
Evidence indicates dysregulated immune responses occur in people with CF
(pwCF). We hypothesised that specific immune signatures may be helpful in
predicting which pwCF are likely to have pulmonary exacerbations.
Methods: Spectral flow cytometry was used to identify 38 subsets of im-
mune cells in the circulation of pwCF (n=19) at baseline, alongside healthy
controls (n=11). Any pulmonary exacerbations during a 4 month[EM1]
follow up phase were recorded.
Results: CD4+ and CD8+ T cells expressing the immune suppression
markers PD1 (p<0.05) and CD38 (p<0.01; respectively) were reduced in total
pwCF regardless of exacerbations, corresponding to reports of chronic/sus-
tained activation of T cells in CF. Double negative (CD4-CD8-) T cells that can
help maintain immune tolerance and prevent overt inflammation were
reduced in pwCF (p<0.05), alongside a reduction in memory (antibody-
producing) B cells (p<0.05). At baseline, FEV1 was lower in pwCF who went
on to have exacerbations within 4 months (p<0.01) and importantly, both
double negative T cells (p<0.01) and memory B cells (p<0.05) positively
correlated with FEV1, thus indicating low amounts of these cells in the
bloodstream may reflect risk for pulmonary exacerbations.
Conclusions: Within 38 subsets of circulating immune cells analysed, we
have found strong indication of a role for T and B cells in CF pathology. The
reduction in immuno-suppressive T cell subsets likely contributes to the
overt/inappropriate inflammation observed in pwCF. The loss of antibody-
producing B cells has critical implications for vaccine responses in pwCF
against respiratory viruses (a major driver of pulmonary exacerbations).
Critically, our results indicate systemic changes to B and T cell function in
pwCF that may be useful in predicting pulmonary exacerbations and thus
tailoring treatment options.
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Objectives: Pulmonary exacerbations (PEx) remain a significant cause of
morbidity and lung function decline in cystic fibrosis (CF). Identifying age-
specific predictors is crucial for optimizing clinical outcomes. This study
utilizes data from the National CF Registry to identify independent risk fac-
tors for PEx in pediatric patients across different developmental stages.
Methods: A retrospective analysis was conducted on 2,228 patients from the
Cystic Fibrosis National Registry, stratified by age: <6 years and ≥6 years. A
comprehensive suite of clinical, functional, and microbiological parameters
were analyzed. Predictors identified in univariate analysis (p<0.20) were
included in a forward stepwise multivariable binary logistic regression model
to determine independent risk factors for acute pulmonary exacerbations.
Results: In the ≥6 years cohort, Allergic Bronchopulmonary Aspergillosis
(ABPA) was the strongest predictor (OR: 4.221, p=0.006), followed by CF-
Related Diabetes (CFRD) (OR: 2.777, p=0.002), MRSA colonization (OR:
2.605, p<0.001), and Non-tuberculous Mycobacteria (NTM) growth (OR:
2.509, p<0.001). Higher FVC values provided significant protection (OR:
0.964, p<0.001). For children <6 years, Pseudomonas aeruginosa colonization
(OR: 5.651, p<0.001) and NTM (OR: 4.378, p<0.001) were the primary drivers
of risk. Conversely, elexacaftor/tezacaftor/ivacaftor (ETI) therapy (OR: 0.348,
p=0.024) and improved weight-for-age z-scores (OR: 0.767, p=0.002) were
associated with a substantial reduction in PEx odds. Maintenance therapies
correlated with higher risk, likely reflecting baseline disease severity.
Conclusions: This nationwide registry study highlights distinct, age-specific
risk profiles for CF. The findings emphasize the importance of early microbial
surveillance and nutritional optimization. Early initiation of ETI therapy is
critical for enhancing disease control in the younger pediatric population.
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Objectives: Cystic fibrosis (CF) affects respiratory and gastrointestinal sys-
tems and frequently causes exocrine pancreatic insufficiency, leading to
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