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Letter to the Editor

Addressing the challenge of Pandoraea sputorum in cystic fibrosis: A call for novel

therapeutic strategies

Dear Editor

Cystic fibrosis (CF) is a debilitating genetic disorder marked by
chronic lung infections and persistent inflammation, significantly
impacting patient quality of life and longevity. While well-known
pathogens such as Pseudomonas aeruginosa and Staphylococcus aureus
have been extensively studied, the emergence of Pandoraea sputorum (P.
sputorum) as a formidable pathogen in CF warrants urgent attention.

P. sputorum, a member of the Burkholderia cepacia complex, is
increasingly associated with severe, treatment-resistant infections,
highlighting the need for innovative therapeutic approaches. P. sputorum
has been linked to a range of clinical challenges in CF patients, including
declining lung function, chronic colonization, and heightened
morbidity. The pathogen’s ability to form biofilms within the viscous CF
mucus significantly contributes to its persistence and resistance to
conventional antibiotic therapies. Moreover, P. sputorum exhibits
phenotypic antimicrobial tolerance, which complicates eradication ef-
forts and often leads to recurrent infections [1]. Understanding these
mechanisms is crucial for developing effective treatments. Biofilm for-
mation is a key survival strategy for P. sputorum, providing a protective
niche that shields it from both the host immune system and antibiotic
treatments (Fig. 1) [2].

P. sputorum also employs sophisticated immune evasion strategies,
manipulating host immune responses to promote chronic inflammation
and tissue damage, thereby hindering bacterial clearance. These stra-
tegies are likely similar to those used by related Burkholderia species,
though direct studies on P. sputorum are limited. Mutations in the cystic
fibrosis transmembrane conductance regulator (CFTR) gene, which are
characteristic of CF, exacerbate the colonization and persistence of
P. sputorum. Defective CFTR leads to thick, dehydrated mucus in the
lungs, creating an environment conducive to bacterial growth. The
pathogen’s ability to adhere to lung epithelial cells via adhesins further
facilitates colonization and infection [3]. Moreover, P. sputorum can
induce a strong pro-inflammatory response in CF patients, exacerbating
lung dysfunction and damage.

The intrinsic antimicrobial resistance of P. sputorum poses a signifi-
cant therapeutic challenge in managing persistent infections. This
pathogen displays resistance to multiple classes of antibiotics, including
B-lactams, aminoglycosides, and polymyxins [2]. This multi-drug resis-
tance severely limits treatment options and necessitates the use of
last-resort antibiotics with potential adverse side effects. Furthermore,
the lack of standardized treatment guidelines for P. sputorum infections
complicates clinical decision-making. Current management often relies
on susceptibility testing and antibiotic combinations tailored to indi-
vidual cases, with outcomes remaining variable.

Given the significant challenges posed by P. sputorum, there is an
urgent need for novel therapeutic strategies. One promising approach is
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the development of treatments that target biofilm disruption and im-
mune modulation. Specifically, the use of synergistic drug combinations
that exploit P. sputorum’s biofilm vulnerabilities could enhance treat-
ment efficacy. For instance, combining conventional antibiotics with
agents that disrupt biofilm matrix components or inhibit biofilm for-
mation could prevent the establishment of chronic infections [4].
Additionally, exploring immunomodulatory therapies that enhance the
host’s ability to clear infections without exacerbating inflammation
could be beneficial. For example, utilizing anti-inflammatory agents
alongside antibiotics may reduce tissue damage and improve overall
treatment outcomes [5].

P. sputorum represents a significant and underappreciated threat to
CF patients. Addressing this challenge requires a multifaceted approach,
combining epidemiological research, mechanistic studies, and the
development of innovative therapeutic strategies. Prioritizing research
on biofilm dynamics, resistance mechanisms, and immune evasion
strategies will be critical. By exploring novel drug combinations and
immunomodulatory therapies, we can hope to improve outcomes for CF
patients facing persistent infections with P. sputorum.
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Fig. 1. Pathogenesis of P. sputorum in cystic fibrosis patients: P. sputorum adhere to lung cell surface by adhesins via reversible adhesion process that leads to
microcolony formation through irreversible adhesion process, biofilm formation and dispersion. These events trigger a significant pro-inflammatory response with
the role of virulence factors including proteases and lipases result in lung tissue deterioration by altering ion transport and osmosis. Beside virulence factors, different

sorts of cytokines activate immune responses including inflammation.
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