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Webinar Outline

* Incorporate key points from article but not
repeat content

* Use case example to illustrate ways nurses
can incorporate genetics / genomics
Information into practice.

* Briefly discuss impact of new technology and
national recommendations on our definition
of childhood genetic disorders.
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Childhood Genetic Disorders

e Diseases or syndromes caused by

* Variants affecting nuclear or mitochondrial
genes, or

 Combinations of variant genes and
environmental factors, or

e Changes in the number or structure of one or
more chromosomes or chromosomal regions

* Manifest prenatally or before 18 years of age
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Clinical Features

Early diagnosis of phenvlketonuria, a cause of mental retardation, is important because it is treatable by dietary means. Features other than mental retardation in untreated patients
include a 'mousy’ odor; light pigmentation; peculiarities of gait, stance, and sitting posture; eczema; and epilepsy (Paine, 1957). Kawashima et al. (1988) suggested that cataracts and
brain caldfication may be frequently overlooked manifestations of dlassic untreated PKU. Brain caldfication has been reported in dihvdropteridine reductase (DHPR) defidency
(261630). Pitt and ODay (1991) found onlv 3 persons with cataracts among 46 adults, aged 28 to 71 vears, with untreated PKU. They concluded that PKU is not a cause of
cataracts, Levy et al. (1970) screened the serum of 280,919 'normal’ teenagers and adults whose blood had been submitted for syphilis testing., Only 3 adults with the biochemical

findings of PKU were found. Each was mentally subnormal. Normal mentality is very rare among patients with phenvlketonuria who have not received dietary therapy.

Evidence of heterogeneity in phenvlketonuria was presented by Auerbach et al. (1967) and by Woolf et al. (1968).

Coskun et al. (1990) observed scleroderma in 2 infants with PKU. Improvement in the skin lesions after commencement of a low phenvlalanine diet supported the possibility of a

causal relationship.

Widespread screening of neonates for phenviketonuria brought to light a class of patients with a disorder of phenvlalanine metabolism milder than that in PKU. These patients show
serum phenvylalanine concentrations well below those in PKU, but still several times the normal. PKU and hyperphenvlalaninemia breed true in families (Kaufman et al., 1975), each
behaving as an autosomal recessive. Kaufman et al. (1975) studied liver biopsies from patients with HPA and their parents. The patients with HPA had levels of phenvlalanine

hydroxvlase about 5% of normal.

Burgard et al. (1996) found that all patients but one who had predicted in vitro residual enzyme activity greater than 20% had mild PKU, while those with predicted in vitro residual
enzyme activity less than 20% were identified as having classical PKU. The authors stated that 'the difficulties of some patients to adjust their blood Phe level according to their
target value although they comply with the dietary recommendations might be caused by low residual enzyvme activity.' In addition, when considering the R2610Q) (612349.0006)
mutation (a mutation with a considerable amount of residual enzvme activity, which produced higher Phe levels than expected), they hvpothesized a negative intraallelic
complementation effect as an explanation for higher than expected diagnostic Phe values.

Mildly depressed IQ is common in treated PKU. Griffiths et al. (2000) analvzed IQ scores collected from 57 British children with early-treated dassic PKU using variants of the

Wechsler intelligence scale for children (WISC) in relation to indicators of dietary control such as serum phenvlalanine levels and sodoeconomic factors. The authors found that, after

rorracting for encineconnmic ctatiie rhenvlalanine contenl at ace ? wac nradictive nf Arrarall T althoaioh early and continiinnic treatment did not nececcarily laad ta normnalization of
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What is phenvlketonuria?

Phenylketonuria (commonly known as PKU) is an inherited disorder that increases the levels of a substance
called phenylalanine in the blood. Phenylalanine is a building block of proteins (an amino acid) that is
obtained through the diet. It is found in all proteins and in some artificial sweeteners. f PKU is not treated,
phenvlalanine can build up to harmful levels in the body, cansing intellectual disability and other serious health

problems.

The signs and symptoms of PKU vary from mild to severe. The most severe form of this disorder is known
as classic PKU. Infants with classic PKU appear normal until they are a few months old. Without treatment,
these children develop permanent intellectual disability. Seizures, delayed development, behavioral problems,
and psvchiatric disorders are also common. Untreated individuals may have a musty or mouse-like odor as a
side effect of excess phenylalanine in the body. Children with classic PKU tend to have lighter skin and hair
than unaffected family members and are also likely to have skin disorders such as eczema.

Less severe forms of this condition, sometimes called variant PKU and non-PKU hvperphenvlalaninemia,
have a smaller risk of brain damage. People with very mild cases may not require treatment with a low-
phenvlalanine diet.

Babies born to mothers with PKU and uncontrolled phenylalanine levels (women who no longer follow a low
-phenylalanine diet) have a significant risk of intellectnal disability because they are exposed to very high
levels of phenvlalanine before birth. These infants may also have a low birth weight and grow more slowly
than other children. Other characteristic medical problems inchude heart defects or other heart problems, an
abnormally small head size (microcephaly), and behavioral problems. Women with PKU and uncontrolled
phenvlalanine levels also have an increased nisk of pregnancy loss.



& NCBI Resources ¥ How To @) Sign in to NCB

Bookshelf This Book  [¥] | |

Limits  Advanced Help

GeneReviews by Title Disable Glossary Links Print View = Prey Mext = GeneReviews ™ [Internet].

Pagon RA, Bird TD, Dolan CR, et al,
editors.

Seattle (WA). University of Washinaton

Seattle; 1993-.

Boolkshelf ID: NBK1504  PMID: 203016877

Phenylalanine Hydroxylase Deficiency

Synonym: PAH Deficiency. Includes: Hyperphenylalaninemia (HPA), Phenylketonuria (PKU), Variant PKU
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Diagnosis

Initial Posting: January 10, 2000; Last Update: January 21, 2012, Clinical Description

Differential Diagnosis

Summary Goto: ) Management — 18 pgS

Disease characteristics. Phenylalanine hydroxylase (PAH) deficiency results in intolerance to the dietary intake of the essential amino acid
phenylalanine and produces a spectrum of disorders including phenylketonuria (PKU), non-PKU hyperphenylalaninemia (non-PELU HPA),
and variant PKLU. Classic PKU is caused by a complete or near-complete deficiency of phenylalanine hydroxylase activity, without dietary
restriction of phenylalanine, most children with PKU develop profound and irreversible intellectual disability. Mon-PKU HPA is associated Malecular Genetics
with a much lower risk of impaired cognitive development in the absence of treatment.

Genetic Counseling

Resources

References
Diagnosisitesting. PAH deficiency can be diagnosed by newborn screening in virtually 100% of cases based on detection of the presence _—
of hyperphenylalaninemia using the Guthrie microbial or other assays on a blood spot obtained from a heel prick. PKU is diagnosed in
individuals with plasma phenylalanine (Phe) concentrations higher than 1000 pmaoliL in the untreated state; non-PKU HPA IS diagnosedin - GeneReviews Links =

individuals with plasma Phe concentrations consistently above normal (i.e., =120 ymol/L), but lower than 1000 pmoliL when on a normal

diet. Molecular genetic testing of PAH is used primarily for genetic counseling purposes to determine carrier status of at-risk relatives and
for prenatal testing. GeneReviews Advanced Search

GeneTests Home Page

Management. Treatment of manifestations: Classic PKLU: a low-protein diet and use of a Phe-free medical formula as soon as possible About GeneTests

after birth to achieve plasma Phe concentrations of 120-360 pmol/L (2-6 mag/dL). A significant proportion of individuals with PELU may GeneTests Laboratory Directory
benefit from adjuvant therapy with 6R-BH4 stereoisomer. Non-FPKU HPA It is debated whether those with plasma Phe concentrations

roncictantly halow RO omalll M0 maddl ) rennire distan treatmant

GeneTests Clinic Directory
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Fictitious Case Example

* 5 year old female, evaluation of hypernasal
speech in a multidisciplinary velo-pharyngeal
Insufficiency clinic

* Clinic nurse obtains brief history.

e Ventricular septal defect — closed on its own
o <5t percentile height & weight
e Chronic otitis media — 4 sets of PE tubes
* Clinic nurse finishes by saying the child “looks

different” & doesn’t seem to understand
personal boundaries



Clinical Nurse Specialist Findings

* Dysmorphology: mildly upward slanting
palpebral fissures, rectangular nose,
downward turned upper lip, somewhat
prominent simplified ears, long slender

fingers. No palatal notch nor bifid uvula.
(http://onlinelibrary.wiley.com/doi/10.1002/ajmg.a.v149a:1/issuetoc)

* Development: walked at 15 months, single
words at 2 years, full sentences ~ 4 years
but difficult to understand, difficulty following
sequential instructions
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Nasopharyngoscopy Findings

e Short palate
e Poor lateral wall movement
* Medially displaced internal carotid arteries
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Abbreviated Family History

41y @ O

Ovarian CA
: 32y, healthy
31y ? 28y, healthy Cleft palate repair
healthy C student, tutoring
9y 11y, healthy / oy
healthy Good student Hypernasal speech

VSD



FISH for 22911.2 Deletion Ordered

22q11.2 deletion




Velo-Cardio-Facial Syndrome

 Chromosome deletion syndrome

e Typically submicroscopic so more accurate to
call contiguous gene deletion

* Majority de novo but transmitted In
autosomal dominant manner
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De Novo or Inherited?

41y @ Q

Ovarian CA
: 32y, healthy
31y ? 28y, healthy Cleft palate repair
healthy C student, tutoring
9y 11y / oy
healthy Hypernasal speech
VSD
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Consultation with Midwife

41y @ Q

Ovarian CA
: 32y, healthy
31y ? 28y, healthy Cleft palate repair
healthy C student, tutoring

O Q@ A
9y 11y =) N

healthy Hypernasal speech
VSD
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Variable Expressivity, 100% Penetrance

* /0% have congenital heart disease or palatal
abnormalities or characteristic facial features
or learning difficulties or iImmune deficiency
or any combination of these.

 ~25% adults have psychiatric disorder

 List of additional findings possible is
extensive

http://www.ncbi.nlm.nih.qov/books/NBK1523/
http://ghr.nlm.nih.gov/condition/22g112-deletion-syndrome
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ACMG Recommendations for Reporting of Incidental Findings in
Clinical Exome and Genome Sequencing

Robert C. Green, MD, MPH'#, Jonathan S. Berg, MD, PhD®, Wayne W. Grody, MD, PhD**®, Sarah
S. Kalia, ScM, CGC', Bruce R. Korf, MD, PhD’, Christa L. Martin, PhD, FACMG®, Amy McGuire,
JD, PhD?, Robert L. Nussbaum, MD', Julianne M. O’Daniel, MS, CGC"', Kelly E. Ormond, MS,
CGC'2, Heidi L. Rehm, PhD, FACMG?'®, Michael S. Watson, MS, PhD, FACMG", Marc S.
Williams, MD, FACMG"®, Leslie G. Biesecker, MD'®

'Division of Genetics, Department of Medicine, Brigham and Women'’s Hospital and Harvard Medical School, Boston,
Massachusetts, USA; “Partners Healthcare Center for Personalized Genetic Medicine, Boston, Massachusetts, USA:
3Department of Genetics, University of North Carolina at Chapel Hill School of Medicine, Chapel Hill, North Carolina,
USA: “Division of Medical Genetics, Department of Human Genetics, UCLA School of Medicine, Los Angeles, California,
USA: *Division of Molecular Pathology, Department of Pathology & Laboratory Medicine, UCLA School of Medicine, Los
Angeles, California, USA; °Division of Pediatric Genetics, Department of Pediatrics, UCLA School of Medicine, Los
Angeles, California, USA; 'Department of Genetics, University of Alabama, Birmingham, Alabama, USA; ®Department of
Human Genetics, Emory University School of Medicine, Atlanta, Georgia, USA; “Center for Medical Ethics and Health
Policy, Baylor College of Medicine, Houston, Texas, USA,; "“Division of Genomic Medicine, Department of Medicine, and
Institute for Human Genetics, University of California, San Francisco, San Francisco, California, USA; "lllumina, Inc.,
San Diego, California, USA, 12Departmaent of Genetics, Stanford University, Stanford, California, USA; "*Department of
Pathology, Brigham and Women’'s Hospital and Harvard Medical School, Boston, Massachusetts, USA; 14 American
College of Medical Genetics and Genomics, Bethesda, Maryland, USA; "*Genomic Medicine Institute, Geisinger Health
System, Danville, Pennsylvania, USA; ®National Human Genome Research Institute, National Institutes of Health,
Bethesda, Maryland, USA

List of genes to be examined and reported regardless the
Indication and regardless the age of the patient



Finding Health Care Professionals
Trained in Genetics / Genomics

International Society of Nurses in Genetics
* WWW.ISoNng.org

American College of Medical Genetics

* Www.acmg.net

National Society of Genetic Counselors

° WWW.NSQC.0rg

Clinic Directory of Genetics Clinics

e www.ncbi.nlm.nih.gov/sites/GeneTests/clinic?
db=GeneTests



Tuesday, May 7, 2013, 3:30-4:30
n.M.

A Blueprint for Genomic Nursing Science

* Drs. Kathleen Calzone, Jean Jenkins, and Ann Cashion,
NIH, and Dr. Alexis Bakos HRSA, summarize
recommendations from a 2012 Genomic Nursing State of
Science Advisory Panel. This blueprint provides the
framework for furthering genomic nursing science to
Improve health outcomes. Suggestions for targeted
research to build the evidence base of the value of
genomic information are offered.

Reserve your Webinar seat now at:
https://wwwl.gotomeeting.com/reqister/1564965
36
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