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Introduction

Host-directed therapies (HDTs) represent a transformative approach to infectious
disease management, shifting focus from direct pathogen targeting to bolstering
the host's inherent immune defenses. These strategies aim to enhance the host’s
innate or adaptive immunity, modulate inflammatory pathways, or promote tissue
repair, ultimately controlling infection and reducing disease severity. HDTs hold
significant promise due to their potential broad applicability against drug-resistant
pathogens and a reduced selective pressure for resistance development. The field
is actively exploring key areas such as immunomodulators, cytokine therapies, and
agents that improve phagocytosis or tissue repair mechanisms. A primary chal-
lenge remains in achieving therapeutic efficacy without inducing undue host tox-
icity or autoimmunity, necessitating careful consideration of safety profiles. This
innovative approach is poised to address the growing threat of emerging infectious
diseases and those caused by highly resistant microbes, offering new avenues for
drug discovery. The development of host-directed therapies necessitates a pro-
found understanding of the intricate interplay between host and pathogen, as well
as the host's complex immune response. Current reviews categorize HDTs based
on their mechanisms of action, highlighting advancements in modulating host sig-
naling pathways, augmenting innate immune functions, and facilitating tissue re-
pair processes. Significant challenges persist regarding specificity, safety, and the
identification of effective biomarkers for precise patient selection and treatment
monitoring. The integration of advanced omics technologies is deemed crucial for
uncovering novel therapeutic targets and elucidating complex host responses. Fur-
thermore, this review specifically examines the potential of host-directed strategies
in the fight against bacterial infections, particularly those involving strains resis-
tant to conventional antibiotics. It explores how modulating host responses, such
as enhancing phagocytosis by immune cells or targeting inflammatory cascades,
can serve as a valuable adjunct to traditional antibiotic treatments. The article
delves into concrete examples of host-directed approaches under investigation for
diseases like tuberculosis and staphylococcal infections, critically discussing key
considerations for clinical translation. These include pharmacokinetics, pharma-
codynamics, and the potential for adverse side effects. The intricate role of the
immune system in controlling fungal infections presents unique opportunities for
host-directed therapies to augment the host's defense mechanisms. Strategies tar-
geting fungal cell wall integrity indirectly by enhancing host immune cell activation
or by promoting the production of antifungal mediators are being explored. The au-
thors emphasize the critical need for personalized therapeutic approaches, recog-
nizing the inherent variability in individual host immune responses. Emerging ther-
apies for serious conditions such as invasive candidiasis and aspergillosis are also
discussed within this context. In the realm of parasitic infections, which continue to
impose a substantial global health burden, this article investigates the application

of host-directed therapies for effective management. It elaborates on how modulat-
ing host immune responses can disrupt critical parasite life cycles or enhance the
host's ability to clear the pathogens. The authors examine specific strategies for
diseases like malaria and leishmaniasis, with a particular focus on immunomodu-
latory agents designed to prime the host for improved resistance. The potential for
repurposing existing drugs as HDTs is also a significant area of exploration. The
escalating development of resistance to conventional antimicrobials underscores
the urgent need for innovative treatment strategies. This paper emphasizes how
host-directed therapies can function as a complementary approach to effectively
overcome drug resistance challenges. By targeting host factors that are essential
for pathogen survival or replication, HDTs can significantly reduce the selective
pressure that drives resistance development. The authors discuss the consider-
able potential for synergistic effects when HDTs are administered in combination
with existing antimicrobial agents, presenting a robust strategy against multi-drug
resistant infections. A crucial perspective in this field is the translation of funda-
mental research on host-pathogen interactions into tangible clinical applications of
host-directed therapies. This perspective highlights the imperative need for well-
designed preclinical models that accurately mimic human disease progression and
immune responses. The authors address the inherent challenges associated with
identifying suitable drug candidates, optimizing dosing regimens, and structuring
clinical trials specifically for HDTs. They propose a strategic roadmap designed to
accelerate the development and widespread implementation of these novel thera-
peutic strategies. The inflammatory response during infection is a complex phe-
nomenon, vital for pathogen clearance but also capable of causing significant dam-
age to host tissues. This article investigates how host-directed therapies can be
employed to judiciously modulate this inflammation, aiming for a net beneficial out-
come for the host. The discussion encompasses strategies focused on dampening
excessive pro-inflammatory cytokine production while simultaneously preserving
or enhancing beneficial anti-inflammatory responses. The potential application of
these immunomodulatory approaches in managing severe infections, such as sep-
sis, is a key area of focus. Finally, understanding the metabolic reprogramming
that occurs within host cells during infection is paramount for developing highly
effective therapies. This paper critically examines how host cell metabolic path-
ways can be targeted as a host-directed strategy to control pathogen replication or
bolster the functionality of immune cells. It explores mechanisms by which specific
metabolic interventions can limit nutrient availability for intracellular pathogens or
enhance the host's antiviral or antibacterial defenses. The authors underscore the
considerable promise of metabolic interventions across a broad spectrum of infec-
tious diseases. [1][2][3][4][5][6][7][8][9][10]

Description




Rossi I.

J Antimicrob Agents, Volume 11:3, 2025

Host-directed therapies (HDTs) represent a paradigm shift in infectious disease
management, moving beyond direct pathogen targeting to bolster the host’s im-
mune response. These strategies aim to enhance innate or adaptive immunity,
modulate inflammatory pathways, or promote tissue repair, thereby controlling in-
fection and mitigating disease severity. HDTs offer potential advantages such
as broader applicability against drug-resistant pathogens and reduced selective
pressure for resistance. Key areas of investigation include immunomodulators,
cytokine therapies, and agents that enhance phagocytosis or repair damaged tis-
sues. The challenge lies in achieving efficacy without inducing excessive host toxi-
city or autoimmunity. This approach holds promise for tackling emerging infectious
diseases and those caused by highly resistant microbes. [1]. Developing host-
directed therapies requires a deep understanding of host-pathogen interactions
and the hostimmune response. This article reviews the current landscape of HDTs,
categorizing them based on their mechanisms of action. It highlights progress in
modulating host signaling pathways, enhancing innate immune functions, and pro-
moting tissue repair. The authors discuss challenges related to specificity, safety,
and the development of effective biomarkers for patient selection and treatment
monitoring. The integration of omics technologies is crucial for identifying novel
therapeutic targets and understanding complex host responses. [2]. This review
focuses on the potential of host-directed strategies to combat bacterial infections,
particularly those involving antibiotic-resistant strains. It examines how modulat-
ing host responses, such as enhancing phagocytosis by immune cells or targeting
inflammatory cascades, can complement traditional antibiotic treatments. The ar-
ticle delves into specific examples of host-directed approaches being explored for
diseases like tuberculosis and staphylococcal infections. Key considerations for
clinical translation, including pharmacokinetics, pharmacodynamics, and poten-
tial side effects, are discussed. [3]. The immune system’s role in controlling fungal
infections is complex. This paper explores how host-directed therapies can be de-
signed to augment the host's defense mechanisms against fungal pathogens. It
reviews strategies that target fungal cell wall integrity indirectly by enhancing host
immune cell activation or by promoting the production of antifungal mediators. The
authors highlight the need for personalized approaches, considering the variabil-
ity in host immune responses. Emerging therapies for conditions like invasive
candidiasis and aspergillosis are discussed. [4]. Parasitic infections continue to
pose a significant global health burden. This article investigates the application of
host-directed therapies for managing parasitic diseases. It discusses how modu-
lating host immune responses can disrupt parasite life cycles or enhance parasite
clearance. The authors examine strategies for diseases like malaria and leish-
maniasis, focusing on immunomodulatory agents that prime the host for better
resistance. The potential of repurposing existing drugs as HDTs is also explored.
[5]. The development of resistance to conventional antimicrobials necessitates
innovative treatment strategies. This paper highlights how host-directed thera-
pies can serve as a complementary approach to overcome drug resistance. By
targeting host factors that the pathogen relies on for survival or replication, HDTs
can reduce the selective pressure for resistance development. The authors dis-
cuss the potential for synergistic effects when HDTs are combined with existing
antimicrobial agents, offering a powerful strategy against multi-drug resistant in-
fections. [6]. This perspective piece emphasizes the translation of basic research
in host-pathogen interactions into clinical applications of host-directed therapies.
It discusses the critical need for robust preclinical models that accurately reflect
human disease and immune responses. The authors address the challenges in
identifying suitable drug candidates, optimizing dosing regimens, and designing
clinical trials for HDTs. They propose a roadmap for accelerating the development
and implementation of these novel therapeutic strategies. [7]. The inflammatory re-
sponse is a double-edged sword during infection, essential for pathogen clearance
but potentially damaging to host tissues. This article explores how host-directed
therapies can modulate this inflammation to achieve a net beneficial effect. It cov-
ers strategies aimed at dampening excessive pro-inflammatory cytokines while
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preserving or enhancing anti-inflammatory responses. The potential application
of these immunomodulatory approaches in managing severe infections, such as
sepsis, is discussed. [8]. Understanding the host's metabolic reprogramming dur-
ing infection is key to developing effective therapies. This paper examines how
metabolic pathways within host cells can be targeted as a host-directed strategy
to control pathogen replication or enhance immune cell function. It discusses how
certain metabolic interventions can limit the availability of nutrients required by
intracellular pathogens or boost host antiviral or antibacterial responses. The au-
thors highlight the promise of metabolic interventions for various infectious dis-
eases. [9]. The development of host-directed therapies (HDTs) for infectious dis-
eases presents a novel and promising strategy to complement traditional antimi-
crobial agents. This review synthesizes recent advancements in understanding
host-pathogen interactions and how these insights can be translated into thera-
peutic interventions. It categorizes HDTs based on their mechanisms, including
immunomodulation, enhancing host defense, and promoting tissue repair. The
challenges and opportunities for translating these therapies into clinical practice
are discussed, with a focus on the potential to address antimicrobial resistance
and emerging infectious threats. The importance of personalized medicine ap-
proaches and the role of systems biology are emphasized. [10].

Conclusion

Host-directed therapies (HDTs) represent a new paradigm in infectious disease
management, focusing on enhancing the host's immune response rather than
directly targeting pathogens. These strategies aim to boost immunity, modu-
late inflammation, and promote tissue repair, offering advantages against drug-
resistant microbes and reducing resistance pressure. Current research explores
immunomodulators, cytokine therapies, and agents that enhance phagocytosis
or tissue repair, though achieving efficacy without toxicity is a key challenge.
HDTs require a deep understanding of host-pathogen interactions and immune
responses, with ongoing efforts to refine approaches for viral, bacterial, fungal,
and parasitic infections. Challenges include specificity, safety, and biomarker de-
velopment, while integration of omics technologies is crucial. Translating these
therapies from bench to bedside involves developing accurate preclinical models
and designing effective clinical trials. Modulating host inflammatory responses
and targeting host metabolism are also key strategies. Ultimately, HDTs offer a
promising complementary approach to traditional antimicrobials, particularly for
combating antimicrobial resistance and emerging infectious threats.
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