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Background

Reduced blood iron content (hypoferremia) affects many
patients with advanced cystic fibrosis (CF). In adult patients,
we have demonstrated that more severe hypoferremia is
associated with lower percent-predicted FEV,, body mass
index, and hemoglobin concentration, higher plasma levels of
interleukin-6 (IL-6), and a preponderance of diabetes (1).
Therefore, hypoferremia reflects disease severity. We have
also observed that serum iron levels increase significantly
after intravenous antibiotics for CF pulmonary exacerbation
(2). To investigate whether iron-related biomarkers predict a
greater risk of receiving systemic antibiotics, we calculated
from the medical records of 53 adult patients the elapsed
time between these measurements and their subsequent
course of systemic antibiotics (i.e., antibiotic-free days).

1) Gifford AH, Miller SD, Jackson BP, Hampton TH, O'Toole GA, Stanton BA,
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2) Gifford AH, Moulton LA, Dorman DB, Olbina G, Westerman M, Parker HW,
Stanton BA, O'Toole GA. Iron Homeostasis During Cystic Fibrosis Pulmonary
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Patient Characteristics

Kaplan-Meier Analyses
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Serum Fe | Serum Fe .Mean P_value

<42 ug/dl | 242 pg/dl | Difference
Number of patients (N) 29 24 N/A N/A
Age (years) 29.6 28.2 1.4 0.55
Gender (M/F) 14/15 13/11 N/A 0.88
dF508 homozygote (N) 16 14 N/A 0.96
Diabetes (N) 21 9 N/A 0.02
BMI (kg/m?) 20.6 22.9 2.3 0.01
FEV, (% predicted) 43.4 63.5 20.1 0.006
Hemoglobin (gm/dl) 11.9 13.9 2.0 <0.001
Aspergillus colonized (N) 11 4 N/A 0.16

Table 1. Clinical characteristics of 53 adult CF patients stratified by serum iron
level. Categorical data were compared by Chi-square analysis. Continuous data
were compared by unpaired t-test. P <0.05 was statistically-significant.
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Cox Proportional-Hazards Model

Covariate b Exp(b) ?55)(%(8 P-value
Age (years) -0.070 0.933 0.90-0.97 | 0.0004
Serum iron (mcg/dl) -0.019 0.981 0.97-0.99 | 0.0007
Aspergillus colonization 0.929 2.533 1.30-4.95 | 0.0068

Table 2. Cox proportional-hazards model identifying independent risk factors for
shorter time to antibiotic receipt following assessment of each variable. Variables
were introduced in step-wise fashion, retained if P <0.05, and rejected if P >0.01.
The Chi-square statistic for the overall model was 29.0 (P <0.0001).

Conclusions

In a cohort of 53 unique CF patients followed since 2008,
specific clinical attributes measured at a single point in time
predicted an increased risk of subsequent antibiotic therapy:

1. Serum iron <42 mcg/d|

2. BMI <20.5 kg/m?

3. Age <24 years

4. Diagnosis of diabetes

5. Aspergillus airway colonization

For each additional year of life in this cohort, the hazard ratio
fell by 6.7% (95% CI 3-10%), likely reflecting a bias toward
survival in patients with infrequent exacerbations. For each 1
mcg/dl increase in serum iron, the hazard ratio was reduced
by 1.9% (95% CI 1-3%), suggesting that a downward trend in
serum iron might predict pulmonary exacerbation. Patients
with Aspergillus airway colonization were 2.5 times (95% CI
1.3-5.0) more likely to receive antibiotics than those without
evidence of this organism. Prospective evaluation of these
parameters as biomarkers of exacerbation is warranted.
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