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What is the impact of treatment for hepatitis C virus infection?

The introduction of direct-acting antiviral (DAA)
medicines in 2013 revolutionised the treatment of
chronic hepatitis C virus (HCV) infection. The efficacy of
DAA therapy is impressive—in many clinical trials HCV
cannot be detected by sensitive laboratory assays in
more than 90% of people who complete DAA therapy,
and observational studies have documented similar
results.”? High efficacy combined with low rates of
adverse events have led WHO to include DAAs in the
WHO Model List of Essential Medicines.> Several countries,
including Australia, Georgia, Iceland, and Morocco, have
started national DAA-based treatment programmes
to eliminate HCV infection, and WHO has called for the
expansion of HCV therapy with DAAs as part of its global
hepatitis elimination strategy.*

HCV is an important contributor to global mortality,
causing an estimated 399000 deaths each year
worldwide, and as HCV treatment expands, it is
anticipated that mortality from HCV infection will
decline.’ However, because the annual risk of death from
HCV infection is low and the DAAs were introduced only
recently, there are limited data on how these drugs affect
mortality. Clinical trials that evaluate the efficacy of
DAAs do not assess mortality as an outcome but rather
a surrogate outcome called the sustained virological
response (SVR). An SVR is defined as the absence of
detectable HCV by nucleic acid testing of blood samples
obtained 12-24 weeks after completion of HCV therapy.
An SVR is deemed equivalent to a cure because once an
SVR is achieved, it is maintained in more than 99% of
patients, even after years of follow-up.® Also, an SVR is
associated with resolution of cirrhosis in about half of
patients with cirrhosis followed-up clinical trials.”

However, documenting in a clinical trial that DAAs
result in an SVR is not the same thing as showing
that they reduce mortality or morbidity. A recent
systematic review by Jakobsen and colleagues® from
the Cochrane Hepatobiliary Group sought evidence
from clinical trials of HCV therapies to assess this issue.
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The authors reviewed randomised clinical trials that
used SVR as the primary outcome in people receiving
DAA therapy compared with those either not treated
or treated with other regimens (primarily interferon-
based therapy). Jakobsen and colleagues concluded
that DAAs were effective in producing an SVR (relative
risk 0-44, 95% Cl 0-37-0-52); however, the analysis did
not find a reduction in morbidity or mortality after
DAA therapy. At first sight, this conclusion seems to
contradict systematic reviews of observational data
that show that people who have an SVR after treatment
with interferon and ribavirin had a 50% (95% Cl 37-67)
reduction in overall mortality and 76% (95% Cl 69-82)
reduction in the incidence of hepatocellular carcinoma
as compared with people who were treated but did not
achieve an SVR.** The reduction in overall mortality was
even greater (81% [95% CI 72-87]) when persons with
an SVR were compared with those not treated.® Other
studies have shown improvements in extrahepatic
manifestations of HCV infection and quality of life
among people with an SVR after DAA treatment."*
Data on the effect of DAA therapy are also beginning
to be reported from national programmes that are
scaling up HCV therapy. In England where HCV therapy
increased by 48% in 2015, compared with 2014, there
were reductions in the incidence of HCV-related cirrhosis
(42%), liver transplantations (32%), and deaths (8%).”

Observational studies are biased towards showing
an effect of treatment since treatment decisions are
based on the likelihood of a successful outcome, and
people achieving an SVR may be predisposed to a
better outcome for reasons unrelated to the treatment.
However, the magnitude and consistency of health
benefits across studies and outcomes support the
conclusion that HCV therapy resulting in an SVR
substantially reduces mortality and morbidity.

How to explain these apparently contradictory
results? An important difference between the studies
reviewed by Jakobsen and colleagues is the duration
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of follow-up, which was short at an average of
34 weeks compared with an average of more than 5
years in the other reviews.®*® Simply put, the clinical
trials included in the systematic review by Jakobsen
and colleagues were not designed to answer the
question posed by the authors about the effect of DAA
treatment on morbidity or mortality. These studies
generally followed up patients for only 24-48 weeks
after the completion of DAA therapy, and the risk of
HCV-related disease and death during such a short
period is extremely low because the harmful effects of
chronic HCV infection take years to develop. In fact, no
morbidity was reported, and only 16 deaths occurred
among the 2996 patients enrolled in all the DAA trials
that were assessed by Jakobsen and colleagues. Thus,
the statistical power to show a difference between
the two groups is very low. In addition, the non-
intervention groups in many of the studies included
in Jakobsen and colleagues’ systematic review did in
fact receive HCV therapy, primarily an interferon-based
regimen, which would minimise any mortality benefit
of DAA therapy. Finally, Jakobsen and colleagues’ study
included early, less effective DAA regimens that were
discontinued or withdrawn before marketing. They
propose that, to resolve definitively whether DAA
therapy reduces morbidity and mortality, randomised
clinical trials with a non-treatment comparator group
be done with clinically relevant outcomes such as
death. Clearly, with the ready availability of safe and
effective DAAs and ample evidence showing the
health benefits of achieving SVR, such a study design
is unethical and would be unacceptable to institutional
review boards and harmful to patients’ health.
Several organisations, such as patients’ groups and
international hepatology associations, have expressed
their concerns about the methods and conclusions of
the Jakobsen review. ¢

People who are knowledgeable in the field of HCV
therapy can readily ascertain the limitations of the
approach taken in the systematic review by Jakobsen
and colleagues and will be able to place their results
in the proper context relative to other data that
document the health benefits of DAA therapy. But for
some patients, health-care providers, and decision
makers who may be less knowledgeable about HCV
therapy, this type of analysis, especially as reported in
the mainstream media,” could lead to conclusions that

DAA therapy has no benefit, resulting in decisions to
decline to prescribe or take DAA therapy or to decline
to approve budgets for DAA treatment programmes,
particularly in view of their expense. This would be a
tragic outcome, as it would lead to preventable deaths.
Public-health policy makers who must decide on
budget allocations for HCV treatment cannot wait for
perfect data on mortality endpoints, since the types
of trials that would generate these data will never
be done. Rather, they must assess available, albeit
imperfect, data from observational studies and trials
using surrogate outcomes that are reliably predictive
of clinically important outcomes. Based on the fact
that DAA therapy is safe and effective in achieving
SVRs, that the SVRs are durable in most patients, that
HCV-induced liver damage improves after SVR, and
that observational data show a large reduction in
morbidity and mortality, health-care decision makers
and providers can take comfort that the evidence
is strong in favour of treatment. A more definitive
assessment of impact on morbidity and mortality will
take time, but this should not be used as a reason for
denying HCV therapy and delaying efforts to eliminate
HCV infection.

*Stefan Z Wiktor, John D Scott

Department of Global Health, University of Washington Schools
of Medicine and Public Health, Harborview Medical Center,
Seattle, WA 98104-2499, USA (SZW); and Department of
Medicine, University of Washington School of Medicine,
Harborview Medical Center, Seattle, WA, USA (JDS)
wiktors@uw.edu

SZW declares no competing interests. JDS’s institution received research funding
from Merck for a grant to study long-term outcomes of the HCV drug
grazoprevir on which he was the principal investigator; the grant concluded in
the past year. DS receives personal fees from Novartis for serving on the data
adjudication committee for canakinumab, a non-HCV medication; has received
personal fees from Tacere Therapeutics for serving on the Data Safety and
Monitoring Board for a novel HCV drug TT-034 (this study concluded in 2016);
and personal fees from Bristol-Myers Squibb for serving on an advisory board in
2015 for therapy of genotype 3 patients with daclatasvir.

1 American Association for the Study of Liver Diseases, Infectious Diseases
Society of America. Recommendations for testing, managing, and
treating hepatitis C. 2017. http://www.hcvguidelines.org/

(accessed June 22, 2017).

2 Terrault NA, Zeuzem S, Di Bisceglie AM, et al. Effectiveness of ledipasvir-
sofosbuvir combination in patients with hepatitis ¢ virus infection and
factors associated with sustained virologic response. Gastroenterology 2016;
151: 1131-40.e5.

3 WHO.WHO model list of essential medicines, 20th edition. Geneva: World
Health Organization, 2017. http://www.who.int/medicines/publications/
essentialmedicines/20th_EML2017.pdf?va=1 (accessed June 20, 2017).

4 WHO.WHO global health sector strategy on viral hepatitis. Geneva:
World Health Organization, 2016. http://apps.who.int/iris/
bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1
(accessed June 20, 2017).

www.thelancet.com Vol 390 July 8, 2017


mailto:donberwick@gmail.com
http://www.hcvguidelines.org/
mailto:vsaini@lowninstitute.org
mailto:vsaini@lowninstitute.org
http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1

Comment

5 WHO. Global hepatitis report, 2017. Geneva: World Health Organization, 2017.
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.
pdf?ua=1 (accessed June 20, 2017).

6 Swain MG, Lai MY, Shiffman ML, et al. A sustained virologic response is
durable in patients with chronic hepatitis C treated with peginterferon
alfa-2a and ribavirin. Gastroenterology 2010; 139: 1593-601.

7 Poynard T, McHutchison J, Manns M, et al. Impact of pegylated interferon
alfa-2b and ribavirin on liver fibrosis in patients with chronic hepatitis C.
Gastroenterology 2002; 122: 1303-13.

8  Jakobsen JC, Nielsen EE, Feinberg J, et al. Direct-acting antivirals for chronic
hepatitis C. Cochrane Database Syst Rev 2017; 6: CD012143.

9  Simmons B, Saleem J, Heath K, Cooke GS, Hill A. Long-term treatment
outcomes of patients infected with hepatitis ¢ virus: a systematic review
and meta-analysis of the survival benefit of achieving a sustained
virological response. Clin Infect Dis 2015; 61: 730-40.

10  Morgan RL, Baack B, Smith BD, Yartel A, Pitasi M, Falck-YtterY. Eradication
of hepatitis C virus infection and the development of hepatocellular
carcinoma: a meta-analysis of observational studies. Ann Intern Med 2013;
158:329-37.

11 Younossi Z, Henry L. The impact of the new antiviral regimens on patient
reported outcomes and health economics of patients with chronic hepatitis C.
Dig Liver Dis 2014; 46 (suppl 5): S186-96.

12 Saadoun D, Pol S, FerfarY, et al. Efficacy and safety of sofosbuvir plus
daclatasvir for treatment of HCV-associated cryoglobulinemia vasculitis.
Gastroenterology 2017;153: 49-52.e5.

13 Public Health England. Hepatitis C in England 2017 report. London: Public
Health England, 2017. https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/599738/hepatitis_c_in_england_2017_report.
pdf (accessed June 26, 2017).

14 European Association for the Study of the Liver. Response to the Cochrane
systematic review on DAA-based treatment of chronic hepatitis C. | Hepatol
2017; published online June 29. https://doi.org/10.1016/j jhep.2017.06.022.

15 Lok A, Powderly W, American Association for the Study of Liver Diseases.
AASLD expresses concern for Cochrane review of DAAs. 2017. https://www.
aasld.org/about-aasld/press-room/aasld-expresses-concern-cochrane-review-
daas (accessed July 3,2017).

16  Gore C, on behalf of the Executive Board of the World Hepatitis Alliance. An
open letter to the Cochrane Collaboration. Lancet Gastroenterol Hepatol 2017;
published online June 22. http://dx.doi.org/10.1016/52468-1253(17)30193-0.

17 Boseley S. “Miracle” hepatitis C drugs costing £30k per patient “may have no
clinical effect”. The Guardian, June 8, 2017. https://www.theguardian.com/
society/2017/jun/08/miracle-hepatitis-c-drugs-costing-30k-per-patient-
may-have-no-clinical-effect?CMP=Share_iOSApp_Other
(accessed June 26, 2017).

Retraction and republication—Effectiveness of non-steroidal
anti-inflammatory drugs for the treatment of osteoarthritis

pain: a network meta-analysis

On March 17, 2016, The Lancet published online
a network meta-analysis of the effectiveness of
non-steroidal anti-inflammatory drugs for pain in knee
and hip osteoarthritis, and the Article was published
in print on May 21, 2016." On July 6, 2016, the authors
drew our attention to two missed trials** and a duplicate
publication.** Lancet editors discussed the corrections
that were needed in the paper, and decided, in
accordance with the Committee on Publication Ethics’
guidelines, that because of the extent of the changes
necessary, the previous version of the Article should
be retracted and a corrected version republished after
reanalysis and rereview.

Today we retract the previous version and republish
online the corrected version of the Article,® in which
the findings are slightly changed—ie, confidence
intervals around the effects have changed slightly,
mainly in the second digit after the decimal point, and
the test for a linear dose effect is now significant for
only one preparation (but was for three in the previous
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publication). The overall message remains the same.
The previous version of the Article has been added
to the appendix in the new version and is marked
retracted.

The Editors of The Lancet
The Lancet, London EC2Y 5AS, UK
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