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La trahison des images, R Magritte 1928

The failure to DAAs treatment 

Ø It occurs in a very limited number of cases, 
particularly since pangenotypic regimens are 
used in the vast majority of patients

Ø A very effective treatment is available for 
patients with failure to the first DAA 
treatment

Ø However, for some patients the 
identification of an effective rescue therapy
may be difficult



UO Epatologia           GEL Osp ed Univ TOTALE
Centro HCV AOUP

N. trattamenti avviati a Sett. 2020: 2207 70 2277

N. Trattamenti entro 29/02/2020: 2124 68 2192

Rapporto M/F M= 52,2% M= 35,3% M= 51,7%
Età mediana anni (range) : 59,3 (16-91) 58,9 (24-86) 59,3 (16-91)
Genotipi HCV:  

1a 368 (17,3%) 17 (25,0%) 385 (17,6%)

1b 877 (41,3%) 17 (25,0%) 894 (40.8%)
1 n.c. 24 (1,1%) 0 24 (1,1%)
2 382 (18,0%) 15 (22,1%) 397 (18,1%)
3 350 (16,5%) 14 (20,6%) 364 (16,6%)
4 114 (5,4%) 3 (4,4%) 117 (5,3%)
no type 4 (0,2%) 1 (1,5%) 5 (0,2%)
Low RNA 5 (0,2%) 1 (1,5%) 6 (0,3%)

Stadio Fibrosi epatica:
F0-F2 1052 (49,5%) 53 (77,9%) 1105 (50,4%)
F3 351 (16,5%) 6 (8,8%) 357 (16,3%)

F4 721 (33,9%) 9 (13,2%) 730 (33,3%)

Centro per il trattamento dei pazienti con epatite C dell’AOUP

UO Epatologia, Settembre 2020



2192 trattamenti valutabili per SVR-12 raggiunta nell’98.4% dei trattati

Numero (%) di fallimenti del PRIMO trattamento antivirale

STADIO FIBROSI F0-F1 F3 F4       TOTALE

Overall: 13 (1,2%) 1 (0,3%) 20 (2,7%) 34 (1,6%)

GENOTIPO HCV:  
1a 2 (1,0%) 0  3 (2,5%) 5 (1,3%)
1b 5 (1,3%) 0 10 (2,9%) 15 (1,7%)
1 n.c. 0 0 0 0
2 3 (1,3%) 0 3 (2,6%) 6 (1,5%)
3 3 (1,5%) 1 (1,7%) 2 (1,8%) 6 (1,6%)
4 0 0 2 (6,5%) 2 (1,7%)
no type 0 0 0 0
Low RNA 1 (20,0%) 0 0 1 (16,7%)

Centro per il trattamento dei pazienti con epatite C dell’AOUP

UO Epatologia, Settembre 2020



Sofosbuvir, Velpatasvir and Voxilaprevir for previously treated HCV infection

Bourliere M et al, NEJM 2017 

• Polaris-1: 415 pts (263 treated with Sof+ Vel + Vox; 152 placebo)
• Polaris-4: 333 pts (182 treated with Sof+Vel+ Vox; 151 Sof+Vel)



Ø Real-world studies assessing the efficacy of the triple  combination of sofosbuvir, velpatasvir and voxilaprevir
in the retreatment of DAA-containing regimen failures confirmed the high SVR rates achieved with this
regimen, regardless of  patient gender, body mass index, HCV genotype and baseline HCV RNA.

Ø The only pre-treatment parameter associated with a slightly lower SVR rate was cirrhosis.

Ø The MAGELLAN-1 trial showed that the combination of glecaprevir and pibrentasvir does not have a high 
enough barrier to  resistance to achieve optimal SVR rates in patients previously exposed to an NS5A 
inhibitor. 

Ø In a randomised study of 177  patients with chronic HCV genotype 1 infection who received previous
treatment with sofosbuvir plus an NS5A inhibitor, 16 weeks treatment with glecaprevir/pibrentasvir induced
SVR12 in 86–97% of patients. 

Ø Treatment failed in 7.3% of patients with genotype 1a infection. Treatment-selected RASs in the NS3 and NS5A 
regions were observed in 9 and 10 patients with treatment  failure, respectively. 

Ø Overall, the combination of glecaprevir and pibrentasvir is not indicated in the retreatment of patients who
failed a prior DAA-containing regimen, particularly if this regimen contained an NS5A inhibitor.

Re-treatment after DAA failure

De Gasperi et al J Hep 2019; Kraiden et al Hepatology 2019, Poordad Hepatology 2018, Wyles D et al J Hep 2018



Resistant-associated Substitutions

Viral quasispeciesSingle virus level

Treatment Strategies:
• combination of  DAAs acting on the 3 different targets is the optimal treatment after a DAAs failure, 

particularly after the exposure to a NS5A inhibitor
• in case of  a DAA acting on the region with resistant RAS, the drug must be  active on these RAS
• treatment duration and, eventually the use of RBV, are additional variable to be considered

sensitive

resistant
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Centro per il trattamento dei pazienti con epatite C dell’AOUP

UO Epatologia, Settembre 2020



Analisi dei fallimenti osservati nei pazienti trattati presso il Centro

34 fallimenti 

17,6% 5,9%
2,9%

55,9%

17,6%
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Centro per il trattamento dei pazienti con epatite C dell’AOUP



Condizioni associate al fallimento della terapia con DAAs in 
funzione dello stadio della FIBROSI

Stadio: F0-F2 F3-F4         
13 Fallimenti 21 Fallimenti
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33 
pazienti

9 NON ritrattati

3 cirrosi
Child C

2 deceduti (HCC e 
NHL) + 1 HCC in 

progressione

2 persi
al F.U.

1 in 
attesa

24 RITRATTATI

2  OLT 
SVR

11 F3-4 
SVR

11 F0-2 
SVR

1 F3 
REL.

Outcome dei pazienti con fallimento della prima terapia prescritta dal 
Centro AOUP – UO Epatologia

Ritrattamento:
SVR ITT: 23/34 (67.6%)                                         SVR PP: 23/24 (95.8%) 

• Non candidabili a 
OLT

• Non applicabile
uno schema 
terapeutico sicuro

Donna 65y, F2, Gt 1b con 
fallimento a GZV+ELV che
ha RAS in NS3 (D168A) e in 
NS5A (Y93H) che causano
resistenza a VOX e VEL

2 = LDV+SOF 24w
3 = VEL+SOF 12w
17 = VOX+VEL+SOF 12w
1 = VOX+VEL+SOF+RBV 12w

Maschio 44y, 
F3, Gt 2b,  
fallimento a 
VEL+SOF noRAS
(compliance?). 
Ritrattato con 
G/P à late REL



Ri-Trattamento nei 20 pazienti con un solo fallimento a regime contenente NS5A inibitore
SVR 18/19 (95%)

N. 
(%)

Gt. 3 n. 
(%)

F3-4 / 
OLT n. 

(%)

DAAs 
fallimento
(num. pz)

NS3 
wt/sp/RAS n. 

(%)

NS5A 
wt/sp/RAS n. 

(%)

NS5B 
wt/sp/RAS n. 

(%)

DAAs
Ri-Trattamento

(num. pz)
SVR n. 

(%)

5 0 
1  

(20) GRZ+ELV 0 / 4 / 1
( - / - / 20)

0 / 1 / 5
( - / 20 / 100)

3 / 2 / 0
(60 / 40 / - )

VOX+VEL+SOF (4)
To be defined (1) 4 (100)

3 1
(33)

0 G/P 1 / ? / ?
(33 / ? / ?)

1 / 1 / ?
(33 / 33 / ?)

1 / 1 / 0
(33 / 33 / -) VOX+VEL+SOF (3) 3 (100)

3 0 0 LDV+SOF (2)
LDV+SOF+RBV (1)

2 / 1 / 0
(66 / 33 / - )

1 / 0 / 2
(33 / - / 66)

3 / 0 / 0
(100 / - / - ) VOX+VEL+SOF (3) 3 (100)

1 1
(100)

1
(100) DCV+SOF+RBV 1 / - / 0

(100 / - / - )
0 / 0 / 1

( - / - / 100)
1 / - / 0

(100 / - / - ) VOX+VEL+SOF+RBV (1) 3 (100)

8 4
(50)

4
(50)

VEL+SOF 3 / 5 / 0
(38 / 52 / - )

2 / 3 / 5
(25 / 38 / 52)

8 / - / 0
(100 / - / - )

VOX+VEL+SOF (5)
VOX+VEL+SOF+RBV (1)
G/P (2)

5 (100)
1 (100)
1  (50)

TOTALE

20 6
(30%)

6
(30%)

GRZ+ELV (5) 
G/P (3)
anyNS5A+SOF (12)

7 / 10 / 1
(35 / 50 / 10)

4 / 5 / 13
(20 / 25 / 65)

16 / 3 / 0
(80 / 15 / - )

VOX+VEL+SOF (15)
VOX+VEL+SOF+RBV (2)
G/P (2)
To be defined (1)

15 (100)
2 (100)
1  (50)



Analisi dei fallimenti ai DAAs su pazienti provenienti da 
altri Centri Prescrittori e riferiti per il Ri-Trattamento

10 fallimenti in 7 pazienti 
(3 pz con 2 fallimenti)

80,0%

20,0% Svil uppo di resi stenza
virol ogica

Nessuna  causa  evidente



NS3-4A resistant variants
• disappear within few months
• replacement by wild-type virus
• spontaneous reversion to wild-type

NS5A resistant variants
• persist for years
• naturally more fit than wild-type virus
• unfrequent reversion to wild-type virus

Resistant-associated substitutions

sensitive

resistant

sensitive

resistant

Treatment Stop treatment

resistant

sensitive

sensitive

resistant

sensitive

Treatment Stop treatment

resistant

sensitive

resistant + fit

Ø The timing of sampling to detect RAS is critical: a sample should be obtained when the relpase occurs (usually 12 
weeks after EOT) and a second sample just before the re-treatment

Ø All the 3 regions should be sequenced (mandatory NS3 and NS5A)
Ø The sensitivity of the sequencing method may have major implications in the treatment decision



The complexity of the RAS pattern increases
after repeated treatments, making
particularly difficult the identification of a 
rescue treatment strategy for patients with 
repeated failure to DAAs

Currently, the decision can be made:
• on the basis of in vitro data about the 

antiviral activity against a specific RAS of 
the available drugs

• after a careful analysis of the factors
(disease-related and patient-related), that
could have influneced the response to 
treatment 

Difficult to re-treat patients



In vitro Antiviral Activity of Pibrentasvir against RAS selected in GT 1 and 2-6 

Overall Pibrentasvir shows a higher barrier to resistance than all other approved NS5A inhibitors in vitro 

Ng T et al, Antimicrobila Agents and Chemotherapy, 2017



The triple combination of sofosbuvir and the fixed-dose combination of glecaprevir and pibrentasvir could offer an 
interesting alternative for retreatment of difficult-to-cure patients, such as those with complex NS5A RAS patterns
and/or those with advanced liver disease (excluding decompensated cirrhosis) who have experienced several
unsuccessful courses of treatment. 

Retreatment of patients who failed G/P treatment for HCV infection

32 patients who failed G/P treatment were retreated with G/P/Sof for 12 or 16 (GT3 or cirrhosis) weeks

Wyles D et al J Hep 2019; CPG EASL 2020



Retreatment of DAA failures

Protease and/ or 
NS5A inhibitors
regimens

Predictors of lower
response:

• Advanced LD
• Multiple DAA courses
• Complex NS5A RAS profile

CPG EASL 2020



Retreatment of DAA failures

Very difficult patients

Failure to SOF/VEL/VOX

SOF/G/P + RBV for 24 w



Magritte R, La Riproduzione Vietata 1937 (sir Edward James)

Ø The chance of response to re-treatment after a 
failure to the first DAA course is high

Ø The characterization of the viral quasispecies at the 
time of relapse is recommended to know the 
resistance profile, that was selected by the 
treatment

Ø The rescue therapy to repeated failures requires a 
personalized approach using off label drugs
combination and prolonged treatments

Ø Should Peg-IFN and RBV be considered in selected
cases?
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