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Unprecedented cure rates for people chronically 
infected with hepatitis C virus (HCV) have been 
achieved with interferon-free regimens. Results of 

phase III clinical trials of sofosbuvir–ledipasvir and of 
ombitasvir–paritaprevir–ritonavir and dasabuvir, with or 
without ribavirin, showed sustained viral response (SVR) 
rates of 94%–99%1–3 and 97%–99.5%,4 respectively. With 
other hepatitis C treatments, real-world experiences5 have 
not shown SVR rates equal to those achieved in clinical 
trials, including studies of simeprevir–sofosbuvir (81%–
87%,6 79%–88%7 and 95%8) and of interferon regimens 
containing telaprevir or boceprevir.9 In addition, higher 
complication rates have been observed in real-world studies.5,10 
Furthermore, results of direct-acting antiviral trials may 

have limited generalizability, since most people coinfected 
with HIV/HCV were excluded.9

In Canada, sofosbuvir–ledipasvir has been available since 
October 2014, and ombitasvir–paritaprevir–ritonavir and das-
abuvir, since 2015. Both regimens were included on the Alberta 
drug benefits list (i.e., public reimbursement) in 2015. These 

Real-world treatment of hepatitis C with second-generation 
direct-acting antivirals: initial results from a multicentre 
Canadian retrospective cohort of diverse patients

Alex I. Aspinall MD PhD, Abdel A. Shaheen MD, Golasa S. Kochaksaraei MD, Breean Haslam BN RN, 
Samuel S. Lee MD, Gisela Macphail MD, Jeff Kapler PharmD, Oscar E. Larios MD, Kelly W. Burak MD, 
Mark G. Swain MD, Meredith A. Borman MD, Carla S. Coffin MD MSc

Competing interests: See the end of the article.

This article has been peer reviewed.

Correspondence to: Alex Aspinall, aaspinal@ucalgary.ca

CMAJ Open 2018. DOI:10.9778/cmajo.20170059

Background: High hepatitis C cure rates have been observed in registration trials with second-generation direct-acting antivirals. 
Real-world data also indicate high sustained viral response (SVR) rates. Our objective was to determine real-world SVR rates for 
patients infected with hepatitis C virus (HCV) who were treated with second-generation direct-acting antivirals in the first 18 months of 
their availability in Canada.

Methods: Four centres in Calgary contributed their treatment data for a diverse patient population including those who had or had 
not undergone liver transplantation, those coinfected with HIV and vulnerable populations. We included all patients documented to 
have started hepatitis C treatment with direct-acting antivirals between October 2014 and April 2016, with follow-up through October 
2016. We used multivariate analysis to determine independent predictors of treatment failure.

Results: Outcome data were available for 351 patients, of whom 326 (92.9%) achieved an SVR (193/206 [93.7%], 57/59 [96.6%] and 
44/51 [86.3%] for genotypes 1a, 1b and 3, respectively, p = 0.2). Independent predictors of not achieving SVR were older age (adjusted 
odds ratio [OR] 0.95 [95% confidence interval (CI) 0.90–1.00]), male sex (adjusted OR 0.30 [95% CI 0.10–0.89]) and, in patients with 
genotype 1a infection, history of hepatocellular carcinoma (adjusted OR 0.13 [95% CI 0.03–0.53]). In the entire cohort, the presence of 
cirrhosis, genotype and hepatocellular carcinoma were not associated with a lower SVR rate. There were no differences in SVR rate 
according to treatment centre, HIV coinfection or liver transplantation. Among  patients with genotype 3 infection, a significantly lower 
SVR rate was observed for those treated outside of standard of care than for those treated within standard of care (33.3% v. 89.6%, 
p = 0.04). De novo hepatocellular carcinoma developed in 12 patients (3.4%) despite successful direct-acting antiviral therapy.

Interpretation: We report high SVR rates in a real-world diverse cohort of HCV-infected patients treated with second-generation 
direct-acting antivirals. The results highlight the importance of conducting real-world analyses to elucidate clinical factors associated 
with poorer outcomes that may not be identified in registration trials.

Abstract

Research



OPEN
Research

 CMAJ OPEN, 6(1) E13

HCV treatments were available earlier in most western coun-
tries, with some real-world experiences reported.11,12 Canadian 
data on real-world treatment are lacking. Our objective was to 
determine SVR rates with second-generation direct-acting 
antivirals in the first 18 months of their availability in Canada. 
A secondary objective was to assess predictors of SVR.

Methods

Setting and design
In this retrospective cohort study, we extracted and analyzed 
data from a common database for all HCV-infected patients 
in our city. Specifically, we included all patients documented 
to have started hepatitis C treatment between October 2014 
to April 2016, with follow-up through October 2016. Patients 
were excluded if they did not start hepatitis C treatment. 
Patients were seen at 4 treatment centres in Calgary serving a 
catchment area of about 2 million people. The diverse cohort 
of patients was seen at university hepatology clinics at 2 sites 
(Calgary Liver Unit, Foothills Hospital and South Health 
Campus), a community clinic treating vulnerable populations 
(Calgary Urban Project Society) and a community clinic for 
HIV-coinfected patients (Southern Alberta Clinic). The Cal-
gary Liver Unit sites have an academic profile of research, 
education and clinical practice served by 7  hepatologists as 
well as nurses and nurse practitioners. The Calgary Urban 
Project Society is an inner-city multidisciplinary clinic serving 
marginalized patients with an infectious diseases specialist and 
nurses. The hepatologist and infectious diseases specialists at 
the Southern Alberta Clinic provide care to all HIV-infected 
patients in southern Alberta, with pharmacy and nursing sup-
port. All physicians in this study were local HCV experts, 
authorized to prescribe direct-acting antivirals under the 
Alberta Blue Cross insurance plan.

Data sources
Standardized data capture and extraction was used at all sites. 
A manual chart review was required to extract transient elas-
tography values. Data from the Calgary Liver Unit sites were 
cross-referenced to electronic medical records. Data from the 
Southern Alberta Clinic were cross-referenced to pharmacy 
records (J.K.), and data from the Calgary Urban Project Soci-
ety were cross-referenced to electronic/paper records (G.M.).

Most outcomes were binary based on the raw data. These 
did not require dispute resolution. The only outcome that 
required some discussion was adherence to treatment guide-
lines, some of which changed minimally during the period of 
observation. Disagreements were resolved through discussion 
between 2 authors (A.I.A. and C.S.C.) and review of HCV lit-
erature until consensus was reached. Both A.I.A. and C.S.C. 
have valid International Conference for Harmonization Good 
Clinical Practice certificates. A.I.A. is a practising hepatologist 
with more than 12  years’ experience in clinical trials, viral 
hepatitis and liver transplantation. C.S.C. has extensive expe-
rience in conducting clinical and translational research on 
viral hepatitis and is involved in nationwide cohort/epidemio-
logical studies on HCV and hepatitis B virus (HBV).

We have previously published studies using the Calgary 
Liver Unit viral hepatitis database13,14 including the Southern 
Alberta Clinic database for HIV-infected patients coinfected 
with HCV or HBV.15,16 The former database is used by viral 
hepatitis nurses for patients receiving antiviral therapy and is 
regularly checked for completeness and accuracy. All data 
sources are valid and complete. Quality-control measures 
have been applied to these databases. The completeness of the 
data was greater than 90% for all variables.

Study variables
We obtained patients’ demographic characteristics including 
age and sex. Clinical and laboratory data included previous 
HCV treatment (yes/no); liver stiffness measurement by tran-
sient elastography at baseline and follow-up; change in liver 
stiffness measurement between baseline and follow-up; base-
line HCV RNA level; previous history of hepatocellular carci-
noma (yes/no); hepatocellular carcinoma development after 
starting treatment (yes/no); coinfection with HBV (yes/no); 
coinfection with HIV (yes/no), HCV genotype; baseline glo-
merular filtration rate; having stage 3 or higher chronic kid-
ney disease (yes/no) and cirrhosis at baseline (FibroScan 
[Echosens] value ≥  12.5 kPa and/or biopsy showing Metavir 
F4 fibrosis [cirrhosis]) (yes/no); histologic type (Metavir stage 
F1–F4); model for end-stage liver disease (MELD) score at 
baseline; MELD with sodium score at baseline; treatment 
according to standard of care (yes/no); and treating centre.

Two authors (A.I.A. and C.S.C.) reviewed all data to deter-
mine whether the patients had been treated within labelling 
recommended by Health Canada. Canadian product mono-
graphs published during the study period and recommenda-
tions based on registration trials for direct-acting antivirals 
were considered to be standard of care17,18 (Appendix 1, avail-
able at www.cmajopen.ca/content/6/1/E12/suppl/DC1).

Outcomes
The primary outcome of interest was undetectable virus 
12 weeks after the end of therapy (SVR). We also assessed 
other short-term outcomes, including change in liver stiffness 
measurement and development of hepatocellular carcinoma.

Statistical analysis
The primary intention-to-treat outcome was SVR. The modi-
fied intention-to-treat outcome excluded the very small num-
ber of deaths during the treatment period (n = 2) and patients 
lost to follow up (n = 4) (Figure 1). We did not do a sample 
size calculation because our intention was to capture all those 
known to have been treated for hepatitis C within the defined 
time period (this was a sample of convenience). A post hoc 
power calculation was done. Specifically, the cohort with gen-
otype 1 infection was compared to a standard reported SVR 
rate of 95%1,3 (87% power to detect a 5% difference in SVR 
rate). We determined HCV RNA viral load by means of the 
RealTime polymerase chain reaction assay (lower limit of 
detection 12 IU/mL) (Abbott Laboratories).

We performed bivariate analyses using the Fisher exact test 
for categorical data and the Wilcoxon rank sum test for con-
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tinuous data. Categorical data were expressed as percentages, 
and continuous data were expressed as medians with inter-
quartile ranges. We created a logistic regression model to 
evaluate variables that predicted SVR (age, sex, previous treat-
ment, genotype, baseline transient elastography measurement, 
baseline HCV RNA level, MELD score, MELD with sodium 
score, presence of cirrhosis, previous hepatocellular carcinoma 
and treatment per guidelines). Sensitivity analyses were done 
to assess the regression model among different genotypes. 
Adjusted odds ratios (ORs) with 95% confidence intervals 
(CIs) are reported. We performed all statistical analyses using 
Stata release 14 (StataCorp). An a priori significance level of 
0.05 was used.

Ethics approval 

Ethics approval was obtained through the University of Cal-
gary Conjoint Ethics Review Board and Alberta Health Ser-
vices Institutional Review Board.

Results

In total, 357 HCV-infected patients were enrolled. Outcome 
data were available for 351 patients (98.3%) during the first 
18 months of direct-acting antiviral availability in Canada (Fig-
ure 1). Demographic, clinical and laboratory characteristics of 
the cohort are presented in Table 1. Of the 6  patients for 
whom SVR information was not available, 2 died while receiv-
ing treatment, and 4 were lost to follow-up; 3 of the latter 
group had undetectable HCV RNA at the end of treatment.

Across all genotypes, by intention-to-treat, 326/357 
(91.3%) achieved an SVR, and by modified intention-to-treat, 
326/351 (92.9%) achieved an SVR. Patients who achieved an 

SVR were likely to be younger (age 57 yr v. 60 yr, p = 0.02), 
female (SVR 97.0% v. 90.3% for males, p = 0.02), noncir-
rhotic (SVR 95.5% v. 89.3% for those with cirrhosis, p = 0.03) 
and have no history of hepatocellular carcinoma at diagnosis 
(93.7% v. 80% for those with a history of hepatocellular carci-
noma at diagnosis, p = 0.04) (Table 1).

Of the 351 patients, 6 (4 males [66.7%], median age 
60 yr) died after treatment. The SVR rate was significantly 
lower in this group (3/6 [50.0%] than in those who lived 
(323/345 [93.6%]) (p < 0.01). There was no impact of baseline 
MELD score, history of hepatocellular carcinoma or liver 
transplantation on patient survival. De novo hepatocellular 
carcinoma developed in 12 patients (3.4%), 11 of whom had 
achieved an SVR.

Hepatitis C virus genotype was known for 350 patients, of 
whom 206 (58.8%) had genotype 1a disease. There was no 
significant difference in SVR rate between genotypes 
(Table 1) (p = 0.2). The baseline transient elastography value 
was similar among patients who achieved an SVR and those 
who did not (median 10.2 kPa v. 12.5 kPa, p = 0.1). SVR rates 
were not influenced by baseline renal function, previous treat-
ment, baseline HCV RNA level, MELD score, MELD with 
sodium score, liver transplantation or HIV coinfection 
(Table 1). The location of the 4 treating sites (i.e., university 
v. community) did not affect SVR rates (p = 0.7).

Most patients (338 [96.3%]) were treated with a 
sofosbuvir-containing regimen. Twenty-four patients (6.8%) 
received a direct-acting antiviral with pegylated interferon.

Among patients with genotype  1a infection, SVR rates 
among those who received sofosbuvir–ledipasvir (93.0%) or 
sofosbuvir–ledipasvir and ribavirin (92.3%) were comparable 
to rates among those treated with simeprevir–sofosbuvir 
(100.0%), pegylated interferon and a direct-acting antiviral 
(92.3%), or ombitasvir–paritaprevir–ritonavir and dasabuvir 
with or without ribavirin (100.0%) (p = 0.8) (Table 2). Simi-
larly, among patients with genotype 1b disease, the SVR rate 
for those treated with sofosbuvir–ledipasvir (95.8%) was com-
parable to the rate for patients treated with all other regimens 
(100.0%) (p = 1.0).

For patients with genotype  3 infection treated with 
sofosbuvir–ribavirin, the SVR rate of 84.4% was similar to 
that with other regimens (p  = 0.6) (Table 2), but the small 
number of patients treated with other regimens limited mean-
ingful comparisons. Nonetheless, in this group, most of 
whom were treated with sofosbuvir–ribavirin, 28/51 (54.9%) 
had cirrhosis, compared to 121/299 (40.5%) for all other gen-
otypes (p  = 0.07). Despite the overrepresentation of patients 
with cirrhosis in the genotype 3 group, genotype 3 by itself 
did not influence the SVR rate (Table 2).

Most patients were treated within established treatment 
guidelines (Appendix 1). For most patients with a genotype other 
than genotype 3, treatment within or outside of treatment guide-
lines did not affect SVR (Appendix 1). However, for the small 
number of patients with genotype 3 disease who were treated 
with sofosbuvir–ribavirin outside of standard of care (n = 3), a sig-
nificantly lower SVR rate was noted compared to those treated 
within standard of care (33.3% v. 89.6%) (p = 0.04).

Patients positive for HCV 
RNA (all genotypes)

n = 357

Excluded  n = 6
•
•

Outcome data
n = 351

Achieved SVR
n = 326

• Intention to treat: 326/357
(91.3%)

• Modified intention to treat: 
326/351 (92.9%)

Died while receiving treatment  n = 2 
Lost to follow-up  n = 4

Figure 1: Flow diagram showing patients with data available for anal-
ysis. Note: HCV = hepatitis C virus, SVR = sustained viral response.
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We calculated the change in transient elastography value 
between baseline and follow-up for 183  patients (data not 
shown). The reduction in transient elastography value was 

similar for those who achieved an SVR (n = 167) and those 
who did not (n = 16) (–2.8 kPa v. –2.7 kPa) (p = 0.3). However, 
among patients with genotype 1a infection, the reduction in 

Table 1: Demographic, clinical and laboratory characteristics of patients infected with hepatitis C virus 
according to SVR status

Characteristic

No. (%) of patients*

p value
Achieved SVR

n = 326
Did not achieve SVR

n = 25

Age at treatment, median (IQR), yr 57 (50–61) 60 (56–64) 0.02

Sex

    Male (n = 216) 195 (90.3) 21 (9.7) 0.02

    Female (n = 135) 131 (97.0) 4 (3.0)

Had previous treatment (n = 99) 91 (91.9) 8 (8.1) 0.6

Genotype (n = 350)†

    1a (n = 206) 193 (93.7) 13 (6.3) 0.5

    1b (n = 59) 57 (96.6) 2 (3.4) 0.3

    2 (n = 25) 22 (88.0) 3 (12.0) 0.4

    3 (n = 51) 44 (86.3) 7 (13.7) 0.1

    4 and 6 (n = 9) 9 (100.0) 0 (0.0) 1.0

FibroScan measurement at baseline, 
median (IQR), kPa

10.2 (6.7–20.4) 12.5 (7.6–26.3) 0.1

HCV RNA level at baseline, median 
(IQR), IU/mL

701 684 (158 376–1 677 684) 500 000 (94 082–1 500 000) 0.5

Chronic kidney disease at baseline 
(n = 16)

16 (100.0) 0 (0.0) 0.6

Estimated glomerular filtration rate at 
baseline, median (IQR), mL/min

94 (81–101) 96 (83–99) 0.6

Coinfection with HIV (n = 12) 12 (100.0) 0 (0.0) 1.0

Coinfection with HBV (n = 1) 1 (100.0) 0 (0.0) 1.0

Cirrhosis at baseline (n = 350)

    Yes (n = 149) 133 (89.3) 16 (10.7) 0.03

    No (n = 201) 192 (95.5) 9 (4.5)

Previous history of hepatocellular 
carcinoma (n = 20)

16 (80.0) 4 (20.0) 0.04

Liver transplantation (n = 9) 9 (100.0) 0 (0.0) 1.0

Site

    1 (n = 11) 11 (100.0) 0 (0.0)

    2 (n = 40) 37 (92.5) 3 (7.5) 0.7

    3 (n = 110) 100 (90.9) 10 (9.1)

    4 (n = 190) 178 (93.7) 12 (6.3)

Died during follow-up (n = 6) 3 (50.0) 3 (50.0) < 0.01

Development of hepatocellular 
carcinoma during follow-up (n = 12)

11 (91.7) 1 (8.3) 0.6

MELD score, median (IQR) 6 (6–6) 6 (6–6) 1.0

MELD with sodium score, median 
(IQR)

7 (5–8) 6 (5–8) 0.9

Note: HBV = hepatitis B virus, HCV = hepatitis C virus, IQR = interquartile range, MELD = model for end-stage liver disease, SVR = sustained viral 
response.
*Except where noted otherwise.
†One patient was treated without an identified genotype and achieved an SVR.
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transient elastography value was significantly greater among 
those who achieved an SVR than among those who did not 
(–2.9 kPa v. –0.3 kPa) (p = 0.02).

Among the overall cohort of 357  patients, the end-of-
treatment polymerase chain reaction assay for HCV RNA 
gave a positive result with the viral load at or below the level 
of quantification in 49  patients (13.7%), most of whom 
(40 [81.6%]) achieved an SVR. We did not observe any cases 
of HBV reactivation.19

Significant predictors of not achieving an SVR identified 
by univariate analysis were older age, male sex, the presence of 

baseline cirrhosis and previous history of hepatocellular carci-
noma. However, in multivariate modelling, only older age 
(adjusted OR 0.95 [95% CI 0.90–1.00]) and male sex (adjusted 
OR 0.30 [95% CI 0.10–0.89]) were associated with not 
achieving an SVR (Table 3). In a sensitivity analysis limiting 
the cohort to patients with genotype 1a infection, only male 
sex (adjusted OR 0.12 [95% CI 0.02–0.98]) and previous his-
tory of hepatocellular carcinoma (adjusted OR 0.13 [95% CI 
0.03–0.53]) were associated with not achieving an SVR (data 
not shown). Similar results were observed in the modified 
intention-to-treat subgroup.

Table 2: Sustained viral response status by genotype and treatment regimen

Regimen

No. (%) of patients

p value
Achieved SVR

n = 326

Did not 
achieve SVR

n = 25

Genotype 1a (n = 206) 193 (93.7) 13 (6.3) 0.5

Sofosbuvir–ledipasvir (n = 158) 147 (93.0) 11 (7.0)

Sofosbuvir–ledipasvir + ribavirin (n = 13) 12 (92.3) 1 (7.7)

Simeprevir–sofosbuvir (n = 17) 17 (100.0) 0 (0.0) 0.8

Pegylated interferon + direct-acting antiviral 
(n = 13)

12 (92.3) 1 (7.7)

Ombitasvir–paritaprevir–ritonavir and 
dasabuvir ± ribavirin (n = 5)

5 (100.0) 0 (0.0)

Genotype 1b (n = 59) 57 (96.6) 2 (3.4) 0.2

Sofosbuvir–ledipasvir (n = 48) 46 (95.8) 2 (4.2)

Sofosbuvir–ledipasvir + ribavirin (n = 1) 1 (100.0) 0 (0.0)

Simeprevir–sofosbuvir (n = 2) 2 (100.0) 0 (0.0) 1.0

Pegylated interferon + direct-acting antiviral 
(n = 3)

3 (100.0) 0 (0.0)

Ombitasvir–paritaprevir–ritonavir and 
dasabuvir ± ribavirin (n = 5)

5 (100.0) 0 (0.0)

Genotype 2 (n = 25) 22 (88.0) 3 (12.0) 0.4

Sofosbuvir + ribavirin (n = 23) 20 (87.0) 3 (13.0)

Pegylated interferon + direct-acting antiviral 
(n = 2)

2 (100.0) 0 (0.0)

Genotype 3 (n = 51) 44 (86.3) 7 (13.7) 0.1

Sofosbuvir–ledipasvir + ribavirin (n = 1) 1 (100.0) 0

Sofosbuvir + ribavirin (n = 45) 38 (84.4) 7 (15.6)

Pegylated interferon + direct-acting antiviral 
(n = 5)

5 (100.0) 0 (0.0)

Other (n = 9) 9 (100.0) 0 (0.0) 1.0

Sofosbuvir–ledipasvir (n = 4) 4 (100.0) 0 (0.0)

Sofosbuvir–ledipasvir + ribavirin (n = 1) 1 (100.0) 0 (0.0)

Sofosbuvir + ribavirin (n = 2) 2 (100.0) 0 (0.0) 1.0

Pegylated interferon + direct-acting antiviral 
(n = 1)

1 (100.0) 0 (0.0)

Ombitasvir–paritaprevir–ritonavir and 
dasabuvir ± ribavirin (n = 1)

1 (100.0) 0 (0.0)

Note: SVR = sustained viral response.
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Interpretation

In this multicentre retrospective Canadian cohort study, we 
observed high SVR rates in a real-world, diverse cohort of 
HCV-infected patients treated with second-generation 
direct-acting antivirals. All 11 patients treated with ombitasvir–
paritaprevir–ritonavir and dasabuvir with or without ribavirin 
achieved an SVR. There was a high proportion of patients 
with cirrhosis (42.4%), likely stemming from the “warehous-
ing” of patients that occurred before October 2014. A rela-
tively small number of patients (n  = 24) were treated with 
pegylated interferon, ribavirin and a second-generation 
direct-acting antiviral; a higher than expected SVR rate, 
95.8%, was seen in this group. We observed no differences in 
SVR rate between the 4 treatment sites, including the single 
site that treated patients coinfected with HIV. All liver trans-
plant recipients achieved an SVR. Treatment outside of 
established standard of care did not affect SVR in most 
patients; however, the SVR rate was significantly lower 
among a small number of patients with genotype  3 disease 
treated outside of standard of care compared to those treated 
within standard of care. Consistent with other observations,20 
de novo hepatocellular carcinoma developed in 12  patients 
(3.4%) up to 6 months after treatment. This highlights the 
need for screening for hepatocellular carcinoma after hepati-
tis C treatment, especially among patients with cirrhosis. 
Most of the 49 patients with a positive result on the end-of-
treatment HCV RNA polymerase chain reaction assay ulti-
mately achieved SVR, perhaps reflecting a more sensitive 
HCV RNA assay compared to previous eras of hepatitis C 
treatment. Independent predictors of not achieving an SVR 
were male sex, older age and, in patients with genotype 1a 
disease, history of hepatocellular carcinoma.

Our patient population was similar to other reported real-
world cohorts in age, previous hepatitis C treatment and 
presence of cirrhosis.11,12 Our high SVR rates are also compa-
rable to other registration trial and real-world data for 
patients treated with sofosbuvir–ledipasvir with or without 
ribavirin (ION-1 study 98%–99%,1 ION-2 study 94%–99%,2 
ION-3 study 93%–95%,3 Trio Health study 94%,11 HCV-
TARGET study 96%–97%12), ombitasvir–paritaprevir–
ritonavir and dasabuvir (SAPPHIRE-I study 95%–98%,21 
TURQUOISE-II study 92%–96%22) simeprevir–sofosbuvir 
(COSMOS study 95%7) and pegylated interferon, ribavirin 
and direct-acting antiviral (NEUTRINO study 90%23). Dis-
parate findings from registration trial data that we identified 
in this real-world cohort included pretreatment patient char-
acteristics predictive of treatment failure. Our findings add to 
a growing body of real-world literature that has identified 
other risk factors predictive of treatment failure (i.e., concom-
itant treatment with proton pump inhibitors).11

Limitations
Although our study was powered to detect SVR variability in 
patients with genotype 1 infection, one should be cautious in 
interpreting results for other genotypes owing to the small sam-
ple. Furthermore, for some treatment regimens (ombitasvir–
paritaprevir–ritonavir and dasabuvir, simeprevir–sofosbuvir, and 
pegylated interferon, ribavirin and direct-acting antiviral) there 
were relatively few patients, which limits the generalizability of 
those observations. Our follow-up period of 6–18 months was 
relatively short. Future studies assessing long-term outcomes are 
ongoing. A total of 31.8% of patients with genotype 1 infection 
who could have been treated for 8  weeks with sofosbuvir–
ledipasvir received 12 weeks of treatment. Results from the 
ION-3 trial2 indicate that there would be no expected decre-

Table 3: Predictors of achieving an SVR among all patients

Variable
Univariate analysis

 OR (95% CI)
Multivariate analysis

adjusted OR (95% CI)

Age 0.95 (0.90–0.99) 0.95 (0.90–1.00)

Male sex 0.28 (0.10–0.84) 0.30 (0.10–0.89)

Previous treatment 0.82 (0.34–1.97) –

Genotype 1a 1.34 (0.59–3.03) –

FibroScan measurement at 
baseline (per kPa)

0.99 (0.97–1.02) –

Viremia (per 1000 IU) 1.00 (0.99–1.02) –

Cirrhosis at baseline 0.39 (0.17–0.91) 0.56 (0.23–1.36)

Treated according to guidelines 1.09 (0.36–3.32) –

Previous history of 
hepatocellular carcinoma

0.27 (0.08–0.88) 0.37 (0.11–1.28)

MELD score at baseline 1.76 (0.35–8.97) –

MELD with sodium score at 
baseline

1.01 (0.78–1.31) –

Note: CI = confidence interval, MELD = model for end-stage liver disease, OR = odds ratio, SVR = sustained 
viral response.
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ment in SVR for selected patients, and this is an area for 
improvement and potential substantial cost savings.

Conclusion
We found high SVR rates in HCV-infected patients, even in 
difficult-to-treat patients and those with complex conditions, 
in both university and community centres. Our study also 
highlights risk factors for failure of hepatitis C treatment, 
identifies areas for optimizing management of the disease 
(i.e., treatment within standard-of-care guidelines, irrelevance 
of end-of-treatment viral load testing, ongoing need for hepa-
tocellular carcinoma surveillance following treatment) and 
illustrates the relevance of obtaining real-world treatment 
data.
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