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METHODS 

CFNPR Replication Cohort: After approval by the CF Foundation Registry Review 

Committee and the Seattle Children’s Hospital IRB. Eligibility criteria mimicked those of 

the EPIC OBS cohort. Thus, participants in the CFNPR replication cohort had an 

established diagnosis of CF, were born between July 1992 and September 2006, were 

not enrolled in the EPIC OBS Study, and had at least one encounter between 

November 2004 and October 2006 (the enrollment period for the EPIC OBS Study), of 

which one was randomly selected as the entry date. Further criteria were no Pa-positive 

respiratory cultures recorded in the CFNPR prior to and within 120 days after the entry 

date.  

Analysis: Categorization of CFTR function was based on CFTR mutation functional 

class: “minimal,” both alleles with mutations resulting in minimal CFTR function (class 1, 

2 or 3); “residual,” at least one allele with a mutation resulting in partial CFTR function 

(class 4 or 5); “unclassified,” both alleles with unknown functional class, or 1 allele in 

class 4 or 5 and the second with unknown functional class. Individuals without recorded 

CFTR genotype were not included in analyses involving functional class. . Robust 

variance estimates were used in all models to account for clustering due to 37 sibling 

sets (78 siblings) in the EPIC OBS cohort. The proportional hazards assumption was 

assessed by regressing scaled Schoenfeld residuals on functions of time and testing for 

non-zero slopes. Analyses were performed using Stata 10.0 (StataCorp LP, College 

Station, TX). 

 

 



 

RESULTS 

To address concerns that older study participants might represent an unusual 

population  by virtue of having survived without acquiring Pa up to the age at 

enrollment, we divided the cohort by age at enrollment  ≤3.6 or >3.6 years, the median 

age at Pa acquisition in the CFNPR replication cohort. We then repeated our analyses 

limited to the participants ≤3.6 years of age at enrollment. As expected, the younger 

participants did acquire Pa at a greater rate than participants >3.6 years of age at 

enrollment (19 cases per 100 person-years, 95% CI 17, 22) vs 13 cases per 100 person 

years, 95% CI 11, 15) (Figure E1). However, the effects of risk factors on age at Pa 

acquisition among the younger participants (Tables E1, E2 and E3) were very similar to 

those observed in the entire cohort.  

  



Figure Legends 

Figure E1: Kaplan Meier survival curves by age at enrollment ≥3.6 years vs. <3.6 years, 

the median age at Pa acquisition in the CFNPR replication cohort. 

 

  



Table E1. Univariate Cox Models for Demographic Characteristics1  

 

 Age Enrolled ≤3.6 years  

Risk Factor 
N in 

Model 
Hazard 

Ratio 95% CI P Value 
 

Female 412 1.17 .90, 1.53 0.24  

Non-white race 410 1.30 0.82, 2.08 0.27  

Hispanic ethnicity 390 1.13 0.57, 2.21 0.73  

CFTR function: Minimal 401 2.81 1.62, 4.88 <0.001  

CFTR function: Unclassified  1.37 0.64, 2.90 0.42  

Genotype: both alleles F508 401 1.45 0.83, 2.53 0.19  

Genotype: one allele F508  1.30 0.74, 2.29 0.36  

Diagnosis age (years) 412 0.91 0.71, 1.17 0.45  

Meconium ileus 397 1.01 0.74, 1.39 0.93  

Diagnosis by screening2 338 0.90 0.67, 1.20 0.47  
1 Separate Cox models were developed for each characteristic. The reference groups are: male 
sex, white race, non-Hispanic ethnicity, residual CFTR function, neither allele deltaF508, no 
history of meconium ileus, and not diagnosed by prenatal or newborn screening. The number of 
children contributing observations to each model varied due to missing data. 

2 Diagnosis by prenatal or newborn screening: the reference group excludes children with a 
family history of CF. 



Table E2.  Multivariate Cox Models for Baseline Clinical Characteristics1  

 Age Enrolled ≤3.6 years  

Risk Factor 
N in 

Model 
Hazard 
Ratio 95% CI 

P 
Value 

 

Pancreatic enzymes 297 1.69 0.76, 3.77 0.20  

DNase 312 0.91 0.67, 1.24 0.55  

Any inhaled medication 312 0.94 0.70, 1.26 0.67  

Weight percentile 290 1.00 0.996, 1.01 0.68  

Height percentile 285 1.00 0.996, 1.01 0.56  

BMI percentile2 95 1.00 0.99, 1.01 0.77  

S. aureus  300 0.90 0.67, 1.21 0.47  

MRSA  300 1.10 0.56, 2.16 0.79  

H. influenzae  300 0.89 0.65, 1.22 0.48  

S. maltophilia  300 0.77 0.41, 1.43 0.41  

A. xylosoxidans  300 1.46 0.39, 5.46 0.58  
1 Each row in the table shows results for a separate Cox model. The number of children 
contributing observations to each model varied due to missing data. Each model was adjusted 
for CFTR risk group, race, ethnicity, gender, and diagnosis by screening. 
2 Children age 2 years or older at enrollment.  



Table E3.  Univariate Cox Models for Time-Varying Risk Factors Reported on Annual 
Family Surveys in EPIC Obs Cohort 
 

 Age Enrolled ≤3.6 years  

Risk Factor 
N in 

Model 
Hazard 
Ratio 95% CI P Value 

 

Influenza vaccine during past year 398 0.82 0.58, 1.18 0.29  

Household member smokes cigarettes 399 1.01 0.77, 1.34 0.92  

Wood-burning stove used in home 399 1.13 0.73, 1.77 0.58  

Hot-tub use during past year 399 0.79 0.51, 1.23 0.30  

Swimming pool use during past year 399 0.74 0.54, 1.01 0.06  

Social event with others with CF during 
past year 

398 1.26 0.87, 1.81 0.22  

Daycare or preschool during past year2 397 0.89 0.66, 1.19 0.43  

Breastfed during past year3 261 0.85 0.60, 1.21 0.38  

Received palivuzimab during past year4 284 1.02 0.75, 1.40 0.89  

Maternal education beyond high school5 384 0.89 0.67, 1.19 0.44  

Annual household income: ≥ $80,0005 330 1.01 0.71, 1.43 0.97  

Annual household income: $40,000-
$79,0005 

 0.85 0.59, 1.21 0.37  

1 From separate Cox model for each risk factor, modeled as a time-varying covariate. The 
number of children contributing observations to each model varied due to missing data. 
2 Children younger than 6 years.  
3 Children younger than 2 years.  
4 Children younger than 2.5 years. 
5 As reported at enrollment; the reference group for annual income is < $40,000. 

 
  



Figure E1: Kaplan Meier survival curves by age at enrollment ≥3.6 years vs. <3.6 years, 

the median age at Pa acquisition in the CFNPR replication cohort 
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 APPENDIX 2: EPIC OBSERVATIONAL STUDY –ANNUAL FAMILY SURVEY  

When answering the questions below, “this survey year” refers to the period January 1 to December 31 of the 

survey year.  
 

Thank you for taking the time to complete this survey.   

 

Date family completed survey:  _______________________________ (mm/dd/yyyy) 

 

 

Did this child receive the influenza vaccine during this survey year? The influenza vaccine (flu shot) is 

generally available between October and January.  Answer “yes” if the child received the vaccine as a shot 

(injection) or a nasal spray (i.e., FluMist™).  

 Yes   

 No    

 Don’t know 

 

Does anyone this child lives with smoke cigarettes, even occasionally? Please include all households where this 

child routinely spends time (once per week or more).  Answer “yes” even if the smoking is done outdoors.    

 Yes    

 No    

If yes, whom? (Please check all that apply)  

 Mother 

About how many years has she been smoking? _____      Don’t Know 

About how many cigarettes a day has she smoked on average over the past week? _____      Don’t Know 

How many of these are smoked at home (indoors and outdoors)? _____      Don’t Know 

How many of these are smoked in the car? _____     Don’t Know 

 Father 

About how many years has he been smoking? _____      Don’t Know 

About how many cigarettes a day has he smoked on average over the past week? _____      Don’t Know 

How many of these are smoked at home (indoors and outdoors)? _____      Don’t Know 

How many of these are smoked in the car? _____    

 

 Don’t Know 

 Other, Specify (e.g., grandmother, brother, aunt, cousin): __________________________________ 

About how many years has he/she been smoking? _____      Don’t Know 

About how many cigarettes a day has he/she smoked on average over the past week? 

_____     
 Don’t Know 

 

  



ANNUAL FAMILY SURVEY – (cont) 

 

Is there anyone living with this child who smoked cigarettes when this child was younger, but has since quit 

smoking?  

 Yes    

 No 

 If yes, whom? (Please check all that apply) 

 Mother    

 Father    

 Other  

 

During the past 3 months, how frequently has this child been around people who are smoking? Would you 

say: (Please choose only one) 

 Daily 

 Several times a week 

 Several times a month 

 Rarely 

 Never 

 

Is a wood-burning stove or fireplace used in any home in which this child routinely spends time (once per 

week or more)?  

 Yes    

 No 

 

Did this child get in a hot tub or jacuzzi in this survey year?  

 Yes    

 No 

If yes, approximate number of times: (Please choose only one) 

 1 to 10    

 11 to 30    

 More than 30 

 

Did this child get in a swimming pool in this survey year?   

 Yes    

 No 

If yes, approximate number of times: (Please choose only one) 

 1 to 10   

 11 to 30    

 More than 30 

 

  



ANNUAL FAMILY SURVEY – (cont) 

 

Did this child attend a camp or other social event attended by other children with CF during this survey 

year? (Please check all that apply) 

 Camp 

 Other social event (e.g., birthday party, fundraising events) 

 None 

  

Do other people with CF live in the same home as this child? Please include all households where this child 

routinely spends time (once per week or more).   

 Yes    

 No 

 

How often did this child play with other children with CF (NOT including siblings) during this survey year?  

 Never 

 Less than once per month 

 Once per month 

 More than once per month 

 

What was the combined total income of the household (before taxes) where this child resided for the 

majority of this survey year? If the child’s time was shared equally between households, use the mother’s 

household income.   

 <$20,000     

 $20,000-$39,000    

 $40,000-$59,000    

 $60,000-$79,000    

 $80,000-$99,000    

 $100,000 

 Don’t know 

 Prefer not to answer  

 

What is the mother’s education level?   

 Less than high school 

 High school diploma or equivalent 

 Some college but no bachelor’s degree 

 Bachelor’s degree or higher 

 Prefer not to answer or don’t know 

 

 

 

 

  



ANNUAL FAMILY SURVEY – (cont) 

 

If this child was 5 years old or younger at any time during this calendar year, please answer the following 

questions:  

 

Did this child spend nine or more hours per week during this survey year with children other than siblings, 

such as with a babysitter (including family members) or in day care or preschool?   

 Yes    

 No 

If yes, please answer the following three questions: 

About how many other children are there in this setting?   

 1-3 

 4-6 

 7-10 

 Greater than 10 

 Don’t know 

Approximately how many hours per week did this child spend in this setting?   

Select the greatest number of hours per week.  

 9 to 15 hours 

 16 to 30 hours 

 More than 30 hours 

Does anyone who cared for this child in any of these settings smoke cigarettes?   

 Yes    

 No    

 Don’t know 

 

 


