
TIMELINESS IN NEWBORN 
SCREENING: 
CONSIDERATIONS FOR 
CYSTIC FIBROSIS
Susanna A. McColley, MD
Northwestern University Feinberg School of Medicine
Ann & Robert H. Lurie Children’s Hospital of Chicago
Stanley Manne Children’s Research Institute
Chicago IL



The primary goal of CF NBS is normal growth
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Without 
pancreatic 
enzyme 
replacement
therapy, CF 
is fatal
early in life



Historical perspectives
• Colorado started screening for CF in 1982

• Benefit of NBS not fully recognized for many years
• Randomized, controlled trial in Wisconsin showed 

significant and sustained improved nutrition (key 
predictor of survival) in screened vs. non-screened 
children
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Control

NBS: The Wisconsin Study

Farrell PM, et al. Pediatrics. 2001.
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NBS: The Wisconsin Study

Lai HJ, et al. Am J Epidemiol. 2004.
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Early Diagnosis by NBS May Improve Survival



Early treatment is essential



Median age at CF diagnosis is variable

Each blue bar represents one state. The average 
median, 19.1 days, is shown in pink. Median age 
at diagnosis ranged from 4 to 45.5 days. 

Caveats: multiple methods of diagnosis, including prenatal; data 
censored to make date of birth first possible date of diagnosis. 



Cystic Fibrosis NBS QI Consortium goal  
for age at diagnosis is 15 days

IRT/DNA during study time period  IRT/IRT during study time period



False negative NBS are variable 
between states



CFTR multi-mutation panels are less 
predictive in minority populations

CFF PDR 2010-2014: diagnosis after false negative NBS
All cases in registry (n=28,674) False negative NBS

(n=74)
White, non-Hispanic 85% White, non-Hispanic 77%
Hispanic                      8% Hispanic                    11%
Black                           5% Black                           7%
Other/ more than one  3% Other/ more than one  5%



Why early diagnosis?
• Clear benefits of newborn screening shown in population 

diagnosed at median age of 7 weeks

…….BUT
There is evidence of a growth 
deficit in infants with CF, even 
with NBS diagnosis



Studies on CF infant growth show deficits 
during the first year of life
• From NACFC 2015---only abstracts published
• FIRST study (Lai et al)

• Prospective study of feeding, growth EFA status and inflammatory 
biomarkers in infants with CF diagnosed through NBS

• Weight at 41st , height at 61st percentile at birth, declined to 
19th/20th percentile by age 2 months. EFA deficiency noted.

• Weight, but not length recovered by 12 months of age
• BONUS study (Gelfond et al)

• Prospective study of growth in infants diagnosed with CF through 
NBS; careful evaluation of PERT dosing

• Similar findings; length not recovered by 12 months of age



Studies on CF infant growth show deficits 
during the first year of life
• Comparative registry analysis (Schechter et al)

• CFF registry evaluating growth in infants seen for first visit at a 
median age of 1 month of age

• Years 2010-2013 
• 2010 was first year all US states included CF in NBS protocol

• Compared infants on PERT to infants not on PERT (proxy for 
pancreatic insufficieny)

• PERT infants had lower weight and length at birth and were 
significantly smaller in weight, weight for length, and length 
percentiles at 1 month of age.

• All deficits except weight for length percentile continued at 12 
months.



Hypothesis
• Given that growth is sustainably increased by NBS 

diagnosis, and that there are growth deficits in the 
SCREENED population at 12 months of age, earlier 
intervention is needed to improve growth
• Other than earlier PERT therapy, specific interventions are not yet 

described



Quality improvement case
• Variability in median age of diagnosis by State suggests 

improvements in the NBS system can improve quality and 
outcomes

• Targets for improvement
• Earlier completion of CF algorithm
• Earlier visits for evaluation and confirmatory testing
• Reducing QNS sweat tests 
• Treating infants with presumptive CF
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