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Abstract
Lower respiratory tract infections (LRTIs) pose a significant global health burden, necessitating innovative 

approaches to management. This article explores the landscape of emerging therapies in LRTI management, 
highlighting the potential of phage therapy, monoclonal antibodies, host-directed therapies, nanotechnology, 
immunomodulatory agents, CRISPR-Cas9 technology, mRNA vaccines, and microbiome-based interventions. These 
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minimizing side e�ects. �is approach has the potential to improve 
drug delivery for a wide range of LRTIs.

Immunomodulatory agents

Immunomodulatory agents, such as interferons and toll-like 
receptor agonists, are being explored to enhance the body's innate 
immune response against viral and bacterial LRTIs. By optimizing 
the immune system's ability to recognize and �ght pathogens, these 
therapies may reduce the severity and duration of infections [6,7].

CRISPR-Cas9 technology

CRISPR-Cas9 technology has garnered attention for its potential 
in combating drug-resistant pathogens. Researchers are exploring 
its application in modifying bacteria to make them susceptible to 
antibiotics once again, o�ering a new way to treat drug-resistant LRTIs.

mRNA vaccines

�e success of mRNA vaccines against COVID-19 has spurred 
interest in developing mRNA-based vaccines for other respiratory 
infections. �ese vaccines can be rapidly developed and may o�er 
enhanced protection against various pathogens responsible for LRTIs 
[8].

Probiotics and microbiome-based therapies

�e gut and respiratory microbiomes play a crucial role in immune 
system regulation. Researchers are investigating the use of probiotics 
and microbiome-based therapies to promote a healthy respiratory 
microbiome and prevent LRTIs, particularly in high-risk populations.

Discussion
�e discussion of emerging therapies in lower respiratory tract 

infection (LRTI) management underscores the urgency of �nding 
innovative approaches to combat these infections, given their signi�cant 
global impact on public health. �e therapies highlighted in this article 
represent a promising array of strategies that may reshape the way 
we prevent and treat LRTIs. One of the notable approaches is phage 
therapy, which o�ers a targeted and precise solution to drug-resistant 
bacterial infections. Phages can be tailored to speci�c pathogens, 
potentially overcoming the challenges posed by antibiotic resistance. 
However, it is crucial to address regulatory and safety considerations 
before widespread adoption [9].

Monoclonal antibodies have shown promise in neutralizing viral 
LRTIs, o�ering a potential lifeline for high-risk individuals. �is therapy 
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