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Battling Viral Infections: Challenges and Solutions

Open-Ended Response Answer Key

1. Antiviral resistance occurs when viruses develop genetic mutations that allow
them to evade the effects of antiviral drugs, rendering the medications ineffective
in treating infections. This poses a significant challenge in the treatment of viral
diseases because it limits the effectiveness of available treatment options, leading
to treatment failure and the spread of drug-resistant strains. Strategies to address
antiviral resistance include surveillance of resistant strains, development of new
antiviral medications, and implementation of infection control measures to
prevent transmission.

2. Broad-spectrum antivirals are medications that can target a wide range of viruses,
making them valuable tools in combating viral diseases. Unlike narrow-spectrum
antivirals, which are effective against only specific viruses, broad-spectrum
antivirals offer broader coverage and can be used to treat multiple viral infections.
Their development is crucial for public health as they provide flexibility in
responding to emerging viral threats and reduce the need for multiple
medications, simplifying treatment regimens and improving patient outcomes.

3. Viral mutation and variability present challenges in vaccine and drug
development by generating genetic diversity among viral strains, which can
reduce the effectiveness of vaccines and antiviral drugs over time. For example,
the influenza virus undergoes frequent antigenic changes, requiring annual
updates to the seasonal flu vaccine to match circulating strains. Similarly, HIV
exhibits high genetic diversity, making it challenging to develop a universal
vaccine that provides long-term protection against diverse viral strains. Strategies
to address viral mutation and variability include continuous surveillance of viral
strains, development of novel vaccine platforms, and research into broadly
protective vaccine candidates that target conserved regions of the virus.

4. Vaccine development for viruses with high mutation rates, such as HIV and
influenza, is challenging due to several factors. These viruses exhibit antigenic
variability, meaning they can evade immune responses by mutating their surface
proteins. Additionally, the development of vaccines that provide durable
protection against diverse strains requires extensive research and clinical trials to
identify immunogens that elicit broad and long-lasting immune responses.
Strategies to overcome these challenges include the use of novel vaccine
platforms, such as mRNA and viral vector vaccines, and the exploration of
immunization strategies that target conserved regions of the virus to induce
broadly protective immune responses.

© ReadingDuck.com




