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Rationale:

Although neonatal screening for cystic fibrosis has not been endorsed officially by the Cystic Fibrosis Foundation, it is done in limited Centers across the United States and abroad.  Caregivers working in screening Centers have been convinced of the merit of the practice – both in terms of counseling and in preventing early medical complications.  Moreover, emerging evidence is starting to demonstrate long-term benefits to cystic fibrosis screening.  The Wisconsin Cystic Fibrosis Neonatal Screening Study Group recently reported that early diagnosis of CF through neonatal screening combined with aggressive nutritional therapy results in significantly enhanced long-term nutritional status.  Although the screened group had a higher proportion of patients with pancreatic insufficiency, their growth indices were significantly better than those of the control group during the 13-year follow-up evaluation.  Anthropometric indices of nutritional status were significantly higher at diagnosis in the screened group, including length/height, weight, and head circumference.  Comparison of growth outcomes after 4 years of age in all subjects showed persistence of the significant differences.  These investigators concluded that severe malnutrition often persists after delayed diagnosis of CF and that catch-up may not be possible.  In light of the known associations between nutritional status and pulmonary function and longevity in patients with cystic fibrosis, the demonstration of persistently improved nutrition into early childhood in screened infants suggests later benefits in function and longevity.  Such salutory effects of newborn screening have been observed in The Netherlands, where an experimental neonatal screening program for cystic fibrosis existed from 1973-1979.  A follow-up study conducted over 1980-1997 showed that screened patients had a smaller decline in FEV1 and significantly lower IgG levels than non-screened patients until 12 years of age. At age 12, vital capacity was also higher in screened patients.  Long-term survival seemed to be best for screened patients compared to nonscreened patients and CF patients diagnosed after the experimental screening period. 

Protocol:

Newborn screening for cystic fibrosis has been a voluntary participation program in Connecticut since May 1993.  As such, our program is utilized by 20 hospitals and 1 private pediatrician practice, and enrolls about half of infants born in Connecticut.  The CF Care Center at Yale-New Haven Hospital also offers a newborn CF screening program for infants born in their hospital.  The list of our participating hospitals is provided in the appendix.

A blood sample for metabolic newborn screening is taken from newborns prior to hospital discharge, typically 1-3 days of age.  A fraction of that specimen is sent to the cystic fibrosis laboratory for measurement of immunoreactive trypsinogen (IRT).  Newborns with IRTs < 70 are considered normal and not tested further.

Of the total population screened, 4% has an initial IRT measurement is >70 mg/ml.  For these infants, the blood sample is subjected to DNA analysis for the most common genetic mutations (ACOG).  

All infants with an elevated IRT and at least a single CF mutation are at increased risk for cystic fibrosis.  Accordingly, we recommend that all such infants have a sweat test to confirm or rule out the diagnosis.  Even homozygotes are referred for confirmatory sweat testing.  Additionally, if the initial IRT is >150 mg/ml, even if the mutational analysis is wild-type, a sweat test is recommended.  See algorithm below.

	CF Mutation (Polymorphism)

	2184delA

	A455E

	(5T, 7T, 9T) 

	∆I507, ∆F508 (F508C, I507V, I506V) 

	G542X, G551D, R553X, R560T

	1717-1G>A

	R1162X, 3659delC

	N1303K

	W1282X

	R334W, R347, 1078delT

	R117H, I148T

	621+1G>T

	2789+5G>A

	3849+10kbC>T

	G85E

	1898+1G>A

	711+1G>T

	3120+1G>A


          CF Mutations Included 
Flow Diagram Cystic Fibrosis Newborn Screen
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Management:

The CF laboratory sends a letter to the primary care provider concerning the results and also FAXes a copy of the result to our Division, along with the name and phone number of the primary care provider.  The CF Center Director (or a designee in his/her absence), contacts the primary care provider.  The screening program, the child’s results, and the recommendation for sweat testing is discussed.  The primary care provider contacts the family about the screening test.  The infant is referred to an accredited CF Center laboratory (regionally to Connecticut Children’s Medical Center, University of Connecticut Health Center, Yale-New Haven Hospital, or Baystate Medical Center) for the sweat testing. 

All positive-screen infants are followed up by our laboratory and CF Center Coordinator to ensure that they have had sweat testing performed.  Our CF Center Director and Coordinator are notified immediately of any positive sweat test.  The primary care provider is contacted by our physicians the same day of such notification.  The care provider is requested to inform the family of the positive sweat test, alert the family to expect contact by the CF center, and to notify the CF Center as soon as they have spoken with the family.   The CF Center Coordinator then begins the Center’s interaction with the family by a phone call to arrange a meeting within 24-48 hours to discuss the diagnosis.
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Participating Hospitals, September 2004

The William W. Backus Hospital, Norwich, CT

Baystate Medical Center, Springfield, MA (selected patients)

Bristol Hospital, Inc., Bristol, CT

The Charlotte Hungerford Hospital, Torrington, CT

Day Kimbal Hospital, Putnam, CT

Griffin Hospital, Derby, CT

Hartford Hospital, Hartford, CT

John Dempsey Hospital, Farmington, CT

Johnson Memorial Hospital, Stamford, CT

Lawrence & Memorial Hospital, New London, CT

Manchester Memorial Hospital, Manchester, CT

New Britain General Hospital, New Britain, CT

Rockville General Hospital, Rockville, CT

Sharon Hospital, Inc., Sharon, CT

St. Francis Hospital & Medical Center, Hartford, CT

St. Mary’s Hospital, Waterbury, CT

Veterans Administration Medical Center, Newington, CT

The Waterbury Hospital, Waterbury, CT

Windham Community Memorial Hospital, Willimantic, CT

Monroe Pediatrics, Bridgeport, CT
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