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Genetics and Environmental Impacts on Adolescents and Young Adults in Terms of HIV
About twenty-two percent of the population in the United States is made up of adolescents between 10 to 17 years of age and young adults between 18 to 25 years (ODPHP, 2020a). Incidentally, HIV/AIDS accounts for a significant proportion of the disease burden among these two groups of the American population. Owing to the important position of young adults and adolescents in the future American society, one of the HIV-related 2020 Healthy People objectives set by the United States government is to “reduce the rate of HIV transmission among adolescents and adults” (ODPHP, 2020b). Due to recent technological advancements in the field of genetics, various interventions can be made at the genetic level to help minimize the transmission of HIV among American adolescents and young adults. Some of these interventions include the infusion of certain antiviral genes to enhance the immune system of an individual against HIV (Falkenhagen & Joshi, 2018). However, environmental factors may influence the efficacy of these gene-based techniques against the transmission of HIV among American adolescents and young adults.
Environmental factors that may influence the transmission of HIV among adolescents and young adults are mainly associated with environmental degradation. For starters, environmental degradation mainly due to pollution may enhance the scarcity of clean water and fresh foods which are essential in enhancing one’s immunity against the replication of HIV. Additionally, environmental degradation may expose adolescents and young adults to more health complications that may weaken their immunity against HIV replication. Consequently, environmental degradation may diminish the efficacy of gene-based techniques aimed at enhancing the immunity of American adolescents and young adults against HIV. Nonetheless, protective factors such as Pre-exposure Prophylaxis and Post-exposure prophylaxis can be used to further augment the immunity of adolescents and young adults against HIV despite these environmental influences (CDC, 2020). Pre-exposure prophylaxis is significantly efficacious in protecting an individual who is facing a high risk of being exposed to HIV such as by enhancing the establishment of physiological mechanisms that prevent the entry of the virus into the human cell (CDC, 2020). On the other hand, post-exposure prophylaxis is provided to an individual after they have been exposed to the virus to enhance their immunity by promoting the establishment of antiviral mechanisms that mainly target the replication of HIV in their body (CDC, 2020). As such, these protective factors can be used to enhance the immunity of American adolescents and young adults.
However, there are various risk factors associated with the genetic modifications aimed at minimizing the spread of HIV among adolescents and young adults. Firstly, the enhanced immunity of an individual against HIV due to genetic interventions may lead to autoimmune reactions that lead to massive damage and destruction of the individual’s uninfected cells as the body fights the HIV (Falkenhagen & Joshi, 2018). More specifically, the inflammatory reactions aimed at eliminating the virus may unintentionally harm the normal cells of the individual through various processes (Falkenhagen & Joshi, 2018). Moreover, the individual who undergoes genetic modifications to increase his immunity against HIV may still have reservoirs of immune cells that are not competent in minimizing the replication of HIV (Falkenhagen & Joshi, 2018). As such, although such an individual may acquire genetic material that enhances his immunity against HIV, he may still have long-lasting reservoirs of immune cells that decrease the efficiency of his immune system against HIV (Falkenhagen & Joshi, 2018).
Consequently, in achieving the healthy people 2020 objective of minimizing the transmission of HIV among American adolescents and young adults, the government should be wary of environmental factors that may impact the gene-based techniques aimed at enhancing one’s immunity against HIV. Fundamentally, these gene-based techniques involve measures such as infusing certain antiviral genes into an individual’s genetic makeup to improve their immunity. However, environmental influences mainly due to environmental degradation such as decreased food and water security, as well as the improved possibility of health complications, may negatively impact the efficiency of these immune-enhancing measures. Nonetheless, protective measures such as Pre- and Post-exposure prophylaxis can be essential in enhancing the immunity of American adolescents and young adults against HIV. Still, risk factors of these gene-based HIV prevention techniques such as autoimmunity and incompetent immune cell reservoirs deserve attention.
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