[bookmark: _GoBack]Hepatitis C virus (HCV) is a global health concern with more than 70 million people chronically infected1. Persistent immune activation during infection results in progressive liver injury, which, if left untreated may result in liver fibrosis, cirrhosis and hepatocellular carcinoma2. Historically, the treatment options for HCV have been plagued by low efficiency and high side-effect profiles, resulting in large numbers of patients living with chronic HCV infection3. However, the recent introduction of potent direct-acting antivirals (DAA) has shifted HCV infection to an easily manageable disease, for which a plethora of treatment options is available4. However, due to its high cost, availability of treatment is presently limited throughout the world, which is unlikely to change in the coming years. Moreover, HCV infection usually does not result in protective immunity, making re-infection a uniform problem for the control of the HCV epidemic5. Especially in light of pre-existing as well as treatment-induced resistance to direct-acting antiviral drugs indicated by resistance-associated substitutions (RAS), it remains unclear as what contribution these drug-resistant HCV strains are going to have on the landscape to HCV strain transmission. Additionally, most data on the impact of RAS on sustained virological responses arises from highly selected clinical trials. To date, real life data on treatment efficiency and the role of drug resistance in difficult-to-treat populations remain elusive. This, combined with the current lack of a protective vaccine is likely going to impact the ability to eradicate HCV infection, especially in resource-limiting settings, demanding an on-going commitment to re-treat patients. In order to ultimately achieve the goal to sustainably prevent HCV transmission and ultimately eradicate HCV, the development of a vaccine, which offers cross-genotype protection or the introduction of pre-exposure prophylaxis (PrEP) will have to be prioritised. Due to the currently high costs of antiviral therapy, the role of PrEP in HCV will likely be very limited, unless generic direct-acting antiviral drugs make PrEP a viable strategy in preventing HCV transmission. Thus, the development and evaluation of HCV vaccine candidates will have to be expedited to ensure efficient prevention of future HCV transmissions.
As we have learned from experiments conducted in chimpanzees as well as observational studies in humans, a broad and sustained T cell response is key to immune-mediated clearance of HCV. In chimpanzee models, this resulted in the induction of protective immunity against homologous as well as heterologous HCV challenge6. However, human studies show that re-infection with both, homologous as well as heterologous HCV genotypes is likely and strongly associates with the host genetic background7. Thus, a viable HCV vaccine candidate would require the induction of neutralising antibodies in addition to eliciting broad T cell responses to ensure universal protection.
Over the past years, several HCV vaccine candidates have been described8, 9. However, many of the early vaccine candidates failed to confer cross-genotype vaccine protection and the recent ban on experimental infections of chimpanzees with HCV has complicated the evaluation of vaccine candidates in in vivo model systems. Human clinical vaccine trials with several HCV vaccine candidates have been performed in the past and have described the sustained induction of immune responses10, 11, 12, 13. However, these vaccine trials are usually conducted in healthy volunteers and, due to the low probability of HCV transmission in these cohorts, evaluation of vaccine efficacy remains a major challenge for vaccine licensing. Several other infectious diseases, including cholera, typhoid, malaria, influenza, norovirus and dengue virus, have recently attracted attention for conducting human challenge vaccine studies. Since HCV infection is restricted to humans, the introduction of controlled human challenges to test vaccine efficacy would certainly offer an attractive model. However, the chronic nature of HCV infection paired with the potential development of drug resistance and the thus far not complete knowledge on which drug combinations are best suited for patients with RAS against multiple DAA mandates caution in evaluating the ethical issues with such trials.
Despite recent advances in the model systems for studying HCV infection14, most notably the ability to study patient-derived viral isolates15 and a small-animal model for HCV entry in genetically humanised mice16, the field is still restricted in evaluating vaccine candidates in terms of inducing sterilising immunity or the impact of resistance-associated substitutions on immune responses. Even though antibody-mediated protection can still be evaluated16, T cell-mediated protection and efficacy of vaccine candidates in a full infection model is now restricted to human clinical trials, in which challenges are not feasible. Thus, more focus has to be given to rational vaccine design in order to evaluate the only the most promising vaccine candidates as well as the improvement of model systems to study these. 
Many of these advanced vaccine design approaches have resulted in promising novel ideas in vaccinology, including the design of vaccine candidates based on the analysis of broadly neutralising antibodies, which are capable of neutralising all known HCV genotypes at very low concentrations17, 18, 19, 20. Combining these approaches based on the induction of humoral immune responses with potent vaccine candidates targeting dendritic cells and T cell immunity may hold the best chance for producing a broadly cross-genotype protective HCV vaccine. 
Irrespective of these developments, access to better model systems allowing the study of immune protection against clinical isolates will be paramount in moving any vaccine candidate to licensing. Current in vivo models still do not enable the challenge with pan-genotypic HCV isolates in the presence of a completely functional immune system. Even though several approaches have resulted in small-animal models recapitulating the HCV life cycle using human xenograft models or genetically humanised mice, immune responses in these models still differ significantly from those observed in humans. Optimising these models to establish challenge models mimicking human immune responses will require further research, independent of whether the final model will constitute a murine or xenograft model. Unfortunately, the introduction of DAA with high cure rates has impacted HCV research in the past years, since the general perception shifted towards a view of having solved the problem of HCV infection. However, it is increasingly evident that re-infection might pose a significant risk, not only in regards to spreading a chronic viral infection, which often goes unnoticed for years but especially for healthcare systems, for which re-treatment of HCV infection poses a significant strain of often already stretched resources. Thus, it is worthwhile revisiting, whether further HCV research and funding thereof should be allocated to further benefit patient welfare and develop potent means of preventing HCV infection.
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