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INTRODUCTION

Chronic hepatitis C virus infection (CHC) is a major 
cause of end-stage liver disease, hepatocellular car-
cinoma (HCC) and liver related death in the Western 
world  1. Global epidemiology of HCV infection shows 
that the seroprevalence of AntiHCV antibody has in-
creased over the last decade from 2.3% to 2.8%, 
corresponding to > 185 million infections worldwide 2. 
Although publication bias resulting in a geografic vari-
ability in HCV seroprevalence need to be considered, 

Italian population showed the highest prevalence of 
HCV infection and contributed highest number of data-
points for the epidemiology of HCV in Europe 2 3.
High prevalence of global HCV infection necessitates 
renewed efforts in primary prevention, including vaccine 
development, as well as new approaches to secondary 
and tertiary prevention to reduce the burden of chronic 
liver disease and to improve survival for those who al-
ready have evidence of liver disease.
Because of hepatitis C virus (HCV) acquisition time (i.e. 
1960-1980s) and age of acquisition (i.e. 20-40 years) 
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of most infected persons, the proportion of elderly with 
CHC is expected to increase over time 4. 
With the recent approval of interferon-free regimens 
(direct-acting antivirals or DAAs), treatment access 
has expanded to interferon ineligible/intolerant patient 
populations, including persons of older age 5. 
Moreover, since novel HCV treatment regimens are well 
tolerated and the advancing age is an important risk 
factor for progression to cirrhosis and HCC, the number 
of elderly patients who will receive anti-HCV treatments 
is likely to increase 4. 
Elderly patients, especially those aged 75 years and 
older, have been excluded from most clinical trials and 
the safety and efficacy of DAAs have not been specifi-
cally examined in this special population except for very 
small clinical trial 6 or in Japanese population by using 
asunaprevir and daclatasvir 7-10.
Generally, very few real-world data are available on 
DAAs treatment in old and very old patients.
Rodriguez-Osorio et al. reported 120 patients >  65 
years with a SVR12 rate of 88,3% and a rate of AE of 
about 65% 11; Conti et al. observed a 94,7% of SVR in 
HCV older patients recruited in North Italy centers  12; 
Ippolito et al. showed no differences in terms of SVR in 
octogenarians but they enrolled highly selected patients 
with preserved glomerular renal filtration and mainly pa-
tients assuming only one concomitant medication  13. 
Moreover, data from other observations were limited to 
a single treatment  14, included co-infected patients  15 
and a single genotype 7 16. 
Therefore, data on efficacy and safety of DAAs in these 
groups are requested.
In the present study, we retrospectively analyzed the 
efficacy and safety of six different DAAs treatments in 
a cohort of old (> 65 years) and very old (> 75 years) 
population from South Italy with CHC. Frequencies and 
distribution of concomitant medications were also ana-
lyzed in our study. 

MATERIALS AND METHODS 

Study population

We conducted a retrospective cohort study on 262 
consecutively and prospectively treated patients with 
CHC with advanced fibrosis or cirrhosis referred to one 
single hepatological centre between March 2015 and 
March 2017, who started therapy with DAA as stand-
ard-of-care treatment for HCV-related chronic hepatitis. 
Eligible patients were aged 18 years and older with 
chronic HCV infection assessed by the presence of 
Anti-HCV antibody and detectable serum HCV RNA.
Patients with HIV co-infection or severe chronic kidney 
disease defined by estimated glomerular filtration rate 

(eGFR) < 30 ml/min/1.73m2 or who received pegylated 
interferon as part of their treatment regimen were ex-
cluded. 
Antiviral therapy and treatment duration (12 or 24 
weeks) were indicated for each patient according to the 
viral genotype/subtype and the severity of liver disease 
according to the guidelines from Italian Association for 
the Study of Liver Diseases’ available at the time of 
enrolment and according to the National Drug Agency 
reimbursement restriction.
All patients received one of the following six regimens:
1. sofosbuvir and simeprevir ± ribavirin;
2. sofosbuvir and ledipasvir ± ribavirin;
3. sofosbuvir and daclatasvir ± ribavirin;
4. sofosbuvir + ribavirin;
5. ombitasvir/paritaprevir/ritonavir + dasabuvir (3D) ± 

ribavirin;
6. ombitasvir/paritaprevir/ritonavir (2D) ± ribavirin.
For all genotypes weight-based ribavirin was adminis-
tered according to discretion of physician.

definition of old age

Patients of old age were defined as being 65 years and 
older. This population included the young-old patients 
(65-74 years) and old-old patients (≥ 75 years). 

aSSeSSment of efficacy data 
Patients were followed up with clinical and laboratory eval-
uations during antiviral therapy. Virological response was 
assessed at week 4, at the end of treatment, and at 4 and 
12 weeks after the end of treatment to determine the SVR. 
SVR4 and SVR12 were defined as undetectable HCV RNA 
4 or 12 weeks after the treatment completion, respectively. 
Data were retrospectively and anonymously analysed.

aSSeSSment of Safety data 
Safety assessments included laboratory data (hemo-
globin, platelets, white blood cell count, alanine 
transaminases, aspartate transaminases, gamma-
glutamyltransferase, alkaline phosphatase, albumin, 
total bilirubin, serum creatinine, international normalized 
ratio, plasma sodium and potassium concentration, 
creatinine clearance), physical examinations, evalua-
tion of vital signs (respiratory rate, heart rate and blood 
pressure) and the reporting of adverse events (AE).
Safety data were assessed at baseline, at week 4, at 
the end of treatment, and at 12 weeks after the end of 
treatment. Adverse events were reported according to 
the Common Terminology Criteria for Adverse Events 17.
The Chronic Kidney Disease Epidemiology Collabora-
tion (CKD-EPI) formula was used for estimating the 
glomerular filtration rate (GFR).
The occurrence of ribavirin (RBV) induced haemolytic 
anaemia was also assessed at each time point. 
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Significant anaemia was defined as an absolute decline 
in haemoglobin levels <  10  g/dL and/or a decline of 
greater than 3 g/dL.
At baseline and at the end of treatment, all patients 
were evaluated using abdominal ultrasound. 
All patients with persistent ALT or AST > upper limit of 
normal (ULN) after 4 weeks of treatment underwent ad-
ditional US analysis.

StatiStical analySiS

All statistical analyses and graphs were performed using 
SPSS (Statistical Package for the Social Sciences, ver-
sion 20, Armonk, New York, NY, USA) and GraphPad 
Prism version 7 (La Jolla, CA, USA). Quantitative vari-
ables are shown as mean ± s.d. or median and range.
Comparisons between groups were made using para-
metric one way ANOVA, nonparametric Kruskal-Wallis 
test, chi-square test or Fisher’s exact test where ap-
propriate. 
P  <  0.05 was considered statistically significant. Uni-
variate and multivariate logistic regression analysis was 
used to identify the associations between clinical pa-
rameters and virological response.

RESULTS 

patientS population 
Two hundred and sixty-two patients with HCV-related 
significant fibrosis (Metavir F3) or liver cirrhosis were 
treated with DAAs regimens during the study period. 
120 patients (46%) were <  65 years old, 80 patients 
(30%) were 65-74 years and 62 patients (24%) were 
≥ 75 years old. 
Baseline clinical characteristics of included patients are 
provided in Table I. 
No gender difference was found between patients aged 
<  65 and ≥  65 years and between young –  old and 
old-old patients. 
Liver cirrhosis was found in 52.1% of elderly (42.5% 
of young-old patients and 64.5% of old-old patients) 
and in 38.3% of younger patients (p = 0.559), and pre-
treatment Child-Pugh-Turcotte (CPT) score classifica-
tion was comparable between patients aged < 65 and 
≥ 65 years. 
Diabetes mellitus was more prevalent in elderly. The 
highest incidence was observed in the young-old pa-
tients (47.5%) and it was significantly different from 
youngers (p = 0.02) and old-old patients (p = 0.02).
No significant differences were found in baseline serum 
liver function tests (i.e. ALT, AST, total bilirubin and PLT). 
No patients had eGFR lower than 30 ml/min or required 
pre-treatment or in-treatment hemodialysis.
Pre-treatment serum HCV-RNA levels did not differ 

between the young patients and elderly and between 
the young-old and old-old patients.
HCV genotype distribution significantly differed among 
the three subgroups (p < 0.001). In all age subgroups 
Genotype  1 (G1) was the most common (youngers: 
56.6%; young-old patients: 77.5%; old-old patients 
64.5%). Genotype 2 prevalence was 18.3% in patients 
aged <65 years and 26.1% in older people (20% in 
young-old patients and 32.2% in old-old patients). 
Genotype 3 and 4 were responsible for a total 24.9% of 
all cases in younger group and less than 4% in patients 
aged ≥ 65 years (Tab. I).
The rate of IFN-experienced patients was lower in 
elderly than in youngers with a statistically significant 
difference (aged <  65 years: 41.6%; aged 65-75 
years: 42.5%; aged ≥ 75 years: 16.1%). Finally, 10% 
of younger, 12.5% of young-old, and 3.2% of old-old 
patients had experienced protease inhibitor (PI) therapy. 
The rate of interferon-experienced patients was higher 
in olders groups.
Ribavirin was administered in 52 patients aged > 65, 14 
patients aged 65-74 and 24 patients aged ≥ 75 years. 
G1b and G4, irrespective of age and fibrosis, were 
treated without ribavirin except for those treated with 
2D where ribavirin was weight-based dosed.

diStribution of direct-acting antiviralS treatment 
and efficacy 
The distribution of antiviral treatments was not statisti-
cally different between the youngers and elderly (Tab. I); 
sofosbuvir-based regimens were used in about 60% of 
patients without significant differences among the three 
age subgroups. 
Sixteen percent of patients treated with 2D or 3D-based 
and 26% of sof-based treatment showed undetectable 
HCV-RNA by 4  weeks of therapy without differences 
among age subgroups.
All patients except 3 achieved SVR12 (99.3% in elderly 
vs 98.3% in younger patients) (Fig. 1). 
Two were from sofosbuvir/ledipasvir G1b group and 
one was a sofosbuvir + daclatasvir treated patient with 
G3 infection. All were cirrhotic and showed mutations 
in NS5A region. Figures 2-4 show SVR rates according 
to baseline features (genotype, DAA regimen and liver 
fibrosis). 

Safety of direct-acting antiviralS

Sixty-two adverse events (AE) were reported in our 
study population (Tab.  II). The number of AE was not 
higher in elderly patients than in younger. The analysis 
of age subgroup showed a difference of AE that did not 
reach a statistically significant level (30% in aged 65-75 
years versus 27% in aged ≥ 75 years).
Five patients treated with sofosbuvir had grade 2 
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Table I. Baseline characteristic of study popultion and DAAs regimens according to age groups. 

Variable < 65
(n = 120)

p§ ≥ 65
(n = 142)

p# ≥ 75
(n = 62)

Age, years 55 (35-64) 73 (65-88) 79 (75-85)
Male gender (n/%) 80 (66.7%) < 0.001 66 (46.5%) 0.496 32 (51.6%)
Cirrhosis (n/%) 46 (38.3%) 0.559 74 (52.1%) 0.100 40 (64.5%)
CPT Class
A
B

44
2

> 0.999 68 
6

0.738 36
4

Type 2 diabetes 28 (23.3%) < 0.001 50 (35.2%) 0.023 12 (19.3%)
IFN-experienced 50 (41.6%) > 0.999 44 (31%) 0.026 10 (16.1%)
PI-experienced 12 (10%) 0.647 12 (8.5%) 0.235 2 (3.2%)
HCV genotype
1a
1b
2
3
4

22 (18.3)
46 (38.3%)
22 (18.3%)
16 (13.3%)
14 (11.6%)

< 0.001

0
102 (71.8%)
36 (25.4%) 

2 (1.4%)
2 (1.4%)

0.634

0
40 (64.5%)
20 (32.2%)

0
2 (3.22%)

DAA treatment schedule
SOF+RBV
SOF+SIM ± RBV
SOF+LDV ± RBV
SOF+DCV ± RBV
OBV+PTV+R ± DASABUVIR ± RBV

24 (20%)
18 (15%)
4 (3.3%)

26 (21.7%)
48 (40%)

0.296

34 (24%)
20 (14%) 

18 (12.7%) 
14 (9.9%) 

56 (39.4%) 

0.387

20 (32.3%)
8 (12.9%)

10 (16.1%)
2 (3.2%)

22 (35.5%)

Use of ribavirin (n/%) 52 (43.3%) 0.001 38 (26.8%) 0.087 24 (38.7%)
Treatment duration (n/%)
12 weeks
24 weeks

80 (66.7%)
40 (33.3%)

0.382 92 (64.8%)
48 (33.8%) 

0.224 34 (54.8%)
26 (45.2%)

Log10 HCV RNA, U/ml
5.69 

(3.04-6.83)
0.481

4.51 
(2.38-7.73)

0.348
5.36 

(3.03-6.68)
AST, U/L 58.5 (15-305) 0.696 54 (17-302) 0.934 52 (23-302)
ALT, U/L 73 (12-272) 0.144 55 (12-327) 0.110 45 (17-327)

§ comparison between patients aged < 65 years and ≥ 65 years. 
# comparison between patients aged ≥ 65 years and ≥ 75 years. 

Figure 1. SVR rates according to age groups. SVR rates were 
not statistically different between the youngers and elderly.

Figure 2. SVR12 for treated patients according to age and 
genotype. Virological response was not statistically different 
among the three age subgroups.
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hyperbilirubinemia and one treated with 3D had grade 
3 hyperbilirubinemia, respectively. All were cirrhotic and 
one of them assumed ribavirin.
Significant anemia was observed in 4 patients included 
in the old-old age group. All were G2-infected patients 
and were treated with sofosbuvir plus ribavirin.
A ribavirin dose reduction was required in 16 patients, 

6 in the younger and 10 in the in ≥ 75 year-old groups. 
No dose reduction was needed in patients aged 65-75 
years and erythropoetin was never used.
No hepatic decompensation was observed. One pa-
tient aged ≥ 75 years treated with 3D-based treatment 
reported pleural effusion resolved spontaneously at the 
end of the treatment.
Antiviral therapy was discontinued just in one patient 
aged < 65 years after only 8 weeks for acute ischemic 
stroke. The patient was in treatment with 3D regimen 
and reached SVR12 anyway. 
HCC recurrence occurred in three patients; two of them 
completed treatment but died before achieving SVR12 
and were excluded from final analysis.

indipendent predictor of Svr12 rate 
in elderly patientS 
A multivariate analysis was performed to verify the inde-
pendent factors significantly associated with SVR12 in 
overall study population. No statistically significant as-
sociation was found for age, gender, genotype, stage 
of liver fibrosis, antiviral regimens, diabetes and ribavirin 
use (Tab. III).

frequencieS of concomitant medicationS

Frequencies and distribution of concomitant medica-
tions were reported in our study (Fig. 5). 
Overall, the number of patients who took ACE inhibitors/
ATII receptor blockers, diuretics, beta-blockers, calcium 
channel blockers, insulin, platelet aggregation inhibitors 
and PPI was significantly higher in patients aged ≥  65 
compared to < 65 years wheras no significant differences 
were found for statins and oral antidiabetic drugs (Tab. IV). 

Figure 3. SVR12 for treated patients according to age and 
DAA regimen. Virological response was not statistically different 
among the three age subgroups.

Figure 4. SVR12 for treated patients according to age and liver 
fibrosis. All patients except 3 achieved SVR12. All were cirrho-
tic and showed mutations in NS5A region. However virological 
response was not statistically different among the three age 
subgroups.

Figure 5. Frequencies and distribution of concomitant medi-
cations reported in our study. Elderly assumed more frequently 
3 or more concomitant medications as compared to < 65 years 
patients (36.7% vs 13.4%; p = 0.0003).
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The most common drugs taken by elderly were diuret-
ics (50% in ≥ 65 years and 71% in ≥ 75 years vs 14.1% 
in < 65 years) and ACE inhibitors/ATII receptor blockers 
(41.5% in ≥ 65 years and 45.1% in ≥ 75 years vs 20.8% 
in < 65 years).
Elderly assumed more frequently 3 or more concomi-
tant medications as compared to < 65 years patients 
(36.7% vs 13.4%; p < 0.001). 
A subgroup analysis for antiviral regimen was also per-
formed: in the group of < 65 years, patients on 2D/3D 
regimen took more frequently ACE inhibitors/ATII recep-
tor blockers (p < 0.05) and calcium channel blockers 
(p < 0.05) than those on sofosbuvir-based therapy; on 
the other hand, PPIs were more frequently found in ³ 65 
years treated with sofosbuvir-based regimen (Tab. V).

DISCUSSION

The age of patients chronically infected by HCV has 
increased over the last decades and, due to the life 
expectancy in industrialized countries  18, older CHC 
patients will become an increasingly larger group over 
time.
They are expected to develop cirrhosis and liver can-
cer with a relevant increase in health-related disease 
costs 12.
To date reports on antiviral treatment of elderly patients 
have been limited to side effects and intolerance to IFN-
based regimens with final SVR rates lower than young-
ers.
Although the epidemiology data of HCV infection are 

Table II. AEs and laboratory abnormalities by age. 

Variable < 65
(n = 120)

p§ ≥ 65
(n = 142)

p# ≥ 75 
(n = 62)

Serious AEs 0 0 0
Death 0 0 0
Discontinuation due to serious AE 0 0 0
Fatigue 8 0.036 21 0.607 9
Skin complaints (rash/pruritus) 2  > 0.999 2 0.548 0
Insomnia 2 > 0.999 2 0.548 0
Gastrointestinal complaints (nausea/dyspepsia) 4 0.707 6 0.717 2
Headache 0 0.501 2 0.548 0
Irritability 1 > 0.999 1 0.516 1
Laboratory abnormality
Grade 3 o 4 hyperbilirubinemia
Hemoglobin 8-10 g/dl 
Hemoglobin < 8 g/dl

4
0
0

0.917
2
0
0

0.180
0
4
0

RBV dose reduction or discontinuation
(N event/N patients with ribavirin use) 

6/52 < 0.001 10/14 0.100 10/24

Pleural effusion 0 > 0.999 1 0.516 1
# comparison between patients aged ≥ 65 years and ≥ 75 years.  
§ comparison between patients aged < 65 years and ≥ 65 years.

Table III. Variables associated with SVR in patients treated with Direct-Acting Antivirals (n = 242). The significance of association 
was assessed by performing an univariate and multivariate logistic regression analysis. No association was found for gender, geno-
type, liver fibrosis, age, antiviral regimen, IFN treatment or Diabetes.

Variable Univariate analysis Multivariate 
analysis

p OR [95% CI] p
Gender 0.291 2.782 [0.281-27.592] 0.382
Genotype (G1) 0.991 0.527 [0.049-4.963] 0.550
Cirrhosis 0.354 0.462 [0.071-3.021] 0.420
Age (≥ 65 years) 0.326 2.386 [0.363-15.695] 0.366
Sofosbuvir-based regimens 0.721 1.329 [0.196-9.024] 0.771
IFN-experience 0.292 4.151 [0.433-39.835] 0.217
Diabetes 0.582 2.007 [0.195-20.669] 0.558
Ribavirin 0.785 0.898 [0.104-7.783] 0.922
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Table IV. Distribution of most common concomitant medication used in patients treated with DAAs. 

Drugs < 65
(n = 120)

p§ ≥ 65
(n = 142)

p# ≥ 75 years 
(n = 62)

ACE-Inhibitors/ATII receptor blockers

Ramipril
Enalapril
Lisinopril
Delapril
Zofenopril
Candesartan
Irbesartan
Losartan
Olmesartan
Telmisartan
Valsartan

25 (20.8%)

12
0
0
1
0
1
3
1
3
3
1

< .001

59 (41.5%)

10
6
3
0
1
3
6
6

22
4
4

0.631

28 (45.1%)

6
1
3
0
1
0
3
3
8
0
3

Diuretics

Furosemide
Hydroclorothiazide
Potassium canrenoate
Ca2+ Channel Blockers

17 (14.1%) 

6
7
3
1

< .001

71 (50%)
27
32
11
1

0.005

44 (71%)

15
20
8
1

Beta-Blockers

Bisoprolol
Carvedilol
Nebivolol
Propranolol
Atenolol
Sotalol

13 (10.8%)

4
3
3
3
0
0

< .001

47 (33%)

10
7

16
6
7
1

0.580

23 (37%)

7
4
5
3
3
1

Statins 

Atorvastatin
Rosuvastatin
Simvastatin
Pravastatin
Lovastatin

2 (1.6%)

1
0
0
0
1

0.060

9 (6.3%)

4
3
1
1
0

0.400

6 (8%)

4
1
0
1
0

Calcium channel blockers

Amlodipine
Lacidipine
Barnidipine
Lercanidipine
Nifedipine
Diltiazem 

6 (5%)

4
1
1
0
0
0

0.002

24 (16.9%)

9
3
1
8
2
1

0.672

12 (19.3%)

4
2
1
3
1
1

Oral antidiabetic drugs 16 (13.3%) 0.736 21 (14.8%) 0.321 6 (9.7%)
Insulin 6 (5%) 0.002 24 (16.9%) 0.304 7 (11.3%)
Platelet Aggregation inhibitors 

Acetyl salicylic acid
Clopidogrel
Ticlopidin

13 (10.8%)

11
2
0

0.035

29 (20.4%)

23
3
3

0.547

15 (24.2%)

9
3
3

PPI

Pantoprazole
Esomeprazole
Lansoprazole
Omeprazole 

22 (15.5%)

9
6
5
2

0.001

51 (35.9%)

18
4

16
9

0.871

23 (37%)

6
3

11
3

# comparison between patients aged ≥ 65 years and ≥ 75 years.  
§ comparison between patients aged < 65 years and ≥ 65 years.
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limited because of publication bias and selective na-
ture of the survey population, Italy showed high rate 
of chronic hepatitis C with a geographic and age-de-
pendent gradient 19 20. In Northern Italy the prevalence 
of CHC was found to be 3.2% ranging from < 1% of 
younger than 40 years up to 10% in older than 60 
years  19. Several authors reported in Southern Italy 
prevalence of HCV infection 3 20 21.
Moreover, Southern Italy has the largest number of 
elderly patients with chronic hepatitis C and therefore 
data about efficacy and safety of DAA-based therapy 
are required.
In our retrospective analysis 132 patients aged >  65 
years coming from South Italy were analyzed and 
showed that DAAs is as effective as in patients aged 
< 65 years.
Small studies have recently showed SVR rates compa-
rable to younger but high risk of adverse events when 
DAAs were used in CHC patients; one was conducted 
in Spain and reported 65% of side effects mainly related 
to ribavirin and protease inhibitors 11; the second used 
data from sofosbuvir/ledipasvir registration trials but 
included only 24 patients older than 75 years 22.
Conti et al. recently reported data from a Northern 
Italian elderly population and showed an overall SVR 
rate comparable to that obtained in patients aged < 65 
years. In their cohort, genotype distribution was sig-
nificantly different between elderly and youngers, many 

elderly subjects had cirrhosis and sofosbuvir-based 
regimen was mostly administered (75%) 12.
In our retrospective analysis we included a large num-
ber of Southern Italian elderly patients (n = 132) and first 
of all our analysis demonstrated that IFN-free treatment 
is as effective in elderly as in patients aged < 65 years.
A larger number of our patients received 3D or 2D 
antiviral  regimen with comparable efficacy and safety 
profiles to sofosbuvir-based therapy.
Almost all our cirrhotic patients were in CPT-A class. 
Patients  with  CPT-B class cirrhosis showed an SVR 
rate, viral kinetics and biochemical response compa-
rable with class A patients. However, the number of 
CPT-B class patients was too small.
Most patients in our study were treated using ribavirin-
free regimens without affecting SVR rate. Ribavirin is still 
considered important in clinical trial for interferon-free 
DAA combinations because it can increase SVR rates 
in some subgroups of patients, particularly those that 
historically have been considered the most difficult to 
cure 23. Data from first-generation DAA studies showed 
that ribavirin dosage reduction did not negatively im-
pact SVR rates unless it was reduced by more than 
50% of the recommended dosage  24. On the other 
hand, highly potent DAA combinations achieve SVR12 
in more than 90% of patients with or without ribavirin. 
Therefore more data are required to evaluate its role in 
viral response and relapse.

Table V. Distribution of most common concomitant medication by age and DAA regimen.

Drugs < 65 years
(n = 120)

≥ 65 years
(n = 142)

≥ 75 years
(n = 62)

Sof-based 
treatment

(n = 7)

2D/3D
(n = 48)

p Sof-based 
treatment
(n = 86)

2D/3D
(n = 56)

p Sof-based 
treatment
(n = 40)

2D/3D
(n = 22)

p

ACE-Inhibitors/ATII 
receptor blockers

10 
(13.9%)

15 
(31.2%)

0.04 37 
(43%)

22 
(39.3%)

0.79 19 
(47.5%)

9 
(41%)

0.82

Diuretics 11 
(15.3%)

6 
(12.5%)

0.87 49 
(57%)

22 
(39.3%)

0.06 29 
(72.5%)

15 
(68.1%)

0.95

Beta-Blockers 8 
(11.1%)

5 
(10.4%)

0.86 31 
(36%)

16 
(28.6%)

0.46 15 
(37.5%)

8 
(36.4%)

0.95

Statins 2 
(2.8%)

0 
(0%)

0.52 6 
(7%)

3 
(5.3%)

0.97 5 
(12.5%)

1 
(4.5%)

0.41

Calcium channel 
Blockers 

1 
(1.4%)

5 
(10.4%)

0.04 13 
(15.1%)

11 
(19.6%)

0.63 7 
(17.5%)

5 
(22.7%)

0.87

Oral Antidiabetic Drugs 7 
(9.7%)

9 
(18.8%)

0.25 11 
(12.8%)

10 
(17.8%)

0.55 5 
(12.5%)

1 
(4.5%)

0.41

Insulin 3 
(4.2%)

3 
(6.3%)

0.68 15 
(17.4%)

9 
(16%)

0.98 4 
(10%)

3 
(13.6%)

0.69

Platelet Aggregation 
inhibitors 

6 
(8.3%)

7 
(14.6%)

0.43 16 
(18.6%)

13 
(23.3%)

0.65 11 
(27.5%)

4 
(18.2%)

0.54

PPI 10 
(13.9%)

12 
(25%)

0.19 37 
(43%)

14 
(25%)

0.04 16 
(40%)

7 
(31.8%)

0.72
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Regardless of virus genotype, in our cohort SVR rate 
was 99.3% in elderly and the only one patient who re-
lapsed in this age-group did not take ribavirin. Moreover 
in our cohort, low dose ribavirin was used in compari-
son with dosage reported during “old” interferon-based 
treatment without affecting SVR rates.
Four cases of severe anemia was recorded in old-old 
patients and about 40% of them required a dose re-
duction suggesting that adverse effects occurred more 
commonly in patient aged ≥  75 years treated with 
ribavirin-containing antiviral combinations.
Therefore our data provided a rationale against the use 
of ribavirin in patients aged ≥ 75 years whereas all DAAs 
combination can be effectively and safely used.
Potential pharmacokinetic  interactions of common 
drugs administered with DAAs were analyzed in the 
present study and revealed that elderly patients took 
significantly more drugs than patients < 65 years. More 
than one third of our elderly patients (36.7%) took 3 
or more concomitant drugs potentially interacting with 
DAAs; however, DAAs efficacy was not different.
PPI therapy has recently reported to be associated with 
a 26% increased risk of SVR failure when compared 
to non-users 25. Our data showed high response rates 
regardless PPI use and age. 
We observed a low percentage of AEs (24%) that were 
significantly lower than those reported in approval stud-
ies (60-95%) 26-31; the discrepancy is probably related 
to the nature of the study design. In fact, in other real-
world analyses the AE frequency ranged between 24 
and 76% 12 16 32. We should take into account that our 
analysis was carried out in a tertiary referral center for 
chronic viral hepatitis.
In any case, our physicians carefully evaluated the op-
portunity of any other drug before starting DAAs therapy 
and any potential interative drug was suspended if not 
strictly needed.
Our observations confirmed the data from other reports 
that showed a similar frequency of AEs between old 
and very old patients 5.
In conclusion, the results of our study demonstrate that 
age does not influence the success of DAA treatment 
and that all DAA regimens are well tolerated and safe, 
even in those aged 75 years or older. Although our pa-
tients commonly assumed many concomitant medica-
tions, compliance, efficacy and safety were not affected 
by DAAs.
We believe that a careful evaluation of baseline therapy 
of the old patients before starting DAAs is mandatory 
and may avoid treatment failure.
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