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Hepatitis C

Ribavirin Causes
HCV Mutation

Research shows that ribavirin
enhancesthe efficacy of inter-
feron treetment for hepdtitis C,
though why it doessoisun-
clear. Asreported in the Octo-
ber 2005 Journal of Hepatol-
ogy, Y. Asshinaand col-
leagues evaluated HCV muta-
tions before starting of treet-
ment and during a4-wesk ri-
bavirin monotherapy phase
before sarting interferonin 34
patients. A sgnificantly higher
rate of mutation in the NSGA
and NSBB regionsof HCV
occurred during ribavirin
monothergpy compared with
the pre-trestment observation
period. While onribavirin,
there were more than four
times as many mutations per
Steper year. Further, after in-
terferon was added, the rate of
mutation was greater in pa-
tientswho achieved sustained
virologica response (SVR)
compared with non-responders
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—23timeshigher in the case of
NSBA,; certaintypesof NSBA
mutationswere only seenin
sugtained responders. Inan
accompanying editorid, A.
Perdson and R. Ribeiro re-
viewed severd of ribavirin's
proposed mechanisms of ac-
tion. Because other inosine
monophosphate dehydro-
genase (IMPDH) inhibitors
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patients HCV may be more
tolerant of mutations; host fac-
torsmay dso play arole.

“ Although thismechanismis
not yet fully ducidated,” they
concluded, “the current report
brings us closer to an under-
standing of ribavirin's mode of
action, which will be crucid
for desgning improved thera:
piesfor HCV.”

Interferon and
Liver Cancer

Looking at another type of
mutation sudy, M. Nishikava
and colleagues examined mu-
tation of mitochondria DNA
(MtDNA) inliver tissue; re-
sultswere reported in the Sep-
tember 2005 Journal of Viral
Hepatitis. The ressarchersob-
tained liver biopsy specimens
from 26 chronic hepatitisC
patients before and after inter-
feron therapy. They found that
the mtDNA mutation rate was
four timeshigher in HCV
positive patients compared to
HCV negative controls. They
aso found thet interferon ther-
apy decreased therate of
MtDNA mutation. Decreased
mutation was asociated with
lower histologica activity
scores. Because liver cdl mu-
tationscan giverisetoliver
cancer, these findings may
help explain why interferon
lowerstherisk of hepatoce lu-
lar carcinoma. The authors
concluded that, “mtDNA
could provide anew criterion
for the therapeutic evauation
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of the effect of [interferon],
and may be useful for the pre-
diction of risk of carcinogene-
Ss” Inarelated sudy reported
inthe sameissue, M.F. Donato
and colleagues found that
HCV patientstrested within-
terferon had sgnificantly re-
duced liver cdl proliferation,
another harbinger of liver can-
cer. While the reduction was
gregter invirologica respond-
ers, non-responders, too, dso
showed decreased cdll prolif-
erdion.

Biomarkers
for Liver Damage and
Treatment Response

The search continuesfor non-
invasiveteststo help monitor
disease progresson and treat-
ment response in patientswith
hepatitisC. A.M. DiBisceglie
and colleagues examined lev-
esof dphafetoprotein (AFP)
—traditiondly consdered a
biomarker for hepatocd lular
cacinoma(HCC) —in 1,145
participantsintheHALT-C
trid interferon maintenance
trid; resultswere reportedin
the September 2005 Journal of
Hepatology. They found that
about 17% patients had base-
line AFP levelsof 20 ng/mL or
greater. AFP levelswereSg-
nificantly higher among pa:
tientswith cirrhogsthan
among those with bridging
fibrogs. Elevated serum AFP
in patientswith cirrhosswas
independently correlated with
femae sex, black race, de-

creased platd et count, and in-
creased AST/ALT retio. HCC
was detected in Sx patients,
but only half of these had ee-
vaed AFP. Levdsof AFP
decreased sgnificantly during
treatment with pegylated inter-
feron (Pegasys) plusribavirin.
Looking at dternative bio-
markers, S. Horiike and col-
leagues evauated levels of 8-
nitroguanine and 8-hydroxy-2-
deoxyguanosine (8-OHdG) -
two markersof nudeic acid
damage- intheliversof HCV
patients before and after inter-
feron-based thergpy (Ao re-
ported in the September 2005
Journal of Hepatology). The
researchersfound thet these
markerswere both present in
theliversof chronic hepatitisC
patients, but not in HCV nega
tive controls. Accumulation of
8-nitroguanine and 8-OHAG
increased with severity of in-
flammeation, and markedly
decreased in sustained re-
sponders efter trestment. The
authors concluded thet, “ 8-
Nitroguanineisauseful bio-
marker to evaduate the severity
of HCV-induced chronicin-
flammationin relation to hepa
tocdlular carcinoma.”

Gammea-glutamyl transferase
(GGT) isabileduct enzyme
that isincluded intheliver
function test pand, but typi-
cdly does not receive asmuch
atentionasALT and AST. As
reported in the September
2005 Journal of Clinical Gas-
troenterology, C.A. Villda
Nogueiraand colleagues ana
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lyzed 211 chronic hepetitisC
patients during the 6-month
follow-up period after comple-
tion of interferon plusribavirin
therapy. Pretreatment GGT
levelswere devated in 63% of
patients, and 40% achieved
SVR. Inaregresson andyss,
having anorma GGT leve
was associated with SVR,
while devated GGT predicted
poorer trestment response.

Ribavirin Plus ddl a
Risky Combo

Firouze Bani-Sadr and col-
leagues reported in the Sep-
tember 1, 2005, Journal of
Acquired Immune Deficiency
Syndromesthat use of the anti-
HIV drug ddI (didanosine or
Videx) in combination with
ribavirinincreasestherisk of
mitochondrid toxicity
(damage to energy-producing
sructuresin cells). Mitochon-
drid toxicity can lead to pan-
cregtitis (inflamed pancress)
and lactic acidosis (devated
lactic acid levels), character-
ized by symptoms such as nau-
seq, dbdomind pain, muscle
weekness, and shortness of
breeth. The researchersre-
viewed datafrom 283
HIV/HCV coinfected patients
inadlinicd trid of interferon
plusribavirin. Overdl, 11 de-
veloped symptomatic mito-
chondrid toxicity, for aninci-
dencerate of 48 per 1,000 per-
son-years (PY). Among pa
tientstaking ddi, however, the
incidence rate was morethan
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four timeshigher: 200 per
1,000 PY. Inan adjusted
andyss, ddl was 46 times
more likely to cause sympto-
matic mitochondrid toxicity
than anti-HIV regimenswith-
out ddl. No increasein mito-
chondrid toxicity was ob-
served in coinfected patients
taking anti-HIV drugs other
than ddl —including d4T
(stavudine or Zexit), which has
previoudy been linked to mito-
chondrid toxicity. There-
searchers recommended that
ddl should beavoidedin pa:
tientstaking ribavirin. If the
drugs must be used together,
patients should be monitored
closy for sgns of mitochon-
drid damege. Because some of
the sgns of mitochondria
damage resemble common
interferon Sde effects, the au-
thors recommended testing
lactic acid and lipase (an en-
zyme produced by the pan-
creas) levelsin patientswith
these symptoms.

Anti-HIV Therapy and
Liver Toxicity

Inareated sudy reportedin
the October 15, 2005, Clinical
Infectious Diseases K .E.
Sherman and colleagues ana-
lyzed liver toxicity in 70
HIV/HCV coinfected indi-
viduasin alarger sudy of
HIV positive patientstrested
for thefirst timewith ndfi-
navir (Viracept) or lopi-
navir/ritonavir (Kaetra) plus

3TC (lamivudine or Epivir)
and d4T. HCV vird load ini-
tidly rose when patients
darted anti-HIV therapy, in-
creasing by 6.1% and 9.6%,
respectively, inthetwo arms
by week 24. By week 48, how-
ever, HCV levesreturned to
closeto basdinelevesinthe
Kaetraarm. Among immuno-
compromised patientswith
fewer than 100 CD4 cdlls, half
in the ndfinavir group, but
noneinthe Kaetraarm, ex-
perienced HCV vird load in-
creasesof .51og 1U or more.
ALT levesfel by 55%inthe
Kaetraarm and rose by
111.4% inthendfinavir am a
week 24; 6.9% inthe Kdetra
amand 19.5% inthe ndlfi-
navir am had grade 3 or 4
(severeor life-threstening)
ALT abnormdities. By week
48, however, ALT had re-
turned to closeto basdinelev-
elsin both groups. Thesere-
sults suggest thet current coin-
fection trestment guidelines
recommending that anti-HIV
thergpy should be stopped if
SiousALT devationsde-
velop may betoo consarvative.
Rather that rather than stop-
ping anti-HIV trestment when
hepatitis“flares’ are detected,
patients should perhapsinstead
be closaly monitored and kept
on anti-HIV therapy, in order
to benefit from decreased HIV
vird load and improved im-
mune function.
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