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ABSTRACT
Objective: to evaluate the evolution of histological changes observed in patients with chronic hepatitis C (CHC) and sustained response (SR) compared to non-responders (NR) to antiviral treatment.
Methods: a retrospective study was performed in a total of 176
patients with CHC. These were divided into two groups: 132 SR
and 44 NR. All had undergone a basal liver biopsy prior to treatment
onset. A second biopsy was performed in 143 patients, 104 SR and
39 NR. Inflammatory activity and the degree of liver fibrosis was
measured by Metavir units (MU). The progression and regression index of fibrosis was calculated before and after treatment. The time
elapsed between the two biopsies was 5.9 ± 0.3 years for SR and
6.6 ± 0.3 years for NR (NS).
Results: at baseline, 53% of SR patients had mild, chronic
active hepatitis (CAH), while this was moderate in 43% of NR
patients (p < 0.0001). The time elapsed between baseline and
post-treatment liver biopsies was 5.9 ± 0.3 years for SR subjects
and 6.6 ± 0.4 years for NR subjects (NS). After antiviral treatment 47% of SR subjects presented a normal liver or minimal
changes, whilst mild CAH persisted in 34.4% and moderate
CAH in 37.5% of NR subjects. Necro-inflammatory activity decreased by 50% in SR subjects and by 15% in NR subjects
(p < 0.0001), and fibrosis decreased by 82% in SR subjects
(p < 0.0001) and by 66% in NR subjects (p < 0.001). Fibrosis
progression index was 0.14 MU/year in SR subjects and 0.21
MU/year in NR subjects (NS). Fibrosis regression index was 0.11 in SR subjects and -0.14 in NR subjects (NS).
Conclusions: in our series of patients with CHC and SR, we
observed histological normalization in approximately fifty per cent
of cases during long-term follow-up. NR subjects also showed improvement, especially in the fibrosis score. Both groups showed a
marked regression of liver fibrosis after treatment.
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INTRODUCTION
Infection by the hepatitis C virus (HCV) is a worldwide health problem that affects more than 170 million
individuals. HCV is the most prevalent type of hepatitis
in the Western world. This disease presents with a
marked tendency to evolve to chronicity, and this occurs
in more than fifty percent. Progression to cirrhosis is frequent and occurs in 10-40% of patients, depending on the
duration and the form of infection.
The progression of fibrosis in chronic hepatitis C (CHC)
patients determines the need for treatment. A decrease in
histological activity was shown in 50-70% of patients treated with combined treatment using either standard interferon
(IFN) or pegylated interferon (PEG-IFN) combined with
ribavirin. An improvement in fibrosis was observed with a
minor frequency (around 20%) and was related to the type
of virological response, this reaching figures as high as
90% in SR subjects and around 40% in NR subjects (1).
In a recent multicenter study carried out in a total of
153 HCV cirrhotic patients, after antiviral treatment 75
(49%) showed improved fibrosis, and cirrhosis even reverted in some cases. These results suggest that the progression of fibrosis is controlled with treatment, and even
established cirrhosis may be reversible (2-7). Furthermore, the cohort analysis of studies carried out in treated
patients over the long term, indicates a lower incidence of
liver cancer (8-14).
A future objective will be to show whether this decrease in fibrosis may also be achieved in NR patients
who have received IFN at low doses for long periods
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(15). Thus, two international clinical trials are currently
being undertaken (EPIC-3 and HALT-C).
Here we show the results achieved by a retrospective
study carried out in patients with CHC and treated with
antiviral therapy, in order to evaluate histological progression in the long term.
PATIENTS AND METHODS
A total of 176 patients diagnosed with CHC, and treated consecutively with antiviral therapy in the same hospital from January 1989 to December 2003 were included.
Of these, 132 (75%) were SR and 44 (25%) NR subjects.
All patients were treated with either standard IFN-alpha
alone (n = 61) or in combination with ribavirin (n = 76), or
pegylated IFN-alpha plus ribavirin (n = 39), and these same
patients received several cycles of treatment over the study
period, before obtaining a SR or being definitely classified
as NR.
The time elapsed from infection to effective treatment
onset, and the follow-up time from the beginning of effective treatment in SR subjects and the beginning of the
initial treatment (when there was more than one) in NR
subjects were evaluated.
Liver biopsies were compared pre and post-treatment.
These were obtained using a tru-cut needle and abdominal ultrasonography, and all patients signed a previous informed consent. One pathologist (MG) randomly examined all samples.
One hundred and thirty one baseline liver biopsies
(99%) and 107 (81%) post-treatment liver biopsies
were examined in SR subjects, and 44 (100%) baseline
and 39 (91%) post-treatment biopsies were examined
in NR subjects. Post-treatment liver biopsies were carried out in both groups at least one year after therapy
completion.
The Metavir index, which evaluates necro-inflammatory liver activity and fibrosis extent, was employed. This
consists of a code system, composed of two letters and
two numbers. In measuring histological activity, the interpretation is as follows: (A0 = absence; A1 = mild; A2
= moderate; A3 = severe activity), taking into account the
presence of peripheral and lobular necrosis, and evaluating the presence and intensity of fibrosis: (F0 = absence;
F1 = only portal, without septa; F2 = portal fibrosis with
few septa; F3 = several septa, without cirrhosis; F4 =
presence of cirrhosis) (16).
Progression and regression indices of liver fibrosis
were calculated before and after treatment. The progression index was obtained by dividing the degree of
fibrosis observed in the pre-treatment liver biopsy by
the duration of infection in years. The regression index
was calculated by obtaining the difference between the
degree of fibrosis in pre and post-treatment liver biopsies, divided by the number of years elapsed between
both.
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Statistical analysis
A descriptive analysis of baseline and post-treatment
characteristics of patients was made. Statistical significance
2
was determined by means of the χ , with Yates´s continuity
correction if necessary, for qualitative parameters and percentages. We compared arithmetic differences using Student’s “t-test” for non-paired data, with Yates´s correction,
when the differences between the variances observed were
statistically significant. For non-parametric data, MannWhitney, Wilcoxon, and Anova tests were used when necessary. A statistically significant difference between groups
was considered as a p value less than 0.05.
RESULTS
Out of a total of 176 patients, 118 (67%) were males
and 58 (33%) females (male/female ratio 2/1). The distribution regarding gender, age, and other clinical and epidemiological data is shown (Table I).
Table I. Demographic and evolutive characteristics
of patients
SR
(n = 132)

NR
(n = 44)

p

Males, n (%)

85 (64%)

33 (75%)

NS

Females, n (%)

47 (36%)

11 (25%)

NS

Mean age (y ± SD)

37.4 ± 0.7

42.5 ±1.04 < 0.005

Duration of infection (y ± SD)
Range (y)

15.4 ± 1.0
(1-47)

19 ± 2.2 < 0.005
(1-51)

Follow-up after treatment (y ± SD)
Range (y)

4.3 ± 0.04
(1-13)

6.4 ± 0.4
(1-13)

NS

5.9 ± 0.3
(1-14)

6.6 ± 0.4
(1-13)

NS

Time from end of treatment to 2nd biopsy (y ± SD) 3.5 ± 0.2
Range (y)
(1-12)

4.2 ± 0.4
(1-12)

NS

Time between the 2 biopsies (y ± SD)
Range (y)

Genotype 1 was found in 69% of SR and 89% NR (p <
0.01), and genotype 3 in 24% and 5.4% respectively (p <
0.0001). A SR was achieved with PEG-IFN alfa-2b plus
ribavirin in 59%, with IFN plus ribavirina in 35% and
with IFN monotherapy in 6%. Histological diagnoses before and after Tx are shown in figures 1 and 2.
Among post-treatment liver biopsies, almost 50% were
normal (32% with minimal changes and 15% with normal
histology) in SR subjects, while the presence of moderate
CAH was more prevalent in NR subjects (37%). A marked
histological improvement was seen in both groups after antiviral treatment, although this was less prominent in NR
compared to SR subjects (Figs. 1, 2).
Necro-inflammatory activity notably decreased in both
groups after treatment, this being 50% in SR (p < 0.0001)
and 16% in NR subjects (NS) (Fig. 3).
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Fig. 3.- Comparison of global inflammatory activity between pre- and
post-treatment liver biopsies in SR and NR patients. Values are expressed in Metavir Units (MU). ***(p < 0.0001).
Evolución de la actividad inflamatoria en las biopsias pre- y post-tratamiento en RS y NR. Se expresan los valores en unidades METAVIR
(UM).***(p < 0,0001).
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Fig. 1.- Distribution of histological diagnoses, expressed as percentages, based on baseline and post-treatment liver biopsies in SR patients.
*(p < 0.05); **(p < 0.005); ***(p < 0.0001).
Distribución de los valores expresados en porcentajes de los diagnósticos histológicos en RS comparando los resultados de la biopsia previa y
posterior al tratamiento. ***(p < 0,0001) para los diagnósticos: normal, cambios mínimos, HCA moderada y HCA leve; **(p < 0,005) para
HCA severa; *(p < 0,05) para cirrosis.
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Fig. 2.- Distribution of histological diagnoses, expressed as percentages, based on baseline and post-treatment liver biopsies in NR patients.
*(p< 0.05); **(p < 0.005); ***(p < 0.0001).
Distribución de los valores expresados en porcentaje de los diagnósticos histológicos en NR comparando los resultados de la biopsia previa y
posterior al tratamiento. *(p < 0,05); **(p < 0,005); ***(p < 0,0001).
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Fig. 4.- Comparison of fibrosis degree between pre- and post-treatment liver biopsies in both groups of patients. Values are expressed in
Metavir Units (MU). *** (p < 0,0001).
Evolución de la fibrosis en biopsias pre- y post-tratamiento en ambos
grupos de pacientes. Se expresan los valores en unidades METAVIR
(UM).***(p < 0,0001).
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Fig. 5.- Progression indexes of fibrosis in SR and NR subjects. Values are
expressed in Metavir units/year (MU/ y). (NS).
Índices de progresión de la fibrosis en el grupo de RS y NR expresados
en unidades METAVIR /año (UM/año). NS.
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Fig. 6.- Regression indexes of fibrosis in SR and NR subjects. Values are
expressed in Metavir units/year (MU/y). (NS).
Índices de regresión de la fibrosis en el grupo de RS y NR expresados en
unidades METAVIR/año (UM/año). NS.

A global histological improvement was seen in 56% of
SR and 50% of NR subjects (NS). No significant liver
changes were found after treatment in 38% of SR and
22% of NR subjects (p < 0.0001). A histological progression was seen in 6% of SR and 28% of NR subjects (p <
0.0001).
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Liver fibrosis decreased after therapy, this being more
marked in SR (50%) versus NR subjects (19%) (p <
0.0001) (Fig. 4).
The fibrosis progression index was 0.14 ± 0.02 MU/y
in SR and greater in NR subjects 0.21 ± 0.05 MU/y (NS)
(Fig. 5).
The fibrosis regression index was -0.11 ± 0.03 MU/y
in SR and -0.14 ± 0.05 MU/year in NR subjects (NS)
(Fig. 6).
Negative values of fibrosis were obtained in both
groups, this reflecting a decrease after treatment, which
was more marked for NR subjects (NS). Nevertheless,
when we compared regression versus progression indices, considering the latter as 100%, we observed that
global fibrosis had decreased by 83% in SR (p < 0.0001)
compared to 66% in NR subjects (p < 0.001) (NS between groups).
After treatment, an improvement in fibrosis was
achieved in 56% of SR vs. 57% of NR subjects (NS). It
remained unchanged in 29% of SR vs. 21% of NR subjects (p < 0.0005), and was worse in 15% of SR compared to 21% of NR subjects (p < 0.0005).
In the multivariate analysis performed in SR subjects,
the following variables were associated with the finding
of improved fibrosis in the post-treatment liver biopsy:
1. Use of combined treatment of PEG-INF plus ribavirin (p < 0.03).
2. More cycles of combined treatment (INF or PEG) (p
< 0.02).
3. Higher total dose of ribavirin used (adjusted by
body weight) (p < 0.05).
4. Minor degree of basal liver fibrosis (p < 0.0001).
5. Greater interval of time between both biopsies (p <
0.05).
In NR subjects improved liver fibrosis as found posttherapy was related to the following variables:
1. Lesser degree of fibrosis in the baseline biopsy (p <
0.0001).
2. Minor interval of time elapsed between biopsies (p
< 0.05).
Improvement in necro-inflamatory activity was related
in the SR group to:
1. Use of any combined treatment (p < 0.05).
2. Younger age at the time of treatment (p < 0.05).
3. Shorter time elapsed from the onset of infection to
the beginning of effective treatment (p = 0.06).
4. Higher total dose of ribavirin (p < 0.005).
5. Minor degree of basal histological findings (p <
0.0001).
In the NR group, this was related only to the finding of
a minor degree of necro-inflammatory activity before
treatment (p < 0.0001).
No relationship was found for both groups between
histological improvement (activity and fibrosis) and the
other variables analyzed –length of infection, duration of
illness, gender, viral load or genotype, duration of treatment, and total cumulative dose of INF.
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DISCUSSION
Few studies exist concerning the long-term histological evolution of CHC patients who respond to antiviral
treatment. Moreover, in the majority of these cases the
time elapsed between both liver biopsies is relatively
short (3-8 years on average), in connection with the natural duration of the illness (20 to 50 years).
For this reason, we carried out the present study in
treated CHC patients, and compared the results observed
in SR versus NR subjects.
Multiple studies support the predictive value of lowgrade baseline fibrosis in relation to achieving a SR. The
inclusion of the evaluation of four degrees of fibrosis improves the Metavir index compared to the histological activity index (HAI) proposed by Knodell (17) because of
the presence of grade-2 fibrosis, and shows minor interand intra-observer variability (18-20).
The time elapsed from HCV infection to the beginning
of treatment was similar in both groups (15 vs. 19 years).
The patients received different regimens of treatment: IFNalpha alone at the beginning, combined with ribavirin in the
intermediate period, and PEG-IFN plus ribavirin in latter
years. The total cumulative dose of the different drugs was
greater in NR compared to SR subjects (especially for
PEG-IFN alpha) (NS). The total duration of the treatment
period was similar in SR and NR subjects (15 vs. 14
months). As in other studies, the best results were obtained
with the combined treatment of PEG-IFN plus ribavirin,
followed by the combination of standard IFN plus ribavirin,
and the worst with IFN alone (21-24).
From baseline liver biopsies the most prevalent diagnosis in SR subjects was mild CAH; on the contrary, it
was predominantly moderate in NR subjects. After treatment almost half of our SR patients presented with a normal liver biopsy or minimal changes. NR subjects also
had histological improvement, although less markedly
than SR subjects, with the number of patients with mild
hepatitis increasing and the percentage of moderate and
severe CAH cases decreasing. For the other diagnoses,
significant differences between both groups existed except for cirrhosis, this being due to the small number of
such patients included in the study.
The necro-inflammatory activity decreased in both
groups with antiviral treatment, achieving a greater reduction of 50% in SR compared to only 15% in NR patients. Similarly, the degree of fibrosis decreased by 50%
in SR and by 19% in NR subjects (p < 0.0001).
Although the main objective of antiviral therapy in
CHC is the eradication of HCV, it is possible that treatment could improve the natural history of disease in NR
patients, without achieving viral eradication.
Numerous studies have shown that interferon therapy
decreases the severity of lobular and portal inflammation
in NR patients (3,25,26), and also a 50% reduction in the
inflammatory component of the Knodell index has been
observed at end of treatment (EOT) in around 75% of pa-

REV ESP ENFERM DIG (Madrid)

tients who had a biochemical response, and in 38% of NR
subjects (27). This has been confirmed in a recent metaanalysis that clearly demonstrates a histological improvement in 51% of treated patients, in spite of not achieving
a normalization of liver function tests (28).
Because fibrosis progression is mediated by inflammation, its improvement or disappearance may achieve a reduction of long-term fibrosis. This effect is more obvious
in patients who have a sustained biochemical and virological response (29-31), but may also occur in NR patients (32) as has been observed in our study.
For this reason, and in accordance with our results and
the findings reported by other authors, we may conclude
that the anti-fibrotic effect of interferon is not only limited to SR subjects, but occurs in the majority of treated
patients, including those who are NR (33,34).
These findings lead us to suggest that repeated cycles of
treatment may slow the spontaneous progression of liver fibrosis or even allow its regression even in the presence of
cirrhosis. This antifibrogenic effect should be always considered in the strategies of treatment for new and older
CHC patients, and in the analysis of combined therapy using pegylated interferon with other antiviral drugs (35).
We found that the fibrosis progression index was (0.14
MU/y) in SR subjects, this being similar to values found
by several authors (36-40), and slightly higher in NR subjects (0.21 MU/y), but without statistical differences between both groups (NS).
After treatment, the fibrosis regression index decreased to -0.11 MU/y in SR and to -0.14 MU/y in NR
subjects (NS). Expressed in another terms, the percentage
decrease was 82% in SR and 66% in NR subjects.
In other previous studies fibrosis decreased after treatment by 55% both in SR and NR subjects. It worsened in
13% of SR compared to 22% of NR individuals, and remained without change in 31% of SR and in 22% of NR
individuals (2,3).
We can conclude that NR patients develop fibrosis
quicker than SR patients, and it can return and even disappear after antiviral treatment. Our results confirm that
NR can also improve fibrosis, and this implies important
clinical and therapeutic consequences.
Factors related with the improvement of fibrosis after
treatment in SR subjects were the use of combined treatment with PEG-IFN and ribavirin, a greater number of
cycles of combined treatment, a higher total dose of ribavirin, a lower baseline degree of fibrosis, and a longer
time interval between both biopsies as being important.
In NR subjects we only found a relationship with a lower
degree of baseline fibrosis and a shorter interval between
biopsies, but it must be born in mind that the sample was
not large enough.
Regarding factors implicated in the improvement of activity in SR subjects, we found that the use of combined
treatment, a younger age at the beginning of treatment, a
shorter evolution of infection, a greater total dose of ribavirin, and a minor degree of baseline liver damage are of
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prognostic significance. However, in NR patients this improvement was only found in patients who presented with
a minor necro-inflammatory baseline activity.
The finding of a relationship with higher doses of ribavirin strongly supports the theory of dose-dependent antiinflammatory activity that synergistically influences the
anti-fibrogenic and anti-viral effect of IFN in SR subjects.
In a previous study, all types of treatment used improved the fibrosis regression index after treatment. The
following six factors were found to be related with better
response: lower degree of basal fibrosis, presence of SR,
younger age (less than 40), BMI < 27 kg/m2, minimal inflammatory activity, and viral load lower than 3.5 million
copies/ml (2).
Given the slow recovery of the fibrotic process in NR
CHC patients, long-term treatment with PEG-IFNa alone
or combined with ribavirin in low doses may be a therapeutic option to slow down liver fibrosis. However, before making this recommendation, we must wait for the
results of ongoing clinical trials.
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