, number of times the upper limit of normal.

aFibrosis level expressed according to METAVIR scale.12,15,16
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Table 4 and Supplementary Table 1 show virologic response
results. For all patients, serum HCV RNA level was undetectable
(detection threshold, 50 UI/L) in more patients in GrA than in
GrB at week 12 (72.8% vs 57.6%, respectively), at week 24 (75.2%
vs 60.7%), at the end of treatment (70.6% vs 53.4%, respectively),
and 24 weeks after the end of treatment (with an SVR of 38.2%
vs 24.8%, respectively) (Table 4).

The influence of therapeutic education varied according to
the planned duration of treatment. Indeed, for a 24-week treat-
ment there was no difference in virologic response at week 12,
at the end of treatment, or 24 weeks after treatment.

For a 48-week treatment, the virologic response was better in
GrA at weeks 12 and 24, at the end of treatment, and 24 weeks
after treatment.

Supplementary Table 1 shows the SVR according to the 3
main baseline parameters: absence of previous treatment or
previous treatment, genotype, fibrosis extent.

According to Previous Treatment
Treatment-naive patients had a significantly greater

SVR in GrA than in GrB: 47.1% versus 31.0%, respectively (P �
.05).

Table 2. Adherence to Treatment According to Initially
Planned Duration

GrA GrB P

ll treatments (24 and 48 wk) 244 patients
Adherence at 12 wk 100 (81.3%) 92 (74.4%) NS
Adherence at 24 wk 93 (75.6%) 80 (66.1%) .1
Adherence for complete

treatment (24 or 48 wk)
91 (74.0%) 76 (62.8%) .06

reatment planned for 24 wk 80 patients
Adherence at 12 wk 32 (86.5%) 38 (88.3%) NS
Adherence for complete

treatment
31 (83.6%) 35 (76.7%) NS

reatment planned for 48 wk 164 patients
Adherence at 12 wk 68 (79%) 54 (70%) NS
Adherence at 24 wk 62 (72.1%) 44 (57.1%) .04
Adherence for complete

treatment
60 (69.7%) 41 (53.2%) .03

OTE. Adherence has been defined as the continuation of treatment
s normally scheduled. Patients with early discontinuation were clas-
ified as nonadherent.

Table 3. Early Discontinuation of Treatment: Frequency and
Causes

GrA
(n � 123)

GrB
(n � 121) P value

Number and frequency 32 (26.0%) 45 (37.0%) .06
Treatment side effects 9 (7.3%) 13 (10.7%) NS
Associated disease 3 (2.5%) 6 (4.9%) NS
Patient’s decision/poor

adherence
10 (8.9%) 14 (11.5%) NS

No virologic response 4 (3.2%) 10 (8.2%) .09
Alcohol abuse 3 (2.4%) 2 (1.6%) NS
Lost to follow-up evaluation 1 (0.8%) 4 (3.3%) NS
Other causes 4 (3.2%) 2 (1.6%) NS
NOTE. Several causes were associated in the same patient.
In previously treated patients, the overall SVR was 2 times
lower than in treatment-naive patients, in both GrA and GrB.
Nevertheless, in GrA the SVR tended to be higher than in GrB
but without being significant because of the low number of
patients.

According to Genotype
SVR was significantly higher for genotypes 1, 4, 5, and

6 in GrA than in GrB in all patients (treatment naive and
previously treated patients) at 31.7% versus 13.3%, respectively
(P � .007).

For genotypes 2 and 3, whose overall SVR results were higher
in both groups (A or B), there was no significant difference
between groups A and B (50.0% vs 43.5%, respectively).

Impact of Fibrosis
SVR for the entire study group was slightly higher in

patients with moderate fibrosis (F2 or less) in GrA than in GrB
(36.9% vs 28.4%, respectively), but this difference was not sig-
nificant. In patients with advanced fibrosis or cirrhosis (F3, F4),
SVR was higher in GrA than in GrB (42.8% vs 17.0%, respec-
tively) (P � .01).

Analysis of Prognostic Factors of SVR
Supplementary Table 2 shows the results of bivariate

analysis. The following were found to be significant prognostic
factors of SVR: therapeutic education in GrA, initial treatment,
genotype 2 or 3 infection, and an early virologic response (EVR)
with undetectable serum HCV RNA level at week 12 of treat-
ment.

The following parameters were not significant: advanced
fibrosis, male sex, baseline viral load of less than 715,000 UI and
alanine aminotransferase activity, sex, age younger than 45
years, and management in center 1.

Table 5 shows a multivariate analysis of the probability of
achieving an SVR. Genotypes 2/3 were found with an odds ratio
(OR) of 2.9, being treated in GrA with therapeutic education
(OR, 1.5), being a treatment-naive patient (OR, 2.3), a baseline
viral load of less than 715,000 UI (OR, 1.8), or treatment in

Table 4. Virologic Response During Treatment, End of
Treatment (24 or 48 wk), and 24 Weeks After
Treatment (Viral Load �50 IU/L)

GrA GrB P

All treatments (24 and 48 wk) 244 patients
At 12 wk 86 (72.8%) 64 (57.6%) �.01
At 24 wk 91 (75.2%) 71 (60.7%) �.01
End of treatment 84 (70.6%) 63 (53.4%) �.006
Week 24 post-treatment 47 (38.2%) 30 (24.8%) �.02

reatment planned for 24 wk 80 patients
At 12 wk 30 (88.2%) 29 (82.8%) NS
End of treatment 29 (80.5%) 31 (73.8%) NS
Week 24 post-treatment 21 (56.8%) 20 (46.5%) NS

reatment planned for 48 wks 164 patients
At 12 wk 56 (66.7%) 35 (46.7%) �.01
At 24 wk 60 (70.6%) 37 (50.0%) �.008
End of treatment 55 (66.2%) 32 (42.7%) �.003
Week 24 post-treatment 26 (30.2%) 10 (13.0%) �.008
center 1 (OR, 1.8).
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The probability of achieving an SVR also was determined,
taking into account EVR (Table 5). Results show treatment-
naive patients (OR, 2.4) being treated in GrA with therapeutic
education (OR, 2.3) and genotypes 2/3 (OR, 1.9).

Discussion
This was a randomized prospective study to confirm the

positive impact of a standardized predefined method of thera-
peutic education on adherence and an SVR.

Among the 250 randomized patients, the 6 who withdrew
their consent to participate in the study and did not receive
treatment had been randomized into the group without ther-
apeutic education. Withdrawal from the study may have been
related to the expectation of a potential benefit from the nurse
care. Half of the patients were recruited from center 1; there-
fore, a center effect was evaluated.

The number of patients included in this study was lower
than the initially calculated number: 244 instead of 368. Indeed,
after the intermediate-term results of this study, most centers
refused to continue including patients with a 50% probability to
be in the group without systematic therapeutic education. Nev-
ertheless, the results were significant and the power reached
with the existing sample was sufficient.

Patient demographic characteristics were similar between the
groups and comparable with those of other studies.1– 4

The first study aim was to determine adherence to treatment.
Adherence for the entire treatment period was 62.8% in the
standard clinical follow-up group, which is comparable with
that in actual clinical conditions and for other chronic dis-
eases.9 –12 Therapeutic education tended to improve treatment
adherence in the entire group without reaching significance. The
results varied according to the planned treatment duration. It had
no benefit in the shortest 24-week treatment, whereas it was
significantly better in the longest 48-week treatment (Table 2).

The main reasons for treatment discontinuation were undesir-
able side effects, the patient’s decision, and lack of virologic re-
sponse, particularly in treatment-experienced patients (Table 3).

For all treatments, virologic response was better in the ther-

Table 5. SVR: Multivariate Analysis of Prognostic Factors

Results according to the stepwise
procedure OR

Model showing the probability of having
an SVR

Genotypes 2/3 2.9 (1.5–5.4)
Group A 2.5 (1.3–4.6)
Naive patients 2.3 (1.2–0.5)
Serum HCV RNA level, �715,000 IU/L 1.8 (0.99–3.3)
Center 1 1.8 (0.98–3.4)

Model showing the probability of having
an SVR integrating undetectable
serum HCV RNA level at week 12

Serum HCV RNA level undetectable at
week 12

19 (5.7–67)

Naive patients 2.4 (1.1–4.8)
Group A 2.3 (1.1–4.6)
Genotypes 2/3 1.9 (0.96–3.8)

NOTE. This cut-off level has been determined according to the median
of serum HCV viral load in the total number of patients in the study.
apeutic education group compared with the standard clinical p
follow-up group (Table 4). The SVR increased by more than
50%, independent of the treatment duration and genotype (Ta-
ble 4). This difference was found mainly in patients with 48
weeks of treatment, but was not significant in those with 24
weeks of treatment.

The lower SVR rate compared with pivotal trials1– 4 can be
xplained by several factors, as follows: (1) the presence of
onresponder patients; (2) less strict patient selection than in
herapeutic trials in which the goal is to obtain marketing
pproval; and (3) inclusion of patients who are similar to those
ound in actual clinical practice.

Therapeutic education had a significant beneficial effect on
everal factors known to influence SVR rate: treatment-naive
tatus, difficult-to-treat genotypes 1, 4, 5, and 6, and advanced
brosis. There was also a tendency to a better, but not signifi-
ant, response in nonresponder and relapser patients being
e-treated, whatever the genotype. On the other hand, there was
o significant difference in patients with genotypes 2 and 3
hether they were treatment-naive or had been treated previ-
usly, or in patients with moderate fibrosis (Supplementary
able 1).

The bivariate analysis identified the following prognostic
actors for achieving an SVR (Supplementary Table 2): initial
reatment in naive patients, genotypes 2 and 3, or EVR as in
revious pivotal studies.1– 4 Therapeutic education was an addi-
ional significant prognostic factor. By multivariate analysis
Table 5), the following prognostic factor was found to be
ignificant: genotypes 2 and 3 and initial treatment in naive
atients as in pivotal studies.1– 4 Therapeutic education was
nother important prognostic factor with an OR of 2.5 (range,
.3– 4.6). After adjustment for EVR, the factors with positive
rognostic value were initial treatment in treatment-naive pa-
ients (OR, 2.4; range, 1.1– 4.8) and therapeutic education group
OR, 2.3; range, 1.1– 4.6). Genotypes 2 and 3 had no significant
alue. The results of bivariate and multivariate analysis for
rognostic factors suggests the following comments.

Because half the patients were recruited from the organizing
enter (center 1), there was a question of whether there was a
enter effect in the results. Bivariate and multivariate analyses
id not show center 1 to have a prognostic value for achieving
n SVR, showing no significant center effect on overall results.
ivariate and multivariate analyses showed EVR as an SVR
rognostic factor. This suggests that the beneficial effect of
herapeutic education is especially important during the first 3

onths of treatment.
Two other prospective studies focused on therapeutic edu-

ation in patients with CHC treatment have been performed
ecently with different methodologies.13,14 One was a cohort

study without standardization of therapeutic education.13 The
adherence and SVR were found to be specifically better per-
protocol in patients with genotypes 2/3.13 The absence of in-
tent-to-treat analysis may explain the difference with our study.
Results for the other genotypes, in particular genotypes 1 and 4,
have not yet been published.

Another nonrandomized study recently compared the influ-
ence of a nurse associated with a hepatologist with a standard
care.14 There was no methodologic planning for consultations

ith a nurse.14 The results, recently published in abstract form,
howed an overall improvement in adherence and SVR inde-

endent of the genotype as in our study.14
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The limitations of this study were the relatively low number
of participating patients and the choice to centralize therapeu-
tic education only to specialized nurse care. Other methods also
probably would be beneficial. Multidisciplinary protocols prob-
ably would improve results even more. These avenues must be
explored in controlled studies to validate the notion of multi-
disciplinary management.

In conclusion, this study showed the importance of thera-
peutic education in the management of CHC with peginter-
feron-ribavirin by resulting in better adherence to treatment
and more cases of an SVR, particularly in the most difficult to
treat patients.

Supplementary Material
Note: To access the supplementary material accompa-

nying this article, visit the online version of Clinical Gastroenter-
ology and Hepatology at www.cghjournal.org and doi:10.1016/
j.cgh.2011.05.022.
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