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Natural History of Hepatitis C
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Hepatitis C virus (HCV) is the main cause ofproven in the recombinant barculo virus system.
parenteral non-A/non-B hepatitis and was the mahs there is no tissue cultures system to efficiently
jor agent causing post-transfusion hepatitis. Sinaeplicate HCV, several groups intended to gener-
its discovery in 1989 (Choo et al. 1989) many isoatein vitro replication systems. Recently, the group
lates have been sequenced. HCV consists of a hef-Bartenschlager succeeded to generate replica-
erogeneous mix of isolates defined by genotypdions in the Huh7 cell line which produce high
each of which is further classified into subtypesimounts of viral RNA lacking the structural pro-
(Simmonds 1998). So far about six genotypes artdins (Lohmann et al. 2000).
more than 100 subtypes have been defined (Fig. HCV has become a major public health issue
1). HCV has a positive single stranded RNA geand is prevalent in most countries. HCV infection
nome of about 9,500 nucleotides in length anstarts frequently without clinical symptoms, and
shows similarities to the genome organization gbrogresses in the majority of patients (70 to 85%)
flavi and pesti viruses. Its single open reading frami® persistent viremia and chronic hepatitis includ-
(Fig. 2) includes three structural proteins: core anithg cirrhosis and hepatocellular carcinoma. A num-
the two glycolysated putative envelope proteins Efter of factors, which are important in predicting
and E2. Previous reports suggest that E1 and B2 outcome of disease progression, has been iden-
interact and form a complex which has been prdified. This include age at infection, viral type/sub-
posed to be a functional subunit of HCV virions. type, viral load, quasi species, male/female, and

From the six non structure proteins, the twanode of transmission (EASL 1999). The mecha-
protease NS2 and NS3 and the RNA dependenisms causing viral persistence after primary in-
RNA polymerase NS5B have been characterizefgction are not understood. One hypothesis is the
very well. The NS4A is an important cofactor forinability to mount an efficient humoral and cellu-
NS3 protease and seems to be important for thar response due to an immune escape mechanism
generation of replicative complexes within the inof the highly variable virus. In the recent years
fected cell. The c-terminal 456 amino acids of NS8hronic hepatitis C has caused high costs and is a
has in addition ATPase and RNA helicase actieading cause of liver transplantation in the United
ity. These activities have been suggested due 8iates.
comparison of sequences to other helicases. TR& 1 rAL HISTORY OF HEPATITIS C
function of NS5A is not yet known. It can be found ] ]
after expression in the periplasmatic membrane_The natural history and the prognosis of hepa-
fraction of the nucleos and seems to be heavy phd&is C are still controversial. Prospective studies
phorylated. NS5A contained the sequence whichave not yet been conducted because of the pre-
is correlated to a sensitivity of HCV genotype 1iominantly asymptomatic onset of the disease. The
and interferon. NS5B contains a known amino aci§Xisting studies differ in design, follow-up inter-
sequence motive glycin, aspertate which is highl\j?“S’ and in unintentional selection of progressive
conserved in RNA dependent RNA p0|ymeraseglsease, ther_e_fore _the knowledge on _natural .hIS-
This gene product was early on thought to be tHE"Y of hepatitis C in the non-transfusion setting

Vogt et al. 1999). Transfusion associated chronic

hepatitis C may lead to cirrhosis in as much as 5 to
25% and to hepatocellular carcinoma in up to 8%
of the cases after a chronic course over 20 years.
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infection by contaminated anti-D immunoglobu-pared by combination of ethanol precipitation and
lin (Kenny-Walsh 1999). A similar outbreak hasexchange chromatography procedure. A total of
been observed in the former German Democrat#0 batches of anti-D immunoglobulin was pro-
Republic (East Germany) in 1978/1979 (Dittmanmluced and administered to 2,867 women through-
et al. 1991). out East Germany. After several cases of acute non-
HISTORY OF THE HEPATITIS C OUTBREAK IN A/non-B hepatitis_: pccurred, the source of the out-
EAST GERMANY break was identified on January 12th 1979. All

The large outbreak of hepatitis C had occurre\gomen who had received anti-D immunoglobulin

. . om contaminated batches were called to the re-
in 1978/1979 in East Germany caused by HCYona1"oumatient clinics for ALT screening three
contaminated anti-D immunoglobulin used for PrO%imes within three months. All who had shown an
phylaxis of Rhesus incompatibility. The source of )

infection in this immunoglobulin preparation COUIOIcertificate for serum hepatitis caused by the anti-D
be traced back to a Rhesus positive woman, h

; munoglobulin prophylaxis. They received finan-
erythrocytes had been used to boost five plasmg, comgpensatign gn)(lj medical):‘ollow—up in re-
dor_lors fqr _the preparation of am"D.'mmunoglo'gional centres and treatment free of charge. The
bulin. This immunoglobulin preparation was P'€Virus isolate AD78 was determined to belong to

subtype 1b (H6hne et al. 1994).

ncrease of ALT levels had received an official

Subtype " 1a 1b 1c¢c 2a 2b 2¢c 3a 3b 4a S5a 6a
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Fig. 1: nomenclature of hepatitis C virus genotypes and subtypres
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Fig. 2: hepatitis C virus - Genome Organization and viral structural and non-structural proteins
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LONG-TERM FOLLOW-UP OF ANTI-D PATIENTS for different time periods during follow-up. There
In a long-term follow-up study women fol- Was no obvious difference in antibody response at

lowed since infection were prospective. ClinicaPnset in patients with asymptomatic, acute resolv-
data and sera were collected for the acute cour§ld: Or chronic HCV infection. Antibodies were
and once per year after HCV infection. prospecdetected four to six weeks after inoculation. There
tive screening had revealed an increase in AL¥as no obvious difference in antibody response at
levels in 90% of these women within four monthnset in patients with asymptomatic, acute resolv-
after intramuscular injection of HCV contaminatednd, O chronic HCV infection. Antibodies were
anti-D immunoglobulin. Forty-nine percent re-detected four to six weeks after inoculation. The
ported some symptoms but only 33% got medicAntibody titre in asymptomatic patients (Group A)
care. Acute hepatitis took an icteric course in 229t onset of disease was about 1:20, in acute resolv-
of this cohort, a total of 101 women (10%) did not"d Patients (Group B) 1:80. At 180 months after
exhibit increased ALT levels after inoculation andnfection the antibody titre in group A was 1:10,
were tested negative for markers of HCV (HCVhowever, in group B about 1:1,000. A hundred and
RNA and anti-HCV negative) twelve to twentytwenty_months after infection, there was a signifi-
years later (Weise et al. 2000). cant difference in antibody response in RIBA IlI
Twenty years after infection, 85% of the cohori" group A and C (chronic carriers) as compared
were still positive for anti-HCV and 49% had HCV 0 group B. There was not only a decrease in preva-
RNA by polymerase chain reaction. Twenty yearince of antibodies but also the intensity of
after acute HCV, 55% of all cases with documentetyestermbilots to different proteins showed signifi-
acute hepatitis showed persistent viremia with HC@ant differences. In the group of asymptomatic in-
genotype 1b. Sustained clearance of HCV genotyﬁgctlons, Qply 11 out of 60 patients were still anti-
1b after IFNe treatment was surprisingly high Pody positive (Fig. 3). _
(29%), presumably because a favourable produc- Antibodies against the core protein (c22) were
tive factors (young age) persistently elevated AL Most cases the_ residual a_ntlbodles. Also anti-
levels in most women and probably a low concerRodies to ¢33 persisted as a single marker and was
tration of HCV quasi species. present in quite a high number of patients. None
The viremic women had hepatitis of minimalOf the patients had antibodies to NS5 as a single
or moderate grade in more than 83%. Septic fiorgharker during follow-up (Fig. 3).
sis was present only in 3% and clinical evidenC@rRANSMISSION OF HCV FROM PROVIDER TO
of cirrhosis was seen in less than 1% of the viremiATIENT

women. Over all the rates of chronic hepatitis C | tne past, transfusion of contaminated blood

and a progressive liver disease was surprising 1oy, pjood products was the main source of HCV
in t?/'ls cohohrt. . di h transmission. Due to screening of blood donors this
‘n ost ot Eé:r Erospe(t:)twe Stg les on the coursg,4e of HIV infection has been reduced signifi-
OS ?fpatltllslggza}/(e 0 servel fgggofr OUtCOMe, ntly. Currently, in developed countries injecting
(Seeffetal. 1992, Kornetz et al. )- AcUte rangyy o se accounts for the majority of all HCV in-
fusion associated hepatitis C let a cirrhosis in 8 R ctions (Alter 1997, Ross 2000). In general, a
24%. Genotype 1 infection in formally healthy,tentig) risk factor can be established for about
persons which is considered as a worst subtype d % of all HCV cases. In the remaining 10%, how-

not have a pure prognosis per se. HCV genotypgyer no source of infection can be identified with

the size of viral inoculum, and the mode of tranSze4ainty (CDC 1998), although as yet not well rec-
mission may be less important for the natural cour:

\ . nized modes of parenteral exposure are sus-
than the immune status of the host at the time Q1o One of the concealed ways of contracting
infection. Similar observations have been made i

CV infection could be the transmission from in-

HCV genotype 1b and anti-D immunoglobulin.;, naiient HCV transmission are scarce and in all
These also exhibited a low disease activity (98 % own cases HCV positive surgeons performing
but high rates of progression to bridging septic fig ginthoracic (Esteban et al. 1996, Duckworth et
brosis (15%) and cirrhosis (2%) (Kenny-Walshy, " 1999) or gynaecologicaperations were found
1999). to be the probable source. One important lesson
SEROLOGICAL FINDINGS DURING LONG-TERM for the whole medical community from these cases
FOLLOW-UP therefore is to be permanently aware of the high
Detailed serological survey revealed that antitisk of blood-borne pathogen transmission. This
bodies to the different proteins of HCV persistedequires a high sense of responsibility from every
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Fig. 3: anti-hepatitis C virus (HCV) pattern (RIBA 3.0) 15 years p.i. with HCV contaminated anti-D immunoglobulin

health care worker. The hospital management, on H, Lidtke-Handjery A, Walter E 1990. Long-term
the other hand, has not only to establish appropri- follow-up of post-transfusion and sporacid chronic
ate hygienic guidelines and procedures, but also hepatitis non-A, non-B and frequency of circulating
must implement a regular surveillance of the ad- antibodies to hepatitis C virus Hepatol 1069-76.
herence to infection control precautions, in ordeffenny-Walsh E, for the Irish Hepatology Research

to detect potential breaches and to prevent cases SroUP 1999. Clinical outcomes after hepatitis C in-
fection from contaminated anti-D immune globu-

of blood-borne pathogen transmission. lin. N Engl J Med 3401228-1233,
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