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Effects of Sustained Virological Response 
on the risk of liver transplant, hepatocellular 

carcinoma, death and re-infection: 
meta-analysis of 129 studies in 34,563 

patients with Hepatitis C infection.



New Direct Acting Antiviral (DAA) treatments for Hepatitis C can lead to 
sustained virological response (SVR) in over 90% of treated people.

In previous studies of people treated for Hepatitis C, SVR has lowered the 
risks of: 

- Hepatocellular Carcinoma (HCC) 

- Liver Transplant

- Liver-related death 

- All cause mortality (including other effects of SVR, e.g. insulin resistance)

However, these results have not been consistently seen in all studies.

Re-infection post treatment could reverse these benefits

What are the clinical benefits of Sustained 
Virological Response (SVR)? 



Outcomes post-treatment: SVR, no SVR
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Outcomes post-treatment: SVR, no SVR
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A MEDLINE/EMBASE searched identified all studies assessing outcomes for 
people with versus without SVR (typically on pegylated interferon/ribavirin 
treatment).  

We used the combined data to calculate the 5-year risks of Hepatocellular 
Carcinoma (HCC), liver transplant and all-cause mortality for patients with 
versus without SVR.

Three groups were analysed: 1. General mono-infected patients

2. Cirrhotic mono-infected patients

3. HIV/HCV co-infected patients

Where available, we compared the results from univariate versus multivariate 
analyses of these outcomes (to control for baseline confounding). 

Analysing effects of SVR on HCC, liver transplant 
and survival 



A second MEDLINE/EMBASE searched identified all studies assessing re-
infection with HCV after SVR24 (6 months post-treatment).

Three groups were analysed: 1. Mono-infected: general

2. Mono-infected: IVDU/prisoners

3. HIV/HCV co-infected (all)

We used the combined data from each group to calculate the 5-year risks of 
re-infection with HCV, defined as sustained HIV RNA detectability at least 6 
months post-treatment, for people with SVR24.

Analysing rates of HCV re-infection 



Risk of death (all-cause) for people with SVR vs 
No SVR, general cohorts. univariate analysis



Risk of death (all cause) for people with SVR vs  
No SVR: Cirrhosis cohorts: univariate analysis



Risk of death (all cause) for SVR vs non-SVR: 
HIV/HCV Co-infected: univariate analysis



Risk of death (all cause) for SVR vs non-SVR: 
comparing univariate and multivariate analyses
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Five year outcomes: deaths (all-cause)

General: 18 studies
n=29,269
Avg. FU=4.6 years

No	SVRSVR

Cirrhotic: 9 studies
n=2,734
Avg. FU=6.6 years

HIV/HCV: 5 studies
n=2,560
Avg. FU=5.1 years
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Five year outcomes: Hepatocellular carcinoma (HCC) 

General: 21 studies
n=12,496
Avg. FU=6.1 years

No	SVRSVR

Cirrhotic: 18 studies
n=4,987
Avg. FU=6.6 years

HIV/HCV: 3 studies
n=2,085
Avg. FU=4.7 years
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Liver transplantation after 5 years

General: 1 study
n=108
Avg. FU=4.2 years

No	SVRSVR

Cirrhotic: 2 studies
n=1,046
Avg. FU=7.7 years

HIV/HCV: 2 studies
n=2,039
Avg. FU=4.9 years
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Five year risk of HCV re-infection post-SVR

Low-risk
24 studies
n=6,046
Avg. FU=4.1 years
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1. People with versus without SVR may differ in baseline characteristics, which 
could also affect outcomes.  This potential bias was investigated by comparing 
results from univariate and multivariate analyses.

2. In the analyses of all-cause mortality for the general mono-infected cohorts, there 
was heterogeneity between the studies.  This needs to be further investigated.

3. Results are shown for SVR after pegylated-interferon based treatment.  We do 
not have data on long-term outcomes for SVR after DAA based treatment.

4. The absolute reductions in risk differ between cohorts, and depend on baseline 
age, HCV disease severity and other prognostic factors.

5. These results are shown for 5-year follow up.  Longer-term predictions would be 
beyond the mean follow up time for most of the cohort studies in this analysis.

Limitations



This analysis includes data on survival from 34,563 patients, followed up 
after SVR for a mean of 5 years.

Achieving SVR after interferon-based treatment for Hepatitis C, versus no 
SVR, was associated with: 

- 62-84% reductions in the risk of all-cause mortality

- 90% reduction in the risk of liver transplantation

- 68-79% reductions in the risk of HCC

However there was a significant risk of subsequent re-infection after SVR in 
some studies, which could reverse these benefits of treatment.

These analyses need to be repeated for studies of Direct Acting Antivirals

Conclusions


