MASSACHUSETTS RARE DISEASE ADVISORY COUNCIL (RDAC) 
REMOTE MEETING:    Thursday, July 18, 2024, 9:00-11:00 AM
MEETING MINUTES – Approved September 19, 2024


Dr. Dylan Tierney Welcomed all to the meeting.  

Dr. Tierney Announced that the public is welcome to join any of the RDAC meetings.  However, only guests who are on the agenda will be allowed to speak during the meeting. For all guests on this call, please make sure that your video is turned off and your audio is on mute. 
He then welcomed a new council member, Dr. Heather Gray-Edwards, and asked her to introduce herself. She is an assistant professor of radiology at the UMass Chen Medical School, taking the seat of the late Dr. Michael Green. 

Dr. Heather Gray-Edwards thanked the chair and introduced herself to the council and stated that rare disease is her passion. Her department works with rare disease families to navigate developing therapeutics and FDA interactions. She stated that she is honored to join the council and looks forward to working with all. 

Roll Call to establish a quorum

	
	Council Member
	Present

	1
	Charlotte M. Boney, M.D
	x

	2
	 Janis Creedon 
	declined

	3
	Andrew A. Dwyer, PhD, FNP-BC, FNAP, FAAN
	x

	4
	Senator Paul R Feeney
	-

	5
	 Julie D. Gortze, RN 
	-

	6
	Heather Gray-Edwards, DVM, PhD
	x

	7
	Guadalupe Hayes-Mota, MBA, MS, MPA 
	-

	8
	Lena Joseph, RN, CPN
	declined

	9
	Representative Joe McKenna
	x

	10
	Andrew A. Lane, MD, PhD
	-

	11
	Representative Jay Livingstone  
	x

	12
	 Jeff R. Livingstone, PhD
	x

	13
	Diane Lucente, MS, LCGC
	x

	14
	Alexsandra B. Mahady 
	x

	15
	Jenn McNary
	x

	16
	David T. Miller, MD, PhD
	x

	17
	Tai Pasquini, PhD, MPA   (Sen. Bruce Tarr) 
	x

	18
	Shivang Patel,  Pharm.D. 
	x

	19
	Asma Rashid, MS, CGC 
	x

	20
	Robert E. Schultz, MBA
	x

	21
	Yue Huang, MS
	-

	22
	Gail Ryan, PharmD
	x

	23
	Glenda E. Thomas 
	x

	24
	Ryan Thompson, MD, MPH
	         -

	25
	Dylan Tierney, MD, MPH
	x

	26
	Ann Wessel, MS, RD, LDN 
	x

	27
	 Ross Zafonte, DO
	-









Quorum established. The meeting was called to order at 9:07.

Dr. Tierney asked if all received the minutes from the last full council meeting. All stated yes. D. Lucented asked for a correction. She stated that she was listed as present but she was not. He then asked for a VOTE to accept minutes from the last full council meeting on May 16, 2024, with that correction. 
T Pasquini motioned to accept the minutes as presented. Rep McKenna seconded. 

	
	Council Member
	Approve

	1
	Charlotte M. Boney, M.D
	x

	2
	 Janis Creedon 
	-

	3
	Andrew A. Dwyer, PhD, FNP-BC, FNAP, FAAN
	-

	4
	Senator Paul R Feeney
	-

	5
	 Julie D. Gortze, RN 
	-

	6
	Heather Gray-Edwards, DVM, PhD
	abstain

	7
	Guadalupe Hayes-Mota, MBA, MS, MPA 
	-

	8
	Lena Joseph, RN, CPN
	-

	9
	Representative Joe McKenna
	x

	10
	Andrew A. Lane, MD, PhD
	-

	11
	Representative Jay Livingstone  
	x

	12
	 Jeff R. Livingstone, PhD
	x

	13
	Diane Lucente, MS, LCGC
	x

	14
	Alexsandra B. Mahady 
	x

	15
	Jenn McNary
	x

	16
	David T. Miller, MD, PhD
	x

	17
	Tai Pasquini, PhD, MPA   (Sen. Bruce Tarr) 
	abstain

	18
	Shivang Patel,  Pharm.D. 
	abstain

	19
	Asma Rashid, MS, CGC 
	x

	20
	Robert E. Schultz, MBA
	abstain

	21
	Yue Huang, MS
	-

	22
	Gail Ryan, PharmD
	abstain

	23
	Glenda E. Thomas 
	x

	24
	Ryan Thompson, MD, MPH
	-

	25
	Dylan Tierney, MD, MPH
	x

	26
	Ann Wessel, MS, RD, LDN 
	x

	27
	 Ross Zafonte, DO
	-

































The minutes are accepted. 

Dr. Tierney then introduced Speaker Lesa Brackbill, who will talk to us about her experience as a mom of a child diagnosed with a rare disease and her new role as an advocate for newborn screening. 

Lesa Brackbill introduced herself. She thanked all for allowing her to speak. She will share her story and how a lack of newborn screening affected their lives. She stated that she is also representing the Leukodystrophy families of Massachusetts who were unable to attend. She explained that her life changed dramatically on February 13th, 2015. Her 6-month-old daughter Victoria was diagnosed with Krabbe and was dying. She had begged the doctors for a treatment or something to save her daughter’s life. In return, the doctors told her that if it was caught at birth she could have been treated. That trauma was the worst of it all. With a limited understanding of newborn screening, we couldn’t understand. We felt like someone shut the door before we had a chance to open it. If our daughter was born just three hours north in New York, our lives would be completely different today. We had to sign a DNR on our 1-year-old. She explained that she had to become a nurse caring for her dying child. On March 27, 2016, Victoria passed away. This day, however, was not the worst day of her life. Victoria’s death was a relief because she was no longer suffering. The worst day of our lives was February 13th. 
Three weeks after her child’s death, she attended a meeting of the Pennsylvania (PA) Newborn Screening Program. She stated that it was upsetting and discouraging, but she decided to work with the program to make changes for the better. She spent the next five years working on making changes. It took three pieces of legislation to make improvements, and in November 2020, the work came to fruition. This is one of the reasons that we should not need legislation to make improvements. In May of 2021, Krabbe was added to the PA Newborn Screening Panel and in the first year, four babies were found to have Krabbe. This opened doors for these families. An opportunity she and her family never had. Advocacy has become her passion. Newborn Screening has become her passion. She doesn’t believe that legislative mandates are the answer. 
She states that Massachusetts has a respected program; however, improvements may be possible. She stated that Massachusetts might be doing a disservice to their families by taking the options to screen for the specific conditions because the state chooses not to add it to their list. The opt-in pilot program adds conditions but then keeps it in the pilot for years is concerning for the rare community. Conditions that have been approved and added to the RUSP should be considered by states. Babies should not be screened differently just because they were born in a different state. 
Newborn screening can offer hope and empowerment. Advocates are ready to help Massachusetts improve its program if it is willing to open the door to meaningful change. 

Dr. Tierney thanked Ms Brackbill for sharing her story. He asked if there were any council member questions. 
G Ryan thanked the speaker for her thoughtful discussion.
J McNary thanked her and asked if there was any specific piece of data or information that states were looking for to add a specific disorder to the list, specifically when a disorder had been added to the RUSP. 
L. Brackbill said the RUSP group was challenging. They were stuck in the past. We had to share how the systems were not working as is and be persistent. 
Dr Tierney then introduced Dr. Olaf Bodamer, a physician-scientist, board-certified clinical geneticist, and educator from Boston Children’s Hospital. He views himself at the nexus of Clinical Genetics and Translational Science, where the “bench meets the bedside.” His primary focus is the diagnosis, management, and therapy of rare genetic disorders, and he is soon to be a member of the Rare Disease Advisory Council. 
Dr. Bodamer thanked all for inviting him to speak at the meeting. He then shared the following slides;
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Dr. Bodamer stated that he has been involved in newborn screening for over twenty years. He feels that NBS is one of the most successful public health efforts in the US and several other countries. He states that approximately 250-300 newborns born in the US are identified with a treatable condition or disease through newborn screening. 
He clarified that NBS is a screening tool, not a diagnostic test. However, without this NBS program, many conditions may not be diagnosed until it’s too late to treat. He believes that there is a case for adding new conditions. He talked about a case of a 6-week-old little girl who came to him with a severe Vitamin B12 deficiency. This is a rare condition that is not on the RUSP; however, it is very treatable. Therefore, he argues that we should have a process to add other conditions that are treatable and not just those on the RUSP.  He believes that it should not be driven by technology but by the disorder or condition. NBS has implications beyond the newborn. There is often an impact on other siblings. We should consider recommending genetic counseling to the families of those newborns who screen positive. 
He reiterated that the RUSP process was very cumbersome and may not be scalable. He encouraged us all to consider listening to advocates and parents. 
He talked about pilot studies and how they are used. He agreed that pilot studies could be a helpful way to monitor a condition. However, he thinks there should be a process for moving conditions off the pilot and onto the core conditions. It will be important to monitor the follow-up and have a defined timeline for analysis of the data collected on the pilot. There should be a specific timeline for re-evaluating whether the condition should stay on the pilot or be moved to the universal panel.
When considering other possible improvements, he stated that there was a gap in information about the NBS program for parents. The parents of his patients are often unaware of the screening, and approximately two-thirds of the parents who come to him have little to no understanding of a pilot. Parents know very little about the types of tests that are being done or why they are being done. They may remember that a heel stick blood test was done, but they don’t know why. There are also a lot more challenges for families who do not speak English as a first language.  Access to timely diagnostics and treatment, if needed, may be challenging for these families also. 
Another challenge or concern is the workforce needed to treat an increased number of screens. We should consider this when we expand the number of tests we include in newborn screening. 
Dr. Bodamer shared his thoughts on recommendations in his last slide. 

He thanked the council for allowing him to speak and is excited to join the council. 

Dr. Tierney thanked Dr. Bodamer for his thoughtful and informative presentation. He asked if there were any questions. 
Dr. McAlmon asked if Dr Bodamer had any suggestions for improving communications. 
Dr. Bodamer responded by saying that this was complex. He suggested having a newborn screening coordinator who could work with birthing centers, primary care providers and pediatricians to provide more information about the program. He suggested creating some webinars or other means of communicating. He stated that the information in the brochure was often overwhelming for parents, and the provider offices did not have the knowledge to explain to them. Dr. Bodamer stated that his center would be open to be a referral center to answer parents questions. 
Dr. Tierney thanked Dr. Bodamer and invited him to stay for the rest of the meeting and looked forward to working with him after his appointment to the council. 
He spoke about the importance of NBS as a priority for the council. He stated that Massachusetts has been a leader in NBS and the council is looking forward to better understanding the work of the NBS Program. Last meeting, we had a presentation from Dr. Anne Comeau, who is the Deputy Director of the New England Newborn Screening Program. This talk gave us insights into how the program is managed on the scientific and testing side, however we were left with questions about how the program is managed. There is a Newborn Screening Advisory Committee that provides guidance and recommendations to the commissioner. We will hear from them today.  He introduced a panel for the discussion. 

Panelists include:
· Dr. Karen McAlmon, MD Chair, Massachusetts Newborn Screening Advisory Committee 
Dr. Karen McAlmon is a graduate of Harvard Medical School and trained at Boston Children's Hospital and Boston's Joint Program in Neonatology and is a board-certified neonatologist.  She is the Director of the Special Care Nursery at Winchester Hospital and also attends in the NICUs at Boston Children's Hospital and Beth Israel Deaconess Medical Center.  Dr. McAlmon also serves as the Director of the Beth Israel Lahey Health Neonatology Network.  She is a former president of the Massachusetts Chapter of the American Academy of Pediatrics and has served as a member of various Massachusetts DPH committees.  She is the current chair of the DPH Newborn Screening Advisory Committee.

· Anne Marie Comeau, PhD  Deputy Director, UMass New England Newborn Screening Program; Professor of Pediatrics, UMass Chan Medical School
Dr. Comeau is the Deputy Director of the UMass New England Newborn Screening Program, providing newborn screening for Massachusetts. Dr Comeau is also a
Professor of Pediatrics at the UMass Chan Medical School
· H Dawn Fukuda, ScM  Assistant Commissioner, Director of the Bureau of Infectious Diseases and Laboratory Sciences
Dawn Fukuda serves as an Assistant Commissioner at DPH and Director of the Bureau of Infectious Disease and Laboratory Sciences. Prior to this role, she served as the Director of the Office of HIV/AIDS for 13 years, and has a background as a health educator, medical advocate, and case manager. She is also a person living with Neurofibromatosis Type I.

· Jim Ballin, Esq Deputy General Council, Massachusetts Department of Public Health
Jim Ballin is Deputy General Counsel in the Department of Public Health’s Office of General Counsel. He serves as legal counsel for DPH’s Newborn Screening Program.

Dawn Fukuda started the conversation by stating that she is new to overseeing the NBS Program. She hopes that the discussion today will help inform the RDAC in their goal to make recommendations for improvement. Dawn shared the following slides: 
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Dawn then introduced Jim Ballin, the attorney for the NBS Program, to discuss the procedures for adding new screenings. The DPH commissioner determines what screening tests are added to the mandatory conditions. This would require an amendment to the regulations, which would mean a meeting of the Public Health Council and an opportunity for public comment. Regulation changes usually take about 4-6 months to complete. The pilot conditions are considered a research project and do require consent and IRB approval. There are no regulatory requirements to add a condition to the pilot study. This process is fairly simple. 
The NBS Program does provide a brochure in many different languages and it is available on the NBS website. 
Jim then introduced Dr McAlmon, the chair of the Newborn Screening Advisory Committee. Dr. McAlmon shared the following slides;
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Dr McAlmon explained the process of the NBS Program. She stated that the Advisory Committee was charged with making recommendations to the commissioner. The committee consists of a diverse group of professionals who are mandated by regulation. Nominations to the committee are made to the commissioner and appointed by the commissioner. We reach out to organizations for recommendations to the committee. Each term is for three years and the voting members are not paid. Some of the current members have been on the committee for years, and others have been on for a short time. During COVID, the committee lost some members through resignation or attrition. The committee is in the process of rebuilding. 
The committee previously decided that they needed to meet in person, but during COVID, they had difficulty making a quorum to meet. Therefore there was a gap in the meeting schedule during COVID. The committee has met at least once a year to qualify for the quality assurance requirement. The meeting schedule going forward may change. In the past, we only met when there was a screening test for review, but going forward, we are hoping to meet 2-4 meetings per year with additional meetings as needed. At the end of each meeting there is a listening session for attendees. There is a website for the NBS Program. It is in the process of updating the website. She then went on to discuss the decision-making process for the committee. 
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Dr. McAlmon shared the process explained on the slides. She then introduced Dr. Anne Comeau, who talked on the slide about technology and policy. For example, in the past, one test screened for one condition. That is not how it works now. Currently, a test can screen for many different disorders. Once we had a test that could screen for multiple conditions, we needed to have policies on how to determine what screens to make mandatory, what is part of the pilot, etc. 
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She explained that the guiding principles are critical to the program. She spoke to the length of the pilots. Dr. Bodamer spoke to the timeframe for the pilot. He recommended having a timeline for the length of time a screen is on the pilot. However, there are complex reasons why it is hard to decide how long a screen should be on the pilot. 

Dr Tierney thanked the panel for the presentation and their dedication to the expertise. 
He explained that the council members had sent some questions to him prior to the meeting and he would ask the panel questions on behalf of the council members. He would then open it to the full council for questions. 
Q.  Dr Tierney asked the panel when they expected the committee to be fully appointed and when they would decide on a meeting schedule. 
A. Dr McAlmon stated that she hoped that the committee would be fully appointed within the next year. She stated that they are actively seeking nominations. They are looking to get some nominations for parents and advocates. If anyone has a nomination, they should reach out to us. It will not mean a nomination is an appointment. There is not a set number of members, we don’t want too large of a committee. 
Dr. McAlmon stated that we hope to have at least a couple of parents,  caregivers, or advocates on the committee. 
Q. Dr. Tierney asked what the cadence of meetings will be going forward. 
A. Dr, McAlmon stated that the committee will be flexible and only meet when there is a reason to meet. She feels that the committee should be diverse racially, ethnically, and geographically. The committee will meet as needed but will look toward meeting 2-4 times in the next year. 
Q. Dr Tierney asked about RUSP alignment. He stated that NORD graded us lower because we were not RUSP-aligned. Could the panel explain why we are not RUSP aligned? 
A. Dawn answered by stating that most states that add a screening as soon as it is approved to be on the RUSP do not have an NBS Advisory Committee, like Massachusetts. We are fortunate to have this committee and feel strongly that we should look at the data to decide if it’s appropriate for Massachusetts before automatically adding it to our mandatory panel. 
She also added that, now that the committee will be meeting more frequently, we are hoping that the addition of the screen to the RUSP will trigger a meeting to review that condition. We value the local process. Dr. McAlmon confirmed that the current process will allow for the review of any national data used for the RUSP review. Dr. Comeau added that Massachusetts also looks at the availability of providers to care for the identified conditions. The committee feels that it is important to understand the resources available before adding a screen to the panel. 
Q. Dr. Tierney asked about the timeline for moving the conditions of the pilot to the universal screening panel. 
A. Dr. Comeau stated that some conditions don’t have a long history of treatment in infants. Sometimes, we don’t know the outcome until later in childhood. 
Q. Dr. Tierney, if a screening has been added to the RUSP, why does Massachusetts feel that it needs to be re-evaluated before adding it to the universal screening panel? 
A. Dr. Comeau answered by stating that the RUSP conditions are only recommendations. She also added that some of the conditions added to the RUSP have only had small data sets for review. Massachusetts will review any data from the national review. 
Dawn added that Massachusetts has a responsibility to ensure that experts have reviewed the data and confirmed that the data supports adding this condition to a mandated screening panel. 
Q. Dr. Tierney asked if a disorder could be added to the Massachusetts pilot even if it is not on the RUSP. 
A. Dr McAlmon answered by stating that the committee does not require a disorder to be on the RUSP to be evaluated; however, it would have to go through the same process. 
Q. Dr. Tierney asked for clarification of two terms on the criteria for determining if a condition is added to the panel. They are treatment and benefit. 
A. Dr McAlmon answered by saying that treatment needs to be available and accessible. The word benefit means that it is a benefit to the child in the newborn or infancy period, not necessarily later in life. 
Q. Dr. Tierney asked about using the legislative process to add a condition to the Massachusetts screening panel. He asked if someone could respond to the legislative process. 
A. Dr. McAlmon answered by stating that she was happy to hear the guest speaker say that using legislation to add a condition was not the preferred method. She believes that we need to rely on the scientific and advocacy communities to evaluate data and decide when a condition is appropriate to add to the panel. She feels that using the legislature would not be the best way forward.
Dr. Tierney stated that he had asked all of the pre-submitted questions and would open the floor to other questions. 
J McNary asked about the nomination process. When will this process be live? 
A. Dr. McAlmon answered by stating that the nomination form was created at the last meeting but needs to be approved by the committee. The next meeting has not been set, but she hopes they will be able to meet in September. 
J McNary followed up with another question. She asked about the word efficacy. How do you decide the efficacy of a treatment? In the example of SMA, what data is used to determine if a treatment was effective? Also, she asked what credentials the committee has to over-ride the FDA approval process. 
A. Dr. Comeau answered by stating that DPH does collect some data on treatment. DPH collects information on children at risk and some follow-up on treatment that the children receive. We collect information in a general way. We are not the ones following up about the side effects of treatment. We ask generally if the child is doing well on treatment and generally doing well. Dr. McAlmon added that Massachusetts does not supersede the FDA, but the committee does look at data collected by the FDA. 
Q. Dr. Gray-Edwards stated that it seemed to her that it was more about the timeline for evaluation. She asked if the committee could explain the timeline for which a disorder that was added to the RUSP would be evaluated by the committee.  
A. Dr. McAlmon added that the committee had previously discussed holding meetings after a new disorder was added to the RUSP but there has been no defined timeline or process. 
Dr. Comeau added that we do not have to wait for a RUSP inclusion. It was more a part of the data available for review. 
Dawn added that the committee was committed to working with the RDAC. The committee wants to work with partners to make the NBS process better and more transparent. 
Rep Livingstone asked what the fear would be to adding a disorder to the pilot? If a test was added to RUSP, what would be the issue of adding this to the pilot program. 
Dr Comeau added that the fear is not knowing enough about the treatment or condition. The other is overwhelming the system. Everyone is stressed and we need to make sure we are not overwhelming the providers. Some screenings can cause false positives and that creates anxiety among parents. There are also a limited number of specialists, and we don’t want to overwhelm the specialists with a larger number of conditions to deal with. 
Dr. McAlmon added that NBS is a screening to identify a child at risk. The child then needs to get diagnostics to make a diagnosis. We need to make sure we are not sending families on a diagnostic odyssey. 
Jim Ballin added that it is not necessarily fear; it is more about ensuring that we have all the information and evidence to mandate that a newborn be screened. If we are taking away the parent's consent and mandating a test, we want to be sure. 
T Pasquini added that she appreciates the committee’s concern to balance the system; however, without a diagnosis, you can’t treat. Does the committee consider the cost of delayed treatment? In your evaluation, how does this weigh into your evaluation? It is known in the ecosystem of rare diseases that evolving treatments and clinical trials are critical to progress toward better treatment. 
Dr Comeau states that Massachusetts is just different. Some states don’t have the ability to evaluate treatments like Massachusetts does. Some states just put the disorder on their mandatory screening but we look at the full spectrum of treatment and outcomes. 
Dr. McAlmon added that she is grateful for the collaboration with the RDAC. The goal of the committee is ensure that the committee does the best for the babies of the Commonwealth. 

Representative Livingstone posted the below update about the healthcare bill and let everyone know that he planned to give an update at the next meeting.  (H.4653 - House health care bill - Senate is taking up its version today as S.2871, this bill is the most likely to become law in the next month; (2) S.2499 - Senate drug pricing bill, House has not taken up; (3) H.4758 - House substance abuse and recovery coach bill, Senate has not taken up; and (4) H.4566 - House Maternal Health bill, Senate has not taken up)

Dr Tierney let all know that the NEXT FULL COUNCIL MEETING was Scheduled for September 19, 2024. 

ADJOURN. T Pasquini made a motion to adjourn. Rep Livingstone seconded. Dr. Tierney adjourned the meeting at 11:01. 
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Additional considerations

* Independent of screening technology provided key metrics
(sensitivity, multiplexing, high throughput..) are met.

* Confirmed diagnosis has implications beyond affected
newborn (genetic counseling for families).

e Unclear value for identification of maternal disease and/or
late-onset phenotypes through newborn screening.
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Nominations of Conditions (USA)
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Requirements for RUSP nomination

* Prospective population-based screening pilot study (patients
Identified and treated). Screening feasible and doable.

* Approved or clinically accepted therapy; urgency in newborn period
* Therapeutic intervention improves outcome

e Natural disease course known
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Implementation pilot studies

Maximize: Minimize: Collect: Define:

* Sensitivity ¢ Sampleuse ¢ Performance metrics * Study period

* Throughput ¢ Cost « Diagnoses, treatment and outcomes * Number of screened nbs
* Multiplexing * Number of diagnoses

e Specificity

Increasing complexity, cost, specificity and PPV

Adapted from M.Ellinwood PhD. MPS Society
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Personal observations in clinic

* About 2/3 of families seen in clinic for screen positive
results are not aware of scope of NBS program and/or pilot
studies (systematic data are lacking).

* Access to timely confirmatory testing (including genetic
testing) and/or (costly) treatment is challenging.

*VVolume of screen (true and false) positive referrals
Increases with the number of screened conditions.
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Single Center Experience With the Massachusetts State Newborn Screening Pilot £\ Boston _
Program for Mucopolysaccharidosis Type |, Pompe Disease, and X-Linked 5223{&5‘5
Adrenoleukodystrophy

Grassie C1, Siddharth A', Michl EJ1, Sacharow SJ7, Kritzer A1, Bodamer OA', Peake RWAZ?, Hall PL3, Matern D3, Suzette Huguenin4, Marzia Pasquali®, Pollard LMS,
and Al-Hertani W'

Division of Genetics and Genomics, Boston Children’s Hospital, Harvard Medical School, Boston, MA, USA. 2Department of Laboratory Medicine, Boston Children’s Hospital, Boston, MA, USA. 3Biochemical Genetics Laboratory, Mayo Clinic, Rochester, MN, USA. “Laboratory Corporation of
America Holdings (LabCorp), Research Triangle Park, NC, USA. ®Division of Medical Genetics and Pediatrics, University of Utah, Salt Lake City, UT, USA. ®Biochemical Diagnostic Laboratory, Greenwood Genetic Center, Greenwood, SC, USA.

The Massachusetts State Newborn Screenmg (NBS) program started screening for Diagnostic follow- up revealed 9 infants with late onset Pompe Disease

e Pllot project 1/29/18-9/30122 _ T
132 screen positive referrals for MPS1, Pompe disease and X-ALD.

Referrals are sent to one of ). There were no infants
EIELERESIEEHEL 21 confirmed diagnoses (incl. 9 late-onset Pompe disease, 1infantile-  REEEIES
onset, 2 Zellweger syndrome, 9 X-ALD)

findings from the BCH refe > (pseudodeficiency).
T

Where the world comes for answers

HARVARD MEDICAL SCHOOL
:\? TEACHING HOSPITAL

As of September 30, 2022, a total of 132 screen positive newborns (+NBS) were
referred to BCH requiring follow up to confirm or rule out a diagnosis of MPSI,
Pompe Disease, and X-ALD. Confirmatory testing included relevant molecular
genetic testing, leukocyte enzyme activity measurement, and biomarkers.

MPSI

Pompe Disease

X-ALD

* 65 newborns referred
for low alpha-
iduronidase (IDUA)

*  +NBS when IDUA
enzyme activity is
below 15%

* Biomarkersinclude
urine total
glycosaminoglycans and
urine non reducing end
(NRE)
glycosaminoglycans

52 newborns referred for
low alpha-glucosidase
(GAA)

+NBS when GAA enzyme
activity is below 20%
Biomarkers include
serum creatine kinase,
alanine aminotransferase
(ALT), aspartate
aminotransferase (AST),
and urine
glucotetrasaccharides

15 newborns referred for
elevated C26:0
lysophosphatidylcholine
(C26:0-LPC)

+NBS when C26:0-LPC is
above 0.2uM

Biomarkers include
plasma very long-chain
fatty acids and dried
blood spot LPCs

Newborn screening is important for early diagnosis of
lysosomal disorders (LDs) and initiation of targeted therapies to

improve health outcomes for identified infants

* The current screening strategy for LDs results in a high false

positive rate

* False positive cases raise concerns for potential negative

psychosocial impacts on parents and families

* Large numbers of false positive cases increase the burden on
an under-resourced and unfunded NBS diagnostic follow up

program

* Several other NBS programs employ two-tiered screening
strategies to improve false positive rates by measuring
biochemical markers for MPSI and Pompe Disease when IDUA

or GAA enzyme activities are reduced
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The Massachusetts State Newborn Screening (NBS) program started screening for 

Mucopolysaccharidosis Type I (MPSI), Pompe disease, and X-linked 

Adrenoleukodystrophy (X-ALD) as part of a pilot project on January 29, 2018. 

Referrals are sent to one of two centers in the state of Massachusetts (Boston 

Children’s Hospital, BCH; and Mass General Hospital, MGH). Herein we present the 

findings from the BCH referral site, over a period of four years and eight months.

Introduction

Methods

Results

Conclusions

•Newborn screening is important for early diagnosis of 

lysosomal disorders (LDs) and initiation of targeted therapies to 

improve health outcomes for identified infants

•The current screening strategy for LDs results in a high false 

positive rate 

•False positive cases raise concerns for potential negative 

psychosocial impacts on parents and families 

•Large numbers of false positive cases increase the burden on 

an under-resourced and unfunded NBS diagnostic follow up 

program

•Several other NBS programs employ two-tiered screening 

strategies to improve false positive rates by measuring 

biochemical markers for MPSI and Pompe Disease when IDUA 

or GAA enzyme activities are reduced

As of September 30, 2022, a total of 132 screen positive newborns (+NBS) were 

referred to BCH requiring follow up to confirm or rule out a diagnosis of MPSI, 

Pompe Disease, and X-ALD. Confirmatory testing included relevant molecular 

genetic testing, leukocyte enzyme activity measurement, and biomarkers.

MPSI Pompe Disease

X-ALD

•65 newborns referred 

for low alpha-

iduronidase (IDUA)

•+NBS when IDUA 

enzyme activity is 

below 15% 

•Biomarkers include 

urine total 

glycosaminoglycans and 

urine non reducing end 

(NRE) 

glycosaminoglycans

•52 newborns referred for 

low alpha-glucosidase 

(GAA)

•+NBS when GAA enzyme 

activity is below 20%

•Biomarkers include 

serum creatine kinase, 

alanine aminotransferase 

(ALT), aspartate 

aminotransferase (AST), 

and urine 

glucotetrasaccharides

•15 newborns referred for 

elevated C26:0 

lysophosphatidylcholine 

(C26:0-LPC) 

•+NBS when C26:0-LPC is 

above 0.2µM

•Biomarkers include 

plasma very long-chain 

fatty acids and dried 

blood spot LPCs

Diagnostic follow-up revealed 9 infants with late onset Pompe Disease 

(LOPD), 1 infant with infantile onset Pompe disease (IOPD), 9 infants 

with X-ALD (5 males and 4 females) and 2 infants with Zellweger 

spectrum disorder (both had PEX1 deficiency). There were no infants 

diagnosed with MPSI, but several were found to have genotypes 

causing reduced IDUA activity but not disease (pseudodeficiency).

Pilot project 1/29/18-9/30/22

132 screen positive referrals for MPS1, Pompe disease and X-ALD.

21 confirmed diagnoses (incl. 9 late-onset Pompe disease, 1 infantile-

onset, 2 Zellweger syndrome, 9 X-ALD)
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Discussion

« Communication gap — families, birth clinics, health care provider

* RUSP - continuous evaluation (conditions may need to be removed)

* False positive screens- 2" and 3™ tier in screening laboratory testing
* Work force — state of readiness for the next leap in newborn screening
* Pilot studies — Research versus implementation pilot studies

* Health equity - Access to confirmatory testing and therapies
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The Role of DPH in Newborn Screening

(MGL C.111 s. 110A, Tests of newborn children for treatable disorders or diseases)

* Ensure access to newborn screening for all infants born in Massachusetts.

* Convene meetings of the Newborn Screening Advisory Committee (NBSAC)
whose members are appointed by the DPH Commissioner to provide advice on
required screening.

* Establish regulations and enforce guiding principles for review, prioritization, and
addition to the screening panel.

* Receive recommendations from the NBSAC regarding addition/removal
of mandated conditions to the screening panel.

* Examine and approve addition of pilot conditions/screens and protocols.

* Manage a contract with University of Massachusetts to operate the Newborn
Screening Program on behalf of DPH.

e Evaluate the operations and impacts of the Newborn Screening Program.
.,

Massachusetts Newborn Screening
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Mandated and Pilot Screening
Definitions

 Mandated Newborn Blood Screening means the required statewide collection and testing of
newborn/infant blood specimens from all newborns/infants in Massachusetts and related follow up
activities for the benefit of the child tested (subject to religions exemption only) for diseases and disorders
for which: (1) there is a significant, life-challenging risk of morbidity or mortality to those who have the
disease or disorder if they are not treated in the newborn/infant period; (2) a standard of care screening test
is universally available; (3) a standard of care diagnostic evaluation is universally available for all
newborns/infants whose newborn screening results warrant such; (4) a standard of care treatment for the
screened newborn/infant is universally available; (5) a standard of care treatment in the newborn/infant
period is beneficial to the screened newborn with a confirmed diagnosis; (6) resources for and access to
treatment and counseling are available; and (7) the positive health benefits outweigh the risks and burdens
of screening and treatment.

* Pilot Study means a research protocol with an informed consent process approved by the Department's
Institutional Review Board that includes statewide testing of newborn blood specimens and related follow
up activities offered for those diseases and disorders that do not meet the criteria for Mandated Newborn
Screening but are likely, based on an evaluation of additional information to be gained through the pilot
study, to have the potential to meet the criteria for mandatory screening and provide a benefit to newborns.
Pilot studies provide for the maintenance of specimen identifiers, allowing study results to be linked to, and
reported for, specific individuals.

-
Massachusetts Newborn Screening
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Procedures for Adding New Mandated and Pilot Screening

(105 CMR 270.00: Blood screening of newborns for treatable diseases and disorders)

With advice from the NBSAC and the New England Newborn Screening Program (NENSP), the DPH
Commissioner decides whether to add new mandated conditions to the newborn screening panel.

Adding new mandated conditions requires an amendment to the regulations, including Public
Health Council review and a public hearing.

Mandated conditions are required for all babies born in Massachusetts, subject to a religious
exemption.

Pilot conditions are conducted as an optional research study. Parents/guardians provide verbal
consent at birthing hospital to participate in pilot screening and their decision is documented on
the dried blood spot collection card.

e Approximately 90% of parents consent to pilot

Massachusetts Newborn Screening Program provides a newborn screening brochure to

parents/guardians of newborns and includes a list of mandated and optional screening conditions.

-
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Newborn Screening Advisory Committee
(NBSAC)

* NBSAC collaborates with DPH and NENSP to provide scientific expertise and
advice on potential disorders for addition to the mandated or pilot screens
and works to bridge science, advocacy and practicality

* Membership includes, at a minimum, practicing pediatricians, public health
officials, neonatologists, obstetricians, clinicians and researchers
specializing in newborn diseases and disorders, clinical geneticists, birth
hospital representatives, NBSP professionals, medical ethicists, parents and
other consumers, other experts as needed to represent a variety of related
fields such as emerging technologies and health insurance

e Voting members are unpaid volunteers who are nominated and then
appointed by the DPH Commissioner for 3-year renewable terms

-
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Newborn Screening Advisory Committee
(NBSAC)

* Operates under the open meeting law

* Meetings:

* Usually occur when there are screening candidates for discussion, and at least once a
ée?lrofor required quality assurance reporting, with frequency guided by the need for
eliberation.

* Significantly hampered by COVID and a previous requirement for in-person
attendance with a need to meet quorum requirements.

* In the future, plans are for regular meetings to be held 2-4 times per year, with
additional meetings as needed.

* At the end of the meeting there is a listening session for community input.

* Voting members are those appointed by the DPH Commissioner. Non-voting
members representing DPH and NENSP are also present and may provide support.

* Website is being reformatted to include member names, a su%gestion
form, final minutes, meeting materials, a link to NENSP and a link to RUSP.

-
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Decision Making Process
Focusing on the Condition

» Education of members by experts, review of data, hearing from
community members

» Discussion to answer guestions and obtain clarification on data

>Assessment of the benefits and harms, in the context of the
Guiding Principles, and the benefit to population health

>Vote, as appropriate, for addition to mandated screening vs pilot
screening

» Evaluate status of conditions (pilot to mandate or remove)

Massachusetts Newborn Screening
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Technology implications for conditions screened and policies adopted

Tech nology

Multiplexing

|dentifying carriers

Mechanisms to select targets (MRM)
Requirements for genetic testing by
variant panels

Requirements for DNA-based testing
(SCID/SMA)

Requirements for sequencing, related
variant interpretation

Pollcy

Addition of promising but unproven
disorders through pilot

Consent for statewide optional
screening

Genotype equity — expansion of
variants

Addition of screening that cannot
exclude late-onset disorders
Addition of screening for disorders
with complex/later confirmed
diagnoses and phenotypes

Cost expansion (economic and
clinical)

Massachusetts Newborn Screening
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Lessons Learned

»The guiding principles are important for setting the framework for decision
making

» Evidence-based review should focus on condition, not technology

»There is value in pilot testing

* When conditions do not meet criteria for mandatory panel, yet hold promise for addition
in the future, we offer pilot screening while the Advisory Committee evaluates data.
Pilots are research and consent is required for participation.

 The Massachusetts statewide pilot model has been adopted by others, more recently
Wasserstein’s Screen Plus (NYC) and Bailey’s Early Check (NC)

» Fully assessing outcomes, including false positive rates as well as long-term
follow up, is essential for determining disposition of pilot screening
* SMA: —the oldest infants treated are 5 or 6 years old
* X-ALD: — pre-treatment, monitoring for cCALD continues

* Pompe: —vast majority have late onset prognosis
* MPSI: — outcomes being collected

Massachusetts Newborn Screening
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Newborn Screening
A Physician’s Perspective

Olaf Bodamer MD, PhD
NORD Rare Disease Center of Excellence
Boston Children’s Hospital/Harvard Medical School

olaf.bodamer@childrens.harvard.edu
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Personal involvement

* 2003-2009 Director of the Austrian Newborn Screening Program

* 2010-2014 Member of the Florida Newborn Screening Advisory Council
 2010-2014 Director of the Biochemical Genetics Laboratory Miami
* 2017-2019 Member of NBSTRN working group

* 2018-2022 Medical Advisor to CT Newborn Screening Program
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NEWBORN SCREENING: GET THE FACTS

There are more than

N W—

babies born in the
United States each year

Children should be

SCREENED SHORTLY
AFTER 24 HOURS

of being
born

Newborn screening

Y74 you Cron’. . .
o

Newborn screening is one

of the MOST SUCCESSFUL

public health initiatives
in the nation

helps keep your baby
healthy through a

HEEL STICK,
REARING TEST &

PULSE OXIMETRY '

baby’s

first test
Most states

screen B
for outof34

|
| RECOMMENDED

'HEALTH

| CONDITIONS

Most babies with
serious but
treatable
conditions
caught by
newborn
screening

More than
1 IN 300 NEWBORNS
GROW UP

have a condition /
f HEALTHY

detectable through

newborn screening
with expected
development

/

source: BabysFirst .org
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Newborn screening objectives

|dentification of asymptomatic newborns at risk for
disorders to achieve optimal health outcomes through

timely initiation of treatment once diagnhosis has

been confirmed.

Adapted from M.Ellinwood PhD. MPS Society
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The Impact of Early Treatment
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Ratschmann R et al. Molecular Metabolism and Genetics 2009
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