Pediatric Oncology Providers’ Opinions on the Addition of Pediatric
Cancer Syndromes to Wisconsin Newborn Screening
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BACKGROUND

CONCLUSIONS

Next Steps

The Wisconsin newborn screen (NBS) currently tests approximately 60,000 infants born in
Wisconsin each year for 47 different congenital conditions using dried blood specimens, based
on recent NBS data from 2020. The goal of NBS is to detect certain genetic disorders early in life
to improve outcomes. Annually, the Wisconsin NBS detects approximately 125 affected infants.

A cost-benefit analysis will need to be completed in addition to assay development for the
proposed 12 gene panel in order to determine the economic and technical feasibility of
screening approximately 60,000 infants born annually in Wisconsin.

Successful development of a cancer newborn
screening (NBS) program in Wisconsin could set
a precedent for other states to develop similar
NBS programs for pediatric genetic cancer
predisposition syndromes (PGCPS). Widespread

development of PGCPS screening programs could
identify approximately 4,000 newborns each year

across the United States.

Over 50 years ago, the World Health Organization (WHO) commissioned a report to assess the
principles and practice of disease screening.?2 As technology continuously accelerates, the gap
widens between what is technologically possible and what is practically and ethically feasible.
This report proposed 10 criteria that stakeholders ought to consider for addition of a genetic
disorder to the population (Table 1) and is referred to as the Wilson and Jungner classic
screening criteria. These criteria help stakeholders weigh the benefits of early identification of
disease with the potential costs, both monetary, physical, and psychosocial. In Wisconsin, the
Secretary of the Wisconsin Department of Health Services has established a process by which
individuals or groups can nominate a condition for NBS.

Furthermore, establishing comprehensive multidisciplinary clinics could aid in diagnosis and
treatment of children and families identified through the WI NBS for PGCPS. In addition to
the established cancer risks for these PGCPS, the natural history for the two most common
syndromes proposed include other health problems which could be mitigated with early
identification through NBS.

Finally, research to gather more opinions of stakeholders within the state of Wisconsin and
other geographic regions is currently underway.

Conclusion

Successful development of a cancer NBS program in Wisconsin could set a precedent for other
states to develop similar NBS programs for PGCPS. Widespread development of PGCPS
screening programs could identify approximately 4,000 newborns each year across the United
States. Furthermore, the development of a multi-gene panel and RNA sequencing for NBS
would open the possibility of screening for non-cancer genetic disorders that affect newborns
and children. As genetic testing through gene and RNA-based sequencing becomes
economically feasible, these conditions could be tested concomitantly with the current NBS
protocol via postnatal blood spot.

Each year, ~280 children will develop cancer in Wisconsin.? Survival rates have improved over
time, however, cancer remains the leading cause of non-accidental death in children.> While
most cancers are sporadic, germline pathogenic variants in pediatric genetic cancer
predisposition syndrome (PGCPS) genes are thought to contribute to at least 8.5% of childhood
cancers.®’ Based on disease incidence, approximately 66 infants could be identified annually
with the addition of the ten most common childhood cancer syndromes to the Wisconsin NBS.

The goal of this study is to gather expert opinions of Wisconsin pediatric oncology providers to
the proposed addition of these PGCPS to the NBS. Expert testimonies will provide important
considerations for potential implementation.

METHODS

Sampling Frame

ADDITIONAL KEY INFORMATION

Considerations for Pediatric Cancer Syndromes
The sampling frame included pediatric oncology physicians located at five pediatric oncology

centers in Wisconsin, including the University of Wisconsin-American HospFamily Children’s
Hospital (UW-AFCH), Children’s Hospital of Wisconsin (CHW), Marshfield Children’s ital (MCH),
St. Vincent Pediatric Hematology and Oncology (St. Vincent), and Gunderson Health System
Pediatric Cancer and Blood Disorders (GHS).

Survey Instrument Development

Respondents also shared to what extent they agree or disagree with statements that pertain
to the differences between the genetic disorders which are currently on the Wisconsin
newborn screen and the proposed pediatric cancer syndromes. 11 out of 12 respondents felt
that given that this set of disorders are inherited in an autosomal dominant pattern, screening
for these conditions would be beneficial for identifying the genetic conditions, as well as
beneficial for identifying parents with genetic cancer syndromes. However, only 8 of 12
respondents believe that screening for these conditions would be beneficial for the child
when considering that these autosomal dominant conditions often demonstrate incomplete
penetrance, and 11 of 12 felt that identifying a condition in infancy that may not present until
later in childhood leads to parents treating that child differently. In considering the age of

A survey was developed to ascertain pediatric cancer providers’ experience, attitudes, and
concerns regarding the addition of PGCPS to the Wisconsin Newborn Screen.

RESULTS

Survey Administration

Representatives from each of the five hospital systems were identified and contacted via email
to participate in the study and to distribute the survey to members of their pediatric oncology
teams. A reminder email was sent the following month. The survey was open from December

2020 to January 2021.

Data Analyses

General frequency responses for survey items were evaluated. The University of Wisconsin-
Madison institutional review board deemed this project exempt (2020-1334).

Syndrome

Birth
Incidence

Cancer Spectrum

Other Phenotypes

Respondent Characteristics

The survey had twelve total responses, and not every respondent answered every survey question.
Of 11 respondents, 10 (90.9%) were MDs and 1 (9.1%) had an MS. Most of the respondents
(81.8%) did not have specialized training in genetics, but all respondents had worked at least 2
years specifically in pediatric oncology

Positions on the Addition of Pediatric Cancer Syndromes

NF1 is the most prevalent pediatric cancer syndrome on the proposed list of conditions. 11 of 12
respondents (91.7%) “strongly agree” that NF1 should be added to the WI NBS. The most
commonly chosen reasons for the addition were that early detection could lead to reduction in
morbidity (90%), there are treatment or screening options available (90%), and screening for these
conditions would be beneficial for the child (90%). Reasons cited for NF1 not to be added to the WI

Figure 1. Extent to which respondents agree or disagree with the addition of ten

pediatric cancer syndromes.
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onset and availability of treatment and screening recommendations, none of the respondents
disagreed with the statement that early detection of these cancers is effective in reducing the
morbidity of these conditions.

Familial Implications

10 of 12 respondents felt that knowing a diagnosis as early as possible is important for the
family to make reproductive decisions and that most of their patients’ families would want to
know if their child was at risk for a childhood cancer. Still, 4 out of 12 respondents “somewhat
agree” that the anxiety/stress of reporting these conditions to families outweighs the
potential benefits.

Additional Considerations
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