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• To define the need for genetic education in the state of WV in nursing 
schools

• To define the increase of genetic defects and consults at a WV hospital

• To outline the lack of genetic resources in the state of WV

• To outline the role of clinical genetic nurse

• To outline how a clinical genetic nurse can assist with bedside nursing care

• Call to action to get education in nursing schools

• Where to find resources



“Know what sparks the light in 
you so that you, in your own way, 
can illuminate the world” ~ Oprah



The Need

1. 1. Increase in Perinatal/Neonatal Palliative Care 
Consults

2. 2. Increase in rare genetic diseases and congenital 
malformations

3. 3.Increase genetic education to assist bedside 
nurses



• ABOUT 1 IN EVERY 33 BABIES IS BORN WITH A 
BIRTH DEFECT IN WEST VIRGINIA. (2012-2016) 
Every 4 1/2 minutes a baby is born with a birth 
defect in the United StateS

“



Vermont Oxford Network

• VON is health care professionals and families at more than 1,400 member 
centers collaborating to improve neonatal care around the world with data-
driven quality improvement and research

• VON reports and reporting tools help members identify opportunities to 
improve care for infants and families. Members can track performance over 
time to benchmark their practices and outcomes against previous years, 
subgroups of similar centers, and the network as a whole.

• If an anomaly is included in Appendix C, answer “Yes” regardless of whether 
it was considered lethal or life threatening.





What is a "Yes" what is a "NO" VON Congenital 
anomalies

• Answer “Yes” if the infant had one or more of the congenital anomalies 
included in the Congenital Anomalies List in Appendix C of the Manual of 
Operations, Part 2. Enter applicable codes in the spaces provided.

• To be considered lethal or life threatening, the anomaly must either: (1) be the 
primary cause of death, or (2) be treated prior to discharge with specific 
surgical or medical therapy to correct a major anatomic anomaly or a life 
threatening physiologic dysfunction.

• Code 901 Other Lethal or Life Threatening Central Nervous System Anomaly 
902 Other Lethal or Life Threatening Congenital Heart Anomaly 903 Other 
Lethal or Life Threatening Gastro-Intestinal Anomaly 904 Other Lethal or Life 
Threatening Genito-Urinary Anomaly 907 Other Lethal or Life Threatening 
Pulmonary Anomaly 100 Other Lethal or Life Threatening Anomaly



The following conditions should not be coded 
as Congenital Anomalies: 

• • Cleft Lip without Cleft Palate 
• • Club Feet 
• • Congenital Dislocation of the
• Hips 
• • Congenital CMV 
• • Cystic Fibrosis 
• • Extreme Prematurity 
• • Fetal Alcohol Syndrome 
• • Hypospadias 
• • Hypothyroidism 

• • Intrauterine Growth Restriction 
• • Intrauterine Infection 
• • Patent Ductus Arteriosus 
• • Persistent Pulmonary 
• Hypertension (PPHN) 

• Polydactyly ,Syndactyly

• • Pulmonary Hypoplasia 
• • Small Size for Gestational Age 

•Limb Abnormalities 
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Gaps noticed What did the lack of genetic training/ education fall upon to 
perform

Lack of understanding of correct collection of 
genetic samples

Example: Place on ice immediately, Spin counter-clock wise 6 times 
after obtaining, Must be collected in special colored specimens 

Nurses were having to repeat labs due to wrong 
specimen collect

Nurses

Tests were unable to be processed due to 
incorrect specimen collect/ process

Nurses

Parents/caregivers asked nursing staff questions 
about infant condition more than they would 
ask or wait for the Neonatal rounds

Nurses

Lack of expected clinical care Nurses

Lack of community resources Nurses



Think Back

Raise your hand if….

Nursing School Education



Why do we need genetic education as a nurse?

• One in 10 patients have a genetic component to their condition,
• Increasingly, genomic testing helps diagnose rare disease and better diagnoses 

sub-type of common conditions. 
• Congenital malformations, affecting approximately 2% of live births, are 

responsible for a large proportion of NICU admissions
• Genetic Disorders in the NICU/PICU In the United States, monogenic diseases 

account for ~20% of infant deaths and ~18% of pediatric hospitalizations.



Why does in matter in Neonatal/ Perinatal population

• Infants admitted neonatal intensive-care unit (NICU) often have rare 
genetic disorders; these infants contribute considerably to mortality figures 
both in the NICU and in early childhood. 

• Wojcik, M.H., Schwartz, T.S., Yamin, I. et al. Genetic disorders and mortality in infancy and early 
childhood: delayed diagnoses and missed opportunities. Genet Med 20, 1396–1404 (2018). 
https://doi.org/10.1038/gim.2018.17



What does the Medical Literature say?

• With improvements in health care, genetic diseases have become the leading 
causes of infant mortality in neonatal intensive care units (NICUs) (Jacob et al., 
2015)

• There is growing literature on the clinical utility of gene panels in a number of 
disorders in the NICU 

• Understanding the genetic causes of the affected infants could help identify and 
improve potential therapeutic options (Fernandez-Marmiesse et al., 2018).

• Therefore, the need for genetic diagnoses of critically ill infants is paramount for 
the effective management of these patients (Tan et al., 2017; Gyngell et al., 
2019).

• Carroll, J., Wigby, K. & Murray, S. Genetic testing strategies in the newborn. J Perinatol 40, 1007–1016 (2020). 
https://doi.org/10.1038/s41372-020-0697-y



What we know….
• Currently, many practicing nurses lack genomic literacy which inhibits 

effective patient care.
• The current scope of nursing practice demands genetic and genomic 

literacy.

Deborah Jacks Camak, Increasing importance of genetics in nursing, Nursing Education Today, Volume 44, 2016, Pgs 86-91, ISSN 0260-6917 https://doi.org/10.1016/j.nedt.2016.05.018.



What does Genetic Education look like in WV?

WEST VIRGINIA CENTER FOR NURSING
Recruitment. Retention. Collaboration

https://wvcenterfornursing.org/


Nursing Genetic Education



Is it fair for one department to carry the state load?

• WVU Genetic Department is the only Genetic Department in the 
State of West Virginia

• Currently, there are no geneticist practicing in the State

• WVU has genetic counselor (1)

Genetic Dietician (1)

Genetic Pharmacist that belong to  NYMAC

• 0 Clinical Genetic Nurses 



What is a Clinical Genetic Nurse?

• Document family histories, including pedigrees 

• Perform genetic focused health assessments 

• Provide health teaching with a genomic focus to patients, families, peers and 
community 

• Coordinate care with patients, families, and other health care providers, 
including the community



Do nurses really play an important role in 
genetic nursing?

• NICU nurses play an important role in providing 
comprehensive care to these patients and their families.

• Research has demonstrated gaps exist in the genetics 
knowledge of nurses and that they lack comfort when 
applying genetic information to clinical practice



Increase Interest in genetic education

• There is a great deal of interest in additional genetics 
education to support NICU nurses in working with this 
patient population, and continuing education 
opportunities should be provided to help them serve 
this patient population with confidence.

Shields, Kathleen, Journal of Neonatology, 2021/05/01, Genetics in the 
NICU: Nurses’ Perceived Knowledge and Desired Education



Application of Next -Generation Sequencing for Genetic Diagnosis in Neonatal 
Intensive Care Units: Results of a Multicenter Study in China

• Definitive molecular diagnoses of 142 infants (46.25%) uncovered 99 
disorders; 21 disorders displayed on 44.37% of the diagnosed 
patients. Genetic etiologies were identified for 61.73% (50/81) of the 
deceased infants.

• Why is this significant? Prenatal findings [n (%)] 29 (9.45%), 14 
(4.56%), Had a family history of genetic disorder on average the 
confirmed diagnosis was not achieved till Average DOL 76

• Zhu T, Gong X, Bei F, Ma L, Chen Y, Zhang Y, Wang X, Sun J, Wang J, Qiu G, Sun J, Sun Y, Zhang Y. 
Application of Next-Generation Sequencing for Genetic Diagnosis in Neonatal Intensive Care Units: 
Results of a Multicenter Study in China. Front Genet. 2020 Nov 6;11:565078. doi: 
10.3389/fgene.2020.565078. PMID: 33240318; PMCID: PMC7677510.



• Timely diagnosis provides actionable 
information for a medical decision-making in the 
NICU (Willig et al., 2015; Wilkinson et al., 2016) and for their 
parents of reproductive ages (Vandersluis et al., 2020).

• So a careful selection of patients who are eligible 
for (NGS assays) is imperative to facilities that 
have low geneticist to population ratio.



How does genetic education assist bedside 
nurses?

1.Assist in contacting corresponding testing lab for specific instructions on specimen 
collections and retrieve the proper lab specimens with the help of the 
management in lab

2.Assist bedside nurses in collecting specimen/labeling
3.Assist neonatologist with family pedigree/ family history obtainment
4.Provide genetic education on specific genetic conditions to the Perinatal Neonatal 

Palliative Care consults
5.Provide a second nursing assessment after the 1st nursing assessment for concern 

for congenital defect/ genetic case
6.Provide “unit specific” education for rare genetic cases
7.Present our findings 
8.Provide families with Community support groups or internet-based support groups



Genomic Testing in the NICU

• Performing genetic testing at the first clinical 
indication can shorten the time to a diagnosis, guide 
immediate changes in medical management, and 
inform the path forward to optimal care.





Invitae



Providing genetic education



Ways to connect 



NYMAC Team WV

The New York Mid-Atlantic Caribbean (NYMAC) Regional 
Genetics Network, in collaboration with the NYMAC West 
Virginia Team, is striving to understand and address the 
barriers faced by WV families in obtaining genetic services. 
One major issue identified by the WV Team is the lack of 
adequate genetics education within healthcare provider 
training programs in the state.  Accordingly, one potential 
solution to this problem is to expand the genetics 
knowledge of healthcare providers practicing in WV by 
providing funding for educational endeavors.



https://nymacgenetics.org/west - virginia/

https://nymacgenetics.org/west-virginia/


• The future is getting required genetic courses as part of the core 
curriculum in all nursing schools in WV

• Increase educational awareness of genetic nursing, genetic 
education and genetic network with collaboration with the NYMAC, 
ISONG and WVU

• Provide families with the resources they need for complex care



NYMAC Genetic Educational Funding Assistance





Presenting at the World Conference

• Congratulations! We are pleased to inform you that your 
abstract 35, titled "“Mind the Gap”: Genomics Nursing 
Workforce Development in Rural Settings," has been 
accepted for a podium presentation at the 2022 ISONG 
World Congress, which will be held at the Washington 
Duke Inn in Durham, North Carolina, USA, from November 
11-13, 2022. Podium presentations are 15 minutes in 
length. 



Questions?
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