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1. Introduction


Hepatitis B (HBV) and C (HCV) have been recognized by the World Health Organization.



(WHO) as one of the major public health problems worldwide. Hepatotropic viruses are estimated to be responsible for the deaths of more than one million people annually, making their mortality comparable to human immunodeficiency virus infections, tuberculosis and malaria. According to recent epidemiological reports, 71 million people with HCV live in the world [1]. The introduction of highly effective and safe direct-acting antivirals (DAAs) has radically changed the landscape of HCV treatment [2,3]. In 2016, the WHO initiated a plan to eliminate viral hepatitis as a public health threat by 2030 [4]. Unfortunately, the implementation of this ambitious plan was disrupted by the COVID-19 pandemic, which resulted in a reduction in the number of screening tests performed and the number of patients treated for viral hepatitis.



This Special Issue of Viruses “Ways to eliminate viral hepatitis as a global health threat” aims to provide updated information on the efforts and the opportunities to achieve the WHO target. The issue contains twelve original and review articles covering the description of the epidemiological situation of HCV infections in various countries, the advancements in screening programs, problems related to linkage to care, a discussion of modern diagnostic possibilities and, finally, the challenges of therapy. This Special Issue shows the current state of HCV elimination in various parts of the world, but also the best possible ways of proceeding to achieve the goals set by the WHO.




2. Testing and Linkage to Care


Jonas et al. [5] retrospectively analyzed alternative treatment methods available in three US states in the search for the optimal method of testing and then linkage to care, leading to effective treatment of HCV infections. Out of over 130,000 respondents, more patients were tested through a coordinator-supported, standardized testing pathway completing the necessary testing steps, in less time, compared to usual care. This indicates that it is advisable to create dedicated HCV infection elimination programs that are planned and coordinated at various levels. In countries where this is impossible, usually due to the reluctance of central or local authorities, it is justified to screen patients admitted to hospitals for various reasons, which is able to provide quick diagnosis and start treatment of HCV infection. The legitimacy of such a procedure was confirmed by Rosato et al. [6] on the basis of the results of a program implemented at the Evangelical Hospital Betania of Naples. This program allowed for the detection of 91 infected people among 12,665 tested subjects, 96% of whom underwent treatment and obtained a sustained virologic response.



The analysis of the epidemiological situation in eight Central European countries, based on expert opinions, showed the scale of the region’s problems in the elimination of HCV. According to the estimates provided, nearly 400,000 inhabitants of this region are infected with HCV, usually without realizing it. Despite the sufficient availability of DAA treatment, the number of patients treated has decreased in recent years compared to the 2017–2019 period. This was mostly due to the COVID-19 pandemic, limiting the possibility of implementing screening programs, which were not supported by government institutions regardless. None of the analyzed countries see a possibility to achieve the goals set by the WHO of eliminating viral hepatitis, as long as the barriers, such as the lack of political will and screening programs, are not removed [7]. As shown by the results of a detailed analysis in Lithuania, as many as 41% of cirrhosis patients, 50% of liver cancer patients and 37% of patients requiring liver transplantation were infected with HCV [8]. However, in light of another work published as part of our Special Issue, the scale of problems related to HCV infections is much greater in Russia, where the most important barriers to HCV elimination are high prevalence of infection, low access to treatment, especially in populations at high risk of HCV infections, and centralization of the healthcare system, making linkage to care difficult [9].




3. Screening and Treatment in Prisons


A particular challenge, even in countries that have managed to introduce national HCV elimination programs, remain the groups at increased risk of infection, a category to which prisoners belong. The frequency of infections in this group in Central European countries is many times higher than that found in the general population, but precise, current data are not known due to the lack of scheduled screening tests. No country in the region has implemented a national program for the eradication of HCV in prisons, which requires testing to be offered to all inmates and, if infection is confirmed, to provide optimal treatment. The main reason is a lack of will at the governmental and prison levels [7]. Despite this, there are plans for coordinated action in individual countries, as exemplified by a Hungarian study in which 28% of inmates in 2018–2019 were tested for HCV and 82% of them received DAA treatment [10]. Undoubtedly, Australia has the greatest experience in the implementation of the HCV infection control program in prisons, where in 2020 as much as 37% of all DAA treatments were conducted in prisoners [11]. As a result of the implementation of the multi-annual program, the percentage of people infected with HCV in prisons decreased by nearly a half. The article by Winter et al. [11] published in our Special Issue is a kind of guide for other countries, especially those where there is strong resistance among the prison authorities against introducing HCV infection elimination programs. Additionally, the authors point to future actions involving the intensification of prevention, a further increase in the number of tests, and finally, the continuation of care for inmates after completing their sentence.




4. Diagnostics


One of the major problems in the elimination of HCV infection is the loss of patients between screening and treatment. This is due to the need for several patient visits in order to: detect anti-HCV antibodies, confirm the activity of the infection by HCV RNA testing, perform other tests required by the healthcare system to reimburse the therapy, and finally start treatment. One way to reduce the number of these steps has been tested and published by Petroff et al. [12]. The authors compared standard procedures with point-of-care assays enabling the detection of HCV-RNA, using the GeneXpert instrument to obtain a result within 60 min and make a diagnosis, with possible initiation of treatment in one visit. Primary care physicians in an additional survey rated the use of this technique as bad, satisfactory, or good in 6%, 13%, and 81% of cases, respectively.



Recently, pangenotypic therapy, which has been dominant in the treatment of HCV infections, not only made viral genotyping redundant, but also the assessment of disease advancement by assessing fibrosis lost its importance. However, despite the lack of significant differences in the treatment lengths and methods, the knowledge of the stage of liver disease may be helpful in predicting the effectiveness of treatment, especially the need for further monitoring for the risk of developing hepatocellular carcinoma. The analysis of currently available methods of assessing fibrosis is presented in the paper by Cardoso et al. [13].




5. Treatment of Difficult and Young


Despite the high efficacy of the currently available therapeutic regimens, there is still a small group of patients not responding to treatment. Their identification is crucial due to the possibility of taking action for increasing the adherence of these patients and further observation for possible rescue therapy. Selecting such a group requires a study involving a large group of patients. Pabjan et al. [14], analyzing a group of nearly a thousand patients in detail, showed that the factors lowering the chance of effective DAA treatment are: male sex, genotype 3 infection, cirrhosis and previous therapy failures. Patients with such characteristics require special supervision during and after treatment.



DAA-based treatment became available to children and adolescents with the delay typical of all new therapies requiring additional follow-up in this age group after registration in adults. Conducting clinical trials, and, more importantly, real-world experience, on the use of drugs in children is additionally hampered by the much lower incidence of HCV infections in those under the age of 18 in Europe. It is particularly difficult in the case of children with advanced fibrosis and cirrhosis, and this group of children was successfully treated with ledipasvir/sofosbuvir (LDV/SOF) in the study by Pokorska-Śpiewak et al. [15]. When new medicines are used in children, there is always a concern about an impact on their development. Another study published in our Special Issue proved that LDV/SOF treatment did not adversely affect the growth of treated children. A relationship was observed between a high baseline BMI and the advancement of fibrosis and steatosis, which, however, did not affect the effectiveness of the therapy [16].




6. Conclusions


The variety of topics included in the Special Issue “Ways to eliminate viral hepatitis as a global health threat” made it possible to trace the pathways leading to a reduction in or even elimination of HCV infections as a serious global health problem in the future. The multitude of problems and the presented patterns of solving them indicate the advisability of further research and publications on this topic. This also justifies the preparation of the second edition of a Special Issue in Viruses devoted to the elimination of viral hepatitis, perhaps taking into account the topic of HBV infections, which was unfortunately omitted in the first edition.







Author Contributions


Conceptualization, R.F.; methodology, R.F.; formal analysis, R.F.; writing—original draft preparation, R.F., D.Z.-M. and M.F.-J.; writing—review and editing, R.F., D.Z.-M. and M.F.-J.; supervision, R.F.; project administration, R.F. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



World Health Organization. Global Hepatitis Report 2017; World Health Organization: Geneva, Switzerland, 2017; Available online: https://apps.who.int/iris/handle/10665/255016 (accessed on 10 July 2022).

	



Marshall, A.D.; Cunningham, E.B.; Nielsen, S.; Aghemo, A.; Alho, H.; Backmund, M.; Bruggmann, P.; Dalgard, O.; Seguin-Devaux, C.; Flisiak, R.; et al. Restrictions for reimbursement of interferon-free direct-acting antiviral drugs for HCV infection in Europe. Lancet Gastroenterol. Hepatol. 2018, 3, 125–133. [Google Scholar] [CrossRef]

	



Flisiak, R.; Zarębska-Michaluk, D.; Janczewska, E.; Łapiński, T.; Rogalska, M.; Karpińska, E.; Mikuła, T.; Bolewska, B.; Białkowska, J.; Flejscher-Stępniewska, K.; et al. Five-year follow-up of cured HCV patients under real-world interferon-free therapy. Cancers 2021, 13, 3694. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Global Health Sector Strategy on Viral Hepatitis 2016–2021. Towards Ending Viral Hepatitis; World Health Organization: Geneva, Switzerland, 2016; Available online: https://apps.who.int/iris/handle/10665/246177 (accessed on 10 July 2022).

	



Jonas, M.; Rubenstein, K.; Watson, E.; Basra, S.; Horberg, M. A Comprehensive Coordinator Supported Hepatitis C Virus Testing and Linkage to Treatment Program at Kaiser Permanente Mid-Atlantic States. Viruses 2021, 13, 2140. [Google Scholar] [CrossRef] [PubMed]

	



Rosato, V.; Kondili, L.; Nevola, R.; Perillo, P.; Mastrocinque, D.; Aghemo, A.; Claar, E. Elimination of Hepatitis C in Southern Italy: A Model of HCV Screening and Linkage to Care among Hospitalized Patients at Different Hospital Divisions. Viruses 2022, 14, 1096. [Google Scholar] [CrossRef] [PubMed]

	



Flisiak, R.; Zarębska-Michaluk, D.; Ciupkeviciene, E.; Drazilova, S.; Frankova, S.; Grgurevic, I.; Hunyady, B.; Jarcuska, P.; Kupčinskas, L.; Makara, M.; et al. HCV Elimination in Central Europe with Particular Emphasis on Microelimination in Prisons. Viruses 2022, 14, 482. [Google Scholar] [CrossRef] [PubMed]

	



Ciupkeviciene, E.; Petkeviciene, J.; Sumskiene, J.; Dragunas, G.; Dabravalskis, S.; Kreivenaite, E.; Telksnys, T.; Urbonas, G.; Kupcinskas, L. Hepatitis C Virus Epidemiology in Lithuania: Situation before Introduction of the National Screening Programme. Viruses 2022, 14, 1192. [Google Scholar] [CrossRef] [PubMed]

	



Isakov, V.; Nikityuk, D. Elimination of HCV in Russia: Barriers and Perspective. Viruses 2022, 14, 790. [Google Scholar] [CrossRef] [PubMed]

	



Werling, K.; Hunyady, B.; Makara, M.; Nemesi, K.; Horváth, G.; Schneider, F.; Enyedi, J.; Müller, Z.; Lesch, M.; Péterfi, Z.; et al. Hepatitis C Screening and Treatment Program in Hungarian Prisons in the Era of Direct Acting Antiviral Agents. Viruses 2022, 14, 308. [Google Scholar] [CrossRef] [PubMed]

	



Winter, R.; Holmes, J.; Papaluca, T.; Thompson, A. The Importance of Prisons in Achieving Hepatitis C Elimination: Insights from the Australian Experience. Viruses 2022, 14, 497. [Google Scholar] [CrossRef] [PubMed]

	



Petroff, D.; Bätz, O.; Jedrysiak, K.; Kramer, J.; Berg, T.; Wiegand, J. The Practicability of the Xpert HCV Viral Load Fingerstick Point-of-Care Assay in Primary Care Settings. Viruses 2021, 13, 2327. [Google Scholar] [CrossRef] [PubMed]

	



Cardoso, A.; Figueiredo-Mendes, C.; Villela-Nogueira, C.; Marcellin, P. Staging Fibrosis in Chronic Viral Hepatitis. Viruses 2022, 14, 660. [Google Scholar] [CrossRef] [PubMed]

	



Pabjan, P.; Brzdęk, M.; Chrapek, M.; Dziedzic, K.; Dobrowolska, K.; Paluch, K.; Garbat, A.; Błoniarczyk, P.; Reczko, K.; Stępień, P.; et al. Are There Still Difficult-to-Treat Patients with Chronic Hepatitis C in the Era of Direct-Acting Antivirals? Viruses 2022, 14, 96. [Google Scholar] [CrossRef] [PubMed]

	



Pokorska-Śpiewak, M.; Dobrzeniecka, A.; Marczyńska, M. One-Year Outcomes after Ledipasvir/Sofosbuvir Treatment of Chronic Hepatitis C in Teenagers with and without Significant Liver Fibrosis—A Case Series Report. Viruses 2021, 13, 1518. [Google Scholar] [CrossRef] [PubMed]

	



Pokorska-Śpiewak, M.; Dobrzeniecka, A.; Marczyńska, M. The Influence of Treatment with Ledipasvir/Sofosbuvir on Growth Parameters in Children and Adolescents with Chronic Hepatitis C. Viruses 2022, 14, 474. [Google Scholar] [CrossRef] [PubMed]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  viruses-14-01554


  
    		
      viruses-14-01554
    


  




  





media/file0.png





