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Regional and global estimates of coverage of needle and 
syringe programmes, opioid substitution therapy, and HIV 

testing for PWID
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    Updated estimates of national, regional, and 
global coverage of five interventions  

• NSP,  
• OST,  
• HIV testing,  
• ART, and  
• Condom programmes  
    for the prevention and treatment of HIV and 

hepatitis C virus infections among PWID.

Interventions to prevent and manage 
HIV and hepatitis C among PWID











Polaris Observatory (www. centerforda.com/polaris)

A, Numbers of viremic, diagnosed, treated and 
cured hepatitis C patients in European Union in 2015.  
B, Numbers of viremic hepatitis C patients in different 

age groups across the European Union in 2015.



Polaris 
Observatory (www.centerforda.com/ polaris)

Rates of prevalence, diagnosis and treatment across the 
European Union countries

http://www.centerforda.com/


Estimated total number of viremic hepatitis C patients, with liver-related 
deaths, hepatocellular carcinoma, and decompensated cirrhosis from 2014 

to 2034 if all patients up to age of 70 years are treated with DAAs (C)



1. Monitoring and data collection. 
2. Awareness. 
3. Prevention. 
4. Testing and diagnosis. 
5. Assessment could be achieved by 

ensuring that all are evaluated for 
antiviral treatment. 

6. Treatment.

CURRENT ACTION ON HCV AT THE EU 
LEVEL-EU HEALTH SYSTEMS SUSTAINABILITY



NSP



Time course in new HIV infections in 
PWID



Prevalence of HIV in PWID in Greece 
(total, Athens, rest of the Country)



Prevalence of HCV in PWID in Greece 
(total, Athens, rest of the Country)





• Reforming drug policies – Countries must consider 

 drug policy reforms. This includes the decriminalization 

of drug use and/or possession, or providing alternatives 

to imprisonment for PWID; developing policies and laws  

that decriminalize the use of sterile needles/syringe  

(thereby permitting NSP); and legalizing OST for people 
who  

are opioid-dependent, thereby, reducing incarceration;

Key recommendations for action to eliminate HCV 
infection as a global health threat among PWID by 2030



• Scaling up harm reduction services – 

Governments and funders must improve access 

to harm reduction services by increasing 

financial support of harm reduction services and 

protecting funding for programmes;

Key recommendations for action to eliminate HCV 
infection as a global health threat among PWID by 2030



• Making health services accessible for PWID – 

Health services must be made available, 

accessible and acceptable to PWID, based on 

the principles of medical ethics, avoidance of 

stigma, non-discrimination and the right to 

health ;

Key recommendations for action to eliminate HCV 
infection as a global health threat among PWID by 2030



• Supporting community empowerment and community-  
based programmes – Programmes must implement 
interventions to enhance community empowerment, in  
particular for PWID .  

• Governments and funders must also improve access to 
peer-based and community-based programmes led by 
and for PWID by increasing financial support and 
protecting funding for such programmes;

Key recommendations for action to eliminate HCV 
infection as a global health threat among PWID by 2030



• Improving access to affordable diagnostics and 

medicines 
• – Advocates, researchers, healthcare providers, 

policy makers, and the affected community 

must work together to negotiate better prices 

for diagnostics and DAAs and work towards 

broadened access;

Key recommendations for action to eliminate HCV 
infection as a global health threat among PWID by 2030



• Eliminating stigma, discrimination, and 

violence – 

• Advocates, researchers, healthcare providers 

and the affected community must work together 

to eliminate stigma, discrimination and violence 

against PWID.

Key recommendations for action to eliminate HCV 
infection as a global health threat among PWID by 2030



Grebely J et al. Journal of the International AIDS Society 2017, 20:22146

Combinations of annual treatment rates per 1000 
injectors and coverage of OST and HCNSP required to 

reduce prevalence by 50% within 10 years



WHO http://www.who.int/hepatitis/publications/hepatitis-monitoring-
evaluation-hcv-hbv.pdf

Between 2015 and 2030, WHO targets include  
• Reducing new HCV infections by 80% ,  
• HCV deaths by 65%,  
•  Increasing HCV diagnoses from <5% to 90% , and  
• Number of eligible persons receiving HCV treatment 

from <1% to 80%. 

However, HCV testing, linkage to care, and treatment  
remain low due to health system, provider, societal, and  
patient barriers.

WHO targets





Anti –HCV prevalence in adult Greek 
population



Anti –HCV prevalence in high risk groups



HCV prevalence according to gender and age



Absolute numbers of patients in high 
prevalence groups





• 1.Health education, prevention and 
sensibilization of the population 

• 2. Presymptomatic screening (gen. 
population, high risk groups) 

• 3.Diagnosis and treatment 
• 4.Follow-up, readaptation and chronic 

care

National action plan for HCV



• 2015-2016: 4.000 
• 2017-2019: 4.800 
• 2020-2021: 6.820 
• 2022-2023: 6.130 
• 2024-2030: 5.300 

To increase the total percentage of diagnosis of 
the existent cases 40% up to 2020 and 80% up 
to 2030

Increase of new diagnosis per year



• 2015-16: 900  pts 
• 2017-19: 4.700 pts 
• 2020-21: 6.800 pts 
• 2022-23: 6.800 pts 
• 2024-30: 7.000 pts

Increase of new treatments with DAAs per 
year



Total fiscal budget for 5 years 



Budget per year



• The ambitious targets for HCV elimination set 
by WHO are achievable in many countries 
globally, but will require researchers, 
healthcare providers, policy makers, the 
affected community, advocates, the 
pharmaceutical and diagnostics industries, and 
governments around the world to work 
together to make this happen

Conclusions



Thank you
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• Coinfection with HIV and HCV is common (50%–90%) among HIV-infected 

injection drug-users1 
• Chronic HCV infection is now the leading cause of death, after AIDS-

related complications, among HIV-infected individuals in areas where 

highly active antiretroviral therapy (HAART) is available2 
• The overall prevalence of HIV-HCV co-infection in France has decreased 

from 22–24% to 16–18%3  
– Prevalence decreased from 93% to 87% among injecting drug-users while it 

increased from 4% to 6% among men who have sex with men3a 
• Approximately 9% of HIV positive people in the UK are co-infected with 

HCV4b 

Epidemiology
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Prevalence and burden of HCV co-infection in people living 
with HIV: a global systematic review and meta-analysis 



Adapted from Easterbrook. WHO Global Hepatitis Programme.  
Available from: http://www.who.int/hiv/amds/10_hepatatis.pdf. Accessed January 2016.  

Burden of HCV in HIV populations

2.8 million 
(IQR: 1.6–5.9 million)

Burden of coinfection with HIV and HCV by region, 2013
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Best estimates of prevalence of hepatitis C virus 
(HCV) co-infection in four population samples



HIV–HCV co-infection was 2·4% (IQR 0·8–5·8) within general population samples, 4·0% (1·2–8·4) within 
pregnant or heterosexually exposed samples, 6·4% (3·2–10·0) in men who have sex with men (MSM), and 
82·4% (55·2–88·5) in people who inject drugs (PWID)  

Lancet Infect Dis 2016;16: 797–808, Lucy.Platt@lshtm.ac.uk

HCV co-infection in people living 
with HIV: a global systematic review and meta-analysis

r=0,89, p<0,001)



Global estimates of HCV infection in HIV-infected 
individuals by global burden of disease region



Combination coverage of needle and syringe programmes 
and opioid substitution therapy for people who inject 

drugs

Lancet Glob Health 
2017; 
5: e1208–20
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• Coverage of these interventions remains poor 
at the global level, and is insufficient to 
prevent, halt, or reverse HIV and HCV 
epidemics among PWID.  

• Greater investment in HIV and HCV prevention 
and treatment is urgently needed for the 16 
million PWID globally.

Implications of all the available 
evidence
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Regional and global estimates of people who inject drugs 
who are HIV positive, anti-HCV positive, and HBsAg 

positive
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5: e1192–207

Sociodemographic and risk characteristics of 
people who inject drugs



Lancet Glob Health 2017; 
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• There is a clear mandate to invest in blood-borne virus prevention 

activities such as needle and syringe programmes and opioid 

substitution therapy, and to provide treatment and care for those 

who are living with HIV and HCV. 
• Consistently high levels of exposure to significant risk factors faced 

by PWID across countries. These risk factors include those about 

which there might be less capacity for individual control, 

emphasising the clear need to address structural and environmental 

drivers of vulnerability, risk, and harm.

Implications of all the available 
evidence
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Evolution of the HIV epidemic from 1980 to 
2015

Global estimates of new HIV infections (A), people living with HIV/AIDS (B),  
HIV/AIDS deaths (C), and proportion of people living with HIV receiving ART (D).



Lancet HIV 2016; 3: e361–87

Incidence of new HIV infections from 1980 to 
2015, and HIV incidence in 2015



Lancet HIV 2016; 3: e361–87 

Proportion of people living with HIV 
receiving ART by country
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Mean estimates of global and super-regional HIV/
AIDS deaths per prevalent case from 2005 to 2015
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• Enormous progress has been made in reducing HIV deaths, especially in low-

income countries, through the expansion of prevention of mother-to-child 

transmission and ART programmes funded largely through development 

assistance for HIV.  

• However, achievement of the UNAIDS 90-90-90 targets will require major 

changes in how programmes are delivered and financed.  

• Global efforts have had less impact on the incidence of new infections than on 

HIV mortality.  

• Ending the AIDS epidemic by 2030 will require a dramatic change in how HIV 

prevention is pursued.

Implications of all available evidence



aMore than 66% of liver-related deaths were associated with HCV infection. 
Weber et al. Arch Intern Med. 2006;166:1632.

Most liver-related deaths (leading non-AIDS-related cause 
of death in HIV patients) are associated with HCV infection

Causes of death in 23,441 HIV-infected adults at 188 clinics in the US, 
Europe, and Australia followed prospectively in the Data Collection on Adverse 

Events of  
Anti-HIV Drugs (D:A:D) Study 
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HIV-infected persons engaged in selected 
stages of the continuum of HIV care 
Cohen et al., JAMA 2012;307:247-250





HIV/HCV coinfected 
patients

• Two types of HIV/HCV coinfected patients 

can be distinguished:  

A) those infected for decades who have 

often severe fibrosis and several 

comorbidities  vs.  

B) those recently infected with HCV



Etiology of liver disease  
in the HIV-infected patient

SHERMAN K ET AL HEPATOLOGY 2015



Συλλοίµωξη HIV/HCV σε ΧΕΝ στην Βόρεια Ελλάδα  
XHC-HCV/HIV co-infection 

Α’ Παθ. Κλινική ,ΠΓΝΘ ΑΧΕΠΑ
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Διάγνωση HCV σε σχέση µε την διάγνωση της 
HIV λοίµωξης 
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Gen IDVU vs no IDVU

• IDVU 
G 1a/1b/3/4 : 2/3/2/2 

• No IDVU 
G 1a/1b/3/4 : 0/1/5/1
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Factors influencing liver fibrosis 
progression Wong YC et al, J Hepatol 2015;63:1005-1014

Methodological issues with 
 most of these studies

Increased liver fibrosis progression may 
be abrogated by improved control of HIV 
with safer, less hepatotoxic cART and 
with commencement of HIV therapy at 
an earlier stage and higher CD4 count





A new 3p25 locus is associated with liver fibrosis 
progression in HIV/HCV co-infected patients  
Ulveling D et al Hepatology 2016



• US Veterans Affairs study analyzed prevalence of cirrhosis and decompensated 
cirrhosis among HIV patients in the registry (N = 24,040) 

• Substantial increases in the prevalence of cirrhosis and decompensated cirrhosis in 
HIV/HCV-coinfected patients vs HIV-monoinfected patients between 1996 and 2006 

– Cirrhosis: 3.5%-13.2% (HIV/HCV-coinfected) vs 1.7%-2.2% (HIV-monoinfected) 
– Decompensated cirrhosis: 1.9%-5.8% (HIV/HCV-coinfected) vs 1.1%-1.2%  

(HIV-monoinfected)

HCV, hepatitis C virus; HIV, human immunodeficiency virus. 
Ioannou et al. Hepatology. 2013;57:249.

Increasing prevalence of cirrhosis and decompensated 
cirrhosis in HIV/HCV-coinfected veterans 
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Incidence of HCC

• A recent large cohort study in 189,332 HCV mono-

infected (included between 1995–2010) and 8563 HIV/

HCV coinfected (included between 1985–2010) patients 

showed a higher incidence of HCC in the latter group 

• HCC prevalence was significantly higher among 

coinfected patients diagnosed with HIV in the pre-cART 

compared to early cART and late cART eras (43.0% vs. 

37.3% and 19.7%)



aLiver-related events include liver-related death, liver decompensation, HCC, liver transplantation. 
IFN, pegylated interferon; HCC, hepatocellular carcinoma; RBV, ribavirin; SVR, sustained virologic response. 

1. Berenguer et al. Hepatology. 2009;50:407; 2. Mira et al. Clin Infect Dis. 2013;56:1646.

Achieving SVR reduces morbidity and 
mortality in coinfected patients1,2

Kaplan-Meier estimates of liver-related events 
by SVR (N = 711) 
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• 711 treated with IFN + RBV at 11 centers in 
Spain between 2000 and 20051 

–31% had SVR 
–Mean follow-up = 20.8 months 

• 166 cirrhotic (compensated) patients treated 
with IFN + RBV at 10 centers in Spain between 
2001 and 20112 

–25% had SVR
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ESLD, end-stage liver disease; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; 
HIV, human immunodeficiency virus. 
Limetkai et al. JAMA. 2012;308:370.

ESLD/HCC/liver death–free survival by 
METAVIR stage in HIV/HCV-coinfected patients 
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Initiation of ART in HIV-positive Persons with Chronic 
Infection without prior ART Exposure EACS 2015



HIV antiretroviral agent

• ATV, atazanavir;  
• DRV, darunavir;  
• DTG, dolutegravir;  
• EFV, efavirenz;  
• ETR, etravirine;  
• EVG/cobi, elvitegravir/cobicistat;  
• LPV, lopinavir;  
• MVC, maraviroc ; /r, ritonavir-boosted;  
• RAL, raltegravir;  
• RPV, rilpivirine; 
• TPV, tipranavir.



Initial Combination Regimen for ART-naive 
Adult HIV-positive Persons   EACS 2015



Newest DAAs in HIV/HCV coinfection  
Arends JE et al , J Hepatol 2015;63:1254-62

Depicted studies are:  
SOF/LDV – ION-4  and ION-1 ;  
3D+RBV – Turquoise-1  and PEARL-III and PEARL-IV ;  
GZR/EBR – C-EDGE COINFECTION  and C-EDGE 





Conclusion 1

• Despite significant advances in treatment of hepatitis C 

virus, treatment and management principles for liver disease 

in HIV infected patients remain challenging;  

• limited resources,  

• fragmented health care, and 

• high levels of injection drug use, alcohol use, and depression 

remain relevant issues in the HIV-infected patient



Conclusion 2

• Coinfected patients enrolled in DAA studies to date have 

comparable, if not equivalent, SVR rates to mono-

infected patients treated with the same regimen 

• Therefore, the HIV coinfected patients appear to be no 

longer a ‘hard to treat’ population, and, as 

international organisations now suggest, 

• Should be treated in identical fashion as the mono-

infected patients





Chemokine (C-C motif)  
receptor 5 
and cysteine-X-cysteine  
receptor 4

HIV isolates can infect  
primary human hepatic  
Stellate cells (HSCs)

HIV causes a productive noncytopathic 
infection of Kupffer cells (LPS 
hyperresponse)





Reduced percentage of CD4+ specific T 
cell responses in HIV co-infected patients

 Zhang Y-H et al, PLoS ONE 11(7): e0158037. doi:10.1371/journal.pone.0158037



• Primary endpoint: SVR12 
• Safety  

– AEs and discontinuations 
– HIV-1 virologic rebound (confirmed HIV-1 RNA ≥ 400 copies/mL) 
– Renal function 

n, %

LDV/SOF for 12 
weeks 

(N = 335)

Adverse events 257 (77)

Serious adverse events 8 (2)

Treatment 
discontinuation due to 
adverse event

0

Death 1 (< 1)

0

20

40
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80

100 94.096.097.095.096.0

Overall ExperiencedNaive CirrhosisNo Cirrhosis

SV
R1

2 
(%

)

GT-1 and -4 patients

322 
335

143 
150

258 
268

63 
67

179 
185

Resistance 
• Baseline NS5A RAVs identified in 18% 

(59/325) of  
GT-1 patients 

– 55/59 (93%) patients with NS5A 
RAVs achieved SVR12 

• 10 patients with virologic relapse 
– NS5A RAVs were detected in four 

patients at baseline and in eight 
patients at the time  
of relapse 

– One had both NS5B RAV L159F and 
NS5A RAVs at the time of relapse

N = 335 
HCV GT-1 or -4 

Treatment naive or 
experienced 

Up to 20% with 
compensated cirrhosis 

  Week 24 120

LDV/SOF FDC 
(90/400 mg QD) Follow-up

SVR12

Adapted from Naggie et al. N Engl J Med 2015; DOI: 10.1056/NEJMoa1501315.

ION-4: LDV/SOF in HCV GT-1 or -4 patients 
coinfected with HIV



ALLY-2: Study Design D.L. Wyles  et al ,DOI: 10.1056/NEJMoa1503153
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■ Primary endpoint: SVR12 in treatment-naive patients 
with GT 1 treated for 12 weeks 

■ Standard DCV dose is 60 mg 
– Dose-adjusted for concomitant ARV therapy: 30 mg with ritonavir-boosted PIs, 90 mg 

with NNRTIs except RPV (rilpivirine)
* HCV RNA <LLOQ (TD or TND) at posttreatment Week 12, assessed using the Roche HCV COBAS TaqMan Test v2.0 (LLOQ 25 IU/mL).

DCV 30/60/90 mg +  
SOF 400 mg QD

24

DCV 30/60/90 mg +  
SOF 400 mg QD

12

Naive 
Randomize 2:1

Experienced

DCV 30/60/90 mg  
+ SOF 400 mg QD

Week 0 8

 N  
101 

50 

52

SVR12
*
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Parameter
Naive 

12 Week 
N = 101

Experienced 
12 Week 
N = 52

Naive 
8 Week 
N = 50

Age, median years (range) 52 (24–71) 57 (43–66) 50 (28–75)

Male, n (%) 92 (91) 43 (83) 42 (84)

Race, n (%)

White 66 (65) 31 (60) 28 (56)

Black 30 (30) 20 (38) 19 (38)

Other 5 (5) 1 (2) 3 (6)

HCV GT, n (%)

1a 71 (70) 33 (63) 35 (70)

1b 12 (12) 11 (21) 6 (12)

2 11 (11) 2 (4) 6 (12)

3 6 (6) 4 (8) 3 (6)

4 1 (1) 2 (4) 0

HCV RNA, mean log10 IU/mL (SD) 6.50 (0.76) 6.52 (0.79) 6.40 (0.71)

Cirrhosis, n (%)* 9 (9) 15 (29) 5 (10)

*Cirrhosis status determined by liver biopsy (METAVIR >F3), Fibroscan (>14.6 kPa), or 
Fibrotest >0.74 with APRI >2.

Demographic and HCV Disease 
Characteristics
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Parameter
Naive 

12 Week 
N = 101

Experienced 
12 Week 
N = 52

Naive 
8 Week 
N = 50

HIV RNA < 50 copies/mL, n/N (%) 94/100 (94) 47/49 (96) 45/48 (94)

CD4 cells/mm3, median (range) 520 (122–1147) 636 (262–1470) 575 (157–1430)

Receiving HIV treatment, n (%) 100 (99) 51 (98) 48 (96)

PI regimens*

Darunavir/r 19 (19) 11 (21) 21 (42)

Atazanavir/r 19 (19) 12 (23) 5 (10)

Lopinavir/r 9 (9) 0 3 (6)

NNRTI regimens

Efavirenz 18 (18) 8 (16) 8 (16)

Nevirapine 5 (5) 3 (6) 1 (2)

Rilpivirine 5 (5) 1 (2) 1 (2)

Other regimens

Raltegravir 22 (22) 10 (20) 8 (16)

Dolutegravir 3 (3) 4 (8) 1 (2)

Nucleosides only 0 2 (4) 0

HIV Disease Characteristics and Regimens

*DCV dose reduced to 30 mg/day with PI regimens; based on recent data, DCV 60mg/day is recommended when used 
with DRV/r or LPV/r regimens [Eley et al. HIVDART 2014; Poster 63]
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• Overall 97% SVR12 after 12 weeks of DCV + SOF QD in HIV/HCV coinfected patients 
– 97% in GT 1; 100% in GT 2, 3, and 4 
– 97% in treatment-naive and 98% in treatment-experienced patients 
– No significant effect of race, baseline HCV RNA levels, cirrhosis or cART 

regimen 

• SVR12 in 76% of patients treated for 8 weeks 
– Increased relapse in coinfected patients with shorter therapy, higher 

baseline HCV RNA (≥ 2M IU/mL), and DRV/r-based cART with DCV 30mg QD 

• No compromise of HIV suppression and no modification of on-treatment 
cART regimens due to DCV + SOF 

• DCV + SOF was safe and well tolerated, offers a predictable DDI profile with 
flexibility to dose adjust, and is compatible with a wide range of 
antiretrovirals

ALLY-2: Summary D.L. Wyles  et al., DOI: 10.1056/NEJMoa1503153
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Week 36 240

3Da + RBVb Follow-up

3Da + RBVb

12

Follow-upn = 31

n = 32

Primary endpoint: SVR12

0

24

47

71

94

3D + RBV 12 weeks

9194

Event, n (%)

3D + RBV
12-week 

group 
(n = 31)

24-week 
group 

(n = 32)
Any AE leading to study 
drug discontinuation 28 (90) 28 (88)

Any severe AE 1 (3) 1 (3)
AEs (≥ 15% of patients in both groups combined)
Fatigue 18 (58) 12 (38)
Insomnia 5 (16) 7 (22)
Headache 6 (19) 4 (13)
Nausea 5 (16) 6 (19)

N = 63  
• HCV GT-1 coinfected 

with HIV 
• TN or TE ± cirrhosis 
• Undetectable HIV RNA 

for ≥ 8 weeks, if on 
stable ART 

SV
R1

2 
(%

)

29 
31

29 
32

a150 mg paritaprevir, 100 mg ritonavir, 25 mg ombitasvir QD + 250 mg dasabuvir BID. bweight-based dosing [1000 or 1200 mg], administered twice daily.  
3D, ritonavir-boosted paritaprevir/ombitasavir + dasabuvir 

Adapted from Sulkowski et al. JAMA 2015;313:1223.

TURQUOISE-I: 3D + RBV in HCV GT-1 patients 
coinfected with HIV



ASTRAL-5: SOF/VEL σε HCV/HIV συλλοίµωξη 

1. Wyles D et al. EASL 2016, PS104. 

SV
R1

2,
 %
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0
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99  
104

Total 1a

95

62  
65

1b

92

11  
12

2

100

11  
11

3

92

11  
12

4

100

4  
4

GT

1 withdrew 
consent1 LTFU2 relapse 

1 LTFU



N = 218 
• GT-1(1a 66%), -4 or -6  

coinfected with HIVa 

• Treatment naive  
± cirrhosis (16%) 

 
Week 24 120

GZR/EBR 
(100 mg/50 mg 

QD)
Follow-up

n (%)
GZR 100 mg/EBR 50 

mg 
N = 218

Serious AEb 2 (1)
Discontinuation due to AE 0
Deaths 0

• Most common AEs (≥ 9%): fatigue (13%), headache 
(12%) and nausea (9%) 

• Elevation of total bilirubin (>2.6–5.0 × ULN) in n = 1 
patient

Follow-up: 
(Week)

4 8
Primary end point: SVR12

0

18

37

55

73

92

110

All patients* GT-1a GT-1b GT-4

96969696

210  
218

139  
144

42  
44

27  
28

SV
R1

2 
(%

)

aPreviously untreated ART with CD4+ > 500 cells/mm3 and HIV RNA < 50,000 copies/mL.  
On stable ART (tenofovir 75%  or abacavir 21%, and either emtricitabine or lamivudine plus raltegravir 52%,  dolutegravir 27%, or rilpivirine 17%) for ≥ 8 weeks and with CD4+ > 200 cells/
mm3 (median 568) , and 
 undetectable HIV RNA 

Adapted from Rockstroh et al. Lancet HIV 2015;2:e319–27.

C-EDGE: GZR/EBR in HCV GT-1 or -4 patients  
coinfected with HIV



Drug-drug interactions between HCV DAAs and HIV 
antiretrovirals  EASL 22/09/2016 



Drug-drug Interactions between DAAs and ARVs    
EACS European AIDS Clinical Society 10/2015



Drug-drug Interactions between DAAs and ARVs    
EACS 10/2015

• i) Potential hematological toxicity 

• ii) Daclatasvir should be reduced to 30 mg qd with ATV 

(atazanavir )/r or EVG/c (elvitegravir/cobicistat). No dose 

reduction with unboosted ATV 

• iii) Daclatasvir should be increased to 90 mg qd (EFV, efavirenz) 

• iv) 3D use only with unboosted ATV and in persons without 

significant HIV PI mutations (ATV increased paritaprevir exposure 

due to CYP3A4 and OATP1B1/3 inhibition, not recommended 

without dasabuvir)



Drug-drug Interactions between DAAs and ARVs    
EACS 10/2015

• v) 3D co-administration decreased DRV (darunavir) trough 

concentration by approximately 50%. Although co-administration of 

DRV with ombitasvir/paritaprevir/r + dasabuvir is not 

recommended in the US Prescribing Information, the European SPC 

advises that DRV (dosed at 800 mg qd and administered at the same 

time as ombitasvir/paritaprevir/r + dasabuvir) can be used in the 

absence of extensive HIV PI resistance and should be taken without 

additional RTV 

• vi) Increase in paritepravir exposure when co-administered with 

DRV 800 mg given with Viekirax



Drug-drug Interactions between DAAs and ARVs    
EACS 10/2015

• vii) Severe tolerability issues 3D -(RPV, rilpivirine) 

• viii) 3D not recommended unless benefit outweights the risk 

due to potential for QT interval prolongation with higher 

concentrations of rilpivirine, co-administration should only 

be considered in persons without known QT prolongation and 

without other QT prolongation co-medications 

• ix) SOF/LDV frequent monitoring of kidney function due to 

increase of TDF if contained in the regimen



Caravaggio-boy-with-a-basket-of-fruit-c-1593-1594  
Caravaggio-Bacchino malato, 

chiaroscuro......Caravaggio!!!!





aAdd ribavirin only in patients with RASs that confer high-level resistance to NS5A inhibitors at baseline if RAS testing available. 
bProlong to 16 weeks and add ribavirin only in patients with RASs that confer resistance to elbasvir at baseline if RAS testing 
available. 
cAdd ribavirin only in patients with NS5A RASs Y93H at baseline if RAS testing available.

EASL clinical practice guidelines 22/09/2016:  
HCV/HIV coinfection without cirrhosis



aAdd ribavirin only in patients with RASs that confer high-level resistance to NS5A inhibitors at baseline if RAS testing available. 
bProlong to 16 weeks and add ribavirin only in patients with RASs that confer resistance to elbasvir at baseline if RAS testing available. 
cAdd ribavirin only in patients with NS5A RASs Y93H at baseline if RAS testing available.

EASL clinical practice guidelines 22/09/2016:  
HCV/HIV coinfection with compensated (Child-Pugh A) cirrhosis



Management of Persons with Chronic HCV/
HIV Co-infection  EACS 2015

•Metavir fibrosis score: F0=no fibrosis; F1= portal fibrosis, no septae; F2=portal fibrosis, few septae, 
F3=bridging fibrosis, F4=cirrhosis.  
•FibroScan ®: F0-F1 < 7.1 KPa; F2 7-10 KPa; F3/F4 > 10 Kpa 
** Treatment must be considered independently from liver fibrosis in persons with low CD4 count (<200 
cells/µL), ongoing HIV replication, HBV co-infection, debilitating fatigue, extrahepatic manifestations, high 
risk of HCV transmission (IVDU, prisoners, MSM with high risk behavior, fertile women who want to be 
pregnant)



DDI  SOF and SOF/LDV

• Least involved in drug-drug interactions with combination 

antiretrovirals (cART) 
• SOF and SOF/LDV can be used in combination with 

nonnucleoside reverse transcriptase inhibitors (NNRTIs), 

integrase inhibitors or ritonavir-boosted HIV PIs (excluding 

tipranavir) 
• Potential nephrotoxicity when combining sofosbuvir/

ledipasvir with tenofovir (increase in levels) [inhibition of the 

P-glycoprotein (P-gp) and breast cancer resistance protein 

(BCRP) transporters by ledipasvir]



DDI  paritaprevir/ritonavir, ombitasvir and 
dasabuvir (3D)

• Especially with NNRTIs  and HIV PIs . These combinations are 

often not recommended for simultaneous use 

• The HIV PIs darunavir (only when once daily dosing is 

applicable and administered at the same time), and 

atazanavir can be given concomitantly with the 3D regimen, 

however,  

• Ritonavir used in the HIV regimen should be stopped during 

HCV treatment because sufficient ritonavir is already co-

formulated with paritaprevir



Treatment Optimization to Prevent Treatment 
Failure

• In patients with cirrhosis, guidelines already recommend adding 

ribavirin to 12 weeks of treatment with sofosbuvir/ledipasvir, 

sofosbuvir plus daclatasvir, or sofosbuvir plus simeprevir or to 

prolong therapy to 24 weeks to reduce the rate of failure 

• With sofosbuvir/ledipasvir, the same measures would reduce 

treatment failure in patients who are prior nonresponders to 

pegylated IFN–based regimens 

• Use of ribavirin with 12 weeks of treatment with ombitasvir/

paritaprevir/ ritonavir, with or without dasabuvir, in patients with 

genotype 1a or 4 infection, as well as prolongation of treatment to 

24 weeks in patients with genotype 1a infection and cirrhosis 

(especially in previous IFN -NR)



Treatment Optimization to Prevent Treatment 
Failure

• With grazoprevir/elbasvir, patients who do not respond to 

treatment with pegylated IFN and ribavirin (previous partial and 

null responders) can be treated for 16 weeks with ribavirin 

without a pretreatment resistance test, making this regimen more 

widely accessible 

• Patients with HCV genotype 3 infection (particularly those with 

advanced liver disease) need reinforcement of therapy with 

sofosbuvir/velpatasvir 

• These simple strategies can be used to optimize conditions for 

achievement of an SVR, without the need for resistance testing



EASL 22/09/2016:  
4.5. HCV resistance testing

• Systematic testing for HCV resistance prior to treatment is not 

recommended. Indeed, this obligation would seriously limit access to 
care and treatment regimens can be optimized without this information 

(B1). 

• Physicians who have easy access to a reliable test assessing HCV 

resistance to NS5A inhibitors (spanning amino acids 24 to 93) can use 
these results to guide their decisions, as specified in these 
recommendations.  

• The test should be based on population sequencing (reporting RASs as 

“present” or “absent”) or deep sequencing with a cut-off of 15% (only 
RASs that are present in more than 15% of the sequences generated must 
be considered) (B1).



14. Retreatment of non-sustained 
virological responders

• The utility of HCV resistance testing prior to 

retreatment in patients who failed on any of the 

DAA-containing treatment regimens is unknown.  

• If reliable resistance testing is performed, 

retreatment can be guided by probabilities of 

response according to the resistance profile 

observed in the context of an experienced 

multidisciplinary team (B2).



8.1. Treatment of HCV genotype 1 
infection

• If reliable NS5A resistance testing is performed, treatment experienced, DAA-
naïve patients infected with genotype 1a with or without compensated 
cirrhosis who have NS5A RASs that confer high-level resistance to 
ledipasvir (M28A/G/T, Q30E/G/H/K/R, L31M/V, P32L/S, H58D, and/or Y93C/
H/N/S) detected at baseline should be treated with the fixed-dose 
combination of sofosbuvir and ledipasvir for 12 weeks with ribavirin (B1). 

• If reliable NS5A resistance testing is performed, treatment-naïve and 
treatment-experienced patients infected with subtype 1a with or without 
compensated cirrhosis should receive the combination of grazoprevir and 
elbasvir for 16 weeks with daily weight-based ribavirin (1000 or 1200 mg 
in patients <75 kg or ≥75 kg, respectively) if their HCV RNA level is >800,000 
IU/ml and NS5A RASs that confer resistance to elbasvir (M28A/G/T, Q30D/E/
G/H/K/L/R, L31F/M/V, H58D and/or Y93C/H/N/S) are present at baseline 
(B1). 

• If reliable NS5A resistance testing is performed, treatment experienced, DAA-
naïve patients infected with genotype 1a with or without compensated 
cirrhosis with NS5A class RASs detected at baseline should be treated with the 
combination of sofosbuvir and daclatasvir for 12 weeks with ribavirin 
(C2).



8.3. Treatment of HCV genotype 3 
infection

• If reliable NS5A resistance testing is performed, treatment experienced 

patients without cirrhosis, as well as treatment-naïve and treatment-

experienced patients with compensated cirrhosis, with the NS5A RAS 

Y93H detectable at baseline should be treated with the fixed-dose 

combination of sofosbuvir and velpatasvir for 12 weeks with daily 

weight-based ribavirin (1000 or 1200 mg in patients <75 kg or ≥75 kg, 

respectively). Patients without the NS5A RASs Y93H at baseline should 

receive the fixed-dose combination of sofosbuvir and velpatasvir for 12 

weeks without ribavirin (A1). 
• NS5A resistance testing for HCV genotype 3 may be technically 

challenging, so that a reliable result is not guaranteed in all cases (B2).



Conclusions- Treatment strategies should be 
optimized to efficiently prevent treatment failure

• HCV resistance to DAAs can keep patients from achieving SVR to IFN-free 

regimens 
• Presence of more than 15% of HCV variants with resistance to NS5A 

inhibitors in the patient’s quasispecies population at baseline affects the 
chances for an SVR (genotype 1a or 3 infection and cirrhosis and/or prior 

nonresponders to pegylated IFN–based treatment) 
• At virological failure, drug-resistant viruses dominate 
• Resistant viruses to NS3-4A protease inhibitors disappear within a few 

weeks to months 
• NS5A inhibitor–resistant viruses persist for years 
• Re-treatment options are available based on the combination of multiple 

DAAs with or without ribavirin



HCV vs HIV/HCV coinfected patients

• Higher observed number of HCV reinfections in the latter group, 

either in i.v drug users or MSM 

• As high as 7.8 and 15.2 per 100 patient years of follow-up 

• Unchanged sexual behavious, as well as other risk behaviours  in 

combination with the emergence of national and international 

networks of HIV positive men preferentially having unprotected sex 

with HIV positive men 

• In-depth quasispecies analysis should be performed to reliably 

distinguish between HCV relapse and reinfection 

• Increasing DAA use in combination with high rates of HCV 
reinfection has the potential to result in accumulation of HCV 
DAA-resistant variants!


