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ABSTRACT

Background. The most important factors to predict the sustained virological response (SVR) are the geno-
type and the fibrosis grade, although there are other predictive factors to be considered, mainly in HCV/
HIV coinfected patients. Aim. To evaluate different prognostic factors to obtain the SVR in HCV monoin-
fected and HCV/HIV coinfected genotype 1 patients emphasizing the type of early virological response
(EVR)-complete or partial. Methods. This is a cohort study, retrospective, where the registers of HCV mo-
noinfected or HCV/HIV coinfected patients, genotype 1, treated with pegylated interferon + ribavirin were
reviewed. The prognostic factors: age greater than 40 years, viral load higher than 600,000Ul/mL, and fi-
brosis grade (score METAVIR) were evaluated pre-treatment, and also the EVR considering the reduction
of 100 times of the basal viral load (partial EVR) or negative PCR (complete EVR) in the week 12. In the sta-
tistical analysis, multivariate analysis was used. The significance level adopted was 5%. Results. There were
323 HCV monoinfected and 59 HCV/HIV coinfected. The SVR was 35.3% in monoinfected and 23% in coinfec-
ted patients. The worst results was observed in those with age greater than 40 years, high viral load, pro-
nounced fibrosis (F4) and partial EVR, with an expected probability of 1.9% for SVR in those coinfected and
3.8% in monoinfected. In conclusion, patients with cirrhosis HCV genotype 1, age greater than 40 years,
high viral load, coinfected with HIV or not, will present a low SVR if did not obtain negative PCR in week
12, and should be evaluated for discontinuation.
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INTRODUCTION

At present, therapy with pegylated interferon as-
sociated to ribavirin (PEG+RBV) has created a new
perspective for patients with hepatitis C virus
(HCV) because of the rate of sustained virological
response (SVR) reported.

However, few studies have assessed all the nega-
tive predictors of SVR,!® mainly related to the type
of early virological response (EVR), i.e. the impact of
partial EVR (drop of 2 logs in viral load from baseli-
ne) compared to complete EVR (when there is nega-
tive PCR-HCV) in week 12 of treatment.5® In this
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respect, the data reported in the literature are scar-
ce when evaluating HCV/HIV coinfected patients.

As HCV genotype 1 appears to be the main predic-
tor of failure to achieve SVR, the objective of this
study is to evaluate different prognostic factors in
the SVR in monoinfected by HCV and also in coin-
fected by HCV/HIV patients infected by genotype 1.

METHODS

This is a cohort study, retrospective, where the
registers of patients monoinfected by HCV or coin-
fected by HCV/HIV, genotype 1 treated with PEG
and RBV during 48 weeks were reviewed.

The criteria for inclusion, according to the Brazilian
Public Health Program protocol,’ included: positive
PCR-HCYV; genotype 1; elevated aminotransferases; li-
ver biopsy with septal fibrosis (greater than or equal to
F2, according to the METAVIR score);'? age between 18
and 70 years; platelets count greater than 75,000/mm3
for cirrhotics and 90,000/mm? for non-cirrhotics and a
neutrofile count higher than 1,500/mm?.
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The exclusion criteria were: previous treatment
with interferon associated or not with ribavirin;
abusive consumption of alcohol and regular
consumption of illicit drugs; transplanted pa-
tients; decompensated chronic liver disease, cardio-
pathy, thyroid disease, and diabetes mellitus type I;
presence of neoplasia; uncontrolled convulsions; men
and women without adequate contraceptive control;
pregnancy and non-agreement with the terms of in-
formed consent. Coinfection with hepatitis B virus
was also excluded.

By this protocol, patients with fibrosis stage 0 or
1 are not treated.

The available treatment was PEG alpha-2a 180
mcg or alpha-2b at a dose of 1.5 ug/kg, administered
subcutaneously once a week associated with RBV
1,000 mg/day for patients with less than 75 Kg or
1,250 mg/day for patients with 75 Kg or more, for a
period of 48 weeks.

The main prognostic factors were evaluated pre-
treatment (age greater than 40 years, viral load hig-
her than 600,000UI/mL and fibrosis stage-score
METAVIR), and also the EVR partial or complete.

The HCV-RNA was detected through the PCR te-
chnique using the AMPLICOR HCV Test, version
2.0 (Roche Diagnostics; Nutley, NJ; detection limit:
50 IU/mL).

The quantification of HCV-RNA was done using
AMPLICOR HCV MONITOR ™ Test, version 2.0
(Roche Diagnostics; Nutley, NdJ; detection limit: 600
IU/mL).

The genotype was tested using the technique of
restriction fragment link polymorphism (RFLP-
PCR).

Antibodies for HIV-1/HIV-2 were detected by the
ELISA II and Immune Chromatographic Assay De-
termine (Abbott Axsym System, N.Chicago/IL, USA).
Positive samples were submitted to confirmation
through the immunofluorescence test (Fundacao

Oswaldo Cruz, Rio de Janeiro/RdJ). Indeterminate re-
sults were confirmed by the western-blot test.1!

Assessment of liver fibrosis was made using the
METAVIR score.!®

Those with clinical/laboratory and ultrasonogra-
phic diagnosis of cirrhosis could undergo treatment
without the need of a liver biopsy, and patients with
extrahepatic manifestations of HCV were treated re-
gardless of the stage observed after the classification
by METAVIR.

The study was submitted to and approved by the
Research Ethics Committee of Hospital Nossa Sen-
hora da Conceicgao.

In order to evaluate the strength of the association
between the factors in the study and the SVR, the
odds ratio (OR) was used with its respective confiden-
ce interval. Chi-squared was used for significance
among categorical variable and Mann-Whitney test
for significance among continuous variables. To esti-
mate probabilities of SVR considering simultaneously
the effects of several factors we used a logistic regres-
sion model. The significance level used was p = 0.05.
The data were processed and analyzed with the help
of the SPSS version 13.0 software.

RESULTS

There were 323 HCV monoinfected and 59 HCV/
HIV coinfected.

The baseline characteristics of both groups can
be observed in table 1.

In this study, the HCV viral load was defined as
high when greater than 600,000 Ul/mL. It was not
possible to evaluate the fibrosis stage in 09 patients
of the HCV group and in 04 from the HCV/HIV
group because of coagulability impediments. It is
possible to observe that there was a high percentage
of patients with advanced fibrosis (F3 and F4) in
both groups.

Table 1. Characteristics of patients included in the study: demographic data, count of CD4 cells and histopathology.

HCV HCV/HIV P
n =323 n=>59

Male - n (%) 180 (55.7) 45 (76.3) 0.004
Age, years (average + DP) 51 +10 42 +9 0.29
BMI* (average + DP) 27 + 04 24 + 03 0.16
CD4, cells/mm?3 (average) - 432 -
Viral load (IU/mL) - average 645,000 1,178,786 0.003
Viral load > 600,000 (IU/mL) - n (%) 184 (57) 39 (66) 0.24
F3 +F4-n (%) 232/314 (74) 37/55 (67) 0.25

* BMI: body mass index.
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In the HCV group, 323 patients began treatment.
In 33 (10.2%) treatment was suspended due to ad-
verse events. Another 75 (23.2%) patients did not
obtain EVR at week 12, and treatment was interrup-
ted. Thus, 236 (73.1%) patients proceeded beyond
week 12. Two-thirds of the patients (215; 66.6%)
completed the 48 weeks of treatment, most with end
of treatment response (ETR) (169; 52.3%). In the
24 week of follow up, it was not possible to contact
03/169 patients who had obtained ETR, thus losing
the SVR information for 0.9% of the cohort. Among
the others 166 patients, 52 presented a relapse and
114 presented negative PCR. Thus, in the analysis
by intention to treat, SVR was obtained in 114
(IC95% 30.1 - 40.8) patients.

Among the 236 patients proceeding beyond week
12, 215 presented EVR (in 21 the virological respon-
se at week 12 was not assessed). Of them, 105
(48.8%) reached SVR. In relation to the type of EVR
obtained, 180 (83.7%) presented complete EVR and
35 (16.3%) a partial EVR. Among those with unde-
tectable viremia, 99/180 reached SVR in comparison
to only 6/35 of those who presented a 2 log reduc-

tion (p < 0.01). Thus, the subtype of the EVR pre-
sented by patients in week 12 proved to be strongly
predictive of SVR (OR 6.05).

Among the coinfected group, 7/59 (12%) had treat-
ment discontinued due to adverse reactions, and
other 27/59 (46%) patients interrupted the treatment
since did not present EVR at week 12. Thus, 25
(42%) patients completed treatment and had the ETR
evaluated: 04 with HCV-RNA positive and 21 with
HCV-RNA negative. Among these, there was loss of
contact with one patient, and other 20 patients had
their SVR measured, 14 patients had HCV-RNA nega-
tive and 06 positive HCV-RNA at week 24 of the fo-
llow-up. Thus, by intention to treat, the SVR was
achieved in 14/59 of those HCV/HIV coinfected.

The EVR was evaluated in 51 patients, and was
obtained in 27/51 (53%) patients: 21 with complete
EVR and 06 with partial EVR. The SVR was obtai-
ned in 12 (57%) patients from those with complete
EVR, and in no patients from those with partial EVR
(p < 0.05).

Combining the effects of several factors (mono/co-
infection, age, viral load of HCV, fibrosis stage, type

Table 2. Logistic regression model for sustained viral response (SVR).

Coefficient OR for SVR 95% Cl P

Age < 40 yrs 0.515 1.67 0.85t0 3.30 0.137
HIV coinfection -0.737 0.48 0.20to 1.14 0.095
Viral load < 600,000U1/mL) 0.352 1.42 0.84 t0 2.42 0.193
Fibrosis level:

F1+F2 1.00 - 0.003

F3 -0.495 0.61 0.34to 1.11 0.104

F4 -1.288 0.28 0.13t00.58 0.001
Negative PCR 12th week 2.439 11.46 6.12 to 21.45 < 0.001

HIV: Human immunodeficiency virus. PCR: polymerase chain reaction. OR: odds ratio. P: statistical significance.

Table 3. HCV monoinfected.

Viral load *Fibrosis stage Age (yr) Partial EVR Complete EVR
RVS (%) RVS (%)
F1+F2 <40 25.5 79.7
> 40 17.0 70.0
< 600 F3 <40 17.3 70.5
> 40 11.1 58.8
F4 <40 8.6 52.0
> 40 5.3 39.3
F1+F2 <40 19.4 73.4
> 40 12.6 62.2
> 600 F3 <40 12.8 62.7
> 40 8.1 50.1
F4 <40 6.2 43.2
> 40 3.8 31.3

600 = viral load 600,000 Ul/mL. *: fibrosis stage (score METAVIR).
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Table 4. HCV/HIV coinfected.

Viral load * Fibrosis stage Age 1 2 log RVS (%) PCR (-) RVS (%)
F1+F2 <40 14.1 65.3
> 40 8.9 52.9
<600 F3 <40 9.1 53.4
> 40 5.6 40.6
F4 <40 4.3 34.1
> 40 2.6 23.6
F1+F2 <40 10.3 56.0
> 40 6.4 441
>600 F3 <40 6.6 44.6
> 40 4.0 32.5
F4 <40 3.1 26.7
> 40 1.9 17.9

600 = viral load 600,000 UI/mL. *: fibrosis stage (score METAVIR).

of EVR) in a logistic regression model, we were able
to predict the SVR in different clinical situations
(Table 2). When the EVR was complete, the OR for
SVR was 11.46.

The expected probabilities of SVR among monoin-
fected and coinfected patients can be found in tables
3 and 4 respectively. It is possible to notice that the
worst results expected are for those patients presen-
ting the following clinical characteristics: coinfec-
tion with HIV, age greater than 40 years, high viral
load, pronounced fibrosis (F4) and partial EVR.

DISCUSSION

It has been pointed in the literature that the SVR
to anti-HCV treatment is lower depending on factors
such as male gender, older age, genotype 1, high vi-
ral load and coinfection with HIV.26 However, when
there is just partial EVR, the treatment appears to
be very inefficient. A recent study by Poynard et al®
showed SVR of 56% and 12% with complete or par-
tial EVR respectively.

HCV/HIV coinfection is known to decrease the
SVR. Several studies have reported these results,
such as studies APRICOT,!2 RIBAVIC,!3 NIH,* La-
guno et al,’® Crespo et al'® and PRESCO.17 On re-
viewing the literature, we found no study that
evaluated the SVR in coinfected patients depending
on the type of EVR (whether partial or complete).

In this study, when there was partial EVR the
SVR was low, ranging from 1.9 to 14.1% in the po-
pulation of coinfected patients and 3.8 to 25.5% in
those HCV monoinfected. It should be noted that
worse outcomes were observed in patients above 40
years of age, high viral load and with cirrhosis
(1.9% in coinfected and 3.8% in monoinfected). In
contrast, when the EVR was complete, the chance of

SVR was more than 10 times higher when compared
to those with partial EVR (OR 11.46).

Why the importance of SVR? No conclusive evi-
dence for randomized controlled trials of anti-HCV
therapy has demonstrated a beneficial impact on the
main clinical outcomes because cirrhosis, hepatoce-
llular carcinoma (HCC) and death often do not oc-
cur for many years after infection with HCV and
would therefore require long-term evaluation of the-
rapy to demonstrate benefit. As a consequence, most
published reports of anti-HCV therapy use SVR to
infer the likelihood of long-term benefit.

The Di Marco group'® studied 102 patients with
advanced liver disease related to HCV treated
with PEG and RBV and reported a 32% risk reduc-
tion in the incidence of liver-related complications,
HCC and death in those achieving viral clearance.

El Braks et al! evaluated a cohort of 113 French
patients with HCV compensated cirrhosis between
1989 and 2006. They also suggested that virological
cure seems to be associated with a strong decrease
in the incidence of complications, particularly
HCC.

Thus, it has been standard practice to treat pa-
tients with compensated cirrhosis. It is important to
understand the limitations of this practice when as-
sessing potential benefit. Anyway, when we evaluate
the trials treating patients with compensated cirrho-
sis, the SVR ranges from 9% to 52%,'°?! generally
lower than that of patients with lesser stages of fi-
brosis. Otherwise, some authors?? suggests that be-
sides the SVR the tolerability to treatment is
consistently lower in cirrhotic patients than in tho-
se with earlier stage of fibrotic liver disease.

The HALT-C trial?! evaluated the impact or seve-
rity of disease in the SVR in 1,046 patients, and de-
monstrated that SVR rates ranged from 23% in
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patients with the mildest disease to only 9% in those
with more advanced features-cirrhosis with low pla-
telets. They conclude that cirrhosis is the major in-
dependent determinant factor for non-responding.
These results emphasize the urgent need for new
and better drugs to eradicate HCV in those with ad-
vanced liver disease. Logistic regression analysis
showed that the trendlines for diminished virologic
responses with increasing disease severity were hig-
hly significant for both virological response in week
20 and SVR.

It is noteworthy that the treatment results obtai-
ned in real life are lower than those obtained when
patients are enrolled in clinical trials.23-25

Thus, when evaluating a population of patients
with negative predictors of SVR, it must be taken
into account the value of treatment maintenance in
those where the chance of the virus turning to ne-
gative is low. This fact becomes more relevant
when evaluating the adverse effects inherent to the
therapy in question and the economic impact that
it reflects, when the prospects of therapeutic succe-
ss are low.

The present study demonstrates that the SVR can
vary from 3.8 to 52.0% in cirrhotic monoinfected
and from 1.9 to 34.1% in cirrhotic HCV/HIV coin-
fected, depending of the factors involved (age, viral
load, and type of EVR).

We conclude that patients with cirrhosis HCV ge-
notype 1, age greater than 40 years and high viral
load will present a very low SVR if did not obtain
negative PCR in week 12 of treatment. Thus, treat-
ment maintenance must be questioned specially in
those coinfected patients, since treatment is less to-
lerated in this population as a result of adverse
events, including those resulting from existing drug
interactions.

ABBREVIATIONS

¢ PEG: Pegylated interferon.

e RBYV: Ribavirin.

e HCYV: Hepatitis C virus.

* HIV: Human immunodeficiency virus.

* SVR: Sustained virological response.

* EVR: Early virological response.

* RFLP-PCR: Restriction fragment link polymor-
phism.

* OR: Odds ratio.

* BMI. Body mass index.

e ETR. End treatment response.

e HCC. Hepatocelular carcinoma.

* PCR. Polymerase chain reaction.

GRANTS AND FINANCIAL SUPPORT

This article does not have any grants of financial
support.
Also, there is no conflict of interest.

REFERENCES

1. El Braks R, Ganne-Carrié N, Fontaine H, et al. Effect of
sustained virological response on long-term clinical outco-
me in 113 patients with compensated hepatitis C-related
cirrhosis treated by interferon alpha and ribavirin. World
J Gastroenterol 2007; 13: 5648-53.

2. Zeuzem S, Feinman V, Rasenack J, et al. Peginterferon
alfa-2a in patients with chronic hepatitis C. NEJM 2000;
343: 1666-72.

3. Fried M, Shiffman ML, Reddy R, et al. Peginterferon alfa 22
plus ribavirin for chronic hepatitis C virus infection. NEJM
2002; 347: 975-82.

4. Manns MP, McHutchison JG, Gordon SC, et al. Peginterfe-
ron alfa 2b plus ribavirin compared with interferon alfa 2b
plus ribavirin form initial treatment of chronic hepatitis C:
a randomised trial. Lancet 2001; 358: 958-65.

5. Yu JW, Wang GO, Sun LJ, Li XG, Li SC. Predictive value of
rapid virological response ane early virological response on
sustained virological response in HCV patients treated
with pegylated interferon alpha-2a and ribavirin. J Gas-
troenterol Hepatol 2007; 22: 832-6.

6. Poynard T, Colombo M, Bruix J, et al. Peginterferon alfa-2b
and ribavirin: effective in patients with hepatitis C who
failed interferon alfa/ribavirin therapy. Gastroenterology
2009; 136: 1618-28.

7. Msu CS, Liu CH, Chen CL, Lai MY, Chen DS, Kao JH. Fac-
tors affecting early viral load decline of Asian chronic he-
patitis C patients receiving pegylated interferon plus
rivabirin therapy. Antivir Ther 2009; 14: 45-54.

8. Ladero JM, Lopez-Alonso G, Devesa MJ, et al. “12 weeks
stopping rule” in the treatment of genotype 1 chronic he-
patitis C: two prognostic categories under the same label?
Scand J Gastroenterol 2008; 43: 979-83.

9. Brasil. Ministério da Saude. Portaria 34 de 28/09/2007.
Protocolo Clinico e Diretrizes Terapéuticas para Hepatite
Viral C. Brasilia: Ministério da Saude; 2007.

10. Bedossa P, Poynard T. An algorithm for the grading of ac-
tivity in chronic hepatitis C. The METAVIR Cooperative
Study Group. Hepatology 1996; 24: 289-93.

11. Jackson JB, Parsons JS, Nichols LS, Knoble N, Kennedy S,
Piwowar EM. Detection of human immunodeficiency virus
type 1 (HIV-1) antibody by western blotting and HIV-1
DNA by PCR in patients with AIDS. J Clin Microbiol 1997;
35: 1118-21.

12. Torriani FJ, Rodriguez-Torres M, Rockstroh JK, et al.
APRICOT Study Group. Peginterferon alfa-2a plus ribavirin
for chronic hepatitis C virus infection in HIV-infected pa-
tients. NEJM 2004; 351: 438-50.

13. Carrat F, Bani-Sadr F, Pol S, et al. ANRS HCO2 RIBAVIC Stu-
dy Team. Pegylated interferon alfa-2b vs standard inter-
feron alfa-2b, plus ribavirin, for chronic hepatitis C in
HIV-infected patients: a randomized controlled trial.
JAMA 2004; 292: 2839-48.

14. Chung RT, Andersen J, Volberding P, et al. AIDS Clinical
Trials Group A5071 Study Team. Peginterferon alfa-2a plus
ribavirin versus interferon alfa-2a plus ribavirin for chro-
nic hepatitis C in HIV coinfected persons. NEJM 2004;
351: 451-9.



Sustained virological response according to the type of early virological response in HCV and HCV/HIV. Annals of [lepatology, 2010; 9 (2): 150-155

155

15.

20.

Laguno M, Murillas J, Blanco JL, et al. Peginterferon alfa-
2b plus ribavirin compared with interferon alfa-2b plus ri-
bavirin for treatment of HIV/HCV coinfected patients.
AIDS 2004; 18(13): f27-f36.

. Crespo M, Sauleda S, Esteban JI, et al. Peginterferon al-

pha-2b plus ribavirin vs interferon alpha-2b plus ribavirin
for chronic hepatitis C in HIV-coinfected patients. J Viral
Hepat 2007; 14: 228-38.

. Nunez M, Miralles C, Berdin MA, et al. PRESCO Study

Group. Role of weight-based ribavirin dosing and extended
duration of therapy in chronic hepatitis C in HIV-infected
patients: the PRESCO trial. AIDS Res Hum Retroviruses
2007; 23: 972-82.

. Di Marco V, Almasio PL, Ferraro D, et al. Peg-interferon

alone or combined with ribavirin in HCV cirrhosis with por-
tal hypertension: A randomized controlled trial. J Hepatol
2007; 47: 484-91.

. Floreani A, Baldo V, Rizzotto ER, Carderi I, Baldovin T, Mi-

nola E. Pegylated interferon alpha-2b plus ribavirin for
naive patients with HCV-related cirrhosis. J Clin Gas-
troenterol 2008; 42: 734-7.

Helbling B, Jochum W, Stamenic I, et al. HCV-related ad-
vanced fibrosis/cirrhosis: randomized controlled trial of

21.

22.

23.

24.

25.

peqgylated interferon a-2a and ribavirin. J Viral Hepatitis
2006; 13: 762-9.

Everson G, Hoefs JC, Seeff LB, et al. Impact of disease se-
verity on outcome of antiviral therapy for crhonic hepati-
tis C: Lessons from the HALT-C trial. Hepatology 2006; 44:
1675-84.

Jensen GS, Trotter FJ. Treatment of chronic HCV in ad-
vanced liver disease: Unmet challenges, reason for opti-
mism. J Hepatology 2007; 47: 441-3.

Pariente A, Djilloul A, Cadranel JF. Treatment of chronic
hepatitis C with interferon alpha and ribavirin: results in
“real life”. Gastroenterologie Clinique et Biologique
2003; 27: 590-5.

Almeida PRL, Tovo CV, Rigo JO, Zanin P, Alves AV, Ma-
ttos AA. Interferon convencional versus interferon-pe-
guilado associados a ribavirina no tratamento de
pacientes coinfectados pelo virus da hepatite C (genod-
tipo 1) e da imunodeficiéncia humana. Arqg Gastroente-
rol 2009; 46: 132-7.

Almeida PRL, Mattos AA, Amaral KM, et al. Treatment of
hepatitis C with peginterferon and ribavirin in a public
health program. Hepato-Gastroenterology 2009; 56:
223-6.



	Sustained virological response according to the type of early virological response in HCV and HCV/HIV
	Introduction
	Methods
	Results
	Discussion
	Abbreviations
	Grants and Financial Support


