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            In the realm of public health, vaccination has been a cornerstone in preventing and controlling infectious diseases.1 While childhood vaccinations are widely acknowledged and implemented, there is a significant gap when it comes to adult immunization.2 One such vaccine that has traditionally been associated with childhood is the Bacillus Calmette-Guérin (BCG) vaccine, primarily
               known for its role in protecting against tuberculosis.3 However, the focus on BCG vaccination has predominantly centered around infants, overshadowing its potential benefits for
               adults. In this editorial, the importance of adult BCG vaccination and the argument for a paradigm shift in public health
               strategies to include and prioritize this intervention in adults are explored.
            

            The BCG vaccine, developed in the early 20th century, has long been a key player in the global effort to combat tuberculosis.4 Initially intended for infants and children, the vaccine has proven effective in reducing the severity of tuberculosis and
               preventing severe forms of the disease, such as miliary and meningeal tuberculosis.5 It is compulsory in 64 countries and recommended in others.6 Over the years, numerous studies have indicated that BCG may offer broader protection beyond tuberculosis, including against
               respiratory infections and certain non-specific immune responses.7 Despite these findings, adult BCG vaccination has received limited attention in the public health discourse.
            

            Tuberculosis remains a global health challenge, with millions of new cases reported each year.8 The conventional approach to tuberculosis control involves early detection and treatment of active cases, coupled with preventive
               measures such as BCG vaccination in childhood. However, the efficacy of this vaccine, i.e., the immunity developed, is widely
               reported to wane with age. A few recent research studies suggest that revaccinating adults with BCG could confer additional
               benefits. Studies have demonstrated that adult BCG vaccination can enhance the immune system's ability to respond to a variety
               of infections, providing a broader spectrum of protection beyond tuberculosis. Ahmed et al. reported that BCG revaccination
               in adults enhanced pro-inflammatory markers of trained immunity along with anti-inflammatory pathways.9

            BCG is known for its immunomodulatory effects, influencing the innate and adaptive arms of the immune system. This modulation
               is not limited to specific pathogens but extends to a more generalized enhancement of the immune response. By stimulating
               the production of various cytokines and activating immune cells, BCG creates a heightened state of alertness within the immune
               system. This enhanced immune readiness has been associated with a reduction in the incidence and severity of infections, including
               those caused by viruses and bacteria unrelated to Mycobacterium tuberculosis.10

            In the era of emerging respiratory infections and pandemics, the need for interventions that bolster respiratory immunity
               is more pronounced than ever. Adult BCG vaccination has shown promise in conferring protection against respiratory infections,
               including influenza and other viral respiratory illnesses. The vaccine's ability to induce a trained immune response, a phenomenon
               where the immune system ‘remembers’ previous encounters and responds more robustly to subsequent challenges, makes it a valuable
               tool in the fight against infectious diseases.11

            The term ‘non-specific effects’ refers to the vaccine's ability to provide protection beyond its intended target. Adult BCG
               vaccination has been associated with a reduction in overall mortality, even in populations where tuberculosis is not prevalent.
               This non-specific protection is particularly relevant in regions with high burdens of infectious diseases, as it contributes
               to a general improvement in health outcomes.12

            The inclusion of adult BCG vaccination in public health programs carries several implications. First and foremost is the potential
               to reduce the burden of infectious diseases, both respiratory and non-respiratory, at the population level. This not only
               has direct benefits for individuals but also alleviates the strain on healthcare systems grappling with the challenges posed
               by infectious outbreaks.
            

            Furthermore, the economic impact of preventing infectious diseases cannot be understated. Vaccination programs, when effectively
               implemented, result in decreased healthcare expenditures associated with the treatment of infectious diseases and the indirect
               costs related to productivity losses.13 Adult BCG vaccination, by reducing the incidence and severity of a range of infections, can contribute to the overall economic
               well-being of communities and nations.
            

            While the potential benefits of adult BCG vaccination are compelling, several challenges and considerations need to be addressed.
               One key challenge is the variability in vaccine efficacy across different populations. Genetic, environmental, and socio-economic
               factors can influence the vaccine's effectiveness, emphasizing the importance of tailored approaches in implementation.14

            Ethical considerations surrounding the prioritization of resources also come into play. As with any public health intervention,
               decisions regarding vaccine distribution and administration must be equitable and grounded in principles of justice.15 Balancing the benefits of adult BCG vaccination with other pressing healthcare needs requires careful planning and resource
               allocation.
            

            In conclusion, adult BCG vaccination represents a promising avenue for enhancing public health outcomes. Beyond its established
               role in preventing tuberculosis, BCG has the potential to provide broad-spectrum protection against a range of infectious
               diseases. As the world grapples with the ongoing challenges posed by infectious outbreaks, a paradigm shift in public health
               strategies is warranted. By recognizing and prioritizing adult BCG vaccination, we can empower individuals, strengthen community
               resilience, and move closer to a future where preventable infectious diseases are relegated to the pages of history. It is
               time to embrace the full potential of the BCG vaccine and harness its non-specific effects for the greater good of global
               public health.
            

         

         
               Conflicts of Interest

            None declared.

         

      

      
         
               Acknowledgements

            None.

         

         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Rémy, V, Zöllner, Y & Heckmann, U,   (2015). Vaccination: the cornerstone of an efficient healthcare system. J Mark Access Health Policy, 3. 10.3402/jmahp.v3.27041

                  

                  
                     
                        2 
                              

                     

                     Dash, R, Agrawal, A, Nagvekar, V, Lele, J, Pasquale, AD & Kolhapure, S,   (2020). Towards adult vaccination in India: A narrative literature review. Hum Vaccin Immunother, 16(4), 991–1001. 10.1080/21645515.2019.1682842

                  

                  
                     
                        3 
                              

                     

                     Okafor, CN, Rewane, A & Momodu, II,   (2023). Bacillus Calmette Guerin. [Updated 2023 July 3]. In: StatPearls [Internet]   Treasure Island (FL): StatPearls Publishing.   [Last accessed 2024 January 1]
                     

                  

                  
                     
                        4 
                              

                     

                     Dye, C,   (2013). Making wider use of the world’s most widely used vaccine: bacille Calmette-Guerin revaccination reconsidered. J R Soc Interface, 10(87), 20130365. 10.1098/rsif.2013.0365

                  

                  
                     
                        5 
                              

                     

                     Trunz, BB, Fine, P & Dye, C,   (2006). Effect of BCG vaccination on childhood tuberculous meningitis and miliary tuberculosis worldwide: a meta-analysis
                        and assessment of cost-effectiveness. Lancet, 367(9517), 1173–80. 10.1016/S0140-6736(06)68507-3

                  

                  
                     
                        6 
                              

                     

                     Briassoulis, G, Karabatsou, I, Gogoglou, V & Tsorva, A,   (2005). BCG vaccination at three different age groups: response and effectiveness.  J Immune Based Ther Vaccines, 3(1), 1. 10.1186/1476-8518-3-1

                  

                  
                     
                        7 
                              

                     

                     Lobo, N, Brooks, NA, Zlotta, AR, Cirillo, JD, Boorjian, S & Black, PC,   (2021). 100 years of Bacillus Calmette-Guérin immunotherapy: from cattle to COVID-19. Nat Rev Urol, 18(10), 611–22. 10.1038/s41585-021-00481-1

                  

                  
                     
                        8 
                              

                     

                      World Health Organization (WHO). Global Tuberculosis Report 2022. Geneva, WHO, 2022.     [Last accessed 2024 January 1]
                     

                  

                  
                     
                        9 
                              

                     

                     Ahmed, A, Tripathi, H, Meijgaarden, KE Van, Kumar, NC, Adiga, V & Rakshit, S,   (2023). BCG revaccination in adults enhances pro-inflammatory markers of trained immunity along with anti-inflammatory pathways.
                        iScience, 26(10), 107889. 10.1016/j.isci.2023.107889

                  

                  
                     
                        10 
                              

                     

                     Moulson, AJ & Av-Gay, Y,   (2021). BCG immunomodulation: From the ‘hygiene hypothesis’ to COVID-19. Immunobiology, 226(1), 152052. 10.1016/j.imbio.2020.152052

                  

                  
                     
                        11 
                              

                     

                     Giamarellos-Bourboulis, EJ, Tsilika, M, Moorlag, S, Antonakos, N, Kotsaki, A & Domínguez-Andrés, J,   (2020). Activate: randomized clinical trial of bcg vaccination against infection in the elderly. Cell, 183(2), 315–23. 10.1016/j.cell.2020.08.051

                  

                  
                     
                        12 
                              

                     

                     Moorlag, SJCFM, Arts, RJW, Crevel, RV & Netea, MG,   (2019). Non-specific effects of BCG vaccine on viral infections. Clin Microbiol Infect, 25(12), 1473–8.
                     

                  

                  
                     
                        13 
                              

                     

                     Rodrigues, CMC & Plotkin, SA,   (2020). Impact of vaccines; health, economic and social perspectives. Front Microbiol, 11, 1526. 10.3389/fmicb.2020.01526

                  

                  
                     
                        14 
                              

                     

                     Dowd, JB, Fletcher, HA & Boccia, D,   (2018).  F1000Res, 7, 224. 10.12688/f1000research.14085.1

                  

                  
                     
                        15 
                              

                     

                     Jalilian, H, Amraei, M, Javanshir, E, Jamebozorgi, K & Faraji-Khiavi, F,   (2023). Ethical considerations of the vaccine development process and vaccination: a scoping review. BMC Health Serv Res, 23(1), 255. 10.1186/s12913-023-09237-6

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Beyond borders: Unleashing the potential of adult BCG vaccination for global public health


      
        		
          Content
        


      


    
  

