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Well, we made it through a very long winter with 
record snow outside and many sick kids inside our 
emergency department. Now it’s time to move on 

from bronchiolitis, pneumonia, influenza and whatever other 
“high-fever virus of the week” to summer or what we call 
the “trauma season.”Calling attention to this trend during 
National Child Abuse Awareness and Prevention Month 
every April is a unique opportunity to refocus hospital-wide 
and community efforts on this important issue.

When the weather finally improves, kids migrate outside 
and face increased risks. Unfortunately they can and do get 
hurt despite our best anticipatory guidance efforts and injury 
prevention strategies. According to Safe Kids Worldwide U.S. 
Summer Safety Ranking Report from May 2007, unintentional 	
injuries are the leading cause of death for children 14 years 
of age and under in the United States, with more than 2,000 
children dying each summer from preventable injuries.

Using the letters in “summer,” let’s review some common 
injuries we evaluate in our emergency department, and	
 highlight the U.S. Summer Safety Ranking Report findings 
related to these injuries and recommendations for injury 
prevention, which we should readily communicate to patients 
and families in our practices.

S = Sports Injuries (Bikes, skateboarding and scooters)
Bicycles are associated with more injuries to children 

than any other consumer product except motor vehicles. Of 
all age groups, children aged five-14 have the highest rate 
of bicycle related hospitalization. In general, almost half 
of those hospitalized are diagnosed with a traumatic brain 
injury, which is the leading cause of death in bicycle crashes. 
Collisions with motor vehicles account for the majority of 
bicycle-related deaths.

The single most effective safety device available to reduce 
the severity of head injury and likelihood of death from a 

bicycle crash is a properly fitted helmet. Unfortunately, fewer 
than half of kids wear helmets or wear them inconsistently 
when participating in wheeled activities, and more than a 
third of children who use helmets, wear them improperly. 

Injury Prevention Strategies (IPS):
Encourage all caregivers to be role models by 	
wearing helmets: PRACTICE WHAT WE PREACH! 
Provide access to properly fitting helmets and other 
protective gear, and ensure that kids wear them 
every time they bike, skate or use a scooter 
Teach kids the rules of the road and to obey all 	
traffic laws 
Use designated bike paths as much as possible 
Support helmet legislation

U = Unprotected and Unsupervised (Drowning in pools 
or open bodies of water)

Drowning is the second-leading cause of unintentional 
death among children aged one-14 in the U.S. The risk of 
drowning increases during the summer months because more 
children are swimming and playing outside near pools and 
open bodies of water. 

Water and children can be a deadly mix. Nearly nine out 
of 10 fatal events occur during a brief lapse in supervision, 
and most people don’t realize that a child can literally drown 
within a matter of seconds. Many children drown when they 
wander outside and fall into their own backyard pools. Open 
bodies of water present additional dangers, including currents, 
undertows and other hazards hidden under the surface. 

IPS:
Provide parental education about risks of drowning 
and the short amount of time it can take for a child 
to drown
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Summer in the Emergency Department
By Julieann Tibbetts MS, RN, CPNP-AC
Senior Instructor, Pediatric Emergency Medicine
TCH /UCHSC
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Encourage active supervision of children in and 
around water 
Begin teaching children to swim after age four, and 
teach them not to dive into water less than nine-feet 
deep 
Use pool physical devices, including four-sided 	
isolation fencing, door alarms, pool alarms, automatic 
pool covers and anti-entrapment drain devices 
Have life jackets or Personal Flotation Devices 	
available for use when in or around open water
Take boating safety courses and avoid alcoholic 
beverages while boating 
Support pool, spa and boating safety legislation

M = Motor Vehicle Related Injuries
Motor vehicle crashes are the leading cause of death 

among children aged three-14 in the U.S. and child passenger 
deaths increase 20 percent above the monthly average in the 
summer. The highest number of passenger fatalities among 
all age groups occurs during July 3rd and 4th. Also of note, 
unattended children (and pets) in closed vehicles face extreme 	
temperature increases in a short amount of time on a summer 
day, and are at risk for death from heat stroke. 

When used appropriately, car seats are effective safety 
tools; however, nearly one-third of children ride in the wrong 
restraint for their age and size, and an estimated 73 percent 
of car seats are not installed or used correctly. 

IPS:
Role model seat belt behavior and properly restrain 
all children aged 12 and under in the back seat on 
every ride (See Table 1)  
Call 911 if child is left unattended in a vehicle; call 
animal control for pets
Support motor vehicle-related safety legislation

M = Many Falls 
Falls are the leading cause of unintentional injury among 

children year-round with nearly 40 percent of all nonfatal	
injuries resulting from falls. Toddlers are at risk from 	
window-related falls and walker injuries while older children’s 
falls are typically associated with playground equipment. 

In warm weather, children spend more time on playgrounds, 
sports fields, balconies, fire escapes and near open windows. 
In the emergency department, we routinely treat a large 
number of fractures and lacerations as a result of falls from 
playground equipment. 

IPS: 
Keep chairs, cribs and other furniture away from 
windows and don’t allow children to play near open 
windows
Install window guards on all windows above the 
first floor: DO NOT USE BABY WALKERS 
Actively supervise children, use age-appropriate 
playground equipment and look for playground 
surfaces that are covered with shredded rubber at 
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least 12-inches deep, hardwood fiber mulch or fine 
sand extending at least six feet in all directions from 
equipment 
Make sure kids wear the correct and properly fitting 
protective gear when practicing and playing sports 
Support window guard and Consumer Product Safe-
ty Commission playground equipment legislation

E = Everyone is Walking, Running and Playing 	
(Pedestrian Injuries)

Children less than 10 years of age are at higher risk for 
pedestrian injuries because they are impulsive and have 
difficulty judging speed, distance and spatial relationships. 
Child pedestrian deaths increase 10 percent in the summer 
months. Driveways and parking lots are especially hazardous 
for playing children. Nearly 10 percent of all injuries to child 
pedestrians occur in driveways. More than half of all toddler 
pedestrian injuries occur when a vehicle is backing up.

IPS:
Do not allow children under the age of 10 to cross 
the street alone
Walk around parked vehicle before entering vehicle 
and starting motor 
Do not allow children to play in driveways, streets, 
parking lots or unfenced yards near busy streets 
Role model and teach children proper pedestrian 
behavior 
Support legislation that imposes stiffer penalties 
and fines for those who violate traffic laws includ-
ing speeding in school zones, neighborhoods and 
around playgrounds/parks/pools

R= Rover Rages (Dog Bites)
Each year approximately 40 children in Colorado, 

newborn to 14 years of age are hospitalized for injuries due 
to dog bites. According to the Centers for Disease Control, 
the rate of dog bite-related injuries is highest for children 
aged five to nine; higher for boys than for girls, and the rate 
decreases as children age. Two thirds of dog bite injuries 
among children aged four or younger are to the head or neck 
region. 

IPS:
Teach children basic safety around dogs and r	
egularly review
Never leave infants or young children alone with 
any dog 
Do not approach unfamiliar dogs and do not run 
from a dog or scream 
Do not disturb a dog who is sleeping, eating or car-
ing for puppies 
Do not pet a dog without allowing it to see and sniff 
you first 
If bitten, immediately report bite to an adult. Most 
dog bites (and cat bites) should be medically evaluated 	
due to high risk of infection from Listeria organism
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You probably have been hearing about antimicrobial 
resistance as a growing problem in healthcare.  Today 
approximately 60% of Staphylococcal infections seen 

in this country’s intensive care units are resistant to methicillin.1  
These methicillin-resistant Staph. aureus (MRSA) infections 
are no longer solely hospital-associated infections.  

A 2006 New England Journal of Medicine article reported 	
that community-acquired MRSA caused nearly 74% of skin 
and soft tissue infections in certain parts of the U.S.2 There 
have been several recent reports of outbreaks of community-
acquired MRSA in professional football team locker rooms, 
in school gymnasiums, and in prisons.

The problem with antibiotic resistance is not limited to 
Staphylococcal infections.  We are experiencing infections 
with gram-negative organisms that are resistant to all classes 
of antimicrobials as well as resistance in bacteria that are the 
common cause of community-acquired pneumonia and otitis 
media. One genus of bacteria ubiquitous in human gastrointestinal 
tracts (Enterococcus) has demonstrated resistance to vancomycin, 
and has been responsible for outbreaks in hospitals and	
nursing homes in the past 10 years.

The issue of antimicrobial resistance is not a new one.  
Within two years of the introduction of penicillin in the 
1940s, we began to notice bacterial resistance to it.  Healthcare 
providers began to use nafcillin and the cephalosporons in 
place of penicillin.  As resistance developed, new generations 

and new classes of drugs were needed.  Today, a hospital 
formulary that contains a great number of antimicrobials 
and each facility’s antibiogram (the pattern of resistance for 
the bacteria seen within each facility) are essential so that 
individual infections may be treated rapidly and then specifically 
towards a cure. 

 Since the 1970s, healthcare facilities have been expected 
to perform infection control activities to help prevent infections 
with organisms of all types.  Today, surveillance for infections, 
both transmitted from person-to-person while in a facility as 
well as associated with certain invasive procedures, is conducted 
in every hospital.  While common infection control tools 
such as standard precautions and isolation are imperative to 
preventing the spread of these organisms, knowledge of the 
complex resistance mechanisms is helpful in understanding 
why there is such a significant problem.

Multiple antibiotic resistance mechanisms in both 	
gram-positive and gram-negative bacteria have been inexorably 
increasing. This increase has been driven by the selection 
pressure of unnecessary or inappropriate antibiotic use, both 
in hospitals and the community.  This Darwinian selection 
process is strongest in hospital intensive care units of both 
adult and pediatric hospitals.

Bacteria acquire antibiotic resistance genes through 	
genetic mutation or more commonly by receiving genetic 	
material (DNA) from an already resistant bacterium. The 
most common mechanisms of DNA transfer are conjugation 
or transduction (DNA-acquired from a bacteriophage 	
infection of the recipient bacteria). 

Drug Resistant Bacteria - What’s It All About?
By John James PhD, MPH, (ABMM), CIC and
	 Luana Locke, ND, CNS, CIC, MT(ASCP)

A brief outline of some major and emerging antibiotic resistance problems is shown in the following table:Resistance Type Active against Inhibited by Drug of choice Found in

mecA (PBP2) positive 
Methicillin Resistant 
Staphylococcus aureus (MRSA)

All β-lactams Variable, but Vancomycin Bactrim 
Clindamycin and rifampin (not 
as single drug therapy) used

S. aureus and other 
staphylococci

Vancomycin Resistant 
Enterococci (VRE)

vanA gene

vanB gene

Vancomycin and 
teicoplanin

Vancomycin

High levels of intrinsic resis-
tance to many antibiotics

E. faecalis-ampicillin

E. faecium-linezolid, quinu-
pristin/dalfopristin (Synercid), 
daptomycin, tigecycline, and 
combined therapy

E. faecalis and 
E. faecium

Extended spectrum β-
lactamases(ESBL). Hundreds 
of different enzymes

3rd-generation 
cephalosporins, all 
penicillins and 
cephalosporins except 
the cephamycins 
(cefoxitin and cefotetan)

Clavulanic acid Carbapenems- Resistance is  
rare but increasing. 
Cross-resistance to ciprofloxacin, 
TMP/SMX, gentamicin and 
ceftriaxone.

Klebsiella, E. coli, 
Proteus, Enterobacter, 
Salmonella, Pseudomonas, 
and others
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For more information about injury prevention, please 
contact:

Theresa Rapstine BSN, RN
Kiwanis Pediatric Trauma Institute
Director, Injury Prevention and Outreach Education
The Children’s Hospital
303-861-6628
rapstine.theresa@tchden.org

References:
Dog bite prevention month, www.cdc.gov

Safe Kids U.S. Summer Safety Ranking Report, May 2007, 
www.safekids.org

Table 1:
Infants: 

12 months old and 20 pounds: Rear facing car seat
Children: 

20-40 pounds: Forward-facing car seat over 40 
pounds (between ages eight-12): Belt positioning 
booster seat until four feet-nine inches tall and 	
80-100 pounds

Cont’d from Page 2

In conclusion, summer is a season full of risks for 
children, but awareness, knowledge and injury prevention 
strategies can be shared with our patients and their families 
to help reduce at risk behaviors and keep our children safe. 

The United States Safe Kids organization gave each 
state and the District of Columbia a ranking from one to 51 
based on the state’s child unintentional death rate in the 
summer and the increase or decrease in the death rate over 
a five-year period for years 2000-2004.  The lower the 
ranking number, the lower the unintentional death rate 
in that state. Colorado ranks seventh out of 51 with an 
average childhood unintentional injury death rate of 3.23 
per 100,000 children which is below the national average 
of 3.67.  This is a 31.4% reduction in the death rate over 
a five-year period.  For comparison, Vermont is ranked 
number one for fewest unintentional injury deaths while 
Wyoming is ranked last with a childhood unintentional 
death rate of 8.27 which is an 82.5% increase in that rate 
over a five-year period.

The move countdown continues, and with it the excitement 
mounts as we look forward to life in our new home. 
For many of our nursing staff, 19th & Downing has 

been the place where much of their nursing career has been 
spent. It is also the place where in spite of its physical faults 
and idiosyncrasies, nurses have learned to adapt and improvise 
to best serve our patients and families. So, as we move into 
our new, state-of-the-art facility, what are our nurses most 
looking forward to?

To begin with, private rooms top the list. Single occupancy 
rooms allow much-needed space and privacy for our patients 
and families. For nurses, the thought of not having to worry 
about the array of cohortation issues (age, gender, infectious 
disease, etc.) is very appealing; not to mention no longer 
playing “musical beds” in the middle of the night to accommodate 
patient needs. In addition, private rooms afford everyone a 
window view and easy access to bathrooms!

Beds! Beds! Beds! Our new facility will have about 30 
more beds, which will significantly improve our seasonal 
patient “back-up” in the emergency department. Overall, the 
building layout will be logical with great way-finding 
assistance so that directions to any area will make sense. 
Also, the individual floor designs will be uniformly coordinated 

with ample equipment and supply storage space. Nurses are 
looking forward to clutter-free hallways and no more faulty 
outlets!

Nurses are excited about the integration of TCH into a 
campus close to the University of Colorado and everything 
that such a setting offers. With the future addition of the 
Veteran’s Hospital, a more diverse workforce will further 
add to the vibrancy of this world-class academic medical 
community.

Perhaps what “jazzes” our nurses the most is the opportunity 
to refresh our nursing outlook in an environment that is both 
healing and uplifting. For some staff, co-workers will be new 
and alliances will need to be formed. For others, partnerships 
with current co-workers may be revitalized. 

With access to light and outdoor spaces, staff and families 	
have places to unwind and de-stress. Add to this the benefits 
of a staff fitness center, new food court and cafeteria amenities 
and we have the ingredients for enhancing our work-life balance.

As the excitement mounts, and moving day fast approaches, 
the nursing staff is prepared, ready and able.  Who doesn’t 
like moving into a new place and unpacking lots of boxes?! 

As the countdown continues to the end of our occupancy 
at 19th & Downing, nurses are looking forward to the end 
of what has seemed to be an age-old question, “When is the 
hospital moving?” SEPTEMBER 29, 2007. See you there!

“When are We Moving?... 93 days, 10 hours, 42 seconds...”
Education

In the community setting, reducing antimicrobial resistance 
depends on infection prevention with basic hygiene (not 	
sharing towels, etc.), thorough cleaning of highly contaminated 
spaces, hand washing, covering coughs and sneezes, compliance 
with immunization guidelines,  and judicious use of antibiotics 
when infections occur.

At TCH, a variety of Infection Control and Microbiology 	
Laboratory efforts are utilized to reduce the incidence of 	
hospital-associated infections with antibiotic resistant 	
gram-positive and gram-negative bacteria:

Clinical laboratory surveillance to detect infection 
and colonization with drug-resistant organism (DRO)  
and guide selection of appropriate antibiotic therapy
Tracking the increasing antibiotic resistance over time 
by use of antibiograms
A multi-disciplinary process (Laboratory, Infectious 
Disease, Pharmacy, and Epidemiology) to foster 	
appropriate antibiotic use
Hospital staff and physician education as to the nature 
and extent of the problem of antibiotic resistance 
within our hospital
Reduce the use of both prophylaxis and therapy with 
vancomycin, extended spectrum cephalosporins, 	
fluoroquinolones and carbapenems

•

•

•

•

•

Standard Infection Control measures (chart flagging 
on re-admission, DRO-isolation precautions, 	
environmental sanitation, patient cohorting)
Remember to always wash your hands with soap and 	
water or alcohol-based hand wash between patient visits

Because of the dramatic rise in antimicrobial resistance 
both within hospitals and out in the community, we must 
assume that many patients carry drug-resistant organisms 
when they arrive for care.  It is vital that we use preventative 
measures to limit infection transmission, and that we do 
them every day for every patient!  

By partnering together, we can continue to keep antibiotics 	
in our armamentarium and keep drug resistant bacteria from 
spreading within the hospital.  The next time you care for a 
patient with a drug-resistant organism, I hope you will have 
a better appreciation for how “smart” these organisms are, and 
that you will practice meticulous standard and 	 isolation 
techniques to prevent transmission.
References
1Rice LB.  Antimicrobial resistance in gram-positive bacteria.  

Am J Infect Control  2006: 34:S11-19.
2Moran GJ et al.  Methicillin-resistant S. aureus infections 

among patients in the emergency department.  N Engl J 
Med 2006.  Aug 17.
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CTX-M
More than 50 different enzymes 
derived from Kluyvera sp

Cefotaxime
ceftazidime

Cephamycins (cefoxitin, 
cefotetan), carbapenems

Klebsiella, Salmonella, 
E. coli and other enteric 
bacteria

Carbapenase
KPC Producing Klebsiella 
pneumoniae) 3 types (KPC 
1,2,3) 

 3rd generation 
cephalosporins and 
carbapenems

  aztreonam Klebsiella, Salmonella

Metallo β-lactamases:
OXA
VIM
IMP
And other types

All β-lactam, 
carbapenems

Not inhibited Monobactams (aztreonam). 
Some azteronam resistance

Pseudomonas aeruginosa, 
Acinetobacter Enteric 
bacteria

AmpC β-lactamase Hydrolizes 3rd generation 
ephalosporins and 
cephamycins (cefoxitin 
and cefotetan)

Not inhibited by 
clavulanic acid

Carbapenems, but cross 
resistance can occur. Higher 
MICs to cefepime

Citrobacter, Serratia, 
Enterobacter, E. coli

Inhibitor Resistant β-lactamases
Over 20 known enzymes

Ampicillin, amoxicil-
lin, ticarcillin

Resistant to clavu-
lanic acid and sub-
lactam but inhibited 
by tazobactam

tazobactam
piperacillin/tazobactam

E. coli, Citrobacter, 
Klebsiella, Proteus

Hospital Acquired 
Pan-Resistance
Due to multiple resistance 
mechanisms acting in the 
same strain, especially ESBL, 
carbapenemases, aminoglycoside 
modifying enzymes, 
hyperproduction of AmpC, 
OprD2 porin loss, and up 
regulation of efflux pumps.

  Resistant to all available 
antibiotics except 
Polymyxin - B and Colistin

Acinetobacter and 
Pseudomonas aeruginosa

By Lynne Hedrick, MS, RN, CNAA, BC
service vice president Patient Care Services/chief nursing officer 
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the protein and micronutrients necessary for growth.  Of 
late, two novel treatment strategies have become available, 
that developed based on a knowledge and understanding of 
complex factors impacting the biochemical and clinical 	
phenotype noted above.  

Oral neutral amino acid therapy was developed first 
and is used clinically in Europe and the United States.  This 
therapy grew from an understanding of processes involved 
in transporting phenylalanine across the blood brain barrier.  
Neutral amino acids such as tryptophan and tyrosine are 
transported across the blood brain barrier by the same carrier 
that transports phenylalanine.  Oral intake of these neutral 
amino acids increases their concentration in the blood.  They 
compete with 	 phenylalanine for transport into the brain 
and effectively decrease the concentration of phenylalanine in 
the brain. (Pietz et al., 1999).  

Oral tetrahydrobiopterin (BH4) therapy is another new 
treatment option.  It is clinically available in Europe and 
in Stage III clinical trials in the United States.  Oral intake 
of BH4, a natural cofactor involved in the phenylalanine 
hydroxylase reaction, results in a reduction in plasma 	
phenylalanine concentration in some, but not all, individuals 
with mutations in the phenylalanine hydroxylase gene.  While 
different molecular mechanisms are involved in this 	
responsiveness, a chaperone effect with stabilization of the 
phenylalanine hydroxylase enzyme seems to be the major 	
factor. (Perez et al., 2005) 

The effectiveness and appropriateness of both therapies 
varies amongst individuals.  Large neutral amino acid therapy 
does not decrease plasma phenylalanine level.   Since high 
maternal plasma phenylalanine levels are teratogenic to a 
developing fetus, women on large amino acid therapy remain 
at high risk for having a child with maternal PKU syndrome 
and its associated adverse outcome of mental retardation, 
microcephaly and cardiac defects.  This therapy is therefore 
not appropriate for women planning a pregnancy or at risk 
for an unplanned pregnancy.  As to BH4 therapy, not all 
individuals are responsive.  

In contrast to monogenic disorders, polygenic disorders 
have always been attributed to complex processes involving 
multiple genetic and environmental factors.  Historically, 
this complexity made them difficult to study and limited our 
knowledge and understanding of the genes and processes 
involved.  Today, huge repositories of genomic data and 
sophisticated bioinformatic systems allow us to identify and 
investigate the genetic, biochemical and environmental factors 
involved in these disorders. Candidate disease genes can 
be identified.  Cellular processes contributing to pathology 
can be identified. Taking asthma as an example, DNA array 
studies have shown altered gene expression in peripheral 
blood mononuclear cells from patients with allergy and 

asthma compared to those from healthy subjects.  Differences 
included expression of genes coding for surface molecules in 
T- and B- cell interactions, cytokines, and intracellular 	
signaling processes.  (Toda and Ono, 2002)  Proteomic studies 
have provided evidence that oxidative stress is involved in 
the inflammation process in asthma and have led to the 	
identification of cellular oxidative stress processes contributing 
to the inflammation.  (Ghosh et al., 2006)  Pharamacogenomic 
studies have suggested that inherited differences or polymorpsims 
in the beta-andrenergic receptor may affect clinical response to 
inhaled beta-agonist treatments such as albuterol.  In a 	
prospective clinic trial, homozygosity for arginine (Arg/Arg) at 
amino acid residue 16 in the beta-andrenergic receptor gene 
was associated with lower peak expiratory flow rate and 
forced expiratory volume in comparison to treatment with 
placebo and in comparison to matched partners homozygous 
for glycine (Gly/Gly).   In general, individuals with the Arg/Arg 
genotype had improved asthma control when not using 
albuterol while individuals with the Gly/Gly genotype had 
improved control with albuterol treatment. It was proposed 
that avoidance of albuterol may be appropriate for individuals 
with the Arg/Arg genotype. (Israel et al., 2004)

In summary, genomic research has increased our knowledge 
of the complex genetic and cellular processes involved in the 
disease state.   It has improved our understanding of factors 
which influence individual variability in the disease state.  It 
has facilitated the development of new intervention strategies 
and prompted a move toward individualized care.     
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The term genome refers to an organism’s complete set 	
of chromosomes and the genes on these chromosomes.  
The word was first used by Hans Winkler in 1920, 

apparently formed from a combination of the words GENes 
and chromosOMEs.  (McKusick, 2005)  The term genomics 
was coined 46 years later.   Roderick at The Jackson Laboratory 
suggested use of the term as the title for a new scientific journal 
dedicated to the (then new) discipline of mapping and 
sequencing genomes.  (McKusick, 2005)  Definitions of the 
term vary dependent upon the source one is using; at the very 
least it includes the process of sequencing and mapping genomes.  

The debut of both terms to the general public occurred 
in 1990 thanks to the Human Genome Project and its goal 
of sequencing and mapping the entire human genome.  With 
completion of the Human Genome Project in 2003, genomics 
underwent a shift in focus - from the static tasks of mapping 
and sequencing genes to the dynamic process of analysis of 
genes, gene products, and their interactions.  This shift in 
focus resulted in the use of flanking extension and the birth 
of multiple “-omics”: proteomics, pharmacogenomics and 
functional genomics, to name a few.  These terms describe 
genomic subspecialty disciplines.  

In proteomics, changes in cellular protein content are 	
investigated in an effort to identify biomarkers that might 
aid in the understanding, diagnosis and prognosis of disease.  
In pharmacogenomics, variable responses to medications 
are investigated in an effort to understand the underlying 
pharmacodynamics and the genetic factors influencing it.  
Functional genomics focuses on investigating the interactions 
of gene and gene products.  Its goal is to understand cellular 
processes that are involved in disease state and the genetic 
factors that modify these processes.   

Function genomics and the various other -omics rely on 
high throughput systems that allow for rapid analysis of 
massive amounts of data in a short amount of time.  These 
systems utilize robotics for specimen handling, sensitive 	
detectors for data collection, and sophisticated data processing 
software for data analysis.  The microarray, which analyses 
thousands of genes or gene products on a fixed plate the size 
of a microscope slide, is an example of such a system.   An 
individual’s entire genome can be scanned for submicroscopic 
deletions or duplications via a DNA microarray.  Expression 
micorarrays can study the transcription of thousands of 
genes simultaneously, assessing the level of gene expression.  
They can be used to identify disease genes by comparing 
gene expression in diseased cells to expression in normal 
cells.  Protein microarrays can determine the presence and/or 
amount of thousands of proteins in a single biological sample.  

Data from genome sequencing, microarrays, and other 	
genomic investigations has enhanced our knowledge of genes 
and cellular processes contributing to disease states.  The 
data has facilitated the development of novel diagnostic, 
treatment and preventative strategies. It has prompted a 
move toward use of interventions that are individualized 
dependent upon a patient’s genetic and/or environmental 
background.  Advancements have been made in monogenic 
disorders as well as polygenic disorders as illustrated below.  

Genomics has shown us that monogenic disorders are 
complex, with disease expression being impacted by a variety 
of genetic and environmental factors.  Phenylketonuria 
(PKU) illustrates this point.  

PKU has long been classified as a monogenic, autosomal 
recessive disorder caused by mutations in the phenylalanine 
hydroxylase gene with resultant impaired function of the 
phenylalanine hydroxylase enzyme.  Deficient enzyme activity 
results in altered capacity to convert phenylalanine to tyrosine.  
As a consequence, phenylalanine accumulates, neurotoxicity 
occurs, and mental retardation is seen.  However, not all 
individuals with PKU are mentally retarded.   

A variety of genetic and non-genetic factors are now 
known to influence the metabolism of phenylalanine and 	
impact biochemical and clinical outcomes.  Scriver and 
Walters detailed these factors in their review article, 	
Monogenic traits are not simple: lessons from phenylketonuria. 
(Scriver and Walters, 1999)  In brief, different mutations in 
the phenylalanine hydroxylase gene have varying effects on 
the enzyme’s function.   Nonsense mutations, frame shift 
and splicing mutations frequently abolish all enzyme function.  
Missense mutations typically result in an enzyme that retains 
some residual function, ranging from minimal activity to 
near normal activity.   Some missense mutations adversely 
impact the enzyme’s catalytic function; however, many exert 
their deleterious effect by adversely impacting the structure of 
the enzyme protein.  Aberrant enzyme structure can result in 
early and/or enhanced degradation of the enzyme.  Chaperones 
- cellular molecules that assist with enzyme protein folding - can 
modulate this degradation as can genetic differences in cellular 
proteolytic pathways that handle aberrant proteins.  

Factors unrelated to the function of phenylalanine 
hydroxylase enzyme can also impact the biochemical and 
clinical phenotype of this disorder.  Intestinal absorption of 
dietary phenylalanine and its incorporation into protein is one 
example.  Transport of phenylalanine from the blood to the 
brain across the blood brain barrier is another factor.  Genetic 
factors impacting the transport kinetics modulate this process 
and can significantly impact cognitive outcome.  

Historically, PKU treatment has been limited to diet 
therapy with very strict restriction of phenylalanine intake 
and daily consumption of a metabolic formula containing 

Genomes and Genomics in Pediatric Practice
By Cindy Freehauf
RN, CGC, clinical coordinator, Inher-
ited Metabolic Diseases Clinic
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Certification is a process in which a voluntary governing 	
agency validates a registered nurse’s (RN) qualifications, 	
knowledge and scope of practice in a defined clinical 

or functional area of nursing.  Certification provides validation 	
of the essential, specialized knowledge and clinical judgment 
required for practice at the competent level. Certification is 
an indicator of the knowledge and experience an RN offers.  
Certification represents the clinical standard for nursing 
practice and assures competency. 

Nursing organizations providing certification include 
the American Nurses Credentialing Center (ANCC) and the 
Pediatric Nursing Certification Board (PNCB).  Certification 
exams are endorsed by the American Academy of Pediatrics 	
(AAP), the Society of Pediatric Nurses/Nurse Practitioners (SPN), 
The National Association of Pediatric Nurse Practitioners and the 
Association of Faculties of Pediatric Nurse Practitioner programs.

The benefits of certification include nationally recognized 
core knowledge in a specialty area of nursing practice and 
opportunities for participation and membership in national 
nursing organizations, as well as personal satisfaction and 
professional development.  Nurses may use certification to 
satisfy continuing education requirements in some specialties. 
Certified nurses report enhanced practice and renewed passion 
after studying for certification exams and being awarded 
certification.  

Certified pediatric RNs are represented by a board of 	
directors focused on the needs of pediatric nurses with 	
representation from the above-named organizations (AAP, 
SPN).  Certification also provides life-time subscription 	
enrollment to nationally acclaimed publications.

Nurse managers often choose to hire certified nurses over 
non-certified nurses.  The most common reasons cited are 
that certified nurses have a proven knowledge base in a given 
specialty, demonstrate a greater professional commitment to 
lifelong learning, and have a documented experience within 
a given specialty.  According to an article in Nursing Management, 
“certified nurses practice with more autonomy and make 
fewer errors.   Certification does play a role in direct patient 
care outcomes, hiring practices, and generally is valued in the 
workplace by healthcare administrators” (Nursing 	
Management, May 2005).  

The Children’s Hospital’s (TCH) Division of Nursing 
incentives to promote and recognize certification include 
reimbursement for certification exam fees and a recognition 
tea every spring for certified nurses.  The recognition tea is a 
highlight for divisional activities at TCH.  

The number of certified nurses at TCH has risen each year 	
(see table 1).  TCH has worked with the hospital’s Foundation 
to secure funding for the certification reimbursement program.  	
Internal promotional campaigns are being designed as 
several groups work toward identifying specific recognition 

incentives. Over the past two years, 35 nurses have successfully 
received national certifications.  To date in 2007, eight	
certifications have been awarded to TCH nurses.   

“Specialty certification is one way to formally recognize 
expertise and acknowledge individual professional development.  
Nurses at TCH are up to this challenge,” said Lynne Hedrick, 
MS, RN, CNAA, BC, service vice president Patient Care, 
chief nursing officer.
Table 1. 2005 CERTIFICATIONS

Adam Raffkind	 CEN
Kristy Mooney 	 CNOR
Amy Cotter	 CPN
Suzy Evans	 CPN
Carol Hammond	 CPN
ChrisAnn Karr	 CPN
Joni MacKenzie	 CPN
Shellie Mason	 CPN
Sara Newhall 	 CPN
Debbie Quackenbush	 CPN
Libbie Speer	 CPN
Wanda Simms 	 CPON 
Administration Certifications:	 Lynne Hedrick
(not reimbursed)	 Darla Van Essen
	 Mary Navin
	 Linda Powers
	 Margi Morse
Cindy San Miguel 	 Certified Staff Development/Nursing
	 Professional Development
TOTAL  = 13
2006 Certifications
Jennifer Albietz	 CPN
Susan Clarke	 CPN
Betsy Colbeth	 CPN
Maxine Moberg	 CPN
Stacey McQuade	 CPN
Karen Lambert	 CPN
Daniel O’Shea	 CPN
Jan Davis	 CPON
Debra Schissel	 CPON
Stacy Anderson 	 CNS  (ANCC) 	
Mary K. Van Handel	 CORN
Marcia Trautman	 CRN (case management)
Shelly McElmeel	 CRN (case management)

Annie Harrier	 CRNI (Certified RN Infusionist) 
Debbie King	 CRNI (Certified RN Infusionist) 
Kathy Clayton	 CNOR
Lucinda Giblin 	 CSTR (Certified Specialist in Trauma Registry)

TOTAL:  17
2007 CERTIFICATIONS
Lisa Crosby	 CPN	 3 North
Lori Lewis	 CPN	 Float Team
Karen Peters	 CPN	 Float Team
Anne Marie Kotzer	 CPN	 Nursing Research/Education
Kristen Ewalt	 CPN	 5 North
Silu Varghese	 CPN	 4 North
Elizabeth Stober	 RNC	 Telephone Nursing Practice, 	
		  After Hours
Sally Aldrich	 CPON	 Oncology Clinic

Certification:  It’s Contagious!
By Karen LeDuc, MS, RN 
clincical nurse specialist, Nursing Research and Education

   • TCH Allstars
Posters

17th Annual Meeting of the Society of Pediatric Nurses  
Milwaukee, WI (April 2007)

“Bring Your Child to Work Day Program”
Gail Smart, MS, RN

Western Institute of Nursing Annual Conference 
Portland, OR (April 2007)

“An education initiative to increase staff knowledge of Insti-
tutional Review Board guidelines”
Anne Marie Kotzer, PhD, RN

Presentations

Professional Development Conference
Las Vegas (January 24, 2007)

“Mandatory reporting and emerging infections pathogens”
Susan Dolan, MS, RN, CIC

AANN 39th Annual Meeting 
Kissimmee, FL (April 29, 2007)

“MyHIN:  The Personal Health Record for 		
Individuals with Hydrocephalus”
Patti Batchelder, MSN, APRN, BC

Nurses’ Day presentation at John C. Lincoln Hospital 
Phoenix, AZ (May 2007)

“Co-creating caring culture”
Terri Woodward, CNS, RN

Western Institute of Nursing Annual Conference 
Portland, OR (April 2007)

“Evidence-based education:  Innovative teaching tools for 
children”
Karen LeDuc, MS, RN

Annual Meeting for the American Cleft Palate and 
Craniofacial Association – Broomfield, CO  (April 23, 2007)

“International adoption of children with cleft and cranio-
facial anomalies:  The team perspective”
Maureen Smith-Andrews, MS, RN

17th Annual Meeting of the Society of Pediatric Nurses  
Milwaukee, WI (April 2007)

“When the pain doesn’t go away – chronic pain in children”
Jennifer Disabato, MS, RN

Published Articles/Chapters

Perioperative complications in children with pulmonary 
hypertension undergoing non-cardiac surgery or cardiac 
catheterization.  Anesthesia and Analgesia

Aimee Doran, MS, RN

An education initiative to increase staff knowledge of Insti-
tutional Review Board guidelines in the USA
Nursing and Health Sciences

Anne Marie Kotzer, PhD, RN

Neurological assessment of the neonate, infant, child and 
adolescent.  
Nursing Care of the Pediatric Neurosurgery Patient.

Jennifer Disabato, MS, RN

Vascular malformations.  
Nursing Care of the Pediatric Neurosurgery Patient.

Patti Batchelder, MSN, APRN, BC

Pediatric oncology.  
Oncology Nursing.

Nancy King, MS, RN
Molly Hemenway, MS, RN
Jenny Madden, MS, RN
Angie Pelz, PAC
Melissa Christensen, MS, RN
Elizabeth Pounder, PAC

National Certifications

Acute Care Pediatric Nurse Practitioner – PNBC (AC/PC )
Ruth Devoogd

Pediatric Nurse Certification - Society of Pediatric 
Nursing/American Nurses’ Credentialing Center

Lisa Crosby
Lori Lewis
Karen Peters
Kristen Ewalt
Silu Varghese
Anne Marie Kotzer

Association of Pediatric Oncology Nurses
Sally Aldrich
Karen Dolph

Society of Clinical Research Associates – Certified Clinical 
Research Professional

Gloria A Martin
Awards

Elisabeth H. Boeker Excellence in Research Award from 
the University of Colo. School of Nursing

Roxie Foster, PhD, RN

Anne Marie Kotzer, PhD, RN, Nurse Researcher in the Department of Nursing Research and Education, was inducted 
into the Western Academy of Nursing at the 40th Annual Communicating Nursing Research Conference of the Western 
Institute of Nursing held in Portland in Aprilt. Fellowship in the Academy recognizes and honors nurses who have demon-
strated excellence in nursing practice and have advanced practice in direct care, education or research. 
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Continuing Education Calendar
June 2007
Nursing Grand Rounds
June 27  •  Denver, CO
Impact of gastroesophageal reflux in the premature infant 
on the mother/infant relationship.  
Sharon Sables-Baus, MS, RN, CNS, PhD candidate, Infant 
Development Specialist

July 2007
25th Annual Pediatric Infectious Diseases Conference  
July 8-13  •  Aspen, CO
This conference provides up-to-date information on pedi-
atric infectious diseases for pediatricians, family practice 
physicians, infectious disease specialists, PAs and PNPs. 
(CME Credit)
Nursing Grand Rounds
July 25  •  Denver, CO
Interdisciplinary pre-op “Nuss Bar” education class and 
care path. 
Mary Thistlewood, BSN, RN and Betsy Colbeth, MS, RN, CPN

August 2007
The Children’s Hospital Heart Institute: Preventative Pediatric 
Cardiology in Children, Adolescents and Young Adults
August 3-5  •  Aspen, CO
This conference will focus on preventative pediatric car-
diology and the management of risk factors in the young.  
The conference is designed to bring together healthcare 
providers involved in the practice of preventative cardiology. 
(CME credit)
Nursing Grand Rounds
August 22  •  Denver, CO
Impaired practice:  Risk, recognition, recovery and retention.
Margie Derozier, RN, CACIII, CACRN

September 2007
The Children’s Hospital will relocate to its new facility 
and officially open on October 1.

October 2007
30th Annual L. Joseph Butterfield Perinatal Conference
October 11(evening)-12  •  Denver, CO
This symposium provides a forum for perinatal nurses and 
other maternal/newborn health providers to address issues 
pertinent to antenatal, intrapartum, neonatal and follow-
up care.  Keynote speaker will be Paula Meier, DNSc, RN, 
FAAN. (CNE credit)
Nursing Grand Rounds
October 24  •  Denver, CO
TCH Network of Care:  We’re in your neighborhood.
Margi Morse, MS, RN, CPNP, CNAA

November 2007
3rd Annual Cardiac Kids Parent Conference: 
Growing Up with Congenital Heart Disease
November 3  •  Denver, CO
This conference will present topics specific to growing 
up with congenital heart disease and ways to manage 
ongoing issues. (CNE Credit)
16th Annual O’Neil Pediatric Clinical Update
November 8-9  •  Denver, CO
This conference, with a focus on common pediatric 
conditions and current child health issues, will appeal 
to nurses, respiratory therapists, and EMS providers in 
inpatient and outpatient settings.  (CNE Credit)
Nursing Grand Rounds
November 28  •  Denver, CO
Methamphetamine and its effects on children and infants.
Kathryn Wells, MD, FAAP

December 2007
Pediatric Trauma Conference 2007
December 6-7  •  Denver, CO
This conference provides education regarding state-of-
the-art care of the pediatric trauma patient for registered 
nurses, emergency providers, physicians, EMS providers 
and respiratory therapists.  (CME, CNE and EMS credit)

Pediatric Advanced Life Support (PALS) 
Provider Courses:	 July 17-18,	 Sep. 13-14,	 Nov. 6-7,	

Dec. 10-11 (CME credit)
Renewal Courses: (no credit)	 June 25,	 Aug. 30,	

Oct. 17,	 Nov. 14
Emergency Nursing Pediatric Course (ENPC) 

Provider Courses:	 Sept. 26-27, 	 Oct. 29-30
(CNE credit from ENA)

Nursing Grand Rounds  - TCH
Various research, education and clinical topics
	 July 25,	 Aug. 22,	 Oct. 24,	 Nov. 28
(No September program; CNE  credit)
Info requests to:  Lori Velasquez at 303-864-5409

Brochure Request: 
Please contact The Children’s Hospital Education Services 

Department at 303-861-6160.

Other CNE Opportunities 


