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ObjectivesObjectives

To understand prevalence & risk factors for HCV 
infection

To recognize groups of patients who need to be 
screened for HCV

To understand repercussions of HCV to society 
and individual patients

To understand treatment options.



Hepatitis CHepatitis C

50 nm enveloped, positive-sense, single-
stranded RNA hepacivirus.                                  
Six genotypes and > 100 subtypes.

170 million infected worldwide; 4 million in USA 
(1.8%); due to “uncounted populations”, CDC 
estimates true number is 7 million infected.

38,000 new infections/year.

Highest prevalence in 30 to 54 year-olds.
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HCV PrevalenceHCV Prevalence
Hemodialysis PatientsHemodialysis Patients

Egypt            general=   18.1%      HD=  80%

Moldavia                         4.9%               75%

Bulgaria                           1.1%               66%

Saudi Arabia                    1.8%               57%

Turkey                             1.5%               31%

Italy                                 0.5%               22%

France                              1.1%               16%

Belgium                            0.9%                 9%

USA                                 1.8%                 9%

Peru 0.8%               60-84%

Netherlands                     0.1%                 3%



HCV TransmissionHCV Transmission
Dialysis UnitDialysis Unit

Sharing medications (heparin)

Poor hand washing / not changing gloves

Reuse of dialyzer after disinfection (rare)

Internal contamination of HD machine (very 
rare)

Must use “Universal Precautions”; consider 
room, machine & staff separation and separate 
dialyzer disinfection-room



Source and Risk Source and Risk 
HCV infection in ESRDHCV infection in ESRD

SOURCE Degree of RISK
Breakdown of “Universal 
Precautions” in Dialysis Unit

Very High

Contaminated HD equipment High

Blood Tx before 1992 Moderate

Peritoneal Dialysis Low

Blood Tx after 1992 Very low

Illicit drug use As general population



Vertical Transmission of HCVVertical Transmission of HCV
((ObstetObstet GynecolGynecol SurvSurv 2006; 61:6662006; 61:666--72)72)

In HCV(+)/HIV(-): 
- transmission risk is approximately 2%; 
- if mother is HCV-RNA (+), risk is 4-5%, 
- route of delivery does not influence vertical transmission, 
- scalp electrodes increase risk of transmission,
- no need to discourage breast feeding. 

Up to 30% of infected neonates may have acquired HCV  
“in utero” (Arch Dis Child Fetal Neonatal Ed 2005;90:F156-60)

Data are conflicting about duration of ruptured membranes 
and risk of HCV transmission (increased after 6 h ?)



Vertical Transmission of HCVVertical Transmission of HCV
((ObstetObstet GynecolGynecol SurvSurv 2006; 61:6662006; 61:666--72)72)

No association between vertical transmission of 
HCV and

- gestational age at delivery, nor 
- presence of chorioamnionitis.

In HCV/HIV co-infection: 
- transmission risk is higher (15-18%), 
- mode of delivery should be based in HIV status, 
- HAART may decrease transmission risk, 
- breast feeding should be discouraged.



Identifying the PatientsIdentifying the Patients









Clinical & SubClinical & Sub--clinical clinical 
Hepatitis CHepatitis C





Acute HCVAcute HCV

Incubation: 2-26 weeks (usually 7-8)

Symptoms: present in < 30%, mild & < 1month:                
- Common: anorexia, arthralgia, myalgia, fatigue; 
- Rare: jaundice, fever or skin rash. 
- Extremely rare: FHF.

DX: HCV-RNA (+) days to weeks after acquisition ;             
anti-HCV (+) in 4 weeks (74%).

Spontaneous HCV clearance:
- Children < 2 y.o. & young women = 45%; 
- Others = 23%



Acute HCVAcute HCV
TreatmentTreatment

If HCV-RNA(+) 3 months after inoculation, 
spontaneous clearance is rare.

Best regimen is unknown: starting 3 months after  
inoculation, IFN 5 MU QD x 4 wks + 3 MU TIW x 20 
wks gave 98% clearance;                                         
The mildest & shortest effective therapy is unknown. 

Patients should be abstinent from alcohol and drugs  
(anti-HCV is not protective).



Treatment of Acute HCV @ 8,12, & 20 wks, Treatment of Acute HCV @ 8,12, & 20 wks, 
PegPeg--IFN alpha 2a vs IFN+RBV x 12 wksIFN alpha 2a vs IFN+RBV x 12 wks

KamalKamal et al Abst # 37 AASLD, 2004et al Abst # 37 AASLD, 2004

90
100

80

100100
90 90 90

80

0
10
20
30
40
50
60
70
80
90

100

Rpx12 Wks Rpx24 Wks SVR

Start Wk 8 PEG
Start Wk 12 PEG
Start Wk 20 PEG



Chronic Hepatitis CChronic Hepatitis C







Diagnostic TestsDiagnostic Tests



Pattern of ALT Elevation in Chronic Pattern of ALT Elevation in Chronic 
HCVHCV

Pattern of ALT Elevation
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Degree of Fibrosis in Chronic HCVDegree of Fibrosis in Chronic HCV
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Markers of Viral Hepatitis C:Markers of Viral Hepatitis C:
AntiAnti--HCVHCV

Usually ELISA-3 

In patients with risk factors, almost all (+) are “true 
positives”

False (+) frequent in low prevalence population 
without risk factors (40%) and 
hypergammaglobulinemia

Rare false (-) [HIV(+), hemodialysis, transplant]



Markers of Viral Hepatitis C:Markers of Viral Hepatitis C:
AntiAnti--HCVHCV, , continuedcontinued

Acute HCV: anti-HCV turns (+) in 
- 74% at week 4;                      
- 98% at week 20.                                                 

(average “window” is 8 weeks)

Not a protective antibody

May remain (+) up to 10 years post-acute infection

Almost all patients with chronic HCV are     
anti-HCV (+)



Markers of HCV infection:Markers of HCV infection:
HCVHCV--RNA QuantitationRNA Quantitation

Uses Real-time PCR, Transcription mediated amplification 
(TMA), or TaqMan

Positive test confirms current infection.

Appears 1-2 weeks after infection

In perinatal infection 70% (+) @ 3 months; many clear 
spontaneously. Better test @ 18 months if anti-HCV is (+).

Variations of up to 0.5 log (3-fold) have no clinical 
meaning.



Markers of Viral Hepatitis C:Markers of Viral Hepatitis C:
HCVHCV--RNA QuantitationRNA Quantitation

Fall of < 2-log at week 12 of therapy predicts lack of 
response (PEG-interferon + Ribavirin)

Low viral load (≤ 400,000 IU/ml) respond better to 
therapy

Infrequent false (+) or false (-)

Viral load does not correlate with 
severity of disease.



Natural HistoryNatural History



Outcome of HCVOutcome of HCV
2525--30 year Follow30 year Follow--upup

23
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Resolves @ acute hepatitis
Chronic / No-cirrhosis
Compensated Cirrhosis
Decompensated Cirrhosis
Death/ Decompensated
Death/ HCC

25 – 30 years





*(1 drink = 12 oz beer = 1.5 oz liquor = 5 oz wine = 13.3g)*(1 drink = 12 oz beer = 1.5 oz liquor = 5 oz wine = 13.3g)

*







HCV CirrhosisHCV Cirrhosis
SurvivalSurvival

((FattovichFattovich G, et al. Gastroenterology 1997; 112:463G, et al. Gastroenterology 1997; 112:463--472)472)
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HCV CirrhosisHCV Cirrhosis
Decompensation & Hepatocellular CADecompensation & Hepatocellular CA
((FattovichFattovich G, et al. Gastroenterology 1997; 112:463G, et al. Gastroenterology 1997; 112:463--472)472)
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Effects of HCV in SocietyEffects of HCV in Society



Future Disease Burden:Future Disease Burden:
Estimated Increases from 2000Estimated Increases from 2000--20202020

(Davis GL Liver (Davis GL Liver TransplTranspl 2003:9:3312003:9:331--338)338)
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TreatmentTreatment



Histologic Scoring of FibrosisHistologic Scoring of Fibrosis

FIBROSIS METAVIR or 
Knodell

Ishak

None 0 0

Portal fibrosis (some p. areas) 1 1

Portal Fibrosis (most p. areas) 1 2

Bridging fibrosis (occasional) 2 3
Bridging fibrosis (marked) 3 4

Incomplete cirrhosis 4 5

Cirrhosis 4 6

Treat METAVIR/Knodell =/> 2, or Ishak =/> 3



Degree of Fibrosis in Chronic HCVDegree of Fibrosis in Chronic HCV
With Normal ALTWith Normal ALT

((SchiffmanSchiffman et al. J Infect Dis. 2000; 182:1595et al. J Infect Dis. 2000; 182:1595--1601)1601)
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Degree of Fibrosis in Chronic HCVDegree of Fibrosis in Chronic HCV
With Elevated ALTWith Elevated ALT

Degree of Fibrosis
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68% qualify for therapy (METAVIR >/= 2)
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STANDARD TREATMENTSTANDARD TREATMENT

Peg-Interferon dose
- Alpha-2a 180 mcg per week SQ
- Alpha-2b 1.5 mcg per kg per week SQ 

Ribavirin dose
- Genotypes 1,4,5, and 6

•Less than 75 kg 1000 mg per day, divided BID
•More than 75 kg 1200 mg per day, divided BID

- Genotypes 2 and 3  800 mg per day divided BID



GenotypeGenotype--11 chronic HCVchronic HCV
SVRSVR by Treatment Regimenby Treatment Regimen
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PEGPEG--IFN alpha 2a + RibavirinIFN alpha 2a + Ribavirin
Sustained Virologic ResponseSustained Virologic Response
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Alter et al. N Engl J Med. 1999;341;556-562.
Blatt et al. J Viral Hepatitis. 2000;7:196-202.

Genotype and Viral Load in US PatientsGenotype and Viral Load in US Patients

Genotype 1 
HVL

Genotype 1 
LVL

Genotype 
2,3 HVL

Genotype 2,3 Genotype 2,3 
Low Viral LoadLow Viral Load

49.5%49.5%

24.5%24.5%

14.7%14.7%

7.3%7.3%

Genotype 4,5,6  Genotype 4,5,6  
High Viral Load  High Viral Load  

Genotype 4,5,6 Genotype 4,5,6 
Low Viral LoadLow Viral Load2.7%2.7% 1.3%1.3%



Dose Reduction or DiscontinuationDose Reduction or Discontinuation
AASLDAASLD

HEMATOLOGIC 
THRESHOLD

DOSE MODIFICATION

ANC 500-750 Reduce Peg-IFN; ? Neupogen

ANC < 500 D/C Peg-IFN

Platelets 25K to 50 K Reduce Peg-IFN

Platelets < 25 K D/C Peg-IFN

Hemoglobin =/< 10 Reduce Ribavirin; ? Epo

Hemoglobin =/< 8.5 D/C Ribavirin



Effect of FibrosisEffect of Fibrosis



HCV Cirrhosis vs NoHCV Cirrhosis vs No--CirrhosisCirrhosis
PegPeg--IfnIfn alpha 2a + Ribavirin 1/1200 x 48 wksalpha 2a + Ribavirin 1/1200 x 48 wks
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Patients with pre-cirrhosis & cirrhosis (F3/F4) will remain at risk of HCC even if
they eliminate the infection (SVR); they should be under HCC surveillance.



ClassificationClassification ofof TreatmentTreatment ResponseResponse
By time By time toto be HCVbe HCV--RNA RNA negativenegative



Type of Treatment ResponseType of Treatment Response
Time to HCVTime to HCV--RNA < 50 IU/mL (RNA < 50 IU/mL (--))

4 weeks 12 weeks 24 weeks

RVR (-) (-) (-)

cEVR (+) (-) (-)

pEVR

Slow Responder

(+) > 2 log drop (-)

pEVR

Partial Responder

(+) > 2 log drop (+)

Null Responder (+) < 1 log drop

Breakthrough: from (-) to (+) during treatment Relapse: from (-) to (+) after treatment

N
o R

esponder

N
o R

esponder

Non-Responder: HCV-RNA (+) @ week 24



Undetectable = 44 weeks106
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Darling JM, et al. Clin Liver Dis. 2006;10:835-850.
Adapted from http://www.hepatitis.va.gov/vahep?page=prtop04-wp-03. Accessed January 4, 2008.
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Predictors of Response to TherapyPredictors of Response to Therapy



Predicting SVR by HCVPredicting SVR by HCV--RNA fallRNA fall
PegPeg--IFN alpha 2a + RBVIFN alpha 2a + RBV
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Effect of RVR & Effect of RVR & cEVRcEVR in SVR in SVR 
among among 

Different HCV GenotypesDifferent HCV Genotypes



Rapidity of Response by GenotypeRapidity of Response by Genotype
Fried MW, EASL 2008; Abstr #7Fried MW, EASL 2008; Abstr #7
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SVR by Response Type & GenotypeSVR by Response Type & Genotype
Fried MW, EASL 2008; Abstr #7Fried MW, EASL 2008; Abstr #7
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RVR Important Predictor of SVR: 
Conclusion

• Patients achieving RVR at week 4 have a high 
probability of SVR (> 86%) regardless of HCV 
genotype

• RVR is a better predictor of SVR than other 
pre-treatment factors including genotype

• This information may allow treatment to be 
tailored to the individual, regardless of 
genotype

Fried MW, et al. Presented at EASL 2008. April 23-27, 2008; Milan, Italy. Abstract #7.

Subanalysis of 3 Phase III trials



Effect of EthnicityEffect of Ethnicity



EffectEffect ofof EthnicityEthnicity in SVR in SVR –– GenotypeGenotype 11
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Effect of Weight, Steatosis & Insulin Effect of Weight, Steatosis & Insulin 
ResistanceResistance



EFFECT OF BODY WEIGHTEFFECT OF BODY WEIGHT









EFFECT OF STEATOSISEFFECT OF STEATOSIS











EFFECT OF INSULIN RESISTANCEEFFECT OF INSULIN RESISTANCE











Once the Patient has RVR, Once the Patient has RVR, cEVRcEVR, or , or pEVRpEVR::

Does Ethnicity, Fibrosis, or preDoes Ethnicity, Fibrosis, or pre--Treatment Treatment 
Viral Load effect SVR ?Viral Load effect SVR ?



Time to HCV RNA Undetectability 
as Predictor for SVR in Genotype 1
• Methods: Data from 1,243 genotype 1 patients in the following four clinical trials: 

Fried, Hadziyannis, Virahep-C, and LATINO, treated with Pegasys 180 mcg plus 
RBV 1,000/1,200 mg

• Retrospective analysis includes African American and Latino patients
SVR (%)

12 (34.3%)34 (54.8%)15 (75%)Cirrhotic

57 (32.2%)257 (61.5%)70 (71.4%)> 400,000
7 (41.2%)63 (72.4%)76 (78.4%)≤ 400,000

Baseline HCV RNA, IU/mL

52 (32.7%)286 (64.6%)131 (74.9%)Non-Cirrhotic

HCV RNA Undetectability

Cirrhosis Classification
5 (27.8%)19 (73.1%)4 (66.7%)African American

17 (32.1%)51 (48.6%)28 (73.7%)Latino
40 (33.6%)239 (66.8%)106 (75.7%)White

64 (33%)

Week 24 
(n = 194)

Race/Ethnicity
320 (63.4%)146 (74.9%)All (N = 1,243)

Week 4 
(n = 195)

Week 12 
(n = 505)

Shiffman ML, et al. Presented at EASL 2008. April 23-27, 2008; Milan, Italy. Poster #835.



Type of Response, Ethnicity and SVR in GType of Response, Ethnicity and SVR in G--11
ShiffmanShiffman ML. ESLD 2008; Poster 835ML. ESLD 2008; Poster 835
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Effect of Fibrosis & Viral Load in GEffect of Fibrosis & Viral Load in G--1 SVR1 SVR
ShiffmanShiffman ML. ESLD 2008; Poster 835ML. ESLD 2008; Poster 835
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ConclusionConclusion

Most of the effects of: 
- Viral Genotype, 
- Ethnicity, 
- Severity of Fibrosis, and 
- Baseline Viral Load    

are explained by how they affect the time to 
reach a negative HCV-RNA (% of RVR, cEVR, & 
pEVR).



EffectEffect ofof TreatmentTreatment ProlongationProlongation



PeginterferonPeginterferon--alfa2a plus ribavirin 800 mg for 48 versus 72 weeks in alfa2a plus ribavirin 800 mg for 48 versus 72 weeks in 
patients with detectable hepatitis C virus RNA at week 4 of treapatients with detectable hepatitis C virus RNA at week 4 of treatment.tment.

SanchezSanchez--TapiasTapias et al.et al. Gastroenterology.Gastroenterology. 2006 Aug;131(2):4512006 Aug;131(2):451--6060

Population: 510 treatment naïve patients

Treatment: 180 mcg Pegasys + RBV 800 mg

Groups  randomized at week 4: 
- A) HCV-RNA > 50 IU/mL treated 48 wks (165), 
- B) HCV-RNA > 50 IU/mL treated 72 wks (161),
- C) HCV-RNA < 50 IU/mL treated 24 wks (148), 
- D) HCV-RNA < 50 IU/mL treated 48 wks (36)

RVR



PeginterferonPeginterferon--alfa2a plus ribavirin 800 mg for 48 versus 72 weeks in alfa2a plus ribavirin 800 mg for 48 versus 72 weeks in 
patients with detectable hepatitis C virus RNA at week 4 of treapatients with detectable hepatitis C virus RNA at week 4 of treatment.tment.

SanchezSanchez--TapiasTapias et al.et al. Gastroenterology.Gastroenterology. 2006 Aug;131(2):4512006 Aug;131(2):451--6060
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Treatment of Chronic HCV Treatment of Chronic HCV 
in Chronic Kidney Disease, and ESRD in Chronic Kidney Disease, and ESRD 

on Dialysison Dialysis



Chronic Kidney DiseaseChronic Kidney Disease
Suggested RBV dose by Creatinine ClearanceSuggested RBV dose by Creatinine Clearance

KamarKamar N et al. Am J Kidney Dis. 2004;43:140N et al. Am J Kidney Dis. 2004;43:140--146 & 146 & 
BruchfeldBruchfeld A et al. Drug Monit. 2002;24:701A et al. Drug Monit. 2002;24:701--708708

Creatinine 
Clearance 
(Cockcroft
-Gault)

120

mL/
min

100

mL/
min

80

mL/ 
min

60

mL/ 
min

40

mL/ 
min

20

mL/
min

RBV

(mg/day) 1400 1200 1000 800 600 400



HCV in ESRD & postHCV in ESRD & post--KTxKTx
Treatment ConsiderationsTreatment Considerations

Risk of Interferon use post-KTx is high: 15-64% 
vascular rejection / tubulo-interstitial lesion.(not 
recommended)

Difficult to use Ribavirin in ESRD b/o toxicity (dose is 
150-300 mg/d) ; severe hemolysis.

Lower efficacy of Interferon (18-27% SVR) in ESRD.

Dose: PEG-Intron 1 mcg/kg/week; PEGASYS 135-180 
mcg/week.

Erythropoietin is usually needed



PegPeg--IFNIFN--a2a in ESRDa2a in ESRD
PharmacokineticsPharmacokinetics

Peg-Ifn-a2a is not significantly cleared by dialysis 
(hemodialysis or peritoneodialysis).

In a 12 weeks study, Peg-Ifn-a2a 135 or 180 mcg once 
weekly gave safe and constant concentration on 
patients with ESRD on hemodialysis. 

The dose of 135 mcg/wk in ESRD gives levels similar to 
those of patients with normal renal function receiving 
180 mcg/wk (13000 pg/mL).

Safety of 135 vs 180 mcg per week in ESRD is similar.



Chronic HCV in ESRDChronic HCV in ESRD
Natural HistoryNatural History

Indolent & asymptomatic; normal liver enzymes

Advanced fibrosis (F3-F4) in 22-32%

Death rate 35% higher in HCV cirrhosis

Risk of Liver Ca 50% higher in HCV (+)

Mortality of HCV (+) kidney Tx is 40% higher than HCV 
(-) kidney Tx.

Mortality of HCV (+) who receive kidney Tx is 50% 
lower than those who continue in hemodialysis.



HCV in Renal TransplantHCV in Renal Transplant

Survival: same 5-year but lower @ 10-years

Survival better than if continue on HD

Liver damage accelerated by Azathioprine and 
anti-lymphocyte globulin

Higher risk of membranous and 
membranoproliferative glomerulonephritis.

Decreased renal graft function



HCV in Renal TxHCV in Renal Tx
Natural History (10 years)Natural History (10 years)
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Algorithm for ESRD & Liver DiseaseAlgorithm for ESRD & Liver Disease
Am J. Transplant 2008;8:2243Am J. Transplant 2008;8:2243--22512251



PegPeg--IfnIfn--a2a Monotherapy in ESRD a2a Monotherapy in ESRD 
((hemohemo-- or or peritoneoperitoneo-- dialysis)dialysis)

Author Treatment Result

Kokoglu (J Gastroenterol
Hepatol 2006;21:575-580)

Rp(12): Peg 135 x 48w

C(13): no therapy

Rp: EOT(-) 84%, SVR 75%

C: EOT(-) 8%, SVR 8%

Sporea (World J Gastroenterol
2006;12(26):4191-4194)

Rp(10): Peg 180 x 48w SVR: ITT 30%, PP 50%

Chan (Nephrology 2007;12:11-
17)

Rp(6): Peg 135 x 48 w EOT(-) 83%, SVR 33%

Teta (Nephrol Dial Transplant 
2005;20:991-993)

Rp(3): Peg 90-180 x 24-48 
w

SVR 66%

Peck-Radosavljevic
(EASLD Abstr. April 2007)

Rp(38): Peg 135 x 48 w

Rp(43): peg 90 x 48 w

Interim wk 24: HCV-RNA(-) 
58% vs 49%

Ionita-Radu (EASLD Abstr. 
April 2007)

Rp(29): Peg 135 SVR 41%



PegPeg--InfInf--a2a + RBV in ESRD a2a + RBV in ESRD 
((hemohemo-- or or peritoneoperitoneo-- dialysis)dialysis)

Author Treatment Result

Rendina (Journal of 
Hepatology 2007:768-774)

Rp(35): Peg 135/RBV 200qd x 
48 w(g-1) or 24 w (g-no-
1)+EPO

C(35): no therapy

Rp: SVR 97% (93% g-1, 
100% g-non-1)

Hakim (DDW Abstr. May 2006) Rp(20): Peg 135/RBV 200 TIW x 
48 w

Interim 12 w: HCV-RNA(-) 
45%

Deltenre (AASLD Abstr. Oct 
2006)

Rp(14): Peg 180/RBV 800 per w 
x 24-48 w + EPO

OET(-): 79%, SVR 63%

Carriero (AASLD Abstr. Oct 
2006)

Rp(15): Peg 135-180/RBV 200 
qd x 4-76 w + EPO

SVR 31%

Bruchfeld (J Viral Hepatitis 
2006;13:316-321)

Rp(2): Peg 135/RBV 1400-2000 
mg per w + EPO

SVR 100%



Indications for Simultaneous LiverIndications for Simultaneous Liver--Kidney Kidney 
Transplant (SLK)Transplant (SLK)

Am J. Transplant 2008;8:2243Am J. Transplant 2008;8:2243--22512251

Automatic approval
- CKD stage IV or V + cirrhosis + symptomatic portal HTN or HVWPG 

>/= 10 mm Hg
- Liver failure + CKD with eGFR </= 30 mL/min for > 90 days
- Liver failure + AKI or HRS with creat > 2 mg/dL + dialysis >/= 8 

weeks
- Liver failure + CKD + Kidney Bx with > 30% glomerulosclerosis or

> 30% interstitial fibrosis.

MELD exception by Regional Review Board
- All other cases; comorbidities like DM, HTN, other pre-existing 

kidney disease, age > 65 will increase potential benefit for SLK.



TreatmentTreatment
PrePre--Liver TransplantationLiver Transplantation



PrePre--LTxLTx TreatmentTreatment
CandidatesCandidates

Best Candidates:
- Child-Turcotte score =/< 7
- MELD =/< 18

Best response: 
- genotype 2 & 3 (47% SVR) vs g-1 (13% SVR)

Patients with Child-Turcotte 8 to 10, or MELD 18 to 24 
are controversial.

Patients with Child-Turcotte =/> 11, or         
MELD =/> 25 are not treatment candidates.



Effect of preEffect of pre--LT Therapy on PostLT Therapy on Post--OLTxOLTx Outcome in Cirrhotics Outcome in Cirrhotics 
listed for LTlisted for LT

Everson et al. Rev. Everson et al. Rev. GastrointestGastrointest DisordDisord 2004;4 2004;4 SupplSuppl 1:S311:S31--3838
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Post Post OLTxOLTx HCVHCV--Recurrence in Listed Cirrhotics Treated with Daily IFN Recurrence in Listed Cirrhotics Treated with Daily IFN 
MonotherapyMonotherapy

Thomas et al. Liver Thomas et al. Liver TransplTranspl 2003;9:9052003;9:905--915915
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TreatmentTreatment
PostPost--TransplantationTransplantation



Treatment of Recurrent HCVTreatment of Recurrent HCV
PreemptivePreemptive

Starts therapy shortly post LTx.

Treatment is poorly tolerated.

Discontinuation rate: 33%

Reported SVR: 10-25%



Treatment of Recurrent HCVTreatment of Recurrent HCV
After METAVIR Stage 2After METAVIR Stage 2 (occasional bridging)(occasional bridging)

Interferon or RBV monotherapy have not improved 
fibrosis nor induced SVR.

With Peg-IFN + RBV, SVR has been 26-45%

60% of patients with SVR improve histology; 20 % 
remain stable.

30-60% require RBV dose reduction; 30% need 
discontinuation of therapy.

There is no increase in rate of Acute nor Chronic 
Rejection.



PegPeg--IFN + RBV for HCV Recurrence in IFN + RBV for HCV Recurrence in OLTxOLTx RecipientsRecipients
BerenguerBerenguer M et al. Liver M et al. Liver TransplTranspl 12:106712:1067--1076, 20061076, 2006

36 patients

Median time OLTx-Rp = 513 d

Cirrhosis 15%, cholestatic HCV 9%

88% off steroids

Premature D/C 40%

ADEs 57%

Rejection 14%

EPO increased SVR

HCV-RNA drop < 2 log @ 12 wks = 
non-response
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Is SVR Is SVR ““CureCure”” ??





Evolving New ConceptsEvolving New Concepts
PegPeg--Interferon + RBV TherapyInterferon + RBV Therapy

Genotype 1 (and 4, 5, & 6)
- Higher dose of RBV (15.3 mg/Kg) improves SVR by 

decreasing relapses.
- If HCV-RNA has fallen > 2 log but is still (+) by week 

12, SVR can be improved by prolonging therapy, from 
standard 48 weeks to 72 weeks. 

Genotype 2 & 3
- RBV dose of 11.2 mg/Kg or higher improves SVR.
- If HCV-RNA is still (+) at week 4, SVR will improve by  

prolonging therapy, from standard 24 weeks to 48 
weeks.



Question Being InvestigatedQuestion Being Investigated

Can we improve SVR by adding to [Peg-Ifn/RBV] 
either a protease inhibitor, RNA-polymerase 
inhibitor, NS5A inhibitor, or cyclophilin inhibitor, 
and making most patients HCV-RNA negative by 
week 4 or earlier ?

Can we improve SVR by decreasing insulin 
resistance and/or hepatic steatosis ?



Emerging Therapy in HCVEmerging Therapy in HCV

NS5B RNA-dependent RNA-
polymerase inhibitor:           
Non-nucleoside

- BILB-1941
- A-837093
- GS-9190

NS5B RNA-dependent RNA-
polymerase inhibitor:   
Nucleoside analogue

- R1626 (phase-2)
- MK-608
- R1656
- R7128

NS3/4 serine protease 
inhibitors

- Telaprevir (phase-2)
- Boceprevir (phase-2)
- GS9132/ACH-806
- ITMN-191

NS5A inhibitors
- A-831
- A-689

Cyclophilin inhibitors
- DEBIO-25
- NIM-811



44--week leadweek lead--in in NitazoxanideNitazoxanide + (Peg+ (Peg--IfnIfn alfaalfa--2a + 2a + 
NitazoxanideNitazoxanide) x 36 w in Chronic HCV) x 36 w in Chronic HCV (AASLD 2008, Abstr 1848)(AASLD 2008, Abstr 1848)

NTZ is a small molecule 
Thiazolide which inhibits HCV in 
Replicon system.

NTZ enhances intracellular 
activity of IFN by inducing PKR 
and eIF2-alpha

NTZ monotherapy for 24-weeks 
gives SVR of 17.4% in g-4 HCV.

12 w lead-in of NTZ + either 
(NTZ+Peg-Ifn+RBV) or 
(NTZ+Peg-Ifn) x 36 w were 
superior to 48 w Peg-Ifn+RBV in 
g-4 HCV (SVR = 79%, vs 61%, 
vs 50%) 

STUDY: open label, prospective.

Population: 44 IFN-Naïve 
patients (Egypt)- (g-1 = 3, g-2  
=1, g-4 = 40 patients)

Intervention: NTZ 500 mg BID 
with food x 4 weeks, followed by 
Peg-Ifn 180 mcg/week + NTZ 
500 BID x 36 weeks

Monitoring: monthly CBC, CMP 
& HCV-RNA (LLD 12 IU/mL)

Analysis: SVR by ITT



44--week leadweek lead--in in NitazoxanideNitazoxanide + (Peg+ (Peg--IfnIfn alfaalfa--2a + 2a + 
NitazoxanideNitazoxanide) x 36 w in Genotype) x 36 w in Genotype--4 HCV4 HCV (Abstr 1848)(Abstr 1848)
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AE: Those of Peg-Ifn. No ALT 
elevations, drug reductions nor 
discontinuations.

Two of 3 patients with g-1 had RVR; 
all 3 had SVR. 

Patient with g-2 had cEVR & SVR.

CONCLUSIONS:
- 4-week lead-in NTZ 

followed by 36 wks of Peg-
IFN, is adequate and very 
promising (80% SVR)

- Studies are ongoing in naïve 
and relapsed patients, with 
NTZ + [Peg-Ifn & Peg-Ifn + 
RBV]

%



TelaprevirTelaprevir (TVR) + Peg(TVR) + Peg--IfnIfn/RBV in HCV G/RBV in HCV G--1 Non1 Non--Responders Responders 
& Relapsers: 24 week Interim Analysis& Relapsers: 24 week Interim Analysis (AASLD 2008, Abstr 1852)(AASLD 2008, Abstr 1852)

Population: Patients with g-1 
HCV, who were “Peg-Ifn/RBV 
control” in previous Telaprevir
studies, and have received at 
least 4 w of TVR + Peg-IFN + 
RBV therapy (104 of 107 pts)

Subgroups:
- Null-response (49), 
- Partial Response (33), 
- Breakthrough (1), 
- Relapse (24)

Trial: Open Label Treatment

Analysis: ITT

INTERVENTION:
- TVR 750 mg q 8h x 12wks 

together with: 
- (Peg-Ifn 180 mcg/w + RBV 

1000-1200 mg/d) x 24 or 48 
wks

STOP RULE:
- Wk4 = HCV-RNA > 100 

IU/mL, 
- Wk 8 = > 25 IU/mL, 
- Anytime breakthrough = 

increase > 1 log, or titer > 
100 after being (-)



TelaprevirTelaprevir (TVR) + Peg(TVR) + Peg--IfnIfn/RBV in HCV G/RBV in HCV G--1 Non1 Non--Responders Responders 
& Relapsers: 24 week Interim Analysis& Relapsers: 24 week Interim Analysis (Abstr 1852)(Abstr 1852)
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AEs: Rash (4 d/c), Anemia, 
pleuritis, Itching, fatigue, 
depression

Breakthrough:
- Relapsed = 0/24, 
- Breakthrough = 1/1, 
- Partial = 2/33 (6%), 
- Null = 10/49 (20%)

CONCLUSION: Results are 
promising during initial 24 weeks 
of therapy of Non-responders 
and Relapsers.
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TelaprevirTelaprevir (TVR) q 8 or q 12, with Peg(TVR) q 8 or q 12, with Peg--IfnIfn Alfa 2a or 2b plus Alfa 2a or 2b plus 
RBV, in NaRBV, in Naïïve Gve G--1 HCV: 12 wk Interim Results1 HCV: 12 wk Interim Results (AASLD 2008, Abstr 1854)(AASLD 2008, Abstr 1854)

Study: Open label, multicenter, 
randomized, Phase 2

Patients: 161 adult, treatment naïve, 
genotype-1, non-cirrhotic.

Intervention:
- TVR 750 mg (q 12, or q 8 h) x 12 

wks + 
- RBV 1-1.2 g + 
- (Peg-Ifn a2a, or Peg-Ifn a2b)

Treatment duration:
- 24 wks if HCV-RNA (-) from wk 4 to 

20; 
- 48 weeks all others

Analysis: ITT

Demographics:
- 50% male, 
- mean age 44.3, 
- 91% caucasian, 
- median BMI 24 (18-46), 
- HCV-RNA 6.41 log

AEs:
- itching 56%,       nausea 56%, 
- flu-like 51%,       anemia 49%, 
- headache 41%,  rash 41%, 
- anorexia 39%,    fatigue 39%, 
- asthenia 36%,    diarrhea 33% 
- vomiting 31%,     fever 28%.



TelaprevirTelaprevir q 8 or q 12, with Pegq 8 or q 12, with Peg--IfnIfn Alfa 2a or 2b plus RBV, in Alfa 2a or 2b plus RBV, in 
NaNaïïve Gve G--1 HCV: 12 wk Interim Results1 HCV: 12 wk Interim Results (Abstr 1854)(Abstr 1854)
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CONCLUSION:
- All 4 regimens were similar 

in efficacy.
- High proportion achieved 

HCV(-) at weeks 4 & 12.
- Viral breakthrough was low 

(5.6%)
- Further studies with TVR q 

12 are warranted.
- Results from the first 12 

weeks of therapy of Naïve 
patients are promising. 
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BoceprevirBoceprevir + Peg+ Peg--IFNa2b/RBV in Treatment NaIFNa2b/RBV in Treatment Naïïve gve g--1 chronic 1 chronic 
HCVHCV (AASLD 2008, Abstr LB16)(AASLD 2008, Abstr LB16)

Boc is an oral HCV-NS3 protease 
inhibitor.

Phase 2 study of Boc (with or 
without Peg/RBV lead in) + 
Peg/RBV for 24 vs 48 weeks, in 
naïve g-1 HCV. 

Population:
- 595 patients, 
- 77% US, 
- 16% black, 
- 7% cirrhotic, 
- 89% > 600,000 IU/mL

Doses:
- Boc 800 mg p.o. TID
- Peg-IFNa2b 1.5 mcg/kg/week
- RBV 13.3 mg/kg (800-1400 mg/d)

Treatment arms:
- Peg/RBV x 4 weeks + Peg/RBV/Boc

x 24 weeks (103)
- Peg/RBV x 4 weeks + Peg/RBV/Boc

x 44 weeks (103)
- Peg/RBV/Boc x 28 weeks (107)
- Peg/RBV/Boc x 48 weeks (103)
- Peg/RBV x 48 weeks (104)

Outcomes:
- HCV-RNA (-) (LLD = 15 IU/mL)
- SVR



BoceprevirBoceprevir + Peg+ Peg--IFNa2b/RBV in Treatment NaIFNa2b/RBV in Treatment Naïïve gve g--1 chronic 1 chronic 
HCVHCV (Abstr LB16)(Abstr LB16)
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Resistance: Lower viral breakthrough 
with P/R lead in (11 & 7% vs 4 & 5%).

AEs: higher anemia, neutropenia, 
dysgeusia, myalgia & pruritus.

CONCLUSION:

Boc was safe up to 48 weeks.

Lead-in with Peg/RBV x 4 
weeks decreases viral 
breakthrough.

Boc x 28 w improves SVR, 
and Boc x 48 weeks doubles 
SVR over Peg/RBV x 48 w. 
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ConclusionsConclusions

Hepatitis C is a common disorder with serious 
and costly effects to the individual and society.

A directed history can identify patients at risk.

Identification of infected patients, followed by 
appropriate staging, counseling and treatment, 
can decrease liver damage to the individual and 
cost to society.



Questions ?Questions ?



Annual Liver SymposiumAnnual Liver Symposium
Saturday 12/7/07 Saturday 12/7/07 –– 8am8am

8:00-8:10   Welcome Craig McClain, M.D.

8:10-8:45   Hepatitis C Update     

Guy Neff, M.D.

8:45-9:20  NASH/ASH Matthew Cave, M.D., Craig McClain, M.D.

9:20-9:55  HCC  

Joseph Buell, M.D., F.A.C.S., Ashutosh Barve, M.D., Ph.D.

9:55-10:10 BREAK

10:10-10:35 Skin and Eye Problems in Liver Disease 

Ann Neff, M.D.

10:35-11:10 Hepatitis B and Other Liver Disease

Luis Marsano, M.D.



Chronic HCVChronic HCV

Most are asymptomatic; 6% symptomatic before 
diagnosis.

Symptoms: fatigue, RUQ discomfort, anorexia, 
nausea, itching, arthralgia, myalgia. 

Extrahepatic: mixed cryoglobulinemia, purpura, 
mononeuritis multiplex, PCT, membrano-proliferative 
glomerulonephritis, xerostomy, low-grade B-cell 
lymphoma, corneal ulcers and idiopathic pulmonary 
fibrosis, lichen planus.



Prevalence of HCVPrevalence of HCV

GROUP %

Hemophilia <’87        82

IVDA                         80

Hemodialysis             10

Transfusion < ’92        7

Person w STD             6

GROUP  %

Infant of  RNA(+) mother          
5

Homosexual men         4

Monogamous partner    2

General population    1.8

Volunteer blood donor .16





Prediction of SVR (NaPrediction of SVR (Naïïve)ve)
PEGPEG--Interferons + RibavirinInterferons + Ribavirin

HCV-RNA Status 
@ 12 wk

% Non-
Responders % SVR

HCV-RNA (-)
10 90

HCV-RNA (+) & 
drop > 2 log 74 26

HCV-RNA (+) & 
drop < 2 log 98.4 1.6



PEGASYS + Ribavirin 1PEGASYS + Ribavirin 1--1200 x 48 weeks1200 x 48 weeks
Genotype & Viral LoadGenotype & Viral Load on on SVRSVR
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PEGPEG--INTRON + Ribavirin 800INTRON + Ribavirin 800
SVR GenotypeSVR Genotype--1 vs G1 vs G--2/3 2/3 NaiveNaive
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PEGPEG--INTRON + Ribavirin 800INTRON + Ribavirin 800
Effect of Effect of Viral loadViral load in in GenotypeGenotype--11
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10 year





Vertical Transmission of HCVVertical Transmission of HCV
Cesarean Section vs Vaginal DeliveryCesarean Section vs Vaginal Delivery

The “Cochrane Pregnancy and Childbirth 
Group’s Trial Register”, and the “Cochrane 
Central Register of Controlled Trials” were 
analyzed until April 2006.

No randomized controlled trials were found 
(Cochrane Database Syst Rev 2006; Oct 18).

Systematic review of observational studies 
(subject to biases) or RCT’s are needed.



Ribavirin and TeratogenicityRibavirin and Teratogenicity

Patients should be informed that Ribavirin is teratogenic.

Ribavirin should not be started unless a pre-treatment 
pregnancy test has been negative.

Women of childbearing potential and all males should use 2 
methods of contraception during treatment and for 6 
months after therapy.

If pregnancy occurs, they should be advised of the 
significant teratogenic risk to the fetus.

Physicians are strongly encouraged to report any pregnancy 
in a patient or partner, during treatment or 6 months after 
treatment to: Ribavirin Pregnancy Registry @ 1-800-593-
2214



38% qualify for therapy (METAVIR >/= 2)





Treatment of Acute HCV @ 8,12, & 20 wks, Treatment of Acute HCV @ 8,12, & 20 wks, 
PegPeg--IFN alphaIFN alpha--2a vs (IFN + RBV) x 12 wks2a vs (IFN + RBV) x 12 wks

KamalKamal et al Abst # 37 AASLD, 2004et al Abst # 37 AASLD, 2004

68 pts with Acute hepatitis C;                      
7 had spontaneous clearance.

Treatment started at: 
- A) Week 8 (21), 
- B) Week 12 (20), 
- C) Week 20 (20)

IFN+RBV vs Peg-IFN alpha 2a x 12 wks; if 
HCV-RNA (+) at wk 12, treated 12 more wks.



Treatment of Acute HCV @ 8,12, & 20 wks, Treatment of Acute HCV @ 8,12, & 20 wks, 
PegPeg--IFN alpha 2a vs IFN+RBV x 12 wksIFN alpha 2a vs IFN+RBV x 12 wks

KamalKamal et al Abst # 37 AASLD, 2004et al Abst # 37 AASLD, 2004

Starting therapy at week 12 gave best 
results.

Peg-IFN alpha 2a 180 mcg/week 
monotherapy x 12 weeks, was superior to 
IFN+RBV treatment x 12 weeks, in all groups.
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Barriers to ScreeningBarriers to Screening





Should we test for Hepatitis CShould we test for Hepatitis C
only if ALT is elevated ?only if ALT is elevated ?
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Shiffman ML, et al. NEJM. 2007;357:124-134.

ACCELERATE Trial:
Study Design
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• A total of 1,469 patients were included in ACCELERATE, 
with 1,455 patients having HCV RNA measurements at 
week 4 in the standard population analysis

• Among these 1,455 patients, 955 (67%) achieved an RVR

33%

67%

No RVR

RVR

ACCELERATE Trial: Proportion of G2/3 
Patients Who Achieved an RVR

Shiffman ML, et al. NEJM. 2007;357:124-134.



Standard population
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0.5 1.0 2.0 4.0

Body weight > 80 kg vs ≤ 80 kg

HCV genotype 3 vs 2

Histological diagnosis:
(bridging fibrosis/cirrhosis vs minimal fibrosis)

Baseline HCV RNA level:
≤ 400,000 vs > 800,000 IU/mL

> 400,000 to 800,000 vs > 800,000 IU/mL

ALT quotient > 3 vs ≤ 3 x ULN
1.8 (1.4-2.2, P < 0.001)

1.9 (1.5-2.4, P < 0.001)

2.2 (1.6-2.8, P < 0.001)

3.0 (2.2-4.2, P < 0.001)

1.6 (1.1-2.2, P < 0.05)

1.5 (1.1-1.9, P < 0.003)

Odds Ratio (95% CI)

Multiple Logistic Regression

ACCELERATE Trial:
Predictive Factors of SVR

Shiffman ML, et al. NEJM. 2007;357:124-134.



≥ 2 log10 drop in HCV RNA at week 12 and HCV RNA negative at 
week 24

≥ 2 log10 drop in HCV RNA at week 12 but HCV RNA positive at 
week 24

• Slow responder   

• Partial responder

No RVR and detectable but ≥ 2 log10 drop in HCV RNA at week 12– Partial EVR (pEVR)

No RVR but HCV RNA negative (< 50 IU/mL) at week 12– Complete EVR (cEVR)

HCV RNA negative or > 2 log10 drop at week 12EVR
Early Virologic Response

New Definitions of Early Virologic Response 
to Antiviral Therapy for Hepatitis C1-2

1. Marcellin P, et al. Presented at AASLD 2007. Oct. 2-6, 2007; Boston, MA. Poster #1308.
2. Sánchez-Tapias JM, et al. Presented at EASL 2007. April 11-15, 2007; Barcelona, Spain. Poster #641.



Definitions of Virologic Response to 
Antiviral Therapy for Hepatitis C1-4

HCV RNA negative at end of treatment but HCV RNA positive after 
treatment cessationRelapse

HCV RNA negative or > 2 log10 drop at week 12EVR
Early Virologic Response

HCV RNA negative 24 weeks after end of treatmentSVR
Sustained Virologic Response

DefinitionResponse

HCV RNA negative at 4 weeks as defined by HCV RNA < 50 IU/mLRVR 
Rapid Virologic Response

1. Ferenci P, et al. Presented at EASL 2006. April 26-30, 2006; Vienna, Austria. Abstract #8.
2. Paulon E, et al. Eur J Gastroenterol Hepatol. 2006;18(4):321-325.
3. Pawlotsky JM. Hepatology. 2002;36(suppl 1):S65-S73.
4. Adapted from http://www.hepatitis.va.gov/vahep?page=prtop04-wp-03. Accessed January 4, 2008.
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