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Presentation Notes
Hello my name is Amanda, and I am the primary staff member at the Washington State Department of Health Newborn Screening (NBS) program for Cystic Fibrosis (CF) follow-up. I would like to thank APHL and the Short-Term/Long-Term Follow-Up committee for the opportunity to present  today. I am going to discuss how we have strengthened weak links in our program’s newborn screening follow-up, using time from referral to treatment for CF as a case study. 



WA CF NBS Algorithm 

• IRT/IRT 
• In-house F508del if: 

– LBW and/or clinically unstable and persistently 
elevated IRT 

– IRT > 150 ng/mL on 1st screen or persistently 
elevated IRT and family/clinic is non-compliant 
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Washington uses an IRT/IRT algorithm that we have modified over the years due to consistent surveillance of abnormal results and discussions with our program consultants. Currently, our lab classifies normal IRT values as less than 100 ng/mL collected prior to 6 days of age and less than 70 ng/mL collected at or over 6 days of age. A tool in our lab’s pocket is the ability to test in-house for the most common CF-causing mutation, F508del. At the time of this analysis, we look for F508del if a newborn had persistently elevated IRT and was unable to undergo a sweat test due to low birthweight or unstable clinical status. In addition, if the family or primary care provider (PCP) was non-compliant and the IRT was above 150 ng/mL on the first screen or persistently elevated, we would test for F508del. Diagnosis can be expedited if F508del is detected.



WA CF NBS Follow-Up: SwCl Referral 

DOH PCP 
phone & fax 

• memo 

• requisition form 

• CF sweat lab info 

• CF general overview 

 

Family 

Sweat lab 

CF clinic 

schedule 

results 

I      1-2d       I 1d  I 
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I am now going to take you through the follow-up actions done for sweat test referrals. At the Department of Health, we recommend sweat testing to the PCP via phone and fax a memo that includes results and recommendations, a requisition form, contact information for the CF sweat labs, and educational material on CF. The PCP will then notify the family and order the sweat test. Either the PCP or family may schedule the sweat test. Throughout this process, we remain in contact with the PCP’s office to ensure a timely sweat test. Once the newborn undergoes the sweat test, the sweat lab will report results to us and the PCP. If sweat results are positive, the lab will also contact the CF clinic, who will schedule the family for a clinic visit. We aim to have the sweat test done within one to two days after our referral and the clinic visit to be scheduled one day after the sweat test.



WA CF NBS Follow-Up:  
Abnormal Results 

We monitor: 
• Date of birth 
• Birthweight 
• Race 
• Sex 
• NICU status 
• IRT value 
• Age at collection 

If referred for a sweat test, 
we also monitor: 
• SwCl facility 
• Date of referral 
• Date of resolution 
• QNS results 
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We maintain an Excel spreadsheet that helps us monitor day-to-day follow-up and provides a valuable source of data for analysis. It tracks all newborns with at least one abnormal IRT result. We record date of birth, birthweight, race, sex, NICU status, IRT value, and age at collection. If we refer an infant for a sweat test, we also monitor the location of the sweat lab, the date of referral, the date that this case was resolved, and any "quantity not sufficient" (QNS) results and their dates. 



WA CF NBS Follow-Up: True Positives 

• Date of birth 
• Birthweight 
• IRT value 
• Age at collection 
• Race 
• Sex 

• SwCl value 
• Date of diagnosis 
• Date of 1st clinic visit 
• Genotype 
• Pancreatic status 
• Meconium ileus 
• CF center  

 

We monitor… 
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A second spreadsheet we maintain monitors all diagnosed CF cases. In addition to data from the abnormal results spreadsheet, we also record SwCl value, the date of diagnosis, date of first clinic visit, genotype, pancreatic status, the presentation of meconium ileus, and the CF center that the patient visits. We are able to easily obtain this data because of the close relationship we have with our state’s CF centers.



Timeline of Infants Diagnosed with CF  
2012 –2013 

Age at 
reporting 1st 
elevated IRT  

n=16 

Age at 
collection of 

2nd NBS  
n=19 

Age at referral  
   
 

n=19 

Age at SwCl  
   
 

n=19 

Age at 1st 
clinic visit  

 
n=19 

Median  
(days) 

8 9 19 24 28 

5 days 4 days 
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These tracking spreadsheets have helped in reviews of our CF NBS algorithm for periodic meetings with our CF program consultants. In January 2014, we reviewed data on the 19 infants diagnosed with CF between January 2012 and December 2013. We collected and reported median ages for these babies at the following key points during the newborn screening process: age at report of the first abnormal IRT, age at collection of the second newborn screen, age at referral for sweat testing, age that the sweat test was performed, and age at the first clinic visit. What jumped out at everyone were gaps between the age at referral and age at sweat test and age at first clinic visit. On average, sweat tests were performed five days after we recommended sweat testing and first clinic visits scheduled 4 days after the sweat test – far from our goals stated in the earlier slides. Our consultants and NBS staff agreed that these numbers needed to be studied further.



SwCl Referrals by Time between 
Referral and 1st SwCl 

 
Retrospective secondary data analysis 

January 2011 – December 2013 
Non- NICU infants requiring sweat testing 

Stratified by CF Center 
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Also using our tracking spreadsheets, we conducted a retrospective secondary data analysis, looking at the distribution of days from referral to first sweat test, regardless of the result. Our study sample included all non-NICU infants requiring sweat testing between January 2011 and December 2013 (3 years), which totaled 86 infants. We stratified by the three CF centers in Washington state. 



SwCl Referrals by Time between 
Referral and 1st SwCl (n=86) 
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The results of our findings can be seen on this graph. We grouped interval times into 3 categories – 1-2 days was considered optimal (green), 3-7 days not as fast as we would like (yellow), and anything after 1 week way too long (red).  We can see that the majority of referrals to the Orange and Purple CF centers  take longer than 1-2 days.



Timeline for Newborns Referred for 
SwCl – Median Days  

  All WA CF 
Centers 

Days from 
referral to 1st 
SwCl 

4 
(n=86) 

Days from 
positive SwCl 
to 1st clinic 
visit 

3 
(n=25) 

Days from 
referral to 
resolution 

5 
(n=85) 
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In addition to graphing the distribution of the time from referral to sweat test, we also calculated the median value for days from referral to first sweat test, days from positive sweat test to first clinic visit, and days from referral to resolution. As you can see in this table, at all CF centers, it is taking too long for babies to get sweat tested and to be seen at CF clinic, if they test positive.



Timeline for Newborns Referred for 
SwCl – Median Days  

  All WA CF 
Centers 

WA CF Center 
1 

WA CF Center 
2 

Days from 
referral to 1st 
SwCl 

4 
(n=86) 

4.5 
(n=52) 

2 
(n=21) 

Days from 
positive SwCl 
to 1st clinic 
visit 

3 
(n=25) 

3 
(n=17) 

4 
(n=6) 

Days from 
referral to 
resolution 

5 
(n=85) 

5 
(n=52) 

3 
(n=21) 
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Furthermore, the amount of time is wildly discrepant by CF clinic. A baby at one center was 2 days…



Timeline for Newborns Referred for 
SwCl – Median Days  

  All WA CF 
Centers 

WA CF Center 
1 

WA CF Center 
2 

WA CF Center 
3 

Days from 
referral to 1st 
SwCl 

4 
(n=86) 

4.5 
(n=52) 

2 
(n=21) 

12  
[range 1-25] 

(n=13) 
Days from 
positive SwCl 
to 1st clinic 
visit 

3 
(n=25) 

3 
(n=17) 

4 
(n=6) 

 
1.5 

(n=2) 
  

Days from 
referral to 
resolution 

5 
(n=85) 

5 
(n=52) 

3 
(n=21) 

10  
[range 1-194] 

(n=12) 
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…while at another center, it was 12 days



Quantity Not Sufficient (QNS) Results 

• 10% (n=12) of newborns sweat tested had 
QNS results 

• 6 cases (50%) with QNS results were 
diagnosed with CF (all dx by DNA) 

• ALL true positive cases with QNS results had at 
least 1 copy of F508del  

• The median time between the 1st QNS result 
and 1st repeat sweat test is 24 days (n=6) 
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We also analyzed the QNS results that occurred during the same time period. Important findings from this analysis are:10% of infants sweat tested had at least one QNS result. Half of the babies with a QNS result ended up being diagnosed with CF, either through DNA or a repeat sweat test. (n=6)All babies with QNS results who ended up diagnosed with CF had at least one copy of F508del.The median time between the first QNS result and the first repeat sweat test is 24 days.



CF Center Outreach Efforts 

CF Center 2 
 

What are their processes? 
• Daily sweat test openings 
• Multiple locations 

 
 
 
 

CF Center 1 
 

CF Center & lab staff education 
 

PCP education 

CF Center 3 
 

Change in sweat test scheduling 
 

Evaluation of sweat collection 
methods 
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We presented our findings to our program consultants, who include the Washington state CF Center director, in March 2014. He forwarded the four-page summary we sent him of our findings to the other CF centers in Washington. Since then, all CF centers have implemented changes and will be collaborating with each other to improve follow-up for these infants. CF Center 1 uncovered an influx of new nurses and laboratory staff who were under-educated about sweat testing, particularly that sweat tests can be performed on babies in the first weeks of life. They are currently educating these staff members, who will be able to help with another issue – educating primary care providers about sweat tests. CF center 3 uncovered that schedulers had been offering appointments two to three weeks out. They are currently modifying their processes so next day appointments will be offered. Sweat labs from 1 and 3 will be in contact to discuss collection methods to help improve 3’s QNS rates. And we intend to have CF center 2 share helpful practices with other CF centers their processes in ensuring a timely sweat test and clinic visit.



Changes in NBS Follow-Up 

• Tighter follow-up for referrals 
 

• In-house test for F508del after QNS 
result 

 
• PCP education on sweat testing 
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We have also recognized ways we can improve the process at DOH. We have tighten follow-up procedures for referrals, such as now calling to confirm that the health care provider’s facility received the referral paperwork within an hour of faxing it. In response to the QNS data, we now test for F508del immediately after a QNS result is reported to us. This helps expedite diagnosis of affected infants. Furthermore, newborn screening staff and consultants have noted a lack of education on sweat tests among health care providers, particularly on the age that a sweat test can be performed. We will now include information about this concern in our referral memo to emphasize that sweat tests can be performed early on newborns. 



Next Steps: Evaluation 

 
 

In progress! 
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The next step is to evaluate our efforts since we reported our results to our program consultants. That is currently in progress! Since the results have been passed on to the CF centers, we have referred 12 newborns for sweat testing. The sample size is small, but preliminary analysis shows an overall improvement in timeliness. We will continue to track our referrals and intend to present a follow up report to our clinical partners.



Final Thoughts 

Relationship with NBS clinical consultants 
 
Consistent surveillance of abnormal 

results 
 
Applicable to follow-up of other NBS 

disorders! 
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Through this project, we have observed key elements that were necessary in improving our follow-up from date of referral to the first clinic visit. Close relationships with clinical consultants allowed us to access information on patients’ visits. The clinical consultants were crucial in facilitating changes at each of the CF centers. In addition, this project would have been very time consuming if we had not had consistent surveillance of abnormal results. Maintaining our tracking spreadsheets made data analysis more feasible (and enjoyable) than if we were digging through reports. Having strong ties with clinical consultants and maintaining consistent surveillance systems can provide a solid foundation to evaluate and improve upon follow-up procedures. This worked well to help us improve follow-up for CF and this infrastructure for quality improvement can be used for any NBS condition.



Thank You! 

Washington state NBS Program 
John D. Thompson, PhD, MPH, MPA 
Sheila Weiss, MS, CGC 
Mike Glass, MS 

Washington state CF Centers 
Ron Gibson, MD, PhD 

Margaret Rosenfeld, MD, MPH  
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I would like to thank my colleagues at the Washington state newborn screening program for their feedback and support throughout this project. I would also like to thank Dr. Gibson and Dr. Rosenfeld  and other CF center staff for their continued collaboration.



Questions? 

amanda.kimura@doh.wa.gov 
(206) 418-5523 

 

Washington State Newborn Screening 
www.doh.wa.gov/nbs 

(206) 418-5410 
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