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Introduction 

Hepatitis C is a major health problem worldwide.
According to the WHO, there are an estimated 170 mil-
lion people infected with hepatitis C virus (HCV) (1). In
Belgium, the prevalence of hepatitis C is approximately
1% (2). Blood transfusion used to be a major risk factor
for acquiring HCV infection before screening for anti-
bodies to HCV in the early nineties (in Belgium : from
01.07.1990 on). Injection drug use is now the most fre-
quently identified risk factor for acquiring this infection.
Thirty seven to 98 % of the intravenous drug users are
seropositive for HCV (3,4). 

Approximately 80% of HCV infected patients deve-
lop chronic hepatitis C. About 20% of these patients will
develop severe chronic hepatitis C and cirrhosis, which
becomes detectable in the second and third decade after
infection. In the presence of cirrhosis, there is a 1-4%
yearly risk of developing hepatocellular carcinoma (5).
Because chronic liver disease may develop many years
after acute hepatitis C virus infection, the past incidence
of acute infection is a major determinant of the future
burden of HCV associated complications. Although the
prevalence of HCV infection may be declining because
of the decline in incidence in the 90s, the number of
persons infected for ≥ 20 years could increase substan-
tially before peaking in 2015 (6). 

In most infected people the infection remains unre-
cognised, and most of those with a diagnosed infection
have not been treated (7). Up to recently, the treatment
for chronic hepatitis C was relatively ineffective and
fraught with side effects. Therefore many physicians
were reluctant to offer therapy to their patients. During
the last years, however, the knowledge of hepatitis C has
increased dramatically, and more effective therapies
became available, leading to the need to re-examine the
approaches to management and treatment. In 2002, two
consensus conferences on hepatitis C were hold : one in
France (8) and one in the USA (9). At this moment,
when the new pegylated interferons become available
in Belgium, the Steering Committee of the BASL
estimates that guidelines should be given in matters of

screening, treatment and prevention of hepatitis C.
These recommendations should be of use for medical
specialists, general practitioners and patients. 

1. Screening

Patients at risk for hepatitis C infection are those
exposed to risk factors. Major risk factors are blood
transfusion before 01.07.1990, date of start anti-HCV
testing (with first generation tests) on blood and blood
derivatives in Belgium, and intravenous drug abuse.
Minor risk factors are sexual, mother-to-infant transmis-
sion, household contact or nosocomial contamina-
tion (10). Transmission of hepatitis C virus due to inva-
sive medical procedures is possible but rare. The risk of
digestive endoscopy seems much lower than for other
procedures such as urological procedures in the Belgian
experience (11) or ocular surgery in the Italian experien-
ce (12). Mass screening for hepatitis C is very expensi-
ve and therefore not cost-effective (13). 

1.1. Persons to be screened 

Screening for hepatitis C is appropriate in the following
risk groups :

● Persons who had following medical events in
Belgium before 01.07.1990, starting date of anti-
HCV testing of blood and blood derivatives :

– blood transfusion 
– major surgical procedures (cardiac, vascular, digesti-

ve, pulmonary, gynaeco-obstetric, orthopaedic, …) 
– stay in intensive care unit including neonatal intensi-

ve care 
– difficult parturition 
– digestive bleeding 
– tissue, cell or organ transplantation 

● Dialysis patients 
● Persons who were drugs users by intravenous or intr-

anasal route 
● Children from mothers seropositive for HCV 
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● Sexual partners and household members of patients
with HCV 

● Persons who had tattoos, piercing, acupuncture wit-
hout use of single use or personal equipment 

● Persons who had medical care in countries with high
prevalence of HCV (South East Asia, Middle East,
Africa, South America) 

● Persons with unexplained elevations of transaminases 
● Patients seropositive for HIV or HBV 
● Persons with unexplained asthenia 
● Persons with history of unexplained jaundice 

1.2. Screening tests

Screening is performed by 3rd generation ELISA tests.
These tests have an accuracy of more than 99%, rendering
confirmation by RIBA unnecessary. A negative ELISA
test excludes hepatitis C in a large majority of patients. 

2. Follow up of patients with anti-HCV 

● When anti-HCV is present, ALT level should be
determined. A single determination of ALT level
gives limited information about the severity of the
underlying liver disease. Patients who initially have a
normal ALT should undergo 3 measurements over a
six months period to confirm persistence of normal
ALT levels. 

● When anti-HCV is present and ALT is normal, quali-
tative HCV RNA determination should be performed
(sensitivity of 50 IU/mL) in order to confirm HCV
infection. When HCV RNA is negative, the presence
of anti-HCV is probably due to past infection. When
HCV RNA is positive, annual follow-up is proposed,
but no treatment is considered. A liver biopsy is not
indicated. 

When anti-HCV is present and ALT is elevated, even
slightly, a qualitative HCV RNA determination is indi-
cated in order to confirm the presence of HCV.

● A quantitative HCV RNA determination (which is
less sensitive than the qualitative) and genotyping is
only indicated when treatment is considered. 

● Liver biopsy is not recommended in patients with
normal transaminases. In contrast, a liver biopsy is
highly recommended before considering treatment in
order to determine the inflammatory activity and the
degree of fibrosis (staging), and to exclude other liver
diseases. When it is decided not to treat, a follow-up
biopsy is planned after 3 to 5 years in order to deter-
mine the evolution of the disease. 

3. Treatment 

3.1. Results of recent trials in patients with chronic
hepatitis C 

Currently the best indicator of effective treatment is a
sustained virologic response (SVR). This is defined by

the absence of detectable HCV RNA in the serum as
shown by a qualitative HCV RNA assay with a lower
limit of detection of 50 IU/mL or less at 24 weeks after
the end of treatment. 

Three large pivotal trials have shown the superiority
of pegylated interferon plus ribavirin over standard
interferon-ribavirin combination, especially in genotype
1 (14-16). 

The study of Manns et al. (14) included 1530 patients
randomized in 3 groups treated for 48 weeks : pegylated
interferon alpha-2b 1.5 µg/kg qw and ribavirin 800 mg
qd ; pegylated interferon alpha-2b 1.5 µg/kg qw for
4 weeks, then 0.5 µg/kg qw for 44 weeks and ribavirin
1000-1200 mg qd, or standard interferon alpha-2b 3 MU
tiw and ribavirin 1000-1200 mg qd. The SVR was
higher in the pegylated interferon alpha-2b 1.5 µg group
(54%) than in the standard group (47%) (p = 0.01). In
genotype 1, SVR was 42% versus 33% in the pegylated
interferon 1.5 µg group and standard treatment group (p
= 0.02) respectively. In genotype 2 or 3, SVR was 82%
versus 79% (not significant). In this trial a ribavirin dose
of 800 mg was selected in combination with the higher
peginterferon alpha-2b dose because of concern of ana-
emia, what in fact did not occur. A retrospective analy-
sis showed that adherent patients, i.e. those who recei-
ved at least 80% of the total interferon dose with at least
80% ribavirin dose for at least 80% of the expected dura-
tion of therapy, had a SVR rate of 63%. Those treated
with ≥ 10.6 mg/kg/d ribavirin had a SVR of 72%. In
patients with genotype 1 these figures were  51 and 63%
respectively in adherent patients and those adherent who
received ≥ 10.6 mg/kg/d ribavirin (16). 

The study of Fried et al. (15) included 1121 patients
randomised in 3 groups treated for 48 weeks : pegylated
interferon alpha-2a 180 µg qw and ribavirin 1000-1200
mg qd, or pegylated interferon alpha-2a and placebo, or
standard interferon alpha-2b 3 MU tiw and ribavirin
1000-1200 mg qd. The SVR were 56%, 29% and 44%
respectively (p = 0.001, for peginterferon alpha-2a plus
ribavirin versus interferon alpha-2b plus ribavirin). In
patients with genotype 1, SVR were 46, 21 and 36%
respectively (p = 0.01 for peginterferon alpha-2a plus
ribavirin versus interferon alpha-2b plus ribavirin). In
patients with genotypes 2 and 3, the SVR were 76%,
45% and 61% respectively (p = 0.005 for peginterferon
alpha-2a plus ribavirin versus interferon alpha-2b plus
ribavirin). 

A recent multicentric study of peginterferon alpha-2a
and ribavirin was only published in abstract form (17).
Using a stratification based on genotype and initial viral
load, 1,284 patients were treated with a constant dose of
peginterferon alpha-2a (180 µg qw) but randomised in 4
regimens according to the duration of therapy (24 versus
48 weeks) and dose of ribavirin (800 versus 1000-1200
mg qd). In patients infected with genotype 1, the highest
rates of response (51%) were achieved in patients tre-
ated for 48 weeks with the higher dose of ribavirin. In
patients with genotypes 2 and 3, SVR ranged from 73 to
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78%, regardless of duration of therapy or ribavirin dose.
This indicates that these patients are adequately treated
with a 24 week course of peginterferon alpha-2a and that
the dose of ribavirin can be reduced to 800 mg qd in this
group. 

The data concerning the 49 patients infected with
genotype 4 in the two studies with peginterferon alpha-
2a plus ribavirin (15,17) were recently analysed (18).
The optimal regimen in this patient population was peg-
interferon alpha-2a plus ribavirin 1000-1200 mg qd for
48 weeks. A 79% SVR rate was obtained, similar to the
response rate in genotypes 2 and 3, provided that the
patients were treated exactly as those infected with
genotype 1. 

The number of patients with other genotypes was too
small in these trials to draw firm conclusions. 

In all these studies, factors associated with successful
therapy included genotype 2 and 3, lower baseline viral
levels, less fibrosis on liver biopsy and lower body
weight or body surface area. 

Based on the results of bove mentioned studies
(14,15) and on recent consensus statements (8,9),
Peginterferon + ribavirin is now considered as the refe-
rence therapy for all chronic hepatitis C patients. 

3.2. Which patients should be offered treatment ? 

All patients with chronic hepatitis C, in whom HCV
RNA is detected (> 50 IU/mL) are potential candidates
for treatment. Patients eligible for treatment are in any
case those patients with one or more of the following
conditions :

– elevated ALT levels 
– liver biopsy with portal or bridging fibrosis and at

least moderate inflammation and necrosis 
– extrahepatic manifestations (especially vasculitis) 

In other conditions (mild chronic hepatitis C, normal
transaminases), risks and benefits of therapy are less
clear and should be determined on individual basis or in
the context of clinical trials. Simple monitoring without
treatment is recommended. 

Treatment may, however, also be considered for
patients who are highly motivated and do not fulfil these
criteria, especially when the genotype is 2 or 3, such as
young women willing to avoid any risk of vertical trans-
mission. 

Patients candidate for treatment may be naïve‚
patients, who were never treated or relapsers to interfe-
ron monotherapy. Other cases such as nonresponders to
interferon monotherapy or relapsers to interferon-riba-
virin combination treatment should be treated in clinical
trials as the efficacy of peginterferon + ribavirin remains
to be validated. 

3.3. Recommended regimens 

● Peginterferon alpha-2b based 

Peginterferon alpha-2b 1.5 µg/kg/wk + ribavirin
(800 mg qd if < 65 kg ; 1000 mg qd if 65-85 kg ;

1200 mg qd if > 85 kg), during 48 wk for genotypes 1,
4, and 24 weeks for genotypes 2 and 3 (by analogy with
interferon alpha + ribavirin combination therapy and
pending the results of ongoing trials). 
● Peginterferon alpha-2a based 

Peginterferon alpha-2a 180 µg/wk + ribavirin 1000-
1200 mg qd for 48 weeks in genotypes 1 and 4. 

Peginterferon alpha-2a 180 µg/wk + ribavirin 800 mg
qd for 24 weeks in genotypes 2 and 3. 

As data for genotypes 5 and 6 are lacking, it is recom-
mended to treat as for genotype 1. 

3.4. Viral monitoring of treated patients 

● Genotype 1 : Not achieving early virological respon-
se at week 12, defined as a negative qualitative PCR
or a drop of the HCV RNA level of at least 2-log10,
has a very high negative predictive value for SVR in
the regimens with peginterferon alpha plus ribavirin
(15, 19). Patients who do not show early virological
response at week 12 are very unlikely to achieve
SVR, and treatment can be stopped. Accordingly we
recommend the following guidelines :

– Quantitative HCV RNA at baseline 
– Quantitative HCV RNA at week 12 
– Qualitative HCV RNA at the end of treatment

(week 48) 
– Qualitative HCV RNA at 24 weeks post treatment 

● Genotype 2 and 3 :

– Quantitative HCV RNA at baseline 
– Qualitative HCV RNA at the end of treatment

(week 24) 
– Qualitative HCV RNA at 24 weeks post treatment 

● Genotype 4, 5, 6 :

– Quantitative HCV RNA at baseline 
– Qualitative HCV RNA at week 24 (if positive, dis-

continuation can be considered) 
– Qualitative HCV RNA at the end of treatment

(48 weeks) 
– Qualitative HCV RNA at 24 weeks post treatment 

Data at week 12 in these genotypes are lacking. 

3.5. Treatment of acute hepatitis C

Acute hepatitis C generally occurs in the setting of
accidental exposure to infected body fluids but is rarely
diagnosed. When acute infection is confirmed with or
without increase of transaminases, treatment usually
prevents chronicity (20,21). Accordingly, treatment is
warranted. Timing and type of regimen to use are not yet
clearly defined. It is strongly recommended not to treat
just after exposure before the appearance of markers of
HCV replication (22). According to the Belgian expe-
rience (21), treatment should be offered within the first
6 weeks of diagnosis, characterized by elevated ALT and
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confirmed by positive PCR, to offer the best chance to
obtain a SVR. 

3.6. Contra-indications 

● Treatment with interferon (general) 

– pregnancy 
– inadequate contraception 
– thrombopenia (< 100 x 109/L) 
– leukopenia (< 1.5 x 109/L) 
– severe psychiatric disease 
– epilepsia 
– poorly controlled diabetes 
– auto-immune disease 

● Treatment with Peginterferon alpha-2b 

– renal failure (creatinine clearance < 50 ml/min) 

● Treatment with ribavirin 

– anaemia (� Hb < 12 g/dL ; � Hb < 13 g/dL) 
– hemoglobinopathy 
– renal failure (creatinine clearance < 50 ml/min) 
– cardiovascular disease 
– pregnancy 
– inadequate contraception 

During treatment and up to 7 months after treatment
male patients and their female partners in fertile age
should both use contraception due to the spermatotoxic
and teratogenic effect of ribavirin. 

4. Prevention of transmission 

● Intravenous drug users 

Substitution programs, needle and syringe exchange
programs, educational programs (especially in correc-
tional setting) 

● Sexual transmission 

– Monogamous couples do not need to use barrier pro-
tection (condoms), they should however be advised
that condoms may reduce the risk of transmission 

– HCV infected individuals with multiple sexual part-
ners or in short-term relationships should be advised
to use condoms to prevent HCV transmission and
other sexually transmitted diseases 

● Household contacts 

Sharing potentially with blood contaminated items as
razors and toothbrushes should be avoided 

● Health care workers 

– HCV infected health care workers should use stan-
dard precautions to prevent transmission and should
not be restricted in their employment as proposed by
the NIH Consensus Conference (9) 

– Needlestick : the risk of HCV infection is estimated
to be 3-10% (23). Source and exposed individual

should be tested for anti-HCV. If the source is positi-
ve, HCV RNA should be determinated by qualitative
assay at 2 weeks. If PCR becomes positive, weekly
ALT determination should be done, and therapy
should be started as soon as ALT flare appears. 

● Perinatal infection : the risk is 3-12%, only when the
mother is HCV RNA positive (24). 

– Anti-HCV screening in pregnant mothers at risk (vide
supra) 

– If anti-HCV is positive HCV RNA qualitative testing
should be performed. 

– There are no prospective data that caesarean section
prevents transmission. However, recent data suggest
that the risk of contamination could be considerably
lowered when elective caesarean section is performed
in mothers with highly elevated viraemia (≥ 2.5 mil-
lion RNA copies/mL) (25,26) 

– Breast feeding does not appear to transmit hepatitis C 
– Infants born to HCV RNA positive mothers should be

tested for HCV infection :
– Anti-HCV after 15 months or 
– HCV RNA (qualitative assay) at the age of 2-6

months 

5. General measures 

Abuse of alcohol and medication is to be avoided. 

6. Vaccination 

Vaccination against hepatitis A and B is recommen-
ded. 

References

1. World Health Organisation Weekly Epidemiological Record 49, 1999. 
2. VAN DAMME P., THYSSEN A., VAN LOOCK F. Epidemiology of hepa-

tittis C in Belgium : present and future. Acta Gastroenterol. Belg., 2002, 65 :
78-79. 

3. MATHEÏ C., BUNTINX F., VAN DAMME P. Seroprevalence of hepatitis C
markers among intravenous drug users in western European countries : a
systematic review. J. Viral Hepat., 2002, 9 : 157-173. 

4. DENIS B., DEDOBBELEER M., COLLET T., PETIT J., JAMOULLE M.,
HAYANI A., BRENARD R. High prevalence of hepatitis C virus infection
in Belgian intravenous drug users and potential role of the „Cotton filter” in
transmission : the GEMT study. Acta Gastroenterol. Belg., 2000, 63 : 147-
153. 

5. NIH Consensus Development Conference Panel Statement. Management of
hepatitis C. Hepatology, 1997, 26 (suppl. 1) : 2S-10S. 

6. ARMSTRONG G.L., ALTER M.J., MC QUILLAN G.M., MARGOLIS H.S.
The past incidence of hepatitis C virus infection : implications for the future
burden of chronic liver disease in the United States. Hepatology, 2000, 31 :
777-782. 

7. SCHAFER D.F., SORRELL M.F. Conquering hepatitis C, step by step. N.
Engl. J. Med., 2000, 343 : 1723-1724. 

8. Conférence de consensus. Traitement de l’hépatite C. /Consensus
Conference. Treatment of hepatitis C. Gastroenterol. Clin. Biol., 2002, 26 :
B303-B319. 

9. National Institutes of Health Consensus Development Conference
Statement : Management of Hepatitis C : 2002 – June 10-12, 2002. Hepato-
logy, 2002, 5 (Suppl. 1) : S3-S20. 

10. DELWAIDE J., BOURGEOIS N., COLLE I., ROBAEYS G. Risk factors for
hepatitis C : past, present and future. Acta Gastroenterol. Belg., 2002, 65 :
87-89. 

Acta Gastro-Enterologica Belgica, Vol. LXVI, January-March 2003



Management of hepatitis C 19

11. DELWAIDE J., GERARD C., VAIRA D., MAGGIPINTO G., RENTIER B.,
BELAICHE J. Hepatitis C virus transmission following invasive medical
procedures. J. Intern. Med., 1999, 245 : 107-108. 

12. MELE E., SPADA L., SAGLIOCCA L., RAGNI P., TOSTI M.,
MOIRAGHI A., BALOCCHINI E., SNGALLI M., LOPALCO P.,
STROFFOLINI T. Risk of parenterally transmitted hepatitis following
exposure to surgery or other invasive procedures : results from the hepatitis
surveillance system in Italy. J. Hepatol., 2001, 35 : 284-289. 

13. GORDON F.D. Cost-effectiveness of screening patients for hepatitis C. Am.
J. Med., 1999, 107 : 36S-40S. 

14. MANNS M.P., McHUTCHISON J.G., GORDON S.C., RUSTGI V.K.,
SHIFFMAN M., REINDOLLAR R., GOODMAN Z.D., KOURY K.,
LING M.-H., ALBRECHT J.K., INTERNATIONAL HEPATITIS INTER-
VENTIONAL THERAPY GROUP. Peginterferon alfa-2b plus ribavirin
compared with interferon alfa-2b plus ribavirin for initial treatment of chro-
nic hepatitis C : a randomised trial. Lancet, 2001, 358 : 958-965. 

15. FRIED M.W., SHIFFMAN M., REDDY K.R., SMITH C., MARINOS G.,
GONÇALEZ F.R. Jr., HÄUSSINGER D., DIAGO M., CAROSI G.,
DHUMEAUX D., CRAXÍ A., LIN A., HOFFMAN J., YU J., Peginterferon
alfa-2a plus ribavirin for chronic hepatitis C virus infection. N. Engl. J. Med.,
2002, 347 : 975-982. 

16. McHUTCHISON J.G., MANNS M., PATEL K., POYNARD T., LINDSAY
K.L., TREPO C., DIENSTAG J., LEE W.M., MAK C. GARAUD J.-J.,
ALBRECHT J.K., for the International Hepatitis Interventional Therapy
Group. Adherence to combination therapy enhances sustained response in
genotype-1-infected patients with chronic hepatitis C. Gastroenterology
2002, 123 : 1061-1069.

17. HADZIYANNIS S., CHEINQUER H., MORGAN T., DIAGO M., JENSEN
D.M., SETTE H.Jr., RAMADORI G., BODENHEIMER H.C., MARCEL-
LIN P., LEE S.D., ACKRILL A.M. Peginterferon alfa-2a (40KD) (PEGAS-
YS) in combination with ribavirin (RBV) : efficacy and safety results from a
phase III, randomized, double-blind, multicentre study examining the effect
of duration of treatment and RBV dose. J. Hepatol., 2002, 36 : 3 (abstract). 

18. DIAGO M., HADZIYANNIS S.J., BODENHEIMER H. Jr., HASSA-
NEIN T., UCHMAN S., MARCELLIN P., RAMADORI G., DELWAIDE J.,

SEDARATI F. Optimized virological response in genotype 4 chronic hepati-
tis C patients treated with peginterferon alfa-2a (40 KD) (Pegays®) in com-
bination with ribavirin (RBV). Hepatology, 2002, 36 : 364 A (abstract). 

19. WONG J.B., DAVIS G.L., McHUTCHISON J.G., MANNS M.P.,
ALBRECHT J.K. Clinical implications of testing viral response during riba-
virin and peginterferon alfa-2b treatment for chronic hepatitis C.
Hepatology, 2002, 36 : 281A (abstract). 

20. JAECKEL E., CORNBERG M., WEDEMEYER H., SANTANTONIO T.,
MAYER J., ZANKEL M., PASTORE G., DIETRICH M., TRAUTWEIN C.,
MANNS M.P., GERMAN ACUTE HEPATITIS C THERAPY GROUP.
Treatment of acute hepatitis C with interferon alfa-2b. N. Engl. J. Med.,
2001, 345 : 1452-1457. 

21. DELWAIDE J., BOURGEOIS N., GERARD C., MOKADDEM F.,
WAIN E., BASTENS B., FEVERY J., GEHENOT M., LEMOINE O.,
MARTINET J.P., PIRET, ROBAEYS G., SERVAIS B., VAN GOSSUM A.,
VAN VLIERBERGHE H. Treatment of acute hepatitis C with interferon
alpha-2b prevents chronicity. Gut, 2000, 47 (Suppl.) : A14 (abstract). 

22. PAWLOTSKY J. The pros of antiviral therapy in acute hepatitis C virus
infection and use of antivirals for postexposure prophylaxis. In : EASL
Postgraduate Course, D. SHOUVAL (ed.), Kenes International, 2002 : 83-
89. 

23. GERBERDING J.G. Management of occupational exposures to blood-borne
viruses. N. Engl. J. Med., 1995, 332 : 444-451. 

24. MICHIELSEN P.P., VAN DAMME P. Viral hepatitis and pregnancy. Acta
Gastroenterol. Belg., 1999, 62 : 21-29. 

25. GIBB D., GOODALL R., HEALY M., NEAVE P., CAFFERKEY M., BUT-
LER K. Mother-to-child transmission of hepatitis C virus : evidence for pre-
ventable peripartum transmission. Lancet, 2000, 356 : 904-907. 

25. OKAMOTO M., NAGATA I., MURAKAMI J., KAJI S., ITSUKA T., HOS-
HIKA T., MATSUDA R., TAZAWA Y., SHIRAKI K., HINO S. Prospective
reevaluation of risk factors in mother-to-child transmission of hepatitis C
virus : high viral load, vaginal delivery, and negative anti-NS4 antibody. J.
Infect. Dis., 2000, 182 : 1511-1514.

Acta Gastro-Enterologica Belgica, Vol. LXVI, January-March 2003


