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S.G. 56 anni

• HIV noto da 21 anni

• CDC-93: B1

• In terapia anti-HIV con 
Abacavir/lamivudina/darunavir-r

• CD4: 360cells/ml

• HIV RNA : negativo

• HIV noto da 3 anni

• CDC-93: A1

• In terapia anti-HIV con 
tenofovir/emtricitabina/rilpivirina

• CD4: 710cells/ml

• HIV RNA: negativo

D.R. 41 anni

• HIV RNA : negativo

• Anti-HCV noto da 21 anni

• HCV genotipo 1a

• IL28B-CC

• Trattamento con Peg-IFN plus Riba 
con relapse

• Eco addome: margini irregolari

• HIV RNA: negativo

• Anti-HCV noto da 3 anni

• HCV genotipo 3

• IL28B-TT

• Naive al trattamento anti-HCV

• Biopsia epatica: fibrosi 2 secondo 
Ishak



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)– Triplice terapia (Peg-IFN+Riba+DAA)

– Regimi IFN-free
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Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

– Impatto dell’epatopatia cronica nella 
mortalità dei soggetti HIV positivi

• Come?• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)

– Regimi IFN-free



Disclosure

Finanziamento di Gilead Sciences S.r.l. “L’infezione da 
HBV nelle popolazioni speciali (donne in gravidanza, 
popolazioni immigrate, popolazioni in età 
pediatrica): progetti di awareness ed accesso alla 
diagnosi”, Fellowship Program 2011 e 2013diagnosi”, Fellowship Program 2011 e 2013

Finanziamento di Hoffmann-La Roche Ldt “L’infezione 
da HBV in una popolazione di immigrati irregolari”



HIV and HCV infections: serious world health 
concerns

HIV infection

� 34 million people worldwide have 
HIV1

� The global incidence of HIV is 
2.7 million/year1

HCV infection

� 170 million people worldwide 
have HCV2

� Incidence of HCV is ~150 000/year 
in US/W. Europe2

� 5–7% of HCV patients die from 

HIV-HCV co-infection

• Around a quarter of patients with HIV in Europe are co-infected with HCV3

• 10% of patients with HCV are HIV co-infected4

• HIV-HCV co-infection may result in multi-systemic disorders5

• HCV co-infection results in a 50% increase in mortality in AIDS patients6

� 1.8 million deaths in 20101
� 5–7% of HCV patients die from 

the disease2

1. World Health Organization. Global Summary of the HIV.AIDS Epidemic. Available from: http://www.who.int/hiv/data/en/; 2. World Health Organization. 
Hepatitis C. Available from: http://www.who.int/csr/disease/hepatitis/whocdscsrlyo2003/en/index.html; 3. Soriano V, et al. J Infect Dis 2008;198:1337–44

4. Maier I, Wu GY. World J Gastroenterol 2002;8:577–9; 5. Operskalski EA & Kovacs A. Curr HIV/AIDS Rep 2011;8:12–22
6. Branch A, et al. Clin Infect Dis 2012;55:137–44



Studio di coorte (11 coorti) che ha arruolato 
23.441 pz anti-HIV positivi presso 188 centri 
tra Europa, Stati Uniti ed Australia e li ha 
monitorati per una media di 3.5 anni al fine 
di valutarne la mortalità AIDS e non AIDS-
correlata. 
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1,246 deaths (5.3%; 1.6 per 100 person-years)



Liver disease remains 2nd leading cause of death

in later HAART era in HIV-infected persons in D:A:D

• 33,308 participants from 1999-2008

– 15.3% with HCV (Ab or RNA+)

– 11.5% HBV (prior/active) 

• 2482 deaths

– 29.9% AIDS-related

– 13.7% liver-related

Factor Adjusted 
RR

95% CI

Age, per 5 years older 1.16 1.09-1.24

IDU (MSM reference) 5.02 3.56-7.08

HTN 2.34 1.83-2.99
– 13.7% liver-related

– 11.6% CVD-related

• Liver-related deaths declined over time

– 2.67/1000 PYs (99-00) to 

1.45/1000 PYs (07-08)

• Rates highest in CD4<100 cells/mm3

D:A:D study, AIDS Jun 2010 24 (10)

HTN 2.34 1.83-2.99

Diabetes 2.37 1.68-3.35

HCV 1.67 1.21-2.31

HBV 2.37 1.74-3.22

CD4 count per 50 cell/uL 
increase

0.82 0.79-0.85

HIV RNA >5 log cp/ml 1.68 1.01-2.80
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From 2005 to 2009 9,053 subjects:
459 deaths (5.1%)

HIV Medicine, 2013



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?

– Duplice terapia (Peg-IFN+Riba)– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)

• Problematiche

– Interazioni

– Effetti collaterali

– Resistenze



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

– Impatto dell’epatopatia cronica nella 
mortalità dei soggetti HIV positivi

– Progressione rapida della fibrosi– Progressione rapida della fibrosi

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)

– Regimi IFN-free



Contagio HCV

Infezione subclinica: 
60-80% Epatite acuta: 20-40% Epatite 

fulminante
(evento rarissimo)

Storia naturale dell’infezione da HCV
nei soggetti HIV

Infezione cronica: 50-70%

Decorso benigno
(ALT persistentemente 

normali): ~25%
Epatite cronica: ~ 45%

Cirrosi: 15-25% Epatocarcinoma:
1-4% per anno

?



Coinfezione HIV-HCV
- evoluzione della fibrosi -

• Evoluzione della fibrosi
– Basi molecolari

– evidenze cliniche– evidenze cliniche

• Conseguenze:

– sviluppo di cirrosi

– sviluppo di HCC

– scompenso epatico

– aumentata mortalità  



HIV-HCV coinfection: pathogenesis

Curr HIV/AIDS Rep. 2011; 8: 12–22.



HIV-HCV coinfection: liver diseases progression

Chen YC, Nat Rev Gastroenterol  Hepatol 2014



J Infect Dis 2013

Serial plasma lipopolysaccharide (LPS), endotoxin core antibody, intestinal fatty 
acid–binding protein (I-FABP), soluble CD14 (sCD14), interleukin 6 (IL-6), 
interleukin 10, and tumor necrosis factor α (TNF-α) levels over a 5-year period in 44 
HIV/HCV-coinfected women, 21 of whom experienced liver disease progression 
and 23 were nonprogressors.



HIV-HCV coinfection: liver diseases progression

Chen YC, Nat Rev Gastroenterol  Hepatol 2014



NK cells from HCV (n = 35), HIV/HCV (n = 28), HIV (n = 8) patients and 
healthy controls (n = 30). 
NK cells were cultured in the presence or absence of supernatants from 
CD3/CD28-stimulated CD4+ cells. 
Then, NK cells were co-incubated with activated HSC and studied for 
degranulation, IFN-γ secretion, and induction of HSC apoptosis.

J Hepatol 2013

degranulation, IFN-γ secretion, and induction of HSC apoptosis.



Coinfezione HIV-HCV
- evoluzione della fibrosi -

• Evoluzione della fibrosi
– Basi molecolari

– evidenze cliniche– evidenze cliniche

• Conseguenze:

– sviluppo di cirrosi

– sviluppo di HCC

– scompenso epatico

– aumentata mortalità  



Fibrosis progression and HIV coinfection

Cases: 122 HIV/HCV patients Controls:122 HCV patients

Case and control subjects were matched by age (+5 years), gender, 
daily alcohol intake, route and duration of HCV infection

Benhamou et al. Hepatology, 1999
* Ratio between fibrosis stage (METAVIR scoring * Ratio between fibrosis stage (METAVIR scoring 
system) and the HCV durationsystem) and the HCV duration

Rate of fibrosis progression*Rate of fibrosis progression*
(units of fibrosis for year)(units of fibrosis for year)

0.153 (95% CI, 0.1170.153 (95% CI, 0.117--0.181)0.181) 0.106 (95% CI, 0.0840.106 (95% CI, 0.084--0.125) 0.125) 

P<0.0001



Liver biopsies (LBs) from 440 consecutive HIV/HCV-coinfected patients 
(Group HIV/HCV) and 374 consecutive HCV-monoinfected patients 
(Group HCV) were evaluated for necroinflammation and fibrosis (Ishak)

Infection 2013

Fibrosis >4 in HCV and HIV-HCV by age

p: 0.01
p: 0.002



Rapid fibrosis progression among 174 HIV/HCV-co-infected non cirrhotic 
adults  between 2 liver biopsies  (median time interval 2.9 years)

Impact of HIV on HCV Fibrosis Progression Rates

Sulkowski M AIDS 2007; 21: 2209-2216



49 patients with two sequential liver biopsies: 
-18 non-responders to IFN+ Ribavirine treatment (Group HCV Rx)
- 31 patients who remained untreated for HCVdisease (Group HCVuntreated)

Br J Infect Dis 2014



Coinfezione HIV-HCV
- evoluzione della fibrosi -

• Evoluzione della fibrosi
– Basi molecolari

– evidenze cliniche– evidenze cliniche

• Conseguenze:

– sviluppo di cirrosi

– sviluppo di HCC

– scompenso epatico

– aumentata mortalità  



Metanalisi includente 27 studi pubblicati entro settembre 2007 che hanno confrontato 
il rischio di evoluzione in cirrosi tra soggetti con monoinfezione da HCV e coinfetti.  



All 41 HIV-infected subjects with a diagnosis of HCC included in three cancer registry 
databases  (as cases) and  1,085 HCC cases that occurred in the province of Brescia, North 
Italy, in the period 1995–1998 and all cases reported at the CLIP were enrolled as controls

AIDS 2004



CID 2013

All  82 HIV-infected patients diagnosed of HCC in 18 
hospitals in Spain before 31 December 2010 were included.



Coinfezione HIV-HCV
- evoluzione della fibrosi -

• Evoluzione della fibrosi
– Basi molecolari

– evidenze cliniche– evidenze cliniche
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Mortality in HCV-infected patients with HIV 

Chronic HCV infection is independently associated with a 50% 
increase in mortality among patients with a diagnosis of AIDS
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Limketkai BN et al. JAMA 2012;308:370-8

Studio di coorte che ha arruolato 638 pazienti coinfetti senza evidenza clinica di 
cirrosi. I pz sono stati sottoposti a biopsia epatica e monitorati per un periodo 
mediano di 5.82 anni.



Studio di coorte che ha arruolato 711 pazienti HIV/HCV+ che hanno iniziato IFN e RBV tra il 
2000 ed il 2005 in 11 unità spagnole e li ha monitorati per un periodo medio di 20.8 mesi.

Occurrence of liver-related events



Studio di coorte che ha arruolato 1599 pazienti HIV/HCV+ trattati con IFN e RBV 
tra il 2000 ed il 2008 in 19 unità spagnole e li ha monitorati per 5 anni (mediana)

Berenguer J, et al

OverallOverall
mortality

Liver rel.
mortality

Non Liver rel.
mortality

Non Liver rel.
Non AIDS mortality



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

– L’efficacia della ART riduce la mortalità AIDS 
correlata e magnifica la mortalità non AIDS 
correlata

– La progressione di HCV nei soggetti anti- HIV è 
rapidarapida

– LA SVR migliora la sopravvivenza

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)

– Regimi IFN-free 



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?

– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)– Triplice terapia (Peg-IFN+Riba+DAA)

– Regimi IFN-free

• Fattori predittivi



Summary of Results 

from Coinfection Trials 

Study N    Treatment SVR (%)

All GT  1 GT non-1

RIBAVIC 412    PEG IFN α-2b + RBV 800 27 17* 44
IFN α-2b + RBV 800 20     6          43

ACTG 133 PEG IFN α 2a + RBV 600 27 14 73        ACTG 133 PEG IFN α 2a + RBV 600 27 14 73        
IFN α -2a + RBV 600 12     6         33

APRICOT 860 PEG IFN α 2a + RBV 800 40 29 62
IFN α -2a + RBV 800 12     7          20

LAGUNO 93 PEG IFN α-2b + W/B RBV 44 38 53
IFN α-2b + W/B RBV 21      7      47

PRESCO 389 PEG IFN α-2a + W/B RBV 5050 3636 7272
G1 48 w 31     72w 52G1 48 w 31     72w 52
G2 24 w 67     48w 82G2 24 w 67     48w 82



Opera study: Sustained virological response 

by baseline characteristics

p<0.0001
p<0.0001

p=0.0005

SVR was achieved by 588/1523 patients (38.6%)

HCV genotype HCV viral load HIV viral load

588/1523 214/853 374/670 330/1009 250/487 134/423 447/1078



SVR rate with Peg-IFN+RIBA in HIV/HCV and HCV patients 
by genotype 1 and high HCV load (>800,000copies/ml) 

Sulkowski MS, Sem Liv Dis 2014

Torriani FJ
NEJM 2004

Hadziyannis SJ
Ann Intern Med 2004



HIV Medicine 2009



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?
– Duplice terapia (Peg-IFN+Riba)
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Fattori predittivi di risposta alla 

duplice nei soggetti coinfetti

• IL 28-B 

• Numero di CD4 

• Tipo di ART• Tipo di ART

• Insulino-resistenza

• Nuovi fattori predittivi



Anche nei coinfetti il polimorfismo rs12979860 del 
gene codificante per il recettore dell’IL28B si è 
rivelato un importante predittore di risposta all’IFN, 
particolarmente nei genotipi 1 e 4.

Fattori predittivi di risposta alla 

duplice nei soggetti coinfetti

particolarmente nei genotipi 1 e 4.
Pineda JA et al. Clin Infect Dis 2010;51:788-95

Rallon NI et al. AIDS 2011;25:1025-33



Studio prospettico su 154 pz HIV/HCV trattati con peg-IFN e RBV tra il 2001 ed il 2008



• La conta basale dei CD4 ha mostrato 
importanza solo nei soggetti con genotipo 1

Fattori predittivi di risposta alla 

duplice nei soggetti coinfetti

Opravil  M et al. J Acquir Immune Def Syndr 2008;47:36-49
Valerio L et al. J Acquir Immune Def Syndr 2008;47:50-55



RCT includente 857 pazienti coinfetti assegnati ad uno di tre bracci (IFNα-2a 3MU 
x3/wk+RBV, pegIFN α-2a 180μg/wk+placebo, pegIFN α-2a 180μg/wk+RBV). I tassi di 
SVR nei tre bracci sono stati posti in correlazione alla conta basale dei CD4.

All genotypes

HCV genotype 1



• È controverso il significato dell’insulino-
resistenza quale predittore negativo di risposta 
all’IFN nei coinfetti.

Fattori predittivi di risposta alla duplice 

nei soggetti coinfetti

all’IFN nei coinfetti.
Ryan P et al. J Acquir Immune Def Syndr 2010;55:176-81
Merchante N et al. J Hepatol  2009;50:684-92



Studio retrospettivo comprendente 218 pazienti 
coinfetti trattati con IFN e RBV tra il 2000 ed il 
2007. La SVR è stata posta in relazione 
all’insulino resistenza, valutata tramite HOMA.

Studio prospettico includente 155 pazienti 
coinfetti trattati con pegIFN e RBV tra il 2001 ed 
il 2006. La SVR è stata posta in relazione 
all’insulino resistenza valutata tramite HOMA.



• Il livello sierico di 25OH-D3 è da poco emerso 
quale predittore di risposta all’IFN nei pazienti 

Fattori predittivi di risposta alla duplice 

nei soggetti coinfetti

quale predittore di risposta all’IFN nei pazienti 
HIV/HCV+.

Mandorfer M et al. AIDS 2013,27:227-32



Studio prospettico includente 65 pazienti HIV/HCV+ trattati con peg-IFN e RBV. I tassi di SVR sono 
stati posti in relazione ai livelli di 25OH-D pretrattamento. Genotipi 1/4, alta viremia, fibrosi avanzata 
ed IL28 non C/C sono stati considerati come fattori predittivi negativi di risposta al trattamento.



Studio prospettico includente 65 pazienti HIV/HCV+ trattati con peg-IFN e RBV. 
I tassi di SVR sono stati posti in relazione ai livelli di 25OH-D pretrattamento.

Genotipi 1/4, alta viremia, fibrosi avanzata 
ed IL28 non C/C sono stati considerati come fattori 
predittivi negativi di risposta al trattamento.

N° of pts 13   37  15



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)– Triplice terapia (Peg-IFN+Riba+DAA)

– IFN-free regimens

• Fattori predittivi



Study 110: Telaprevir + PegIFN/RBV in GT1 HCV Tx-

Naive HCV/HIV Coinfection

Multicenter, randomized, double-blind, placebo-controlled phase II trial

Part A: No Current ART PegIFN/RBVTVR† 750 mg 
q8h +

Wk 12 Wk 48
WK 72

(SVR24)
Wk 60

(SVR12)

HIV patients

Placebo +
PegIFN/RBV

Placebo +
PegIFN/RBV

PegIFN/RBV
(n = 16)

Part B: Stable ART
HCV/HIV-coinfected patients on 

stable ART,*
CD4+ cell count ≥ 300 cells/mm3,

HIV-1 RNA ≤ 50 copies/mL
(N = 47)

Follow-up

Part A: No Current ART
HCV/HIV-coinfected patients, 

CD4+ cell count ≥ 500 cells/mm3,
HIV-1 RNA ≤ 100,000 copies/mL

(N = 13)

Follow-up

PegIFN/RBV
(n = 6)

PegIFN/RBV
(n = 7)q8h +

PegIFN/RBV

PegIFN/RBV
(n = 31)

TVR† 750 mg 
q8h +

PegIFN/RBV

Sulkowski MS, et al. AASLD 2012. Abstract 54. 
*Either EFV/TDF/FTC or ATV/RTV + TDF + (FTC or 3TC).
†TVR dose increased to 1125 mg q8h with EFV.



Study 110: SVR24 With TVR + PegIFN/RBV in 

HCV GT1/HIV-Coinfected Patients

• Higher SVR24 rate with 
TVR-based therapy

• No significant drug–drug 
interactions with TVR and ART

– TVR plasma levels similar in 
patients with or without ART

– EFV and ATV/RTV plasma levels 
similar in patients with or without 

Telaprevir + PR
Placebo + PR

74 71 69

80
80

100

similar in patients with or without 
TVR

• No HIV breakthroughs in patients 
using ART during HCV treatment

• Safety and tolerability similar to 
treatment in patients with HCV 
monoinfection

Sulkowski MS, et al. AASLD 2012. Abstract 54. 
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Boceprevir + PegIFN/RBV in GT1 HCV 

Therapy–Naive HIV/HCV Coinfection

BOC 800 mg TID + HIV/genotype 1 PegIFN/RBV*

Randomized 2:1; stratified by 
cirrhosis/fibrosis and HCV RNA 

(< vs ≥ 800,000 IU/mL) Wk 4 Wk 48 Wk 72

Mallolas J, et al. EASL 2012. Abstract 50.

BOC 800 mg TID + 
PegIFN/RBV* 

(n = 64)

Placebo† + PegIFN/RBV*
(n = 34)

HIV/genotype 1 
HCV–coinfected 
patients naive to 
HCV treatment, 

receiving effective 
antiretroviral 

therapy 

(N = 98)

*PegIFN 1.5 µg/kg/wk; RBV 600-1400 mg/day, according to weight, in divided BID dose.
†Patients in placebo arm with HCV RNA ≥ lower limit of quantification at Wk 24 eligible to receive open-label BOC plus 
pegIFN/RBV. 

PegIFN/RBV*
lead-in
(n = 64)

PegIFN/RBV*
lead-in
(n = 34)

Follow-up



Higher SVR12 Rates With BOC + P/R vs 

P/R Alone in HIV/HCV Coinfection

• Interim efficacy analysis
– 3 BOC pts had not yet reached 

SVR12 time point 

• HIV-1 RNA breakthrough observed 
in 7 pts

– BOC + P/R: n = 3/64

– Placebo + P/R: n = 4/34

• Tolerability similar to that seen in 
HCV monoinfection80

100

HCV monoinfection

– Similar rates of total and serious 
adverse events in BOC and placebo 
groups 

– Higher rates of discontinuation 
due to toxicity with BOC (20%) 
vs placebo (9%)

• Caution needed with drug-drug 
interactions

0

20

40

60

80
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12
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P/R

n/N = 9/34

26.5

37/61

60.7*

BOC + P/R

*Reflects presented data; speaker noted verbally that 
remaining 3 pts have now reached and achieved SVR12

Mallolas J, et al. EASL 2012. Abstract 50.



Study 110: Telaprevir + PegIFN/RBV in 

GT1 HCV/HIV Coinfection

• Phase II randomized controlled trial[34]

– Telaprevir TID + pegIFN/RBV vs 
pegIFN/RBV alone for 48 weeks 

• HCV treatment-naive HIV+ patients (N 
= 60)

• No HIV breakthrough

No ART
EFV/TDF/FTC
ATV/ritonavir 
+ TDF/FTC
Total

100

80
71 69

80
74

• No HIV breakthrough

• Safety and tolerability

– Increased pruritus, headache, nausea, 
rash, and dizziness with telaprevir-
based therapy

– Anemia: 18% in both groups

• SVR comparable to GT1 HCV-
monoinfected patients (75%)[35]
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Sulkowski MS, et al. Ann Intern Med. 2013;159:86-96. 
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Study P05411: Boceprevir + PegIFN/RBV in 

GT1 HCV/HIV Coinfection

• Phase II randomized controlled trial[36]

– PegIFN/RBV lead-in 4 weeks then 
boceprevir + pegIFN/RBV for 44 weeks 
vs pegIFN/RBV alone  for 48 weeks

• HCV treatment-naive HIV+ patients (N 
= 98)

– All with HIV-1 RNA < 50 cells/mL 60

80

100

63
– All with HIV-1 RNA < 50 cells/mL 

on antiretroviral therapy

• No difference in HIV breakthrough

• Safety and tolerability

– Increased anemia, pyrexia, and 
decreased appetite with boceprevir-
based therapy

• SVR comparable to GT1 HCV-
monoinfected patients (68%) 0

20

40

60

SV
R

 (
%

)

PegIFN/RBV

n/N = 10/34

29

40/64

Boceprevir + 
PegIFN/RBVSulkowski M, et al. Lancet Infect Dis. 2013;13:597-605. 

.



Treatment Paradigm With HCV PIs in 

the HCV/HIV-Coinfection Setting



• TVR
– Substrate of CYP3A

– Inhibitor of CYP3A

– Substrate and inhibitor 

Both BOC and TVR Have Potential for Many 

Drug–Drug Interactions

• BOC
– Strong inhibitor of 

CYP3A4/5 

– Partly metabolized by – Substrate and inhibitor 
of P-gp

– Partly metabolized by 
CYP3A4/5

– Potential inhibitor of and 
substrate for P-gp

Most drug–drug interactions can be overcome by careful survey of 

the patient’s medications and judicious substitutions during HCV 

therapy (or just during the period of PI-based triple therapy)



Drug Class* Contraindicated With BOC[1] Contraindicated With TVR[2]

Alpha 1-adrenoreceptor 
antagonist

Alfuzosin Alfuzosin

Anticonvulsants Carbamazepine, phenobarbital, 
phenytoin

N/A

Antimycobacterials Rifampin Rifampin

Antiretrovirals EFV, all RTV-boosted PIs DRV/RTV, FPV/RTV, LPV/RTV

Ergot derivatives Dihydroergotamine, ergonovine, Dihydroergotamine, ergonovine, 

Drugs Contraindicated with Boceprevir 

and Telaprevir

1. Boceprevir [package insert]. July 2012. 2. Telaprevir [package insert]. October 2012.

Ergot derivatives Dihydroergotamine, ergonovine, 
ergotamine, methylergonovine

Dihydroergotamine, ergonovine, 
ergotamine, methylergonovine

GI motility agents Cisapride Cisapride

Herbal products Hypericum perforatum (St John’s wort) Hypericum perforatum

HMG CoA reductase inhibitors Lovastatin, simvastatin Lovastatin, simvastatin

Oral contraceptives Drospirenone N/A

Neuroleptic Pimozide Pimozide

PDE5 inhibitor Sildenafil or tadalafil when used for 
treatment of pulmonary arterial HTN

Sildenafil or tadalafil when used for 
treatment of pulmonary arterial HTN

Sedatives/hypnotics Triazolam; orally administered 
midazolam 

Orally administered midazolam, 
triazolam

*Studies of drug–drug interactions incomplete.



Recommendations for Coadministration of TVR and 

BOC With Select Antiretroviral Agents

Antiretroviral  Agent
Telaprevir Boceprevir

Europe[38-40] US[41] Europe[38-40] US[41]

Atazanavir/ritonavir
Monitor for 

hyperbilirubinemia
Standard dose

Case-by-case
consideration

Do not use

Darunavir/ritonavir;
fosamprenavir/ritonavir;
lopinavir/ritonavir

Not recommended Not recommended Not recommended Not recommended
lopinavir/ritonavir

Raltegravir
No dose 

adjustment
No dose 

adjustment
No dose 

adjustment
No dose 

adjustment

Efavirenz
Increase dose (1125 

mg q8h)
Increase dose 
(1125 mg q8h) 

Not recommended Do not use

Rilpivirine
No dose

adjustment
No guidance

No dose 
adjustment

No dose 
adjustment[44]

38. Telaprevir [EU package insert]. 39. Boceprevir [EU package insert]. 40. Kakuda TN, et al. IWCPHT 2012. Abstract O-18. 41. 
DHHS Antiretroviral Guidelines for Adults and Adolescents. February 2013. 42. Simeprevir [package insert]. 43. Sofosbuvir 
[package insert]. 44. Boceprevir [package insert]. 

Note: Telaprevir and boceprevir interact with CYP3A4/5 and p-glycoprotein. Simeprevir should not be 
coadministered with any boosted or unboosted PI or any NNRTI except rilpivirine.[42] Sofosbuvir has no 
reported DDIs with HIV drugs except tipranavir/ritonavir.[43]









Antiretroviral therapy in candidates 

for PEG IFN + RBV + TPV/BOC 
CLASS Antiretrovirals TELAPREVIR BOCEPREVIR

NRTI AZT, ddI, d4T Avoid coadministration Avoid Coadministration

ABC: Combine with caution.  No data. 
Potential interaction with UDP-glucuronyl tranferase

Impact of Abacavir on RBV metabolism at lower RBV doses ?

TDF Can be combined
Without efavirenz 30% increase TDF AUC

Can be combined

FTC, LAM Can be combined. No Data but no potential interactions

PI LPV/R , DRV/R, Avoid coadministrationPI LPV/R , DRV/R, 
FPV/R,

Avoid coadministration

Avoid CoadministrationATZ/R Can be combined

NNRTI EFV TPV 1125 mg tid 
50% increase of the dose

NVP Avoid coadministration

RPV Can be Combined + 79% AUC RPV �
additional toxicity if combined with other 

drugs increasing QT? � check QT

ETV Can be combined Combine with caution AUC –
23%  in pts with MDR HIV 

II RAL Can be combined Can be combined



Boceprevir in HCV/HIV co-infection: 

Summary of Safety

n (%) PR BOC/PR

Treated 34 (100) 64 (100)

Any AE

Serious AE

34(100)

7 (21)

63 (98)

11 (17)

Sulkowski M, et al CROI 2012

Serious AE

Death

Treatment related side effects

Study discontinuation due to an AE

Any drug modification due to an AE

7 (21)

0

34 (100)

3 (9)

8 (24)

11 (17)

0

61 (95)

13 (20)

18 (28)

*Four subjects in the BOC/PR group discontinued treatment for reasons unrelated to AE or treatment failure;

AE: adverse event



Telaprevir in HCV/HIV co-infection: 

SAEs and premature discontinuations

n

Part A Part B

No ART EFV+TDF+FTC ATV/r+TDF+FTC

PR 
(n=6)

T/PR 
(n=7)

PR 
(n=8)

T/PR 
(n=16)

PR 
(n=8)

T/PR 
(n=15)

SAEs* 0 1 0 1 1 5

Reason for discontinuation

Sherman KE, et al. Hepatology 
2011;54(Suppl. S1): Abstract LB-8

*One additional patient had an SAE of pneumococcal pneumonia reported after the Week 4 safety follow-up visit
‡ Reported as severe AE, occurred at Week 3; §Patient had Grade 3 hemoglobin, also experienced Grade 4 hemoglobin 
(SAE of hemolytic anemia); AE: adverse event; SAE: serious AE

Reason for discontinuation

Discontinuation due to HCV futility 
rule, n 2 0 1 1 1 1

Discontinuation of TVR only due to AE, n
(due to jaundice) ‡

0 0 0 0 0 1

Discontinuation of all study drugs due to 
AE (overall treatment phase), n

Due to cholelithiasis
Due to hemolytic anemia §§§§

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

2
1
1



• I polimorfismi rs1127354 e rs7270101 del 
gene dell’Inosina Trifosfatasi (ITPA) hanno 
confermato anche nei coinfetti la loro 
associazione con l’anemia emolitica da RBV

Fattori predittivi di reazione avversa

associazione con l’anemia emolitica da RBV
Naggie S et al. J Infect Dis  2012;205:376-83
Domingo P et al. Antimicrob Agents Chemother  2012;56:2987-93



Studio includente 161 pazienti coinfetti, precedentemente trattati con pegIFN e RBV tra il 2002 
ed il 2008. È stata indagata la correlazione tra i polimorfismi rs1127354 e rs7270101 del gene 
dell’ITPA e la riduzione dell’Hb alla quarta settimana di trattamento.



Multiple Classes of Direct-Acting 

Antiviral Agents

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

PolymeraseProtease

Telaprevir

Boceprevir

Simeprevir

Asunaprevir

ABT-450

Grazoprevir (MK-5172)

Faldaprevir

Sovaprevir

ACH-2684

Daclatasvir

Ledipasvir

Ombitasvir

Elbasvir (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
Protease Inhibitors

NS5A
Replication Complex 

Inhibitors
Ribavirin

NS5B
Non-NUC Inhibitors

*Representative list; may not be fully inclusive.
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IFN-free regimens



SOFOSBUVIR

• Nucleotide analog Pol inhibitor
• High genetic barrier
• Pan-genotypic
• One daily dose (400 mg)
• No food effect• No food effect
• Low potential for DDI

- No hepatic CYP450 metabolism 

• Renally cleared
• Generally safe and well-tolerated 

in clinical studies to date (>3,000 patients)
- With pegIFN/RBV: fatigue, headache, nausea, insomnia, anemia
- With RBV: fatigue, headache



Sofosbuvir: Dosing and Administration

Characteristic Sofosbuvir

Dose 400 mg/day PO*

Formulation 400-mg tablet

Dose reductions Never

Pills per day 1

*Used in combination with RBV ± pegIFN, depending on HCV genotype and other patient characteristics, 
in registrational trials.

7. Sofosbuvir [package insert].

Pills per day 1

With food No food restrictions

PegIFN Either pegIFN acceptable, use according to package instructions

RBV Weight-based dosing according to package instructions; 
dose reduction required in patients with renal impairment

Most common AEs � With pegIFN/RBV: fatigue, headache, nausea, insomnia, anemia
� With RBV: fatigue, headache

Drug class NS5B nucleotide inhibitor



Treatment-Naïve HCV/HIV Co-infected Patients

SOF + PegIFN + RBV x 12 weeks
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Week 4 EOT SVR12

Rodriguez-Torres M, et al. IDWeek 2013; San Francisco, CA. Poster #714

♦ SVR12 was similar by HCV GT and by HIV ARV regimen 

♦ There was no on-treatment HCV or HIV virologic breakthrough

♦ Relapse occurred in 1 patient and accounted for all virologic failures

♦ Two patients discontinued treatment early due to adverse events

• one patient discontinued at week 6 and was lost to follow-up

• one patient achieved SVR12 after 8 weeks of SOF + RBV therapy



Safety Summary 

Treatment-Naïve HCV/HIV Co-infected Patients

Adverse event, n (%) SOF + PegIFN + RBV  (N=23)

Any AE 16 (70)

Serious AE 0

Grade 3 AE 7 (30)

Grade 4 AE 0

Discontinuation due to AE* 2 (9)

Common AEs in > 10% of patientsCommon AEs in > 10% of patients

Anemia 12 (52)

Fatigue 8 (35)

Hyperbilirubinemia 4 (17)

Neutropenia 4 (17)

Myalgia 4 (17)

Abdominal pain 3 (13)

*Anemia at Week 6 (n=1) and altered mood at Week 8 (n=1). 
Hyperbilirubinemia occurred only among patients receiving atazanavir + ritonavir

Rodriguez-Torres M, et al. IDWeek 2013; San Francisco, CA. Poster #714

♦ No significant changes in CD4 T-cell count from baseline to follow-up Week 12



Simeprevir: Dosing and 

Administration

Characteristic Simeprevir

Dose 150 mg/day PO*

Formulation 150-mg capsule

Dose reductions Never

Pills per day 1

3. Simeprevir [package insert].

Pills per day 1

With food Take with food

PegIFN Either pegIFN acceptable; use according to package instructions

RBV Weight-based dosing according to peginterferon used

Most common AEs With pegIFN/RBV: rash, pruritus, nausea

Drug class PI

Additional 
considerations

Strongly consider Q80K testing in patients with genotype 1a infection; 
if present, consider alternative therapies

*Used in combination with both pegIFN and RBV in registrational trials.



•HCV NS3/4A protease inhibitor
–Competitive reversible macrocyclic non-convalent
inhibitor of NS3/4A protease 

•One 150 mg capsule, once-daily dosing with food 

SIMEPREVIR

79

•One 150 mg capsule, once-daily dosing with food 
–Exposure increased by ~60% with any type of food 
–Targeted to the liver, substrate of transporter OATP 
–Excretion primarily via feces, minimal in urine (<1%) 
–Metabolism primarily via CYP3A 

OATP = organic anion transporter protein; CYP3A = cytochrome P450 3A 



C212 Study: Simeprevir + PegIFN/RBV in 

GT1 HCV/HIV Coinfection

• Phase III randomized 
controlled trial[45]

– 24- or 48-week regimens: SPV + 
pegIFN/RBV for 12 weeks, then 
pegIFN/RBV alone

• HCV treatment-naive or -

0 12 24 48

P+R+S P+R

Naive or relapsers and non cirrhotic patients
RGT according HCV RNA at week 4 and 12

• HCV treatment-naive or -
experienced HIV+ patients 
(N = 106)
– 88% on ART (VL < 50 cells/mL)
– Excluded: boosted PIs, 

NNRTIs other than RPV

Dieterich D, et al. CID 29 September 2014

P+R+S P+R

0 12 48

P+R+S P+R

Non responder or cirrhotic patients



C212 Study: Simeprevir + PegIFN/RBV in 

GT1 HCV/HIV Coinfection

100

80 74
70

79

87

• All, but one, patients with SVR 
12 had SVR 24 (a HCV 
reinfection) 

7/
10

16/
28

60

40

20

0
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%

)

78/
106

Overall

70

42/
53

Naive

57

13/ 
15

Relapsers

n/N = 

Partial Null 

Dieterich D, et al. CID 29 September 2014



C212 Study: Simeprevir + PegIFN/RBV in 

GT1 HCV/HIV Coinfection
%
 S
V
R
 1
2

Dieterich D, et al. CID 29 September 2014

Fibrosis IL28-B Genotype ART
F0-F1   F2-F3 CC     CT/TT 1a      1b Yes       no

%
 S
V
R
 1
2

36/45 14/22 27/28 51/57
62/88 16/18 70/93 8/13



C212 Study: Simeprevir + PegIFN/RBV in GT1 HCV/HIV 

Coinfection

Dieterich D, et al. CID 29 September 2014



STARTVerso4: Faldaprevir + PegIFN/RBV 

in GT1 HCV/HIV Coinfection

• Phase III open-label study

– 24- or 48-week regimens: faldaprevir 
+ pegIFN/RBV for 12 or 24 weeks, 
then pegIFN/RBV alone

• HCV treatment-naive or previous 
relapser HIV+ patients (N = 308)

96% on ART (VL < 50 cells/mL)

72
79

84

60

80

100

– 96% on ART (VL < 50 cells/mL)

• Safety profile similar to 
monoinfected pts

– Most frequent AEs: nausea, fatigue, 
diarrhea, headache

– Decrease in hemoglobin consistent with 
pegIFN/RBV historical data

• 1 patient had HIV rebound requiring 
new ART regimen

*24 wks of therapy; †12 wks of therapy
Rockstroh JK, et al. AASLD 2013. Abstract 1099. 

0

20

40

60

Faldaprevir
120 mg* 

Faldaprevir
240 mg†

Faldaprevir
240 mg* 
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IFN-free regimens



IFN-free regimens



IFN-free regimens

sofosbuvir



0 12

Naive HCV 2 or 3 patients
• Phase III open-label study

– 12- (GT2/3 treatment-naive) 
or 24-week regimens (GT1 

JAMA 2014

Rib+Sob

0 12 24

Rib+Sob

Naive HCV 1 or non responder HCV 2 or 3 patients

or 24-week regimens (GT1 
treatment-naive, GT2/3 
treatment experienced): 
sofosbuvir + RBV 

• HCV treatment-naive or -
experienced HIV+ patients 
(N = 223)
– Approx 76% on ART (VL < 50 

cells/mL), various standard 
regimens



%
 S
V
R
 1
2

JAMA 2014

Gen 1

%
 S
V
R
 1
2

Gen 2 Gen 3 Gen 2 Gen 3

N° pts 114                      26                      42                      24                     17

NAIVE EXPERIENCED



JAMA 2014



• Safety profile similar to 
monoinfected patients; 
consistent with RBV

JAMA 2014

consistent with RBV
– Most frequent AEs: fatigue, 

insomnia, headache, nausea, 
diarrhea

• 2 patients had transient HIV 
rebound due to nonadherence



PHOTON-2: Sofosbuvir + RBV in 
GT1-4 HCV Patients Coinfected With HIV

� Nonrandomized, open-label phase III study; primary endpoint: SVR12

� Stable ART (HIV-1 RNA < 50 copies/mL for ≥ 8 wks before enrollment)

– 97% on ART: TDF/FTC, 100%; EFV, 25%; ATV/RTV, 17%; DRV/RTV, 21%; RAL; 23%; RPV, 5%

� Cirrhosis at baseline: All pts, 20%; tx-naive patients, 13%; tx-exp’d patients, 45%

Wk 24Wk 12

92
Molina JM, et al. AIDS 2014. Abstract MOAB0105LB.

Sofosbuvir + RBV
(n = 200)

Sofosbuvir + RBV
(n = 55)

Sofosbuvir + RBV
(n = 19)

Tx-naive GT1,3,4 

Tx-naive GT2

Tx-exp’d GT2,3

Sofosbuvir 400 mg QD; weight-based RBV 1000 or 1200 mg/day



PHOTON-2: SVR12 by Genotype and Cirrhosis

24-wk noncirrhotic
24-wk cirrhotic

12-wk noncirrhotic
12-wk cirrhotic
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� Absolute CD4+ count—but not CD4%—decreased, consistent with effect of RBV on 
lymphocytes

Molina JM, et al. AIDS 2014. Abstract MOAB0105LB.
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PHOTON-1 and -2: Sofosbuvir + Ribavirin in 
GT1-4 HCV Pts Coinfected With HIV

� Pooled analysis from nonrandomized, open-label
phase III studies

� Stable ART (HIV-1 RNA < 50 copies/mL for > 8 wks before 
enrollment)
– 96% on ART (100% on TDF/FTC, 30% on EFV, 17% on ATV/RTV, 

19% on DRV/RTV, 20% on RAL, 5% on RPV)

94

19% on DRV/RTV, 20% on RAL, 5% on RPV)

� 15% of pts with cirrhosis

Rockstroh, JK et al. AASLD 2014. Abstract 195.



Wk 24

Sofosbuvir + Ribavirin
(n = 226)

Sofosbuvir + Ribavirin
(n = 45)

Wk 12

Tx naive 

Tx naive

SVR12, %

81

89

PHOTON-1 and -2: Sofosbuvir + Ribavirin in 
GT1-4 HCV Pts Coinfected With HIV

Genotype 1

Genotype 2

95

Sofosbuvir + Ribavirin
(n = 42)

Sofosbuvir + Ribavirin 
(n = 66)

Sofosbuvir + Ribavirin
(n = 57)

Tx naive

Tx naive

Tx exp’d

Sofosbuvir 400 mg QD; weight-based ribavirin 1000 or 1200 mg/day

Rockstroh, JK et al. AASLD 2014. Abstract 195

Sofosbuvir + Ribavirin 
(n = 30)Tx exp’d 90

67

91

88

84
Sofosbuvir + Ribavirin 

(n = 31)
Tx naive

Genotype 2

Genotype 3

Genotype 4



IFN-free regimens

sofosbuvir

Daclatasvir
sofosbuvir

sofosbuvir

Daclatasvir
Ledipasvir

simeprevir

ABT450/r Dasabuvir Ombitasvir
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IFN-free regimens

sofosbuvir

Daclatasvir
sofosbuvir

sofosbuvir

Daclatasvir
Ledipasvir

simeprevir

ABT450/r Dasabuvir Ombitasvir



ERADICATE: SOF/LDV in ARV-Treated and 

Untreated HCV/HIV-Coinfected Patients

• Single-arm phase II trial

• ARV use in 37 ARV-treated patients: efavirenz (41%), raltegravir (27%), rilpivirine (21%), 
rilpivirine and raltegravir (8%), efavirenz and raltegravir (3%)

• Median baseline CD4+ count: ARV treated 576 cells/mm3 (range: 113-1612), ARV untreated 687 
cells/mm3 (range: 319-1287)

• SVR12 in ARV-treated patients: 100%; not yet available in ARV-untreated patients• SVR12 in ARV-treated patients: 100%; not yet available in ARV-untreated patients

• No clinically significant changes in HIV-1 RNA or CD4+ cell count

• SOF/LDV well tolerated, no discontinuations or grade 4 AEs

SOF/LDV FDC

Wk 12

Osinusi A, et al. EASL 2014. Abstract O14. 

Sofosbuvir/ledipasvir 400/90 mg FDC tablet once daily.

Patients with HCV GT1 
and HIV coinfection

(N = 50)



� Fifty HIV/HCV genotype 1, treatment-naive subjects

� HAI fibrosis stage 0 – 3 

SOF/Ledipasvir for HIV/HCV-coinfection
ERADICATE

SVR 12

ARV Untreated (n=13)
CD4 count stable + HIV RNA <500 copies

OR

Wk 0 Wk 12

48 week follow up

ARV Treated (n=37)

- CD4 count > 100 cells/mm3

- HIV RNA < 40 copies

- Current ARVs ≥ 8 weeks

SVR 12

SVR 4 

OR

- CD4 count > 500 cells/mm3

ARVs: tenofovir, emtricitabine, efavirenz,  rilpivirine and 

raltegravir

SOF/LDV (400/90mg) 

Osinusi A, EASL, 2014, O14
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ARV TreatedARV Untreated

SOF/Ledipasvir for HIV/HCV-coinfection

ERADICATE

1 HCV relapse at posttreatment Wk 12 in 45-yr-old male with HAI fibrosis 1, 
IL23B CC, IFNL4 TT/TT, receiving raltegravir + tenofovir/emtricitabine

ARV - 13/ 13 13/13 13/ 13 12/12 12/12 12/12
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Townsend KS, et al. AASLD 2014. Abstract 84.



IFN-free regimens

sofosbuvir

Daclatasvir
sofosbuvir

sofosbuvir

Daclatasvir
Ledipasvir

simeprevir

ABT450/r Dasabuvir Ombitasvir



COSMOS: Sofosbuvir + Simeprevir ±
RBV in GT1 HCV Monoinfection

Cohort 1 (F0-F2 Nulls): SVR12 [43]

(N = 80, all arms)
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79

93 96
93

Cohort 2 (F3-F4 Naives/Nulls): SVR12 [43]

(N = 87, all arms)
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SMV + SOF + RBV
SMV + SOF

• SVR in pts with Q80K mutation = 83% to 100%

• Study investigating SOF + SMV in HCV/HIV-coinfected patients planned[2]
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24-Wk Arms 12-Wk Arms

19/24 26/27 13/14 28/30 16/16 25/27 13/14

43. Lawitz E, et al. Lancet. 2014;[Epub ahead of print]. 49. ClinicalTrials.gov. NCT02206932.
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IFN-free regimens

sofosbuvir

Daclatasvir
sofosbuvir

sofosbuvir

Daclatasvir
Ledipasvir

simeprevir

ABT450/r Dasabuvir Ombitasvir



TURQUOISE I: Paritaprevir/RTV/Ombitasvir + 

Dasabuvir + RBV in GT1 HCV/HIV Pts

• Open-label phase II/III trial in GT1, DAA-naive, coinfected pts

– HIV-1 RNA < 40 c/mL on ATV or RAL regimen; CD4+ count ≥ 200 or 

CD4+% ≥ 14%

� Primary endpoint: SVR12

� 19% of patients per arm had cirrhosis

Paritaprevir/RTV/Ombitasvir + Dasabuvir + RBV
(n = 32)

Paritaprevir/RTV/Ombitasvir 
+ Dasabuvir + RBV

(n = 31)

Wk 24

Paritaprevir/RTV/ombitasvir 150/100/25 mg QD FDC; dasabuvir 250 mg BID; RBV 1000-1200 mg/day.

DAA-naive 
HIV-coinfected
pts with HCV 

GT1
(N = 63)

Wk 12

Eron et al, ICAAC 2014 54th Interscience Conference
September 5-9, 2014, Washington, DC



Eron et al, ICAAC 2014 54th Interscience Conference
September 5-9, 2014, Washington, DC



IFN-free regimens

sofosbuvir

sofosbuvir
Daclatasvir+sofosbuvir

sofosbuvir

Daclatasvir
Ledipasvir

simeprevir

ABT450/r Dasabuvir Ombitasvir

+

Elbasvir Grazoprevir



C-WORTHY: Grazoprevir + Elbasvir ± RBV 

in GT1 Tx-Naive, Noncirrhotic Pts

• Randomized phase IIb trial Wk 12Wk 8

HCV/HIV-
coinfected 

pts*
(N = 59)

Grazoprevir + Elbasvir + RBV
(n = 29)

Grazoprevir + Elbasvir
(n = 30)

GT1a + 1b

GT1a + 1b

SVR12, %

97

87

Sulkowski, MS et al. AASLD 2014. Abstract 236.

HCV-
monoinfected 

pts
(N = 159)

Grazoprevir + Elbasvir + RBV
(n = 30)

Grazoprevir + Elbasvir + RBV
(n = 85)

Grazoprevir + Elbasvir 
(n = 44)

(N = 59) (n = 30)

Grazoprevir 100 mg QD; elbasvir 20 or 50 mg QD; weight-based RBV 800, 1200, or 1400 mg daily.

GT1a

GT1a + 1b

GT1a + 1b

GT1a + 1b

*stable on raltegravir + 2 NRTIs for at least 8 wks prior to starting HCV therapy

87

80

93

98



SVR rate in HIV/HCV coinfected patients naïve 

for anti-HCV treatment
SVR rate in therapy-naive patients

Genotype 1 Genotype 2 Genotype 3 Genotype 4

Peg-IFN plus ribavirin 35.6% 

in 191 patients

72.4% in 152 patients 32.6% in 46 

patients

Peg-IFN plus ribavirin+boceprevir 60.7% 

in 61 patients

/// /// ///

Peg-IFN plus ribavirin+telaprevir 74% in 38 

patients

/// /// ///

Peg-IFN plus ribavirin+sofosbuvir 91% in 23 patients

Peg-IFN plus ribavirin+simeprevir 79.2% 

in 52 patients

/// /// ///

Peg-IFN plus ribavirin+faldaprevir 73.7% 

in 227 patients°

/// /// ///

Sofosbuvir plus ribavirin 76% 

in 114 patients*

88% in 26 

patients**

67% in 42 

patients**

///

Sofosbuvir plus ribavirin 84% 

in 112 patients

90% in 19 

patients

91% in 57 

patients

84% in 31 

patients

Sofosbuvir plus ledipasvir 100% 

in 13 patients

/// /// ///

Paritaprevir-r/ombitasvir + 

dasabuvir + ribavirin

93.5%

in 31 patients

/// /// ///

Coppola N, WJV 2014, submitted



SVR With Single-DAA Regimens by 

Genotype: Coinfection vs Monoinfection

SVR Range*, %
HIV/HCV Coinfection HCV Monoinfection

GT1 GT2 GT3 GT1 GT2 GT3

52. Dieterich D, et al. CROI 2014. Abstract 24. 53. Jacobson IM, et al. Lancet. 2014;[Epub ahead of print]. 
54. Manns M, et al. Lancet. 2014;[Epub ahead of print]. 55. Rodriguez-Torres M, et al. ID Week 2013. Abstract 714. 
56. Lawitz E, et al. N Engl J Med. 2013;368:1878-1887. 57. Gane EJ, et al. EASL 2014. Abstract 845. 58. Sulkowski 
MS, et al. JAMA. 2014;312:353-361. 59. Molina JM, et al. AIDS 2014. Abstract MOAB0105LB. 60. Osinusi A, et al. 
JAMA. 2013;310:804-811. 61. Zeuzem S, et al. N Engl J Med. 2014;370:1993-2001.

Simeprevir + PR 74[1] NA NA 80-81[2,3] NA NA

Sofosbuvir + PR 89[4] NA NA 89[5] NA 97[6]

Sofosbuvir + RBV 76-88[7,8] 88-89[7,8] 67-91[7,8] 68-90[9] 93[10] 85[10]

*Treatment-naive patients.





DAAs-ART interactions

Bichoupan K; CurrHIV/AIDS Rep 2014



Challenges With Telaprevir- or Boceprevir-

Based HCV Therapy in Coinfected Patients

• Regimen complexity

• High pill burden

– Long duration, complex RGT rules

– Multiple drug-drug interactions– Multiple drug-drug interactions

– Overlapping toxicities

– With/without food dosing requirements

• Tolerability

– Additional AEs beyond peginterferon/ribavirin



Anti-HCV treatment, November 29, 2014

PR
PR+2st wave DAA

DAA + riba

To defer



Advantages of Future HCV 

Therapies

• Once-daily dosing

• Shorter duration

• Simpler regimens—no response-guided 
therapytherapy

• Fewer adverse events

• Interferon-free

• High efficacy



Specific Risks of Deferring Therapy in 

HIV/HCV-Coinfected Patients

• Accelerated rate of HCV-related hepatic fibrosis 
progression in coinfected patients with increasing 
immune deficiency

– Progression to cirrhosis risk 3-fold higher in coinfected vs – Progression to cirrhosis risk 3-fold higher in coinfected vs 
HCV-monoinfected patients

– Relative risk of decompensated liver disease 6-fold higher 
in coinfected vs HCV-monoinfected patients

• Coinfected patients have reduced access to liver 
transplantation and reduced survival



Importance of Informed Deferral:

Know What You Are Waiting for

• Need for individualized decision-making and 
informed consent

• Stepwise progress in HCV therapy anticipated

– New interferon-based regimens

– All-oral regimens retaining ribavirin

– All-oral regimens of just DAAs

• Uncertain timeline

• Initial DAA studies excluded coinfected patients



Factors influencing treatment decision for chronic hepatitis C in HIV/HCV-1 
coinfection: treat or defer treatment

Factors
- Age
- severity of liver disease
- stability of HIV infection
-co-morbidities  
-contraindications to IFN
- treatment adherence

Some examples in real life :

in young patients with mild chronic hepatitis C 
and/or instability of HIV infection 
and/or contraindications to IFN 
and/or poor adherence to  treatments

In young patients with severe 
chronic hepatitis C and
controlled HIV infection in the
absence of contraindications to IFN

wait  for IFN-free regimes

treat with IFN-based regimen

Some examples in real life :

Coppola N, WJV 2014 submitted



S.G. 56 anni

• HIV noto da 21 anni

• CDC-93: B1

• In terapia anti-HIV con 
Abacavir/lamivudina/darunavir-r

• CD4: 360cells/ml

• HIV RNA : negativo

• HIV noto da 3 anni

• CDC-93: A1

• In terapia anti-HIV con 
tenofovir/emtricitabina/rilpivirina

• CD4: 710cells/ml

• HIV RNA: negativo

D.R. 41 anni

• HIV RNA : negativo

• Anti-HCV noto da 21 anni

• HCV genotipo 1a

• IL28B-CC

• Trattamento con Peg-IFN plus Riba 
con relapse

• Eco addome: margini irregolari

• HIV RNA: negativo

• Anti-HCV noto da 3 anni

• HCV genotipo 3

• IL28B-TT

• Naive al trattamento anti-HCV

• Biopsia epatica: fibrosi 2 secondo 
Ishak



Assessing HIV+ Patients for Immediate or 

Deferred HCV Therapy

HCV Therapy in HIV/HCV-Coinfected, HCV Treatment-Naive Patients

Liver Fibrosis
Consider 

HCV Therapy

Eligible to 

Defer HCV Therapy

No/minimal fibrosis (F0-F2)[24,25] ●

Advanced fibrosis (F3-F4); cirrhosis[26] ●

• Antiretroviral therapy for HIV treatment-naive HIV/HCV-
coinfected patients
– CD4+ cell count < 500 cells/mm3: initiate antiretroviral therapy for HCV 

treatment optimization[24,25]

– CD4+ cell count > 500 cells/mm3: may defer antiretroviral therapy until 
HCV therapy completed[25]

24. EACS Guidelines, Version 7.0. October 2013. 25. DHHS Antiretroviral Guidelines for Adults and 
Adolescents. February 2013. 26. Macías J, et al. Clin Infect Dis. 2013;2013;57:1401-1408.

Advanced fibrosis (F3-F4); cirrhosis[26] ●



AASLD/IDSA Guidance: Recommended 

Regimens for HCV/HIV-Coinfected Pts

Genotype Recommended Regimens
Genotype 1
HCV treatment naive and prior PR relapsers
� IFN eligible Sofosbuvir + pegIFN/RBV for 12 wks
� IFN ineligible Sofosbuvir + RBV for 24 wks

Sofosbuvir + simeprevir ± RBV for 12 wks
HCV treatment experienced* Sofosbuvir + simeprevir ± RBV for 12 wks

*Previous PR nonresponders regardless of IFN eligibility. 

AASLD and IDSA. HCV Management Guidance. September 2014.

HCV treatment experienced* Sofosbuvir + simeprevir ± RBV for 12 wks
Genotype 2
Regardless of HCV treatment history Sofosbuvir + RBV for 12 wks
Genotype 3
Regardless of HCV treatment history Sofosbuvir + RBV for 24 wks
Genotype 4
Regardless of HCV treatment history
� IFN eligible Sofosbuvir + pegIFN/RBV for 12 wks
� IFN ineligible Sofosbuvir + RBV for 24 wks

Genotype 5 or 6
Regardless of HCV treatment history Sofosbuvir + pegIFN/RBV for 12 wks



Genotype 1 eligible to IFN
Peg-IFN+Riba+Sofosbuvir

Peg-IFN+Riba+Simeprevir

Peg-IFN+Riba+Daclatasvir



Genotype 1 ineligible to IFN
Sofosbuvir+Riba Sofosbuvir+Daclatasvir

Sofosbuvir+Simeprevir



Genotype 2
Peg-IFN+Riba+Sofosbuvir

Sofosbuvir+Riba



Genotype 3
Peg-IFN+Riba+Sofosbuvir

Sofosbuvir+Riba

Peg-IFN+Riba+Daclatasvir



Treatment of chronic hepatitis C, HCV-genotype 1  or 4,
in patients with HIV/HCV coinfection

HCV-RNA-positive
genotype-1 patients

no possibility to defer treatment
and no contraindication to IFN possibility to defer treatment

RVR

Add simeprevir,
sofosbuvir or daclatasvir 

wait for: Sofosbuvir/Simeprevir
or Sofosbuvir/Daclatasvir

or Sofosbuvir/Ledipasvir or
Ombitasvir/Dasabuvir/Paritaprevir-r

Peg-IFN/Ribavirin 
for 48 weeks

Peg-IFN/Ribavirin

No RVR

Coppola N, WJV 2014 submitted



Treatment of chronic hepatitis C, HCV-genotype 2 or 3, 
in patients with HIV/HCV coinfection 

Sofosbuvir/rivabirin

Genotype 2 Genotype 3

HCV-RNA positive

No contraindication 
Contraindication to IFN

Sofosbuvir/rivabirin
for 12 weeks

No contraindication 
to IFN

RVR

Peg-IFN/ 
Ribavirin/sofosbuvir

for 12 weeks

Contraindication to IFN

Sofosbuvir/ribavirin 
for 24 weeks

Peg-IFN/
Ribavirin for 24 weeks

Peg-IFN/
Ribavirin

No RVR

Coppola N, WJV 2014 submitted







Grazie per l’attenzione



Why Is HCV Therapy Deferred in Many 

HIV/HCV-Coinfected Patients?

• Challenges with interferon- and/or ribavirin-
based regimen

• Anticipated approval of new agents

– Greater efficacy– Greater efficacy

– All-oral regimens

– Shorter duration

– Improved tolerability

– Fewer drug-drug interactions



Phase 2 studies with HCV PI in HIV/HCV

Naggie S, Gastroenterology 2012



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)– Triplice terapia (Peg-IFN+Riba+DAA)

• Fattori predittivi

• Problematiche

– Interazioni

– Effetti collaterali

– Resistenze



DHHS Recommendations on Use of BOC 

or TVR in Gt 1 HCV/HIV–Coinfected Pts

DHHS Guidelines March 2012. . 



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)– Triplice terapia (Peg-IFN+Riba+DAA)

• Fattori predittivi

• Problematiche

– Interazioni

– Effetti collaterali

– Resistenze



BoceprevirBoceprevirBoceprevirBoceprevir----Related Adverse Events in Related Adverse Events in Related Adverse Events in Related Adverse Events in 
Clinical TrialsClinical TrialsClinical TrialsClinical Trials
� Most notable adverse events occurring more frequently 

with boceprevir plus pegIFN/RBV vs pegIFN/RBV alone

– Anemia, neutropenia, and dysgeusia

Adverse Event, % Boceprevir + PegIFN/RBVAdverse Event, % Boceprevir + 
PegIFN/RBV

PegIFN/RBV

Treatment-naive patients
� Anemia
� Neutropenia
� Dysgeusia

(n = 1225)
50
25
35

(n = 467)
30
19
16

Treatment-experienced patients
� Anemia
� Dysgeusia

(n = 323)
45
44

(n = 80)
20
11

Boceprevir [package insert]. May 2011. 



TelaprevirTelaprevirTelaprevirTelaprevir----Related Adverse Events in Related Adverse Events in Related Adverse Events in Related Adverse Events in 
Clinical TrialsClinical TrialsClinical TrialsClinical Trials
� Most notable adverse events occurring more frequently 

with telaprevir vs pegIFN/RBV alone

– Rash, anemia, and anorectal symptoms

Adverse Event, % Telaprevir + PegIFN/RBV PegIFN/RBVAdverse Event, % Telaprevir + PegIFN/RBV
(n = 1797)

PegIFN/RBV
(n = 493)

Rash 56 34

Anemia 36 17

Anorectal symptoms 29 7

Telaprevir [package insert]. 2011.



Anemia With Boceprevir or Telaprevir in 

Phase III Clinical Trials

Barritt AS 4th, Fried MW. Gastroenterology. 2012;14 2:1314-1323.e1



Management of Telaprevir-Associated Rash



Studio includente 161 pazienti coinfetti, precedentemente trattati con pegIFN e RBV tra il 2002 
ed il 2008. È stata indagata la correlazione tra i polimorfismi rs1127354 e rs7270101 del gene 
dell’ITPA e la riduzione dell’Hb alla quarta settimana di trattamento.



Adherence

• Triple therapy presents 
challenges with already 
busy schedules[143]

– TID dosing

– Food requirements

Every day
6 am: - 2 tablets of TVR with food or

- 4 tablets of BOC
- 3 tablets of RBV

2 pm : 2 tablets of TVR/ or 4 of BOC with food

Male, 48 years, 80kg

Every week
Peg-IFN: 1fl

– Food requirements

• Data show pegIFN/RBV 
adherence decreases over 
time[5]

– Addition of PIs may 
exacerbate this trend

2 pm : 2 tablets of TVR/ or 4 of BOC with food

6 pm : 3 tablets of RBV

10 pm : 2 tablets of TVR/or 4 of BOC with food

Total tablets: 12-18/day

If ART: 1 table TDF/FTC/EFV or 1 
table TDF/FTC + 2 tables RAL or 
1 table TDF/FTC+1 RTV+1 ATV
If itch: 1 table of antihistamine
If anemia: eritropietin
If depression: 1 table of paroxetin



Coinfezione HIV-HCV
-Terapia anti-HCV-

• Perché?

• Come?
– Duplice terapia (Peg-IFN+Riba)

– Triplice terapia (Peg-IFN+Riba+DAA)– Triplice terapia (Peg-IFN+Riba+DAA)

• Fattori predittivi

• Problematiche

– Interazioni

– Effetti collaterali

– Resistenze



Hepatitis C virus resistance 

to protease inhibitors

• The genetic barrier of the Protease Inhibitors is low
• The Protease-inhibitor mutations occur quickly (less than 15 

days) when monotherapy is used. 
• Ribavirin prevents viral breakthrough in combination with 

Pegylated Interferon and protease inhibitors
• Protease inhibitor associated mutations can be present 

before the treatment and persiste after the end of therapy. 
• Cross resistance mutations exist between the different 

protease inhibitors.
• Subtyping of genotype 1 will clarify the different types of 

resistant variants to the PIs.
• Detection of resistance should be done using sensitive 

assays (quasispecies 5-10% of the overall population).



Genetic barriers 

for HCV Direct Antiviral Agents

Locarnini S, J Hepatol 2011



HCV is the prototype of variable viruses

HIV HCVHBV

Very high Very Very highHighMutation rate

Soriano et al., JAC 2008



High virion 
production:

>1012 virions 
per day

Their polymerases
lack the proof-

reading-function
+

Why is HCV characterized 
by a degree of genetic variability?

per day

Daily generation 
of a huge number of mutations 

(>1010 point mutations produced per day)

↑  virological fitness 

↓  anti-drug susceptibility

To modify the virological 
pathogenicity 



31%–33% nucleotide difference

Viral dynamics are extremely rapid in HCV

hivforum.org

31%–33% nucleotide difference
among the 7 knownHCV 

genotypesand 20%–25% among
the nearly100 HCV subtypes!!



Due to this high degree of genetic variability 
HCV Resistant variants can be present 
before treatment as minority speciesbefore treatment as minority species



Hepatitis C virus resistance 

to protease inhibitors

• The genetic barrier of the Protease Inhibitors is low
• The Protease-inhibitor mutations occur quickly (less than 15 

days) when monotherapy is used. 
• Ribavirin prevents viral breakthrough in combination with 

Pegylated Interferon and protease inhibitors
• Protease inhibitor associated mutations can be present 

before the treatment. 
• Cross resistance mutations exist between the different 

protease inhibitors.
• Subtyping of genotype 1 will clarify the different types of 

resistant variants to the PIs.



Cross resistance to new anti-HCV drugs 
is widespread  and….



Hepatitis C virus resistance 

to protease inhibitors

• The genetic barrier of the Protease Inhibitors is low
• The Protease-inhibitor mutations occur quickly (less than 15 

days) when monotherapy is used. 
• Ribavirin prevents viral breakthrough in combination with 

Pegylated Interferon and protease inhibitors
• Protease inhibitor associated mutations can be present 

before the treatment. 
• Cross resistance mutations exist between the different 

protease inhibitors.



…. subtype-specific



Kieffer et al., International HIV and 
Viral Hepatitis Drug Resistance Workshop 2011



Kieffer et al., 2011



Parameters That Affect Resistance

HCV subtype and resistance

SARRAZIN and ZEUZEM 2010





Patterns of treatmentPatterns of treatmentPatterns of treatmentPatterns of treatment----emergent substitutions varied by emergent substitutions varied by emergent substitutions varied by emergent substitutions varied by 
subtype 1a vs 1bsubtype 1a vs 1bsubtype 1a vs 1bsubtype 1a vs 1b

Resistance most common among previous null responders and Resistance most common among previous null responders and Resistance most common among previous null responders and Resistance most common among previous null responders and 
pts with subtype 1apts with subtype 1apts with subtype 1apts with subtype 1a

HCV HCV HCV HCV 
TreatmentTreatmentTreatmentTreatment----Emergent Emergent Emergent Emergent 

SubstitutionsSubstitutionsSubstitutionsSubstitutions

Treatment-Emergent Substitutions During PI-Therapy
pooled analyses of subjects who had onpooled analyses of subjects who had onpooled analyses of subjects who had onpooled analyses of subjects who had on----treatment failure or relapse treatment failure or relapse treatment failure or relapse treatment failure or relapse 

during clinical trials with boceprevir or telaprevirduring clinical trials with boceprevir or telaprevirduring clinical trials with boceprevir or telaprevirduring clinical trials with boceprevir or telaprevir

HCV HCV HCV HCV 
Genotype 1 Genotype 1 Genotype 1 Genotype 1 
SubtypeSubtypeSubtypeSubtype

SubstitutionsSubstitutionsSubstitutionsSubstitutions

TelaprevirTelaprevirTelaprevirTelaprevir[1][1][1][1] BoceprevirBoceprevirBoceprevirBoceprevir[2][2][2][2]

1a1a1a1a

V36MV36MV36MV36M
R155KR155KR155KR155K

Combination of V36M Combination of V36M Combination of V36M Combination of V36M 
and R155Kand R155Kand R155Kand R155K

V36MV36MV36MV36M
T54ST54ST54ST54S
R155KR155KR155KR155K

1b1b1b1b
V36AV36AV36AV36A

T54A/ST54A/ST54A/ST54A/S

T54A/ST54A/ST54A/ST54A/S
V55AV55AV55AV55A
A156SA156SA156SA156S

1. Telaprevir [package insert]. 2011. 2. Boceprevir [package insert]. May 2011.



Hepatitis C virus resistance 

to protease inhibitors

• The genetic barrier of the Protease Inhibitors is low
• The Protease-inhibitor mutations occur quickly (less than 15 

days) when monotherapy is used. 
• Ribavirin prevents viral breakthrough in combination with 

Pegylated Interferon and protease inhibitors
• Protease inhibitor associated mutations can be present 

before the treatment. 
• Cross resistance mutations exist between the different 

protease inhibitors.
• Subtyping of genotype 1 will clarify the different types of 

resistant variants to the PIs.



The profiles of anti-HCV drug resistance at failure 
are highly complex and dynamics 



Multiple drug resistance mutations 
are selected at failure

Chevaliez et al., International HIV and 
Viral Hepatitis Drug Resistance Workshop 2011



Complex patterns of drug resistance mutations 
are selected at failure

Chevaliez et al., International HIV and 
Viral Hepatitis Drug Resistance Workshop 2011



Resistant HCV variants keep 
accumulating mutations 

Chevaliez S. et al., EASL 2011, Abstract 67





Dynamics of drug-resistance 
after PI-treatment interruption



This rises the question: 

What happens to PI-resistant variants 
when drug -pressure is interrupted?when drug -pressure is interrupted?



HCV has no intracellular reservoirs
HIV HCVHBV

Soriano et al., JAC 2008



H
C

V

Chance of re-
treatment with the 

same drug?

YES ??
?

Archiviation of resistant variants 
can compromise future treatment strategies

H
B

V

YES

Chance of re-
treatment with the 

same drug?

NO!!

??

hivforum.org



Hepatitis C virus resistance 

to protease inhibitors

• The genetic barrier of the Protease Inhibitors is low
• The Protease-inhibitor mutations occur quickly (less than 15 

days) when monotherapy is used. 
• Ribavirin prevents viral breakthrough in combination with 

Pegylated Interferon and protease inhibitors
• Protease inhibitor associated mutations can be present 

before the treatment and persiste after the end of therapy. 
• Cross resistance mutations exist between the different 

protease inhibitors.
• Subtyping of genotype 1 will clarify the different types of 

resistant variants to the PIs.
• Detection of resistance should be done using sensitive 

assays (quasispecies 5-10% of the overall population).



Hepatitis C virus resistance 

to protease inhibitors

• The genetic barrier of the Protease Inhibitors is low
• The Protease-inhibitor mutations occur quickly (less than 15 

days) when monotherapy is used. 
• Ribavirin prevents viral breakthrough in combination with 

Pegylated Interferon and protease inhibitors
• Protease inhibitor associated mutations can be present 

before the treatment and persiste after the end of therapy. 
• Cross resistance mutations exist between the different 

protease inhibitors.
• Subtyping of genotype 1 will clarify the different types of 

resistant variants to the PIs.
• Detection of resistance should be done using sensitive 

assays (quasispecies 5-10% of the overall population).



Diagnostic tools used for minor variants determination: 

description, principle, advantage and drawback

Locarnini S, J Hepatol 2011



Strategies to Minimize the Risk of Treatment Strategies to Minimize the Risk of Treatment Strategies to Minimize the Risk of Treatment Strategies to Minimize the Risk of Treatment 
Failure With ResistanceFailure With ResistanceFailure With ResistanceFailure With Resistance

• Stopping-rule should be strictly applied

• Neither boceprevir nor telaprevir should be given as 
monotherapy. If pegIFN/RBV is discontinued, PI should 
also be stopped.

• Boceprevir and telaprevir should not be dose reduced or 
stopped and then restarted

• Importance of medication adherence should be 
emphasized to patients

• Currently no evidence to support switching from one PI 
to the other



Futility Rules for Boceprevir and 

Telaprevir



Management of Newly Diagnosed Gt 

1 HCV/HIV–Coinfected Pts

Ingiliz P, Rockstroh J. Liver Int. 2012;[E-pub ahead of print].



Conclusioni

• HCV patologia con impatto epidemiologico e 
clinico rilevante nel paziente anti-HIV positivo

• Efficacia limitata, specie per il genotipo 1, 
della duplice terapia, ma oggi prevedibiledella duplice terapia, ma oggi prevedibile

• Dati non conclusivi su schemi terapeutici ed 
efficacia con DAA

• Problematiche di tossicità, interazione con 
ART, resistenze dei DAA



Grazie per l’attenzione



PHOTON-1: Sofosbuvir + RBV in 

GT1/2/3 HIV/HCV Coinfection
• Phase III open-label study

– 12- (GT2/3 treatment-naive) or 24-
week regimens (GT1 treatment-
naive, GT2/3 treatment 
experienced): sofosbuvir + RBV 

• HCV treatment-naive or -experienced 
HIV+ patients 

Virologic Outcomes for 
Treatment-Naive Patients 

by GT

76

88

80

100

(N = 223)
– Approx 76% on ART (VL < 50 

cells/mL), various standard regimens

• Safety profile similar to 
monoinfected patients; consistent 
with RBV

– Most frequent AEs: fatigue, 
insomnia, headache, nausea, 
diarrhea

• 2 patients had transient HIV rebound 
due to nonadherence

47. Sulkowski MS, et al. AASLD 2013. Abstract 212.
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