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Hepatitis C 

•Not only a liver disease

•What HCV “cure” means…..

•Treatment options



HCV and Liver Disease

Liver



Chronic HCV Infection Also Causes 
Extrahepatic Manifestations
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Is HCV more than a liver disease?
Increased mortality “beyond” the liver

The REVEAL cohort study

All causes Extrahepatic Circulatory Nephritic Oesophageal Prostate              Thyroid
diseases diseases Nephrotic cancer cancer cancer
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130─160 Million Chronic HCV Carriers Are 
at Risk of Developing Cirrhosis and/or HCC1,2

Within 20 years

1. World Health Organization. Media Centre: Hepatitis C. April 2014. http://www.who.int/mediacentre/factsheets/fs164/en/. Accessed May 20, 2014.

2. World Health Organization. Guidelines for the screening, care and treatment of persons with hepatitis C infection. April 2014. 2002. 

http://www.who.int/hiv/pub/hepatitis/hepatitis-c-guidelines/en/. Accessed May 20, 2014. 

Acute 
infection

Spontaneous 
clearance
(15%-45%)

Chronic 
infection 

(55%-85%)
Mild fibrosis

Moderate to 
severe 
fibrosis

Cirrhosis 
(15%-30%)

Decompensated cirrhosis

Hepatocellular carcinoma 
(2%-4% per year in cirrhosis)

HCV Host

Therapy





• Hematological manifestations of HCV infection

• HCV and iNHL: pathogenetic role and anti-
lymphoma effect of antiviral therapy

• HCV and Diffuse Large B-Cell lymphoma: peculiar
features, increased hepatotoxicity of conventional
immunochemotherapy, role of AVT

Outline



Hematological manifestation of HCV 
infection

Extra-hepatic manifestations of HCV infection:

 Thrombocytopenia

 Anemia (autoimmune hemolytic anemia, aplastic anemia, pure red
cell aplasia, sideroblastic anemia; ribavirinoxydative damage
and extravascular hemolysis)

 Neutropenia

 Cryoglobulinemia (type II)

 Non Hodgkin Lymphomas

Khedia S et al, Int J Prev Med 2014



 Cases: 12,126 chronic HCV-infected persons in the Chronic Hepatitis
Cohort Study (CHeCS) contributed 39,984 person-years of follow-up
from 2006 to 2010
 Controls: 133,795,010 records from 13 Surveillance, Epidemiology and
End Results Program (SEER) cancer registries

 The incidence of the following cancers was significantly higher among
patients with chronic HCV infection:

 liver (SRR, 48.6 [95% CI, 44.4–52.7])
 pancreas (2.5 [1.7–3.2])
 rectum (2.1 [1.3–2.8])
 kidney (1.7 [1.1–2.2])
 non-Hodgkin lymphoma (NHL) (1.6 [1.2–2.1])
 lung (1.6 [1.3–1.9])

HCV and incidence of cancer

Allison RD et al, Journal of Hepatology 2015





HCV and LPDs: 

factors influencing the risk of progression

MCS (III/II)/MGUS

Lymphoma

CGs/RF…

1. Genetically determined modulation of 

-immune response to HCV antigens

-autoreactivity triggered by HCV

2. Viral factors

3. Environmental factors



The replication of HCV in the extrahepatic organs

and, especially, lymphoid cells, might affect the 

pathogenesis of extrahepatic diseases with HCV 

infection. HCV persistent infection can cause 

malignant lymphoma.
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Log-rank test p=0.0159

Kawamura Y, et al. Am J Med 2007;120:1034-1041



• 100 pts (retrospective)

• 33 pts IFNα; 67 peg-IFNα

(±RBV)

• 52 pts gen 2; 37 gen 1

• 60 pts MZL, 7 LPL, 27 iNHL nos

• CR: 44%, PR 33% (ORR 77%) 

• Similar response in MZL and 

non-MZL (82% vs 70%, p=0.3)

• Median DOR : 33 m
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Arcaini L et al,  Ann Onc 2014

5-yr OS 92% (95% CI: 83%-96%)

5-yr PFS 63% (95%CI: 50%-73%)

OS

PFS

• SVR (clearance HCV-RNA): 80 pts (80%)

• Hematologic response: directly related to SVR (p=0.003)

IFN-based AT in 1st line iNHL
therapy: FIL study



AT in HCV+ iNHL: impact on survival

Antiviral therapy “at any time” (1st or ≥2nd line)

→ independent favourable prognostic impact on survival (OS)
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AT at any time 

Never

HR 0.29 (95% CI 0.19-0.45) p<0.001

OS

HR 95% CI p

Age >60 yrs 3.89 1.71 – 8.85 0.001

Cirrhosis 2.81 1.24 – 6.35 0.013

Albumin <3.5 

g/dl
3.16 1.64 – 6.09 0.001

Cryoglobulinemia 0.36 0.15 – 0.88 0.024

AT at any time 0.21 0.06 – 0.73 0.014

Arcaini L et al,  Ann Onc 2014

Multivariate analysis for OS 

(704 consecutive pts with iNHL)



20 trials

254 NHL pts

AVT: (peg)IFN+/-RIB

ORR to AVT: 73%

Predictors of response:

SVR, MZ histotype

ORR



All

(n=250)

DLBCL

(n=111)

MZL

(n=69)

Other*

(n=70)

Sex (M/F)
96/154 

(38%/62%)
48/63 (43%/57%) 19/50 (28%/72%) 29/41 (41%/59%)

Age > 60 years 188 (76%) 86 (80%) 51 (74%) 51 (73%)

AST > UNL 93 (41%) 45 (45%) 26 (40%) 22 (36%)

ALT > UNL 118 (49%) 53 (48%) 30 (45%) 35 (53%)

Bilirubin > UNL 32 (18%) 19 (21%) 7 (16%) 6 (13%)

Albumin < 3.5 g/dl 37 (16%) 27 (26%) 4 (6%) 6 (10%)

Cirrhosis 38 (15.5%) 27 (24.8%) 5 (7.3%) 6 (8.8%)

B symptoms 54 (21.6%) 37 (33.3%) 7 (10.1%) 10 (14.3%)

ECOG PS  > 1 39 (16%) 30 (28%) 4 (6%) 5 (7%)

Hemoglobin < 12 g/dl 65 (26.5%) 37 (34.3%) 18 (26.1%) 10 (14.7%)

Platelets < 100 x 109/L 23 (9.4%) 10 (9.4%) 6 (8.7%) 7 (10.3%)

LDH > UNL 78 (32.6%) 52 (48.6%) 13 (19.4%) 13 (20.0%)

Monoclonal component 73 (30.5%) 21 (20.0%) 33 (48.5%) 19 (28.8%)

Autoimmune manifestation 30 (13.1%) 1 (1.0%) 20 (29.4%) 9 (14.1%)

Cryoglobulin 42 (17.0%) 9 (8.2%) 16 (23.5%) 17 (24.6%)

Registro Lombardo Linfomi HCV positivi



3’UTR5’UTR Core E1 E2 NS2 NS4BNS3 NS5A NS5Bp 7
Telaprevir

Boceprevir

Simeprevir

Asunaprevir

ABT-450

MK-5172

Faldaprevir

Sovaprevir

ACH-2684

Daclatasvir

Ledipasvir

Ombitasvir

MK-8742

GS-5885

GS-5816

ACH-3102

PPI-668

GSK2336805

Samatasvir

Sofosbuvir
VX-135

IDX21437

ACH-3422

Dasabuvir

BMS-791325

PPI-383

GS-9669

TMC647055

NS5B

NUC Inhibitors

NS3/NS4A

Protease Inhibitors

NS5A

Replication Complex 

Inhibitors

Ribavirin

NS5B

Non-NUC 

Inhibitors

*Representative list; may not be fully inclusive

PolymeraseProtease

Daclatasvir

Ledipasvir
Ombitasvir

MK-8742

GS-5885

Velpatasvir (GS-5816)
ACH-3102

PPI-668

GSK2336805

Samatasvir

NS4A

“..previr” “..asvir” “..buvir”

The revolution of HCV antiviral therapy: 

DAAs (Direct-acting Antiviral Agents)



All treatment-naïve and treatment-experienced 
patients with compensated or decompensated 
chronic liver disease due to HCV should be  

considered for therapy (recommendation A1)

EASL: Indications for treatment: who

should be treated?

METAVIR 
F3–F4

Prioritise
treatment

A1 A2

METAVIR
F2

Treatment is
justified

METAVIR 
F0–F1

Individualise 
treatment

B1

Decompensated 
cirrhosis

Urgently treated 
IFN-free therapy

A1



1) Pazienti con cirrosi in classe di Child A o B e/o con epatocarcinoma con
risposta completa a terapie resettive chirurgiche o loco-regionali non
candidabili a trapianto epatico nei quali la malattia epatica sia determinante
per la prognosi

2) Recidiva di epatite dopo trapianto di fegato con fibrosi METAVIR1 ≥2 (o
corrispondente Ishack) o fibrosante colestatica

3) Epatite cronica con gravi manifestazioni extra-epatiche HCV-correlate
(sindrome crioglobulinemica con danno d'organo, sindromi linfoproliferative
a cellule B)

4) Epatite cronica con fibrosi METAVIR ≥3 (o corrispondente Ishack)
5) In lista per trapianto di fegato con cirrosi MELD <25 e/o con HCC all'interno

dei criteri di Milano con la possibilità di una attesa in lista di almeno 2 mesi
6) Epatite cronica dopo trapianto di organo solido (non fegato) o di midollo

con fibrosi METAVIR ≥2 (o corrispondente Ishack).
7) Pazienti con epatite cronica con fibrosi METAVIR F0-F2 (o corrispondente

Ishak)

Categorie di pazienti affetti da epatite C cronica ammesse alla 
rimborsabilità in Italia



IFN-free antiviral therapy in HCV+ NHL : 
1st case report (SMZL)

• 42 y, M 

• HCV genotype 1b, F0

• SMZL, spleen (17.5 cm), 

lymphocytosis (5.65 x 109/l)

• IFN-free regimen: FDV + DLV

+ RBV (16 w)

• SVR (4w)

• Hematologic response  

(spleen, lymphocytes)   

related to SVR

FDV: Faldaprevir, NS3/NS4A inhibitor

DLV: Deleobuvir, non-nucleoside NS5B inhibitor 

RBV: Ribavirina

Rossotti R et al,  J Hepat 2014



IFN-free antiviral therapy in HCV+ NHL

2 MZL: DAAs

1 MZL: DAAs+4xRituximab

2 DLBCL: CHT followed by DAAs

1 EN MZL

Sofosbuvir+Ribavirin

1 SMZL

Sofosbuvir+Ribavirin



• 46 pts with HCV-positive iNHL or CLL treated with 

DAA-based AT (IFN-free), retrospective 

• 8 Italian centres (FIL), 8 French (ANRS), 1 US, 1 

German

• 1ary Endpoint: ORR

• 2ary Endpoints: CR, PFS, OS 

Blood, 2016 



Arcaini L et al, Blood, 2016 

DAA-based AT in HCV+ iNHL

Baseline pts characteristics Baseline pts characteristics

**Sofosbuvir combined with simeprevir (n=13), ribavirin

(n=15), daclatasvir (n=8), or ledipasvir (n=3)

***Paritepravir/ritonavir/ombitasvir with or without

dasabuvir with or without ribavirin (n=6) or

faldaprevir/deleobuvir/ribavirin (n=1)

SVR: 45/46 (98%) ORR 67%, CR 26%, PR 41%; ORR in MZL 73% No response in CLL

Significant better lymphoma response: serum MC

Trend for better lymphoma response: extranodal disease

PFS 1y: 75%



Dreyling et al,  Ann Onc 2013

Antiviral therapy in HCV+ iNHL: guidelines

“the panel recommends initial antiviral 

therapy in asymptomatic patients with low-

grade HCV-positive indolent B-cell NHL”

Antiviral therapy (AVT):

standard 1st line treatment in asymptomatic patients

with iNHL HCV+ (who do not need immediately

conventional treatment of lymphoma)

2016



• 15% DLBCL pts are HCV infected

• Transformation from low-grade NHL, spleen
involvement, high LDH: more common in HCV+ve pts

• Poorer OS: OS@2ys 56% in HCV+ve vs 80% in HCV-ve

• Greater hepatotoxicity in HCV+ve cohort

• Addition of Rituximab does not influence short-term
hepatotoxicity occurence, but cases of HCV 
reactivation have been described

HCV positive DLBCL

Besson C et al, JCO 2006

Visco C et al, Ann Oncol 2006

Hsieh CY et al, JCO 2008



Ennishi D et al, Blood 2010

DLBCL treated with R-CHOP

PFS

OS

HCV-RNA



HCV positive DLBCL: a prognostic model

Merli M et al, Haematologica 2014

• Severe hepatotoxicity: 14% pts

• The addiction of Rituximab was
not associated with an increased
risk of severe hepatotoxicity

• 3 ys OS: 71%; 3 ys PFS: 55%

• Prognostic factors at multivariate
analysis: poor ECOG, low serum
albumin level, high HCV viral
load HCV prognostic score

OS

PFS



HCV positive DLBCL: role of AVT

Hosry J et al, International Journal of Cancer 2016

• Retrospective analysis at MDACC 2004-2014

• 304 DLBCL pts, 76 cases HCV+ve and 228 controls HCV-ve

• Cases vs Controls: EN involvement (79 vs 72%, p: 0.07), upper GI
tract involvement (42 vs 24%, p: 0.004)

• 76 HCV+ve cases: 10 pts AVT after CHT (excluded), 26 pts AVT
before DLBCL diagnosis, 40 pts no AVT

• AVT: interferon-based regimen

• No AVT cases vs controls: higher refractoriness rate to first line
therapy (33 vs 17%, p:0.05), worse 5 ys OS (HR: 2.3, p: 0.04)

• AVT improved 5 ys OS between cases both in univariate (39 vs
16%, p: 0.04) and in multivariate analysis (HR: 0.21, p: 0.001)



DAAs & chemotherapy

Economides MP et al, AP&T 2016



Role of HCV in Hematology: Summary

• HCV infection can cause benign but difficult to manage hematological
manifestations, being thrombocytopenia the most common

• Incidence of cancer other than HCC is increased in HCV-infected population,
and NHL are between the most frequent extra-hepatic malignancies

• AVT can reduce the incidence of NHL in HCV+ve setting
• HCV has a pathogenetic role in indolent NHL, but multiple and complex

mechanisms are still to be fully clarified

• AVT, both with IFN-based and IFN-free regimens, can obtain iNHL
regression, and are considered the gold standard for asymptomatic pts

• HCV+ve DLBCL pts have higher risk disease and standard ICHT is burdened
with hepatotoxicity resulting in inferior dose intensity

• DAAs concomitant to standard chemotherapy is under investigation




