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Objectives

Describe the impact of genetics and genomics
and how nurse educators can prepare students
to apply the information into practice by:
Identifying patients and families with, or at risk
of, genetic conditions

Indications for referral to specialist

Ordering and understanding genetic test results
and recommending treatments

Implications for patient with condition and for
other family members

Identify challenges of new genetic
technologies and the impact on patient ce
and families
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Human Genome Project

* ItJune 26, 2000 that US President
Bill Clinton and UK Prime Minister
Tony Blair announced the
successful completion of a “draft
sequence” of the human genome.

The project itself had begun a
decade earlier, through
government funding from the US
Department of Energy and the
National Institutes of Health, and
aframework of international
collaboration

Image
http://seedmagazine.com/content/article/theon
ceandfuturegenome
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Overview

The haplotype map, or
"HapMap," is a tool that
allows researchers to
find genes and genetic
variations that affect
health and disease.

+ http://www.genome.gov/10001688
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Nursing Faculty is the Key

* Inthe 21 st century, it imperative that
nurse educators in advance practice
expand upon the science of geneticsand %
new technologies surrounding the science %

The new technology should explore the 4& ‘5 2
impact on healthcare of the individual and ny 5

families.

* Government U.S. public surveys have J,
indicated an interest in using genomic o
technology in their health care \[/w

* Nurses need to know the science to p

communicate on an interdisciplinary level
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Case

* Carl, aged 35, is concerned about his
family history of colorectal cancer (CRC)

E g
and consults his primary care provider.

. He has already drafted his family history
online using the web site for the US
Surgeon General's Family History
Initiative Carl's sister Ann has CRC, his

mother died of ovarian cancer and his
maternal grandfather has CRC
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Nature Revews | G

Case

« Carol is 10 weeks pregnant. At her first

E g
appointment she tells her obstetrician
: that her paternal aunt has two sons
with a learning disability.
* A nurse practitioner student who is a

friend has reassured Carol that there
would be no risk to her baby because
the problem is "on her dad's si

Important is collection of the patient’s history and physical exam

EDICAL HISTORY
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= Congenital anomalies Multiple miscarriages

Mental retardation Multiple stillbirths
Known genetic disease Significant learning
Metabolic disorders disorders
Psychiatric issues
Ancestry, ethnicity
Consanguinity

Chronic serious illness

Seizures

Hemoglobinopathies
Hearing impairment
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Pregnancy History

Amniotic fluid
[““Age of mother abnormalities
i1 €onsanguinity Blood screening

Family members with (triple/quadruple
nown chromosomal screen )

L rorla’rr;\ga?mg?ts or = Medications or drug
A= PBvious premature abuse
Births = HELLP syndrome
Parental infertility ( 3 or . n
more miscarriages) - ?éi?ﬂ;gigf;ﬂ_ers

of reproductive
hnology thrombin, Facts

al ultrasounds Leiden, protei
* Known Terat:
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The Neonatal History

Symmetric intrauterine growth restriction
Large for gestational age without a reason
Hearing loss

Persistent hyperbilirubinemia

Poor adaptation to the environment
Hypotonia or hypertonia

Seizures

Remarkable metabolic screen results
Major organ disruption
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The Pediatric History

= Developmental delay,

= Learning disabilities,

= Congenital anomalies,

= Hearing or visual impairments,
= Dysmorphic features,

= Metabolic disorders
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our patients with genetic eye

PHYSICAL EXAM
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Physical Examination
General dysmorphology

-Minor and major
anomalies

Growth parameters and
neurological evaluation
>3 minor anomalies -
20% risk of major
anomaly or mental
retardation

-Single major anomaly-
think genetic
investigation!
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ace and neck

= Synophrys

Flat bridge nose
Hypotelorism
Hypertelorism

Nostrils anteverted
Epicanthal fold

Iris freckles/ cataracts
Upward palpebral slant
Cleft uvula

Downward palpebral slant
Short palpebral fissures

Some Minor Congenital Anomalies

Face and neck

Long philtrum
Short philtrum
Smooth philtrum
Microstomia
Macrostomia
Macroglossia
Micrognathia
Webbed neck
Redundant neck skin
Ptosis

Ear Anomalies
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ranium and scal|

= Triple hair whorl

= Patent metopic
suture

Flat occiput
Prominent occiput
Frontal bossing

= Widow’s peak

4

me Minor Congenital Anomalies

Ears

= Lack of helical folding
(single

helix: flat without ridges or

indentations)

Ear lobe crease

Ear lobe notched

Lop ear (forward displaced

and protruding)

Cup-shaped ear

Thickened helix ’

p %

VAN

Helix attached -»@

Limbs

v
me Minor Congenital Anomalies
nk
= Cubitus valgus

= Extra nipples
< Single umbilical
artery
Umbilical hernia
Diastasis rectus
= Glandular
hypospadias
Shawl scrotum
(redundant skin folds
over the base and the
‘top of the penis)
Vaginal tag/fusion
=K

Tapered fingers
Overlapping fingers

Broad thumb, broad great
toe

Clinodactyly

Nails hyperconvex or
hypoplastic
Increased space
toes
Syndactyly, toe:
overlapping di

Facial and Trunk Anomalies
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Skin Anomalies

Major Congenital Anomalies

Cleft lip, cleft palate
Congenital heart disease

Brain anomalies, neural tube
defects

Omphalocele
Specific skin lesions

Generalized dysmorphism
and growth restriction
Asymmetry (facial, skeletal,
limb)

Hepatosplenomegaly
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New Technological Advances and Ethical and Social Considerations

GENETIC SCREENING AND TESTING

Genetic Screening

Antenatal screening

* Newborn screening

* Pre-implantation genetics

Screening for disorders such as cystic
fibrosis and X linked conditions

* Pre-symptomatic and symptomatic
testing
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MCAD, medium
chain Acyl-CoA

¢ Fetal Nucleic Acid Technology
Technology is a revolutionary approach to
g prenatal genetic screening.

« Cell-free fetal nucleic acids (cffNA) can be
detected in the maternal circulation during
pregnancy

» Offering an excellent method for early non-

1 invasive prenatal diagnosis (NIPD) of the
genetic status of a fetus.

Presymptomatic/Asysmptomatic
Testing

Screening helpful in detecting early signs and
prevention of complications

Cancer Risk Screening
Hereditary cardiac arrhythmias

Genetic testing for rare inherited disorders is used
to determine the diagnosis and treatment

Children with early onset diabetes with a mutation
in HNF1 alpha gene is capable of producing
insulin and can transfer off insulin
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FISH Testing

Fluorescence in situ hybridization:

Uses fluorescent labeled

chromosome -specific DNA

segments

“You need to know what you are
fishing for

*Probe lights up when exposed to
ultraviolet (UV) light.

sViewed under scope to identify

missing, additional or rearranged

chromosomal material

Whole genome array comparative
genomic hybridization

Atool used to sift through and
analyze the information contained
within a genome.

Same genes in all cells; All genes
not active at same time

Detect abnormal numbers of DNA
sequences (deletions, duplications)
of very small segments

Efficient method to confirm clinical
suspicion of certain conditions
Very useful with DD/MR with minor
anomalies

New Era of the Internet

Direct to consumer testing a new

paradigm

Sold via the internet and not gone under
linical evaluation

No direct consult with healthcare provider

* Value of the test and ramifications not

clear and challenges to health care

roviders

=
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Navigenics

Welcome to Navigenics

oalth sndle introcucs the first Pe

SecoDs a deCODE genetics
"2 é the pioneers in gene discovery
deCODEme
. the most comprehensive genome scan

with information on more diseases and ger

Know your CODE.

é = Join deCODEme today. @

signup

o~

Consumer Genetic Testing

Genetic testing companies.

* These include high-profile
entrepreneurial efforts backed and
supported by the likes of Google (GOOG
Fortune 500), Genentech (DNA)

* http://www.pathway.com/dna-
reports/full-list-of-conditions




Slide 37

Slide 38

Slide 39

What do they Test?

Celiac disease
Drug response
Fetal gender

Personal Genome O
Addiction O
Alzheimer disease .
Arthritis * Nutrigenomic testing
Asthma * Glaucoma

Athletic performance  + M/S

Cancer ( breast, * Hemochromatosis
colon, lung, stomach, « QOsteoporosis

pro%tate) Recurrent pregnancy los:
Heritage RLS

S

Future and Current Genetic
Treatments

dvance Genetic Treatments

Pharmacogenomics
-P450
- CYP polymorphisms
Gene Therapy
Stem cell Therapy

* Nanotechnology
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Could genetics improve prescribing
drugs?

JAVA
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Association of Cytochrome P450 2C19
Genotype With the Antiplatelet ffect
and Clinical Efficacy of Clopidogrel Therapy
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Suri, ., Fennir, H., & Baljt, 5. (2007).
Nanotechnology- based drug delivery system.
Journal of Occupational Medicine and
Toxicology. R2 (16) do’: 10.1186/1745-6673-2-16

Role of APN in Genetic Referral

Know when to refer = Coordinate specialty

Refer to support

groups p
Follow-up in \
primary care

, Clarify and explain care and work with
referral and results interdisciplinary team
to family = Educate school

Educate and personnel
support familyand = Advocate for
patient educational services
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Psychosocial Issues Related to a
Genetic Diagnosis

Emotional response to the news
Feelings of stigmatization

Fear of discrimination

Family implications; impact on family and work
relationships

Implications for reproductive choices
Community and culture

Diminished access to medical services
Relationship to the medical community

Genetic Information

ondiscrimination Act (GINA)

A federal law (passed 2008) that prevents
health insurers and employers from
discriminating based on an individual’s
enetic information

W

The bill is intended to allow Americans to
take advantage of the benefits of genetic
testing without fear of losing their health
nsurance or their jobs ’

4

Summary of APN Competencies in
Genetics
Recognition the importance of family history
Clues in physical exam

* 3generation pedigree

« Referral for genetic testing and understanding
the implications of genetic testing
Understanding of new technologies and
pharmacogenetics

* Interdisciplinary communication and referral
for support ’
Knowledge of the psychological, soci \
and ethical implications !

v \
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“This has faken YEARS of genetic research.”
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Questions




Slide 49

Slide 50

Slide 51

Other Clinical Resources

GeneTests www.genetests.org

Genetic Alliance www.geneticalliance.org
Genetics and Rare Diseases Information
Center (GARD) www.genome.gov/10000409
NCI www.cancer.gov

National Human Genome Research Institute
http://www.genome.gov/17517037
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