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Il Workshop Nazionale sulle Terapie innovative delle epatiti croniche virali e delle infezioni virali é 

giunto alla dodicesima edizione.  

In questi ultimi due anni l’attenzione dei lavori scientifici e delle attività sanitarie è stata rivolta alla 

pandemia da SARS-CoV-2. Faticosamente tutti gli addetti ai lavori stanno cercando di riportare 

l’attenzione e l’impegno su tutte le altre patologie che interessano i pazienti che noi abitualmente 

seguiamo. Per questo motivo anche quest’anno una sessione sarà doverosamente riservata al 

COVID-19 cercando di fare il punto sulle strategie terapeutiche e vaccinali aggiornate con uno 

sguardo rivolto a quella che sarà la gestione futura della pandemia. In particolare verranno 

affrontati temi riguardanti le sequele dell’infezione da SARS-CoV-2 e la sua connotazione di malattia 

sistemica. Nelle altre sezioni verranno riportate le novità nella gestione dei pazienti con infezione da 

HIV e con epatopatie virali. Nel dettaglio si cercherà di fare il punto sul processo di eradicazione 

dell’HCV che ha subito una brusca frenata complice anche l’avvento della pandemia. Verranno 

presentate quelle che sono le iniziative a livello nazionale e regionale per far emergere il sommerso 

senza le quali non è pensabile di poter rispettare quelle che erano le indicazioni di eradicazione 

formulate dal WHO. Si affronteranno le problematiche relative ad HBV, HDV e HEV cercando di 

riportare quelle che sono le novità, molto stimolanti soprattutto per HDV. La sessione per HIV sarà 

l’occasione per illustrare le strategie terapeutiche in corso e prospettare quelle future che 

porteranno anche alla necessità di dover ripensare il tipo di approccio e follow-up del paziente 

sieropositivo. Chiuderà il workshop una tavola rotonda degli Infettivologi Toscani, alla quale sarebbe 

auspicabile partecipassero anche i colleghi delle altre regioni per fare il punto della situazione della 

Infettivologia Italiana e Toscana chiamata ad affrontare un presente e un futuro foriero di 

cambiamenti. La pandemia da COVID-19 ci ha creato grosse difficoltà ma ha anche determinato 

alcuni cambiamenti nel modo di gestire la sanità pubblica che rappresentano una sfida per il futuro. 

Al momento della elaborazione di questo razionale ci sono tutti i presupposti affinchè il Workshop si 

svolga in presenza che è l’augurio che tutti ci facciamo con l’auspicio di incontrarvi tutti. 
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Centro Terapia HCV DAAs
AOUP - Pisa

2339 trattamenti valutabili per SVR

36 (1,54%) fallimenti del trattamento antivirale

STADIO FIBROSI F0-F1 F3 F4       TOTALE

Overall: 15/1188 (1,26%) 1/375 (0,27%) 20/776 (2,58%) 36 (1,54%)

Per genotipo HCV:  
1a 3 (1,4%) 0  3 (2,5%) 6 (1,6%)
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%)



Fallimenti in base alla schedula di trattamento
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Condizioni associate al fallimento della terapia con DAAs

36 Fallimenti

19,4%
5,6%

2,8%

52,8%

19,4%

Trattamento non completato
per eventi avversi

Schedula terapeutica non
adeguata

Compliance non adeguata

Sviluppo di resistenza
virologica

Nessuna causa evidente



Reasons for short treatment duration

UO Epatologia – AOUP

Report of HCV treatments with DAAs

Patients

Treatment NOT

completed
10 0,48% due to Adverse Events 6

Renal insuff: 2, 

Pruritus: 2, 

Iperbilirub. 1, 

Headache 1.HCC (sorafenib start) 1

Death (NHL) 1

Carceration 1

Pregnancy 1



RAS and treatment FAILURE

UO Epatologia – AOUP

Report of HCV treatments with DAAs

1st Re-Treatment               2nd tx

RAS/SP* Regions Failures % of Tot 
FU12 

available SVR % Ongoing

NS3 2 7,7% 2 2 100% 0

NS5A 7 26,9% 7 7 100% 0

NS5B 0 0,0% - - - -

NS3+NS5A 12 46,2% 12 11 91.7% 1

NS3+NS5A+NS5B 2 7,7% 2 2 100% 0

NS3+NS5B 0 0,0% - - - -

NS5A+NS5B 2 7,7% 1 1 100% 0

None 2 3,8% 2 1 50% 1

Tot. n. of Failures 

analysed
27 100,0% 25 23 92% 2

% of Total Failures 75%



The prevalence of NS5A and NS3/4A 
RASs significantly declined from 2015 to 
2019; NS5B RAS remained stable. 
Independent predictors of any RASs 
included older age and genotype 1a (vs
G2 and vs G4). Notably, at least partial 
susceptibility to all the agents included in 
the GLE/ PIB and VEL/SOF/Voxilaprevir
(VOX) combinations was predicted in 

>95% of cases.



RE-Treatment in RAS associated failures of NS5a containing regimens

UO Epatologia – AOUP

Report of HCV treatments with DAAs

N.
Sesso/ 
anni

Genot AIFA
Trattamento

fallito
NS3 NS5A NS5B

RI-

TRATTMENETO
SVR12

1 M/39 3a 8 SOF+DCV
A156V, 

Q168L

A30K,

A62L
S282C VOX+VEL+SOF YES

2 M/79 3a 1 SOF+DCV+RBV wt
A62S(sp), 

Y93H
wt VOX+VEL+SOF+RBV YES

3 M/29 1a 7 SOF+VEL Q80K wt wt VOX+VEL+SOF YES

4 F/49 1b 7 ELB+GZV na wt

L159F,

C136N,

S556G

VOX+VEL+SOF YES

5 M/33 1a 7 VOX+VEL+SOF
D168F --> 

wt
wt wt G/P YES

6 F/79 1b 4 SOF+VEL wt Y93H wt VOX+VEL+SOF YES

7 M/49 1b 7 SOF+VEL
D168Y,

V170A
wt wt G/P YES

8 M/63 3a 2 SOF+VEL / 

SOF+VEL+VOX
wt

A62S(sp), 

Y93H
wt G/P+RBV NO



Caso Clinico - Maschio - 64 anni

• Ex tossicodipendente (1974-1984)

• Alcol: ca 80 g/die fino a Gen. 2018

• Peso: 67 Kg, altezza 1.68 m, BMI  23.7

• 1982: Epatite acuta itterica da HBV, poi ALT aumentate 

• 1990: diagnosticata infezione da HCV

• Genotipo 3a

• Anti-HIV negativo

• Non patologie associate di rilievo

• Proposte più volte terapie antivirali con (p)IFN+RBV, ma rifiutate 
dal paziente per perfetto benessere e timore effetti collaterali.



Caso Clinico - Maschio - 64 anni

• Gennaio 2018

angio-TC addome conferma lesione di 38 mm tra V-VIII 

segmento in prossimità della diramazione portale con 

comportamento vascolare dinamico tipico per HCC su fegato 

cirrotico

• Agosto 2018

 sottoposto con successo a trapianto di fegato (OLT) dopo aver 

effettuato una TACE sulla lesione di HCC

• Non effettuato trattamento antivirale con DAAs pre OLT

• Immunosoppresso con Everolimus + Tacrolimus



Caso Clinico - Maschio - 64 anni

 Settembre 2018 (dopo circa 1 mese da OLT) inizia terapia 

antivirale con Sofosbuvir e Velpatasvir per 12 settimane 

• Risposta: 

- RELAPSER a 12 settimane di FU senza aumento delle 

ALT e senza segni strumentali / bioumorali di danno 

epatico significativo

 Aprile 2019 (circa 8 mesi da OLT) ritrattamento con 

Sofosbuvir + Velpatasvir + Voxilaprevir per 12 settimane 

• Risposta: 

- RELAPSER a 12 settimane di FU senza aumento delle 

ALT e senza segni strumentali / bioumorali di danno 
epatico significativo



• Patients without cirrhosis or with compensated (Child-Pugh A) cirrhosis who failed after 
a DAA (protease inhibitor and/or NS5A inhibitor)-containing regimen should be retreated 
with the fixed-dose combination of sofosbuvir, velpatasvir and voxilaprevir for 12 weeks 
(A1).

• HCV resistance testing prior to retreatment in patients who failed after any of the DAA-
containing treatment regimens is useful to guide retreatment by probabilities of 
response, according to the resistance profile observed (B1).

Recommendations for Retreatment of DAA failures



Caso Clinico - Maschio - 64 anni

• 16/1/20: prima analisi delle sostituzioni associate a resistenza 

agli antivirali con sequenziamento diretto di:

- NS5B: wild type

- NS5A: Y93H e A62S (score position) 

- NS3: wild type



If resistance testing is performed, only patients with the NS5A Y93H RAS at baseline should be treated
with sofosbuvir/velpatasvir plus ribavirin or with sofosbuvir/velpatasvir/voxilaprevir, whereas patients
without the Y93H RAS should be treated with sofosbuvir/velpatasvir alone.

• In vitro resistance studies indicate intermediate-level resistance to velpatasvir conferred by Y93H RAS  alone and 
high level when Y93H is combined with other RAS, in particular L31. The in vitro data have been verified in clinical
reports

• 204 GT3 cirrhotic pts randomized to receive SOF+ VEL +/– RBV: SVR 12  96% (2% relapse rate) vs 91% (5% relapse). 
Y93H BL in 13/204 pts 6.3%
Y93H BL mutation in 9 RBV group  1 relapse (11%)
Y93H BL mutation in 4 non RBV group 2 relapse (50%) Esteban, Gastroenterology 2018

Recommendations for genotype/subtype based treatment of HCV monoinfected or HCV/HIV



Caso Clinico - Maschio - 64 anni

• 16/1/20: prima analisi delle sostituzioni associate a resistenza 

agli antivirali con sequenziamento diretto di:

- NS5B: wild type

- NS5A: Y93H e A62S (score position) 

- NS3: wild type

 ruolo delle RAS nei pz con genotipo 3a trattati con G/P :

- Studi in vitro: A30K o Y93H non hanno impatto sull’attivita ̀di pibrentasvir.

- Trials: 

- su 18 pz con fallimento virologico a G/P solo 5 pazienti avevano Y93H (non 

isolata) al basale e dopo il trattamento.

- su 309 pz trattati con G/P, i polimorfismi al basale in NS5A (incluso Y93H) 

non hanno avuto un impatto rilevante sugli esiti del trattamento. Tutti i

soggetti (15/15) con Y93H al basale hanno ottenuto SVR12



Ri-trattamento con G/P+RBV
T0 4w

Analisi 16/01/2020 06/05/2020 27/05/2020 29/05/2020 03/06/2020 24/06/2020

S-Transaminasi GO 43 63 51 48 37 29

S-Transaminasi GP 60 97 72 65 48 27

S-GGT 34 32 36 33 29 25

S-Fosfatasi alcalina 80 63 59 60 56 60

S-Proteine totali 7,5 7,9

S-Albumina 4,6 4,8

S-Bilirubina totale 0,91 1,5 1,22 1,86

S-Bilirubina diretta 0,28 0,61 0,43 0,61

Tempo di Protrombina 94 85 87 80

I.N.R. 1,04 1,09 1,08 1,16

S-Colinesterasi 5727 6317

leucociti 2,34 2,99 3,09 2,18 2

eritrociti 4,84 4,88 4,72 4,64 4,03

emoglobina 14,9 14,9 14,7 14,3 12,2

piastrine 76 76 74 75 83

HBsAg NEG NEG

HBsAg num 0 0

anti-HBs NEG NEG

anti-HBs num 8,14 9,51

anti-HBc REACTIVE REACTIVE

HCV Genotipo HCV3A

HCV-RNA RIL RIL RIL RIL RIL NON RIL

HCV-RNA (UI/ml) 9520000 11400000 13400000 18900 2320 0

Anti HIV 1-2 screening NEG NEG

S-Creatinina 0,57 0,82 0,83 0,86 0,82

S-Glucosio 115 104

Tacrolimus 3,9 4,9 5,8 5,5 2,9

Everolimus 3,2 2,4 2,5 2,3 2



C.C.  RAS  su regione NS3 

Trattamento: OLT (Everolimus + Tacrolimus) a Pisa 18/8/18 x HCC su cir HCV gt 3, Epclusa 12w a fine 2018 

 REL , Vosevi da Apr a Giu 2019  REL

Regione NS3: prelievo 29/05/20 
Y56Y* e Q168L

Y56Y/*

Regione NS3: prelievo 27/05/20 
Y56Y/H e Q168L

Y56Y/H

Regione NS3: prelievo 20/01/20 wild

Y56Y

Viremia 16/01/20 9520000 IU/mL

Viremia 16/01/20 13400000 IU/mL

Viremia 16/01/20 18900 IU/mL

27/5/20 start G/P+RBV 12w  REL



Regione NS3: prelievo 29/05/20 
Y56Y* e Q168L

Viremia 16/01/20 18900 IU/mL

Regione NS3: prelievo 27/05/20 
Y56Y/H e Q168L

Viremia 16/01/20 13400000 IU/mL

Regione NS3: prelievo 20/01/20 wild

Viremia 16/01/20 9520000 IU/mL

Q168Q

Q168L

Q168L

Res: Glecaprevir e 
score per 

Voxilaprevir

C.C. RAS su regione NS3 

Trattamento: OLT (Everolimus + Tacrolimus) a Pisa 18/8/18 x HCC su cir HCV gt 3, SOF+VEL12w a fine 

2018  REL , SOF+VEL+VOX da Apr a Giu 2019  REL

27/5/20 start G/P+RBV 12w  REL



C.C. RAS  in regione NS5A

Regione NS5A: prelievo 29/05/20
A62S (score); Y93H 

Regione NS5A: prelievo 27/05/20
A62S (score); Y93H 

Regione NS5A: prelievo 20/01/20 
A62S (score); Y93H

Viremia 16/01/20 9520000 IU/mL

Viremia 16/01/20 13400000 IU/mL

Viremia 16/01/20 18900 IU/mL

Y93H

Res: 
Daclatasvir; 
Velpatasvir; 
Pibrentasvir; 
Ravidasvir; 
Ruzasvir; 

Samatasvir

Y93H

Y93H

Trattamento: OLT (Everolimus + Tacrolimus) a Pisa 18/8/18 x HCC su cir HCV gt 3, SOF+VEL12w a fine 

2018  REL , SOF+VEL+VOX da Apr a Giu 2019  REL



• Patients without cirrhosis or with compensated (Child-Pugh A) cirrhosis who failed after 
a DAA (protease inhibitor and/or NS5A inhibitor)-containing regimen and have predictors 
of lower response :

- advanced liver disease, 

- multiple courses of DAA-based treatment, 

- complex NS5A RAS profile

can be retreated with the combination of sofosbuvir plus the fixed-dose combination 

of glecaprevir and pibrentasvir for 12 weeks, based on an individual 
multidisciplinary decision (B1).

• In very difficult-to-cure patients (NS5A RASs who failed twice or more) after a 
combination regimen including a protease and/or an NS5A inhibitor

- triple combination of sofosbuvir, velpatasvir and voxilaprevir, 
- triple combination of sofosbuvir, glecaprevir and pibrentasvir
for 12 weeks with weight-based ribavirin (1,000 or 1,200 mg in patients <75 kg or >−75 kg, 
respectively), and/ or treatment duration can be prolonged to 16 to 24 weeks, based on an 
individual multidisciplinary decision (B1). 

Recommendations for Retreatment of DAA failures
“Difficult to RE-treat” patients



• In patients who failed to achieve SVR after retreatment with the triple combination of 
sofosbuvir, velpatasvir and voxilaprevir, 

- the triple combination of sofosbuvir, glecaprevir and pibrentasvir can be 
administered for 24 weeks with weight-based ribavirin (1,000 or 1,200 mg in 
patients <75 kg or >−75 kg, respectively) (B1). 

• Patients with decompensated (Child-Pugh B or C) cirrhosis who failed after a DAA 
(protease inhibitor and/or NS5A inhibitor)-containing regimen have a contraindication for 
the use of protease inhibitors, and should therefore be retreated with:

- fixed-dose combination of sofosbuvir and velpatasvir with weight-based 
ribavirin (1,000 or 1,200 mg in patients <75 kg or >−75 kg, respec- tively) for 24
weeks, based on an individual multidisciplinary decision (B1). . 

Recommendations for Retreatment of DAA failures
“Difficult to RE-treat” patients



HCV Genotype: test or not to test? 

In settings where HCV genotype and subtype determination are available and affordable and would not limit access to 
care, this information remains useful to optimise the virological results of HCV therapy (A1).

In settings where sequence analysis of the NS5A region by means of population or deep sequencing is available and 
affordable, patients infected with subtypes 1l, 4r, 3b, 3g, 6u and 6v and patients infected with other infrequent subtypes 
harbouring >1 RAS(s) known to confer resistance to NS5A inhibitors should be considered for treatment with the fixed-
dose combination of sofosbuvir, velpatasvir and voxilaprevir for 12 weeks, pending data with dual pangenotypic regimens 
(B2). 



In settings where sequence analysis of the NS5A 
region by means of population sequencing or deep 
sequencing (cut-off 15%) is available and affordable, 
it should be performed in patients born in sub-
Saharan Africa, China or South-East Asia in order to:
• identify infrequent HCV subtypes not detected 

by the line probe assay (defined as genotype 1 
non-1a/1b, genotype 2 non-2a/2b, genotype 3 
non-3a, genotype 4 non-4a/4d, and subtypes of 
genotypes 5 to 8) by means of phylogenetic 
analysis of the sequences generated

• characterize the NS5A RAS profile to identify 
patients harbouring viruses inherently resistant 
to NS5A inhibitors. 

In the absence of clinical trial or real-world data, 
patients infected with subtypes 1l, 4r, 3b, 3g, 6u and 
6v and patients infected with other infrequent 
subtypes harbouring >1 RAS(s) known to confer 
resistance to NS5A inhibitors should be treated first-
line with the fixed- dose combination of sofosbuvir, 
velpatasvir and voxilaprevir, pending data with dual 
pangenotypic regimens.

HCV Genotype: how to test? 
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Trattamenti avviati per mese da quando sono disponibili i DAAs (2015)

1 pz africana con genotipo 1 non a/b (relapser)
2 pz nord-africano con genotipo 4 non a/d (SVR)
1 pz asiatica (adottata) con genotipo 6 (SVR)

UO Epatologia – AOUP

Report of HCV treatments with DAAs



Vironet C – Italian Network for Viral Resistance in Hepatitis C



Diettz. J et al The Liver Meeting Digital Experience

AASLD, November 13 - 16 - 2020

(1c, 1e, 1g, 1h, 1l, 1p) and GT6 (6a, 6e, 6f, 6m, 6n, 6r) were comparable in both groups (GT1, 17% and 11%; GT6, 15% and 11%). Rare GT2 (2i, 2k, 2l,

2m) and GT5a were less common among DAA failures (4% each) compared to DAA naÏve patients (15% each). However, the frequencies of rare GT3 (3b,

3g, 3h, 3i, 3k) and GT4 (4b, 4c, 4f, 4m, 4n, 4o, 4r, 4v) were higher in DAA failures (GT3, 25%; GT4, 47%) compared to DAA-naÏve patients (GT3, 14%;

GT4, 25%). Among DAA failures, rare GT were more common after failure to first generation regimens (LDV/SOF, DCV/SOF, GZR/EBR, 3D) (79%, 45/57)

compared to second generation pangenotypic regimens (VEL/SOF, G/P) (21%, 12/57). Characteristic NS5A RASs were particularly found in rare GT4 (L28M,

M31L/V) and rare GT3 (A30K, L31M) and Y93H was rare. Patients with rare GT1, GT2 or GT4 mainly originated from Africa, those with rare GT3 from

India/Pakistan, GT5a from South Africa and patients with rare GT6 came from South-East Asia. Retreatment of DAA failures using first and second

generation DAAs was effective with 91% SVR (38/42). 

 

Conclusion: Rare HCV GT were more common in DAA failures (5%) compared to DAA-naÏve patients (2%) especially for certain HCV subtypes and were

more frequent after failure to first generation compared to second generation DAA regimens. Patients originated mainly from Africa or Asia and first-
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Background: High cure rates of hepatitis C virus (HCV) infection with short courses of treatment with direct acting antivirals (DAAs) make global

eradication of HCV feasible. However, second generation DAAs are not available in resource-limited settings. Recent reports suggest that rare HCV

genotypes (GT) exist in certain countries and are associated with lower SVR rates. This study investigated the prevalence of rare HCV GT and resistance-

associated substitutions (RASs) among European DAA-naÏve and DAA-failure patients. Methods: We have collected samples from 7300 patients in the

European resistance database in Frankfurt, of whom 4499 were DAA-naÏve and 1258 had failed to an IFN-free DAA treatment. NS3, NS5A and NS5B

population sequencing was conducted to determine the HCV GT and RASs conferring a >2-fold increased DAA susceptibility were analyzed. 

 

Result s: The prevalence of rare HCV GT was 2% (72/4499) in DAA-naÏve and 5% (57/1258) in DAA-experienced patients and the frequencies of rare GT1
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Conclusions

• Despite failures to pangenotypic DAAs is infrequent (<2% in 
our Centre) the management of Re-treatment may be 
difficult

• To achieve an accurate evaluation of the reasons behind 
failure requires sequencing of the resistant strain for 
Genotyping and RAS 

• Management of retreatment in RAS associated failures 
should be done in experienced Centres
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