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SAVING LIVES WITH A SIMPLE BLOOD SPOT

Washington State
Newborn Screening 
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Washington State Numbers

90,000 newborns

173,000 specimens

1 2

2-screen state

17 lab staff 5 disorder FU staff

NBS

6 program staff



WA State DOH | 3

Washington Screens for...

Congenital hypothyroidism
Galactosemia 

Congenital adrenal hyperplasia
Biotinidase deficiency

Cystic fibrosis
Sickle Cell Diseases & Hemoglobinopathies

Severe combined immunodeficiency
X-linked adrenoleukodystrophy

Isovaleric acidemia
Glutaric acidemia type I

Methylmalonic acidemias (CblA/B and MUT)
Propionic acidemia

Multiple carboxylase deficiency
Beta-ketothiolase deficiency

3-hydroxy-3-methylglutaric aciduria

Phenylketonuria
Homocystinuria

Maple syrup urine disease 
Citrullinemia

Argininosuccinic acidemia
Tyrosinemia type I

Medium-chain acyl-CoA dehydrogenase deficiency
Long-chain L-3-hydroxy acyl-CoA dehydrogenase deficiency

Trifunctional protein deficiency
Very long-chain acyl-CoA dehydrogenase deficiency

Carnitine uptake defect

Amino Acid Disorders (6) Organic Acid Disorders (8)

Other Disorders (10)Fatty Acid Oxidation Disorders (5)

29 disorders!
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Additional
Screening 

Conditions!

March 1, 2018: 
• X-ALD

Sometime in 2019: 
(Was supposed to be 
Fall 2018…)
• MPS-I 
• Pompe
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NBS Lab Construction
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NBS Lab Construction
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Equipment Procurement

Xevo TQD MS/MS
 We had one already in use (of four MS/MS units)
o Amino acids
o Acylcarnitines

 Started paperwork in January 2017 (need two more)
 Legislature working on budget – approved June 30th

 Working in earnest with DOH contracts office and Waters Corp.
 Contract finalized on Sept. 29th (287 pages)
 Request for additional delegation on Oct. 6th (granted October 23rd)
 Sole source justification filed on Oct. 25th (approved Dec. 5th)
 Instruments ordered on Dec. 11th (delivered Dec. 22nd)
 Installation and validation planned for Jan. 
 March 1st start date
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NBS Fee Increase

X-ALD
Requested increase of $10.00 per birth
Received authorization to increase fee by only $8.10 per birth

MPS I/Pompe
Requested increase of $9.00 per birth
Did not receive authorization
Will request the increase again in the 2019-2021 biennium 

budget
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NewSTEPs and the New Disorders Implementation Project

Three Project Goals
Develop a Long-Term Follow-up Program for X-ALD, Pompe and 

MPS I

Perform pilot testing to determine screening method for X-ALD, 
Pompe and MPS I

Develop an outreach program and materials for X-ALD, Pompe 
and MPS I
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Goal 1: Long-Term Follow-up

Learning from other programs:
Complete:
In-person learning exchange with Amy Gaviglio and Tony 

Steyermark from Minnesota
Conference call with Lisa Feuchtbaum, Jamie Matteson and 

Stanley Sciortino from California

In the works:
Conference call with Nicole Brown, LTFU Supervisor in Minnesota
In-person learning exchange with another LTFU program (or 2)
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Goal 1: Long-Term Follow-up

Identify specialists who diagnose, monitor & treat X-ALD: 
Biochemical Geneticists
Neurologists
Endocrinologists
Radiologists
Transplant teams

Conduct periodic meetings with team of specialists to 
assess needs, strategize and identify solutions
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Goal 1: Long-Term Follow-up

Still in the works…
Identify outcomes to be measured
Identify data to be collected
Identify database

Considerations…
How can we best meet the needs of families and the specialists?
What is the appropriate amount of time to follow families?
How to keep families engaged when kiddos appear healthy?
How big will the program get as we continually add cases?
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Goal 1: Long-Term Follow-up

Challenges
LTFU presents a significant paradigm shift for NBS
With so many specialists involved in monitoring & treatment…
oWho will serve as the medical home?
oWho will be responsible for coordinating tests & appointments?
oWhat are their expectations?
oArranging meetings can be a big challenge!

What is the role of the NBS program?
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Goal 1: Long-Term Follow-up

Solutions & Lessons Learned
Reach out to other programs – someone is always willing to 

collaborate and share
Nurture relationships with specialists
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Goal 2: Method Validation

Planned Activities:

Validate X-ALD using negative ion mode
Validate X-ALD using positive ion mode
Evaluate a modification to the NY method using a 3-hour 

incubation period for Pompe and MPS I
Validate X-ALD in negative ion mode and Pompe and MPS I in 

positive ion mode (switch ion modes during sample injection 
phase)

Validate Pompe and MPS I using digital microfluidics
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Goal 2: Method Validation

Background research of 
available testing methods & 
platforms

Cost analysis of testing 
methods, materials & 
instruments

Analysis of workflow, space 
and staffing requirements.

Review and discussion for 
method of choice

Risk Assessment and Validation 
Plan proposal

Plan approval prior to 
performing any work

Validation study - conducting 
experiments, analyzing data, 
and summarizing reports

Validation Report review

SOP sign-off
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Goal 2: Method Validation

Challenges, Solutions & Lessons Learned
Infrastructure required for validation Planning should include extra time to 

accommodate the unexpected
Testing materials, such as columns, 
may be discontinued

Allow time to choose and validate
replacements

Known positive samples can be scarce 
and difficult to obtain

Reach out to specialists early so they 
can request use of DBS at regular visits

Large number of samples required to 
establish normal ranges 

Allow time to punch and test 
specimens and analyze data

* Special thanks to Aranjeet Singh
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Goal 2: Method Validation

Current Status:
Validation of X-ALD using negative ion mode is complete

Currently increasing testing capacity by validating two 
additional Xevo Mass Spectrometer instruments.

Key Milestone:
Completed testing of all backlogged samples this week

Special thanks to Bill Hoffman and the lab team



C26:0 LPC (lysophosphatidylcholine)
Currently, specimens with C26:0 LPC ≥15.0 µmol/L are reported as 

elevated

Diagnostic tests are recommended for newborns if two or more 
specimens have C26:0 LPC ≥15.0 µmol/L
o Very Long Chain Fatty Acids
o Potentially DNA



0

1,000

2,000

3,000

4,000

5,000

6,000

0
0.

01
0.

02
0.

03
0.

04
0.

05
0.

06
0.

07
0.

08
0.

09 0.
1

0.
11

0.
12

0.
13

0.
14

0.
15

0.
16

0.
17

0.
18

0.
19 0.

2
0.

21
0.

22
0.

23
0.

25
0.

26
0.

27
0.

28
0.

29
0.

35
0.

36
0.

38

Distribution of C26:0 LPC Values: First and Second NBS Specimens

N = 34,258 Specimens

First Specimens: 17,672
µ = 0.09; σ = 0.02

Second Specimens: 16,586
µ = 0.05; σ = 0.01



Persistently Elevated C26:0 LPC
 Ninety-one newborns had at least one elevated C26:0 LPC
 Seventy-five were resolved by a normal subsequent specimen
 Eleven are pending results of subsequent specimen
 Diagnostic tests were recommended for four newborns with persistently elevated 

C26:0 LPC levels

1st Specimen 2nd Specimen 3rd Specimen VLCFA

0.35 µmol/L @ 26 hours 0.36 µmol/L @ 14 days N/A Consistent with X-ALD

N/A 0.16 µmol/L @ 19 days 0.28 µmol/L @ 56 days Normal

0.27 µmol/L @ 20 hours 0.17 µmol/L @ 12 days N/A Normal

0.08 µmol/L @ 24 hours 0.23 µmol/L @ 14 days 0.15 µmol/L @ 52 days Normal
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Goal 3: Conduct a Statewide Educational Outreach Campaign

Planned Activities:

Create and/or modify educational materials
Create outreach presentation
Schedule and conduct outreach sessions
Identify or create measures to track impact of education 

materials for providers
Conduct knowledge assessments after outreach sessions



Heidi Lovejoy, MSc Gauri Gupta, MScPH
Health Services Consultants
Office of Newborn Screening

Washington State Department of Health 

Who are we?
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Statewide Education Campaign

• Inform providers about the new conditions
• Provide refresher training about NBS 

o Importance of screening, required timeframes for collection 
and transit, completing demographics, collection of quality 
specimens

• About 1,000 hospitals, clinics, labs, and midwives 
in our state…
• Focus on birthing facilities (and midwives)
• Major clinics and lab groups nearby

Grant provided funding for travel/lodging to regions 
of the state we don’t often get to
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Travel Diary

 

Spokane

Tri-Cities

Bellingham

Everett
Skagit

Central
Olympic

Southwest

S Puget Sound

Regional visits so far
• 5 trips over 15 days
• 39 presentations
• 13 Hospitals
• 10 clinics/labs
• 2 midwife-run birth centers
• 300 health care providers

Coming soon…
• Olympic Peninsula – next week – 3 days, 6 presentations, 5 hospitals
• SW Washington
• Central Washington
• South Puget Sound
• Greater Seattle area
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Storkie’s Travels!
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• Spokane area-- needs parent materials in Russian, Bosnian, Arabic
• Refusal section on our specimen card-- need translated into other languages

o Translated into 8 most common WA languages. Posted on website.
• Parents in the Tri-Cities area routinely do not pick PCP

o Hospitals do not know what to put on our card for follow-up facility

Common questions: 
o More conditions = more blood? 
o What about babies born before X-ALD testing began?

Lessons Learned
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Exhibitions

Hosting info booths at maternity expos across the State
o Previously attended expos only in the Seattle area 
o Interact with new/expecting families and introduce them to NBS
o Answer questions and provide swag bags with info to hundreds 

of new and expecting parents
o Created handout on new conditions
o Brought many of our materials in Spanish to the Tri-Cities

Tri-Cities, May 2018Spokane, March 2018 Bellevue, August 2018
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EXPOs

Tri-Cities Mom & Baby Expo 

Spokane Baby Fair
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Conferences

REACHE
• Conference for child birth educators, 

midwives, and doulas
• Displayed resources they could use for 

parent education
• Handout about new conditions

MAWS
• Invited by Midwives’ Association of 

Washington State
• Advanced topics in newborn screening 

such as false positives, active vs. passive FU, 
new conditions
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Audience Response System

Purchased TurningPoint
• PowerPoint add-in that does real time polling
• Each attendee gets a ‘clicker’ to answer questions/polls during the presentation

So far so good!
• Attendees are excited to participate!
• Easy to use software
• Required Department IT exceptions and support
• Collects data and provides reports of responses



Which condition(s) primarily affects males?

A. X-ALD
B. MPS I
C. Pompe
D. PKU
E. All of the above

35



Which condition(s) primarily affects males?

A. X-ALD
B. MPS I
C. Pompe
D. PKU
E. All of the above

36

Boys are primarily 
affected by X-ALD 
because they have only 
one X-chromosome
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Poll (start of presentation)
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Pop Quiz (During presentation)
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Comprehension Check (after)
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Do people like our presentations?

We send anonymous evaluation surveys post-presentation

YES!
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Survey Feedback
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GoToTraining

Web based educational platform for teaching 
hospitals, clinics, laboratories, and midwives

• We love providing in-person presentations, but 
can’t do this all the time

• Ability to reach audiences across the state without 
leaving our desk!

Still exploring functionality, but seems useful so far
• Similar to ‘GoToWebinar’ but with teaching tools:

o Real time polls and quizzes
o Distribute course materials
o Option to record trainings = view anytime
o Send out comprehension test afterwards
o Detailed attendance reports, test results, and 

evaluations
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Old Brochure

• Dated design
• Not visually appealing

o Limited use of photos/fonts/colors
• Not in ‘plain talk’

o Unsure if parents understand
• People just throw them away...
• We’re ready for something new!
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Out with the old, 

in with the new!

(DRAFT)
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New Booklet

Working with our DOH Health Promotion & Communication 
team  (never worked with them before)
• Two health educators, graphic designer, project 

manager

• New modern design
o Visually appealing!

• Consulted with Baby’s First Test on content
• Revised language for ‘plain talk’ = understandable 

by broader audience
• Will translate into 15 languages
• Audience testing (in progress)
• Longer booklet style allows for more information 

and nice layout
o Combines several of our standalone handouts 

into one, easier to distribute
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Sneak Peak!



handle: WADeptHealth

Washington State Department of Health
Newborn Screening Program

(206) 418-5410
NBS.Prog@doh.wa.gov

www.doh.wa.gov/nbs

Gauri Gupta
gauri.gupta@doh.wa.gov

Heidi Lovejoy
heidi.lovejoy@doh.wa.gov

Lani Culley
lani.culley@doh.wa.gov

mailto:NBS.Prog@doh.wa.gov
http://www.doh.wa.gov/nbs
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