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Monica earned her BSN from Neumann University 
and is enrolled in the Nursing Leadership in Health 
Systems Management MSN Program through 
Drexel University. She has practiced in a variety of 
settings with most of her experience in neonatal and 
pediatric nursing. Monica is currently the Nurse 
Manager of the Intermediate Care Unit at Nemours/
Alfred I. duPont Hospital for Children and is the co-
managing editor of the DNA Reporter. You can reach 
Monica by email at Monica.Boyle@Nemours.org or at 
her office at (302) 651-4360.

“The shortest answer is doing the thing.” ~Ernest Hemingway

What is ‘doing the thing’ for DNA? It is supporting 
its members through its programs, education and 
partnerships. It is being the voice of nurses at the 
state and national levels. It is educating the public and 
legislators about the role and value of nurses and their 
contributions across practice settings that give them the 
unique perspective, in collaboration with other health 
professionals, to redesign and improve the health care 
system. So while ‘doing the thing’ might be a short 
answer there is so much more behind it for DNA and the 
many volunteers that make the work of the Association 
possible. Thank you to our members and volunteers 
for supporting DNA to ‘do the thing’! If you are not a 
member of DNA, please join us. Your membership dollars 
go a long way in supporting the nursing profession in your state.

The DNA Spring Conference 2014 is scheduled for Friday, March 14, 2014 at 
the John H. Ammon Medical Education Center, Christiana Care Hospital and 
is co-sponsored by the Delaware Academy of Medicine. This conference will 
feature speakers from the Agency for Healthcare Research and Quality (AHRQ). 
The focus of the day will be on comparative effectiveness research in healthcare. 
There will be a call for poster abstracts on quality and/or research studies. The 
DNA General Membership Meeting will be held during lunch. Information will be 
posted on the DNA website as it becomes available.

DNA is continuing its partnership with the Delaware Academy of Medicine, 
the Medical Society of Delaware, and the Delaware Academy of Family 
Physicians. In April the groups will be bring together two conferences. The 
Katherine L. Esterly Childhood Development Conference is scheduled for April 
5th at the John H. Ammon Medical Education Center, Christiana Care Hospital 
and the Delaware Military Medicine Symposium is scheduled for April 26th at 
the DuPont Country Club. The keynote speaker for the latter conference is Bob 
Woodruff, ABC television journalist and survivor of a roadside bomb in Iraq. 
Information on both conferences will be made public as soon as it’s available.
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Guest Editor Executive Director’s Column

Sarah Carmody
Monica Boyle

Are you familiar with the term “professional generosity?” I was not until only 
recently. Admittedly, I have benefited from the “professional generosity” of many 
nurses over the course of my career, but I had never heard it put in this way. 
When I first began my journey as a Nurse Manager, my colleagues would check 
in with me almost daily. Although they were all busy on their perspective units, 
someone would call or stop by to see if I had questions or needed assistance. I 
will be forever grateful to my Nurse Manager peers for the support they continue 
to offer. Louanne Stratton, PhD, RN, the Chief Nurse Executive at Nemours/
Alfred I. DuPont Hospital for Children has been a mentor to me for the past 
seven years. We talk frequently about how things are going. This usually results 
in a suggested article or book as Louanne is a voracious reader. Knowing that I 
have the support of my peers and executive leader has made all the difference 
in my role satisfaction. At a nursing leadership meeting I attended, Louanne 
Stratton, PhD, RN shared an editorial written by Joanne Disch, PhD, RN, FAAN 
on the subject of “professional generosity.” Dr. Disch is a Clinical Professor at 
the University of Minnesota School of Nursing and President of the American 
Academy of Nursing. In her 2013 editorial, Disch defines professional generosity 
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as “freely sharing one’s expertise or knowledge 
with another” (p. 195). Disch further states “It 
suggests a spirit of willingness, open-handedness, 
magnanimity, and collegiality” (p.195). She ends her 
editorial with a thought provoking question: “…how 
professionally generous are you?” (p.195). 

While thinking about how I would introduce this 
edition of the DNA Reporter, my thoughts went back 
to the words of Dr. Disch. The DNA Reporter is a 
quarterly publication and requires the “professional 
generosity” of many Delaware nurses to make 
it worthwhile. I’d like to thank the authors who 
have contributed to this edition with the theme 
of pharmacology updates. They demonstrate 
“professional generosity” through their scholarly 
contribution to the Reporter. I’d also like to express 
my sincere appreciation to Karen Panunto, EdD, RN, 
co-managing editor of the Reporter, for her ongoing 
efforts throughout the year. 

As the holidays approach, many of us will 
express our personal generosity by contributing to 
clothing and toy drives, charities, food banks and 
our places of worship. Gifts will be purchased and 
presented to our families and friends. We will also 
begin to think about the New Year and contemplate 
resolutions. Provision seven of the ANA Code of 
Ethics for Nurses (2001) states “Nurses should 
advance their profession by contributing in some 
way to the leadership, activities, and viability of their 
professional organizations (p. 22). The DNA offers 
many opportunities to serve. I would like to extend 
a challenge to you to also consider how you will 
demonstrate “professional generosity” in the coming 
year. I hope you will look to our state association for 
an opportunity. Happy New Year.
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 Reporter
vision: The Delaware Nurses Association is dedicated to serving its 
membership by defining, developing, promoting and advancing the 
profession of nursing as an art and science.

mission: The Delaware Nurses Association advocates for the interest 
of professional nurses in the state of Delaware.

Goals: The Delaware Nurses Association will work to:
1. Promote high standards of nursing practice, nursing education, and nursing research.
2. Strengthen the voice of nursing through membership and affiliate organizations.
3. Promote educational opportunities for nurses.
4. Establish collaborative relationships with consumers, health professionals and other advocacy 

organizations.
5. Safeguard the interests of health care consumers and nurses in the legislative, regulatory, and 

political arena.
6. Increase consumer understanding of the nursing profession.
7. Serves as an ambassador for the nursing profession.
8. Represent the voice of Delaware nurses in the national arena.
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Another partnership that is continuing in 2014 is 
that with Delaware Today magazine. Top Nurses will 
be featured in the May 2014 edition of the magazine. 
To ensure that all participants are members of the 
nursing community, you must be a DNA member. 
January 16, 2014 is the last day to join DNA to 
participate. This is a very exciting opportunity 
for DNA and the nursing profession to showcase 
excellence in nursing as well as to educate the public 
about the many roles nurses play in patient care.

I look forward to the coming year as DNA 
continues to move forward doing ‘the thing’. If your 
group would like to partner with DNA to do a ‘thing’, 
please contact me at sarah@denurses.org. Together 
we can make a difference in the support of the 
nursing profession.

Karen Andrea, our CE Coordinator and I wish you 
a safe, happy holiday season.

The interdisciplinary conference team:  
Timothy Gibbs, Delaware Academy of Medicine, 
Maria Miller, Medical Society of Delaware, 
Sarah Carmody, Delaware Nurses Association, 
Katie Hamilton, Delaware Academy of Family 
Physicians and Karen Andrea, Delaware Nurses 
Association.

Correction
T he  i nc o r r e c t  b i o g r a p i c a l 

information was published in the last 
issue for Rose Browstein. The correct 
information should have been:

Rose S. Brownstein PMHCNS-BC
Rose Brownstein PMHCNS, BC has 

been employed at Christiana Hospital 
for 27 years and currently performs a 
dual role as Psychiatric Crisis Nurse 
in the Emergency Department and 
Psychiatric Consult Liaison Nurse 
on the medical inpatient units. She 
graduated Summa Cum Laude with 
her BSN-MSN from the University of 
Delaware where she is employed part 
time as a clinical instructor. She has 
published and presented at national 
conferences on the topics of drug 
and alcohol abuse and treatment of 
individuals in crisis.
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The summer has not 
remained quiet in the DNA 
office as we continue to plan 
and organize upcoming 
conferences and activities. 
Our bus trip on June 27th 
was great and the group that 
joined us had a chance to 
meet and question our states 
3 leaders in Washington. The 
next trip is being planned 
now so watch the website 
for information. These trips 
are a great arena to network 
with your colleagues and to learn more about what is 
happening in Washington regarding healthcare and 
nursing.

DNA will be holding its annual fall conference and 
general membership meeting on October 25, 2013 
at Delaware State University, MLK Building in Dover. 
This year’s topic When the Script Changes: Resilience 
in Nursing will feature topics on leadership, 
compassion fatigue, healthy nurse and coaching. 
The DNA General Membership meeting will be held 
during the lunch hour. DNA election results will also 
be announced. For more information and to register 
go the DNA website.

Our annual spring conference which will 
be held on March 14th at the Johns Ammons 
Center at Christiana Care Health System and will 
feature speakers from the Agency For Healthcare 
Research and Quality (AHRQ). The focus will be on 
Comparative Effective Research. So again watch 
your email or check out the website for further 
details. 

The Delaware Board of Nursing and the Delaware 
Nurses Association continue to work on the language 
and changes in the rules and regulations to add 
the Consensus Model. We are hoping to see some 
movement when the legislatures return to session in 
the Fall. 

President’s Message

Leslie Verucci

Did you know the 
DNA Reporter goes 

to all registered 
nurses in Delaware 

for free?

Arthur L. Davis Publishing does a great 
job of contacting advertisers, who support the 
publication of our newsletter. Without Arthur L. 
Davis Publishing and advertising support, DNA 
would not be able to provide the newsletter to all 
the nurses in Delaware. 

Now that you know that, did you 
know receiving the DNA Reporter 
does not automatically provide 

membership to the 
Delaware Nurses Association?

DNA needs you! The Delaware Nurses 
Association works for the nursing profession as 
a whole in Delaware. Without the financial and 
volunteer support of our members, our work would 
not be possible. Even if you cannot give your time, 
your membership dollars work for you and your 
profession both at the state and national levels. 
The DNA works hard to bring the voice of nursing 
to Legislative Hall, advocate for the profession 
on regulatory committees, protect the nurse 
practice act, and provide educational programs 
that support your required continuing nursing 
education.

At the national level, the American Nurses 
Association lobbies, advocates and educates about 
the nursing profession to national legislators/
regulators, supports continuing education and 
provides a unified nationwide network for the voice 
of nurses.

Now is the time! 
Now is the time to join your 

state nurses association! 
Visit www.denurses.org to join or 

call (302) 733-5880.

The Delaware Nurses Association Continues 
to follow and support other bills that are on the 
horizon. One of them is the Violence Against 
Healthcare Workers Bill which we hope will include 
all health care providers not just those performing 
emergency care.

It is election time for the Delaware Nurses 
Association Board of Directors and Nominating 
Committee. Please consider sharing your time, 
expertise and passion as a member of the Board 
of Directors. The Association cannot meet its 
mission without the support and participation of its 
members. The positions that are open for election 
are President-Elect, Secretary, and Nominating 
Committee. You must be a member of the DNA to 
participate. For more information on open positions 
and to access the consent to run form, log in to 
the members only section on the DNA website. Any 
questions please call (302) 733-5880. 

Happy Holidays 
from the Board 
& Staff of the 

Delaware Nurses 
Association
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Keith F Fishlock, MSN, RN-BC, PCNS-BC

Keith Fishlock earned 
his BSN and MSN degrees 
at the University of 
Delaware and is board 
certified in pediatrics and 
radiology. He has worked 
as a direct care nurse for 
20 years and as a Clinical 
Nurse Specialist for three 
years. Keith is currently a 
Clinical Nurse Specialist 
and affiliate staff member 
of the Department of 
Anesthesiology &Critical 
Care at Nemours Alfred I. duPont Hospital for 
Children. He works with patients in the Division 
of Day Medicine and the Sedation team and 
is a member of the Professional Development 
Team, Nursing Practice and Quality Councils 
at Nemours. Keith can be reached by email at 
kfishloc@nemours.org or at his office at (302) 
651-6263. 

In the armamentarium of drugs which can 
calm the pediatric patient and ease the discomfort 
of unpleasant procedures, nitrous oxide is a 
compelling choice for pediatric anxiolysis and 
procedural sedation. Despite its designation as a 
gaseous anesthetic, nitrous oxide is one of the first 
drugs that truly induces a state of sedation and 
anxiolysis that is easily titratable. It offers rapid 
and effective pain and stress reduction with no need 
for intravenous access. Nitrous oxide also offers a 
controlled duration, unlike many other medications 
that can be somewhat unpredictable. Once the gas 
is stopped, the patient returns to baseline within 
a few minutes. As nitrous oxide is a mild sedative 
always administered with oxygen, there are minimal 
risks of hypoxia — the greatest risk associated with 
sedation. 

Procedures
As a precursor to any procedure, it is important 

to match the sedation medication to patient needs 
and anticipated procedural requirements. Nitrous 
oxide is best suited for short procedures less 
than 15 minutes in duration and it is useful for 
brief distressful or painful procedures such as 
intravenous catheter placement, NG tube insertion, 
injections and urinary catheters. 

History and Pharmacology
Nitrous oxide (N2O) is a colorless, odorless 

non-organic gas that has analgesic, amnestic 
and anxiolytic effects. First discovered in the late 

Nitrous Oxide in the Pediatric Setting

Keith Fishlock

1700s (Wilson, Grande, & Hoyt, 2007) most people 
associate nitrous oxide with the term laughing gas, 
commonly used for minor procedures in dental 
practices. The drug must be delivered with oxygen to 
avoid a hypoxic gas mixture.

Despite being the weakest of the anesthetic 
gases it is the most utilized gaseous anesthetic 
in the world (Malamed & Clark, 2003). As nitrous 
oxide is inorganic it is non-irritating to pulmonary 
epithelium which does not preclude its use in 
asthmatics. The known anxiolytic and vasodilatory 
effects of nitrous oxide are of great benefit when 
there is a need to obtain intravenous access in the 
pediatric patient. Nitrous oxide offers the benefits of 
true “conscious” sedation. The child not only retains 
their protective reflexes, but is awake and able to 
respond purposefully to tactile and verbal cues 
intra-procedurally. This important aspect allows the 
child to communicate to the caregiver whether the 
level of analgesia is sufficient for the procedure at 
hand. Titrating dosages is as simple as changing the 
concentration of nitrous oxide on the delivery device 
with a near immediate effect. 

Equipment
Devices used to administer continuous flow 

of nitrous oxide offer titratable concentrations of 
nitrous oxide from zero to 70% with a minimum 
oxygen level of 30%. As toddlers and small children 
may lack the tidal volume necessary to actuate a 
demand valve circuit, a continuous flow system is 
required. These metered flow devices feature oxygen 
and vacuum scavenging fail-safes that will not 
permit the unit to operate without an oxygen supply 
and vacuum for the scavenger. The design of this 
nitrous delivery system prevents patient hypoxia 
and limits staff exposure to nitrous oxide. Because 
nitrous oxide is minimally metabolized, it retains 
its potency when exhaled into the room by the 
patient and can pose an intoxicating and prolonged-
exposure hazard to the staff if the room is poorly 
ventilated (Yao, Malhotra & Fontes, 2007, p. 1258). 
Where nitrous oxide is administered, a continuous-
flow fresh-air ventilation system is recommended 
and a nitrous-scavenging system is used to prevent 
waste gas buildup. A disposable breathing circuit 
delivers the nitrous oxide and oxygen mixture via 
a latex free mask that is placed over the nose and 
mouth of the child.

Methods of administration
With pediatric patients a developmentally 

appropriate approach is vital during interactions. 
The introduction of the nitrous mask becomes fun 
when encouraging children to choose “flavors” 
of lip balm used to scent the inside of the mask. 
Telling a young child that they will “breathe magic 
air and have a dream”, as opposed to getting an 

IV started, enhances the patient, family and staff 
experience overall. Nitrous oxide has been shown 
to cause vivid dream like states in which methods 
such as distraction or guided imagery may be useful 
(Whalley & Brooks, 2009). Discussing a trip to the 
zoo or other enjoyable childhood activity further 
augments the benefits of nitrous oxide making 
children more amenable to the effects of the gas and 
enhancing their relaxation. 

Contraindications
Nitrous oxide is thirty-five times more soluble 

than nitrogen. The gas exchanges with nitrogen 
and diffuses into hollow viscera and body spaces 
(example: pneumothorax, or similar cavities in 
pericardium or peritoneum, middle ear and eye) 
(Drain, 2003, p 288). This expands the body of 
trapped air and increases the pressure within such 
closed spaces; subsequently barotrauma may occur 
in these patients. Other specific contraindications 
to use of nitrous oxide include: increased 
intracranial pressure, pregnancy and MTHFR 
(methylenetetrahydrofolate reductase deficiency). 
Pregnant staff should not be exposed to nitrous 
oxide as it may cause fetal harm.

Side Effects
The most common side effects reported are 

generally transitory and include nausea, vomiting, 
and headache. These effects can be drastically 
limited by decreasing the concentration of nitrous 
oxide during lengthy procedures (Babl, Oakley, 
Seaman, Barnett, & Sharwood, 2008, p e528). 
During this authors tenure with the Sedation 
Team at Nemours nitrous oxide has proven to 
be an invaluable tool for many procedures and 
greatly improved patient and family experiences. 
It is efficacious as an anxiolytic, amnestic and 
pain control modality with the ability to titrate 
the dose as needed during the procedure. With 
a post procedure recovery time between two and 
five minutes recovery is so complete that children 
ambulate out of the department without limitations 
on their daily activities.
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Jean M. Russell, BSN, RN, CRNI 

Jean earned her 
BSN from Gwynedd 
Mercy College. She is 
a Certified Registered 
Nurse Infusion (CRNI) 
and has worked in the 
field of pediatric IV 
Therapy Nurse for over 
20 years. Jean is the 
Nurse Manager for IV 
Therapy, SWAT and Per 
Diem Staff at Nemours/
Alfred I DuPont Hospital 
for Children. She is 
a nursing representative to the Pharmacy 
& Therapeutics Committee, Products 
Standardization Committee, and chair of the 
Comfort Counts Committee. Jean can best be 
reached at jean.russell@nemours.org

A standing agenda item at our monthly hospital 
Pharmacy & Therapeutics (P&T) Committee 
meetings is drug shortages. Our Assistant Director 
of Pharmacy provides an update on the growing 
list and the impact on patient care. I am a nursing 
representative to P&T, and this has been part of 
our meetings for the past several years. I never 
gave much thought to the broader issues, beyond 
the discussion that occurred at these meetings and 
the work that was being done by our Pharmacist 
in collaboration with specific Physician Services to 
offset the impact on our pediatric patients. That is 
until I was asked as a nursing representative on P&T 
to write an article on a relevant topic.

Drug shortage is not a new phenomenon but one 
that is steadily increasing over the past several 
years. A drug shortage is defined by American 
Society of Health-System Pharmacists (ASHP, 
2009) as “a supply issue that affects how the 
pharmacy prepares or dispenses a drug product or 
influences patient care when prescribers must use 
an alternative agent” (Fox, et al., 2009). Several 2011 
reports list the number of current drug shortages 
in the 200-250 range. For hospitals, most of the 
shortages are primarily generic injectable drugs. 
Common categories of drugs are anesthetics, 
opoid analgesics, electrolytes, chemotherapy, and 
antibiotics. It was stated in a 2011 FDA report 
that, “although sterile injectable drugs are a small 
percentage of the overall prescription drug market, 
they make up a disproportionate share of drugs in 
shortage” (Haninger, Jessup, & Koehler, 2011). The 
impact for hospitalized patients has been identified 
as inadequate treatment, a medication error due 
to change in form/strength of alternate drug and/
or omission of vital medication. (ISMP Medication 
Safety Alert, 2012) Some of the reported medication 
errors related to drug shortages have resulted in 
prolonged hospitalization and death. The issues 
contributing to today’s drug shortage are multifold. 
They range from shortage of raw materials, 
manufacturing practices, regulatory, mergers of 
manufacturing companies resulting in single source 
manufacturers, business decisions influenced by 
cost effectiveness & reimbursement rates, and 
increased worldwide demand. Recent shortages have 
incited responses from national organizations such 
as American Society of Clinical Oncology, American 
Society of Anesthesiologists, American Society 
of Health –System Pharmacist, etc. One source 
reports, the FDA is poised to release a proposed 
rule that would require manufacturers to give the 
Food and Drug Administration six months’ notice 
before discontinuing or interrupting the production 
of drugs that are life-sustaining, or that treat or 
prevent debilitation diseases (Szaniszio, 2013). 
Nevertheless, it is important to note that the FDA 
does not have the authority to require a company to 
make any product even if it is medically necessary. 

In 2009, ASHP published guidelines on managing 
drug shortages for hospitals and recommends 
that pharmacy departments must take the lead in 
developing strategies, processes for communication 
of shortages and ensuring safe and effective use of 
therapeutic alternatives. (Fox, et al., 2009). The 
guidelines recommend that hospitals develop an 
organizational approach that includes indentifying 
shortage, threat to patient care, and cost. The 
threat assessment should include duration of 
shortage, current inventory, medical necessity, and 
alternative sources or therapies (Fox, et al., 2009). 

Jean Russell

Impact of Drug Shortages
Communication to clinical staff is paramount from 
my perspective. The communication needs to be 
relevant to the nurse at the point of care in order 
to prevent medication errors caused by changes in 
drug products, dosages, concentrations, dilutions, 
onset, and adverse reactions. One example is 
the substitution of calcium chloride for calcium 
gluconate. Undiluted calcium chloride has a higher 
osmolarity and is known to cause permanent harm 
if it infiltrates into the surrounding tissue.

The final and potentially most important impact 
that drug shortages create is the impact on the 
patient and their families who entrust their care to 
us. From the youngest of our patients who rely on 
parenteral nutrition to thrive and grow as a result 
of a variety of gastrointestinal motility disorders, to 
critically ill patients from whom healthcare teams 
do not have access to medically necessary drugs, 
to oncology patients who treatment protocols have 
to deviate from standard regimens. These shortages 
result in increase cost, delay in treatment and care 
with potentially long term health effects. In the case 
of oncology patients, drugs that have shown up on 
the shortage list or intermittently are in short supply 
can be drugs that are commercially available and 
are part of standard treatment regimens or part 
of research protocols. From the Institute for Safe 
Medication Practices 2011/2012 survey of hospital 
pharmacy staff , there is one reported case of a 
pediatric nurse who drove three hours to another 
state to borrow needed doses of busulfan (2012) For 
pediatric patients receiving long term parenteral 
nutrition there are two reported cases of iatrogenic 
fractures in infants during a cysteine shortage 
and one reported case of calcium and phosphate 
precipitation requiring surgical replacement of 
child’s central venous catheter due to substitution of 
Travasol (amino acid) during a Trophamine shortage 
(ISMP Medication Safety Alert, 2012). Trophamine is 
the preferred amino acid preparation for parenteral 
nutrition use in pediatric patient populations. On a 
personal note, I have witnessed firsthand the cost 
impact to families. The youngest of my grandsons is 
on omeprazole which his parents obtain through a 
local compounding pharmacy. Until recently, sodium 
bicarbonate was used to create a suspension. 
With the shortage of 8.4% sodium bicarbonate the 
pharmacist was forced to switch to SyrSpend SF 
Alka. It is a perfectly acceptable substitute except 
that SyrSpend SF Alka is a brand drug. This switch 
resulted in an increase cost to the pharmacy and 
increase in the insurance copay for each prescription 
refill. Listening to my family made me realize how far 
reaching the impact of drug shortages can be.

In review of the literature, most of the information 
is provided through regulatory (FDA), pharmacy 
and/or physician perspectives. What is nursing’s 
perspective? Do drug shortages impact your area 
of clinical nursing practice? Does pharmacy and 
nursing collaborate on drug shortages that have 
implication for medication administration? Is the 
communication specific to what the nurse needs to 
know or is it an email with a long list of drugs on 
shortage that may be deleted before it is even read? 
Will the shortage result in a change of drug and/
or concentration? Is there a process for expedited 

changes to medication safety technology such as 
smart infusion pumps, electronic medical records, 
etc.? What is the impact on automated dispensing 
cabinets that are designed with the intent to make 
our patients safer? Do nurses always look at the 
label for concentration of a drug or have we become 
too reliant on technology? What approach will your 
organization use to determine patient treatment 
plans when a drug is in limited supply or no longer 
available? As a nursing representative to P&T, next 
time I hear about a new drug shortage, I will be 
asking myself the question of what information do 
frontline nurses need to know about this particular 
shortage, will it have impact on how the drug is 
administered, and how it will impact care of our 
patients?
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Gastroesophageal reflux occurs when the lower 
esophageal sphincter does not completely close 
allowing gastric fluid, also called “gastric acid”, to 
leak back into the esophagus. This may produce 
symptoms of chest or throat pain which many people 
describe as heartburn. Patients may also complain 
of an acid-like taste. Children often do not have 
actual pain but complain of a dry cough, problems 
swallowing or exhibit asthma like symptoms. 
(NIH, 2012) The chronic acid exposure predisposes 
the patient to esophageal mucosal damage and 
symptoms of GERD. Souza, in a 2010 article, 
stated that GERD is one of the most commonly 
treated conditions by both gastroenterologists as 
well as primary care physicians (Souza, 2010). It 
is important to note that intragastric pH is at its 
highest directly after a meal because of the buffering 
effects of food. It was the work of Fletcher et al. in 
2001 that found an area of unbuffered acidic gastric 
juice at the esophageal junction forming an acid 
pocket despite the recent meal (Kahrilas et al, 
2013). Treatment modalities were aimed at trying to 
decrease the gastric pH. Feldman notes that gastric 
acid secretion has been noted to be under neuronal 
and hormonal control for well over a century, since 

Histamine H2-Receptor Antagonist versus Proton Pump 
Inhibitors in the Treatment of Gastroesophageal 

Reflux Disease (GERD) 

Meriam Dennie

the work of Pavlov I 1904, Edkins in 1906, and 
Komorov in 1938 and that histamine and gastrin 
were distinctly different (Feldman, 2013).

Prior to the development of H2-receptor antagonist 
by Black et al.in the late 1960’s-early 1970’s, total 
gastrectomy was the surgical treatment of choice 
to eliminate gastric acid hypersecretion, and 
anticholinergics were used for medical management 
(Feldman, 2013). Cimetidine was the first H2-
receptor antagonist to become available in late 
1970’s soon followed by ranitidine, famotidine and 
nizatidine (Feldman, 2013). These drugs work by 
competitively inhibiting histamine at the H2 receptor 
sites which then leads to a reduction in the secretion 
of gastric acid. It is histamine that stimulates the 
secretion of gastric acid by acting on H2 receptors 
found in the parietal cells of the gastric mucosa. 
(McEvoy, 2012). Suppression of gastric acid secretion 
is considered to be the primary treatment of choice 
for GERD according to the American College of 
Gastroenterology (ACG). (p. 2980) 

The Proton Pump Inhibitor (PPI) was introduced 
in 1988 with omeprazole followed by Iansoprazole, 
rabeprazole, pantoprazole, and esomeprazole. 
(Heidelbaugh et al, 2009). According to the ACG, 
PPI’s are superior to H2 blockers because they do 
such a good job of raising the pH by blocking the 
secretion of gastric acid. When deciding on treatment 
for GERD, the fastest working medicine to treat the 
immediate symptom of heartburn is an antacid. 
Antacids respond quickly and are readily available. 
H2 blockers work faster than PPIs but are considered 
short term, usually for a period of 12 weeks. PPIs 
are considered the best choice because they do the 
best job in raising the pH but not always the best job 
in relieving the heartburn. According to the ACG, 
H2 blockers administered daily in divided doses 
can be effective for many patients who have less 
severe cases of GERD. Over the counter antacids 
and H2receptor antagonist are appropriate for self 
medication when beginning therapy. H2 agents 
have been found to be quite effective when taken 
before activities that have been known to create 
GERD symptoms. Usually the different H2 agents 
can be used interchangeably with the difference 
being potency and the onset and duration of 
action (McColl, 2009). Some patients have found a 
pronounced return of symptoms when switching 
from a PPI to an H2blocker.

Presently there is ongoing interest in long 
term use of PPIs. Some of the present ongoing 
concerns associated with long term use are: 

bioavailability of common medications, vitamin 
B12 deficiency, Clostridium difficile-associated 
diarrhea, community-acquired pneumonia, and hip 
fractures. (Heidelbaugh, 2009). An ongoing concern 
is a problem with overuse of PPIs prior to trying an 
H2 agent. Patients are being prescribed PPIs more 
often than daily and in higher doses than might be 
needed. There are several small studies that revealed 
patients remained symptom free with reduced doses 
to daily and lowered amounts which contributed to 
significant cost savings. Ongoing research is looking 
at the effect of PPIs on the absorption of B12, the 
association of PPIs to enteric infections, and the 
role of PPIs and their effect on calcium and possible 
increased risk for hip fractures.

For those patients with PPI failure there is 
now a train of thought that GERD might cause 
esophagitis through immune mediated injury rather 
than acid burn. It is postulated that the future of 
GERD therapy will be looking at “proteins, such as 
proteinase-activated receptor-2, and their role in the 
generation of immune-mediated esophageal mucosal 
damage” (Heidelbaugh, p. 1944, 2009).

GERD and erosive esophagitis are common 
problems that practitioners see frequently on a daily 
basis. The treatment of choice has been H2 blockers 
and PPIs for the last 25 years. We are now starting 
to see some of the long term affects of these drugs on 
patients. It will be interesting to see whether ongoing 
research will indicate the same treatment for the 
future or if the standard of care will go in an entirely 
different direction.
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Many people are familiar with a birthmark 
commonly known as a ‘strawberry,’ literally 
named for the lesion’s raised and red appearance. 
The medical term for these lesions is Infantile 
Hemangiomas and they are one of the most common 
forms of vascular anomaly that affect nearly 4% to 
10% of infants (Buckmiller, Munson, Dyamenahalli, 
Dai, & Richter, 2010). If hemangiomas are present 
in an inconspicuous site, they are frequently left 
untreated and allowed to follow a natural course of 
proliferation to resolution. Without complication and 
the right amount of patience from family members, 
this course of treatment will allow the lesion to 
typically resolve with minimal deformity. 

An important nursing consideration when 
developing a treatment plan for hemangiomas is 
to understand as well as to educate the patient’s 
family regarding the life-span of the lesion. 
Infantile hemangiomas are characterized by 3 
clinical stages: a proliferation phase, an involuting 
phase and an involuted phase (Menezes, McCarter, 
Greene, & Bauman, 2011). The proliferation phase 
is further divided into a rapidly proliferative phase 
that usually peaks around 4 months of age, and a 
slower proliferative phase that may persist until 
8 to 12 months, and sometimes 24 months for 
larger lesions. At the completion of this proliferative 
phase, the involution phase begins. In this phase, 
the lesion begins to decrease in size. According to 
Menezes et.al (2011), it is generally believed that 
90% of infantile hemangiomas are fully involuted 
by age 9 years. However, some hemangiomas can 
be problematic and cause serious complications. 
Complications of infantile hemangiomas can include 

Propranolol Use for Infantile Hemangiomas

Jenna Ryan

ulceration, permanent disfigurement due to their 
massive growth, airway obstruction, and can affect 
normal function depending on their location and 
size. For example, a lesion near the eye can cause 
obstruction leading to visual los) (Martin, et al., 
2013). Problematic infantile hemangiomas may 
require intervention during the rapidly proliferative 
or proliferative phase. Primary treatment options 
that have been available in the past for complicated 
hemangiomas include systemic or intralesional 
corticosteroids, chemotherapeutic agents, laser 
treatment, surgery, or a combination of therapies, 
all of which can include associated side effects 
(Buckmiller, Munson, Dyamenahalli, Dai, & Richter, 
2010). Currently, there is no medication that is FDA 
approved for the treatment of infantile hemangiomas 
(Martin, et al., 2013). In 2008, a baby was treated for 
cardiomyopathy with Propranolol whom incidentally 
also had an infantile hemangioma. During treatment 
it was noted that the lesion decreased in size while 
on the medication. Further studies at the institution 
where the effect of Propranolol was identified 
confirmed the observation in 10 other babies with 
infantile hemangiomas (Blatt M.D., et al., 2011). 
Since publishing this discovery, Propranolol has 
become a first line treatment option for infantile 
hemangiomas. 

In 2010, Propranolol was described as the 
potential drug to “create a paradigm shift for the 
treatment of complicated hemangiomas” (Arneja 
et al., 2010, p. 895). Propranolol has been used for 
at least 50 years for the treatment of a variety of 
cardiac disorders including: hypertension, migraine 
headaches, hyperthyroidism, glaucoma, anxiety, 
hyperhidrosis, and portal hypertension. Propranolol 
has a general tolerable side-effect profile; more severe 
complications can include bradycardia, hypotension, 
hypoglycemia, seizures, rash and bronchospasm 
(Arneja, et al., 2010). According to Arneja et. al 
(2010), “these complications are generally rare in the 
pediatric population and found with doses higher 
than 2mg/kg per day” (p. 893). Another side effect 
noted by Martin et al (2013) is a change in sleep 
pattern including an increase/decrease in sleep 
as well as nightmares. Unfortunately, due to the 
limited literature and research available on the use 
of Propranolol in hemangiomas, a precise protocol 
for its clinical use does not exist (Buckmiller et 
al., 2010). According to Blatt et al. (2011) specific 
“dosing frequency, setting (inpatient or outpatient) 
for initiation, clinical and laboratory monitoring or 
duration of treatment” all vary from facility to facility 
(p. 757). Many vascular anomaly centers, including 
Nemours/DuPont Hospital for Children, have 
developed a facility specific protocol in conjunction 
with the pediatric cardiology team for the initiation 
of Propranolol therapy for the treatment of Infantile 
Hemangiomas.

In 2011, a meeting was held in Chicago, Illinois 
that included twenty-eight members from twelve 
institutions, representing five specialties to discuss 
their various experiences with Propranolol use in 
infantile hemangiomas (Martin et al., 2013). All 
members recognized the importance of educating 
providers and parents regarding the proper use 
of Propranolol as well as potential side effects. The 
recommended education included teaching families 
how take their child’s pulse to monitor for signs 
of bradycardia, monitor for signs/symptoms of 
allergic reaction and monitor for signs/symptoms 
of hypoglycemia with instructions given on how 
to avoid low blood sugars. Teaching should include 
monitoring for breathing problems including 
wheezing; Propranolol may need to be held during 
respiratory illness due to potential for bronchospasm 
(Martin et al., 2013). Finally, education regarding 
the effect Propranolol may have on sleeping patterns 
and how to adjust administration times to decrease 
adverse effect should be provided.

In summary, since Propranolol is not FDA 
approved for this off label use for treatment of 
infantile hemangiomas there is a continued need 
for further research regarding best practice for 
administration/monitoring perimeters. It is clear 
that most institutions that are familiar with 
Propranolol therapy have found it to be a highly 
effective agent against potentially disfiguring 
childhood lesions, infantile hemangiomas. 
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This conference will feature 
speakers from the Agency 
for Healthcare Research and 
Quality (AHRQ). The focus is 
on comparative effectiveness 
research in healthcare.
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Nursing School 
of Wilmington 
Transcripts
During the course of the year, DNA fields calls 
requesting information on the Nursing School 
of Wilmington transcripts. Many of these calls 
are from employers looking to verify education 
of potential hires or from nurses needing them 
for their own purposes. If you are looking for 
these transcripts, please contact Maureen Smith, 
Christiana Care Hospital at 302.733.1538.

Please note that the Delaware Academy of 
Medicine possesses items such as pins, 
yearbooks and brochures in their collection but 
they do not have the nursing school transcripts.
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Providing excellent patient care keeps any healthcare organization focused on 
what matters most–the patients. But this cannot occur on its own, as it requires 
collaboration and effective communication from multiple disciplines. 

In 2006, in an effort to improve performance, Bayhealth’s pharmacy and 
nursing staffs joined forces. The Pharmacy and Nursing Council was formed to 
increase the understanding of each other’s roles, to improve patient outcomes, 
and increase constructive communication between pharmacy and nursing. 
This council meets on a monthly basis with the goal of addressing medication 
safety issues and to make recommendations related to medication practices that 
further Bayhealth’s commitment to patient safety. Facilitated by the Director 

Pharmacy and Nursing Council–
Collaboration through Teamwork

Jessica Lambert

of Pharmacy; Alex Zarrow, RPh, MBA, the council membership is comprised 
of staff from both pharmacy and nursing and is co-chaired by leadership 
from each patient care area: Rita Montone, RPh, MBA, Pharmacy Operations 
Manager and Debbie Chaffinch, MSN, RN, CCRN, ACNS-BC, Inpatient 
Rehabilitation-Clinical Nurse Specialist. By working collaboratively, the council 
is able to respond effectively to any problems or opportunities that arise where 
the two disciplines are involved. 

The complexities of today’s healthcare system make collaboration between 
multiple-disciplines a challenge, which is why it is important to foster an 
interdepartmental relationship between pharmacy and nursing. Inefficient 
collaboration between these two disciplines poses a multitude of barriers to 
patient care. According to Kenreigh and Wagner (2006), active collaboration 
between pharmacists and nurses can prevent adverse drug events. Bayhealth’s 
Pharmacy and Nursing Council not only has influenced the prevention 
of adverse drug events, but also led to other hospital-wide performance 
improvements at all levels. By addressing small issues from the start, the 
council built a strong foundation that now has the ability to solve more complex 
issues that affect the entire organization. 

By being proactive, Bayhealth’s Pharmacy and Nursing Council members 
have been instrumental in implementing new processes and influencing policies 
and procedures that impact both pharmacy and nursing practices. Recently, 
the council dedicated a significant effort on changing the procedure of how to 
store patients’ own medications in the pharmacy during their hospital stay. 
Any patient who is unable to send medications home with family/friends is 
required to store them in the pharmacy until discharge. This process was 
implemented to reduce the chance of self-administration of medication while 
being hospitalized. Previously, the process of storing these medications included 
the following: nurses inventoried the medications, sealed them in an envelope 
with corresponding paperwork and the envelope containing the medication was 
then sent to pharmacy for storage. A carbon copied form was the only identifier 
notifying the nurse that medications were stored in the pharmacy. Therefore, 
many times at discharge the form was overlooked entirely. This practice became 
an issue when patients were being discharged home without their medications. 
Not only is leaving the medications in the pharmacy costly to the patient, but it 
may also affect patient compliance with their medications on return to home. 

To address the problem, the council assembled a task force of pharmacy 
residents and nurses to find a solution. After many months of discussion and 
rapid cycle tests of change, a solution to this problem was found and a process 
change was made. Upon the receipt of patients’ own medications, the pharmacy 
will profile a Horizon Medication’s Manager (HMM) order titled, “PATIENT HOME 
MEDS STORED IN PHARMACY.” Given that this order has been entered into the 
electronic system it can be viewed at any time by both pharmacy and nursing 
giving this particular solution advantage over other suggestions. It created a 
better means of communication, ultimately solving the problem at hand. The 
pharmacists will look for this order on the patient’s profile when processing 
discharge medication reconciliation forms, and nurses will be aware that they 
are to expect a delivery of returned medications from a pharmacy technician 
at discharge. Currently, the council is continuing to work on hardwiring this 
process with the hope that it will become a part of our everyday routine. 

In addition to changing processes, the council has also impacted 
organizational wide policy through the integration of Medication Administration 
and Medication Distribution. Prior to this council coming together, there 
was much work done in silos, which lead to duplication of efforts and poor 
communication. According to Sakely (2011), inefficient communication between 
nursing staff and pharmacy is a barrier to providing ideal patient care. Factors 
such as missing medications, medication delivery and automation are several of 
the most common issues. As a result of excellent teamwork and collaboration, 
this council has reduced many of those silos. Changes the council has made to 
influence these areas include the following:

1. Created process for use of non-formulary medications during hospital stay

2. Changed process for barcoding issues, to prevent medication errors

3. Alerts for all staff of National Drug Shortages

4. Established a Review Process for Safety First Reports – to identify areas 
for improvement

5. Added Pharmacy staff to the multidisciplinary rounding team

As we move forward and continue to work in collaboration with each 
other, it is extremely important to focus on sustaining the changes we have 
made. In addition, we must also be prepared for challenges that lie ahead. We 
will continue our efforts of evaluating and forming new goals on how we can 
continue to foster a culture of safety, innovation, and quality improvement. 
Whether that includes conducting research, recruiting new council members, 
or creating hospital wide initiatives, we plan to work together as one. Being a 
part of such a diverse council has been extremely rewarding and exciting. 
As a nurse, I look forward to all the work that lies ahead for this council and 
anxiously anticipate the future positive outcomes we will have at Bayhealth due 
to the council’s efforts. 
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The Delaware Nurses Association is excited 
to announce that Delaware Today magazine 
will be featuring Top Nurses in the May 2014 
edition. This is a wonderful opportunity 
to showcase the nursing profession and 
educate the public on the value of nurses 
and the care they provide.

No one makes our list unless they were 
selected by their peers.
–Mark Nardone, Delaware Today Magazine

To participate in Top Nurses, you must be a 
DNA member by January 16, 2014. To join, 
visit www.denurses.org

Join us!
The Delaware Today staff reserves the right to determine 
how many runner-ups will be featured in each category, 
and how to utilize the results. As a statewide magazine, 
the Delaware Today staff strives to offer statewide 
representation.
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Dora N. Eyong, MSN, RN, PMH-BC

Dora Eyong, MSN, RN, 
PMH-BC, is a Psychiatric 
Mental Health nursing 
instructor at Delaware 
Technical Community 
College Terry campus 
in Dover Delaware. 
She has experience in 
psychiatric mental health 
nursing and in critical 
care nursing. She is a 
graduate of Delaware 
State University and 
Wesley College.

Grade Point Average (GPA) is one of the indicators 
that are used to define success in higher education. 
A few researchers have looked into these concepts 
in the field of nursing. For example Freshwater and 
Stickley (2003) are two researchers who investigated 
the idea of emotional intelligence and stress in 
nursing students. They define emotional intelligence 
as a set of non-cognitive abilities that influence an 
individuals’ ability to be successful in life (p 92). 
The concept of emotional intelligence has been 
popularized by Daniel Goleman (1995). 

Problem Statement
Nursing faculty adequately prepare nurses for 

the cognitive and technical aspects of nursing, but 
sometimes overlooks the emotional aspects. Stress 
is a common life experience that can positively or 
negatively affect individuals by either motivating 
or hindering achievement. In regard to education, 
stress can consume students to the point of creating 
anxiety that can impair their ability to think and 
make appropriate judgments.

Significance of the Problem
Historically, recruiters for nursing programs have 

based their decisions on academic performance. 
By including non-cognitive factors such as 
emotional intelligence and ability to manage 
stress, institutions will produce nurses who are 
adequately prepared to function in the workforce. 
It is hoped that this article raises awareness of the 
need for nursing students to work on their stress 
level and their emotional intelligence in order to 
be effective nurses. Research by Minardi (2002) 
supports the view that emotional intelligence can 
be taught as part of nurse training. Freshwater and 
Stickley (2003), contend that nurses have to develop 
emotional intelligence if they are to be successful 
as nurses. They argue that nursing education fails 
in this area. Therefore, they call for nursing faculty 
to consider the role of emotional intelligence in the 
nursing curricula.

The literature collected and analyzed in this 
review was accessed from online databases 
including CINAHL, EBSCO HOST, Academic Search 
Premier and Pub Med. Only full text peer reviewed 
journal articles were reviewed. The articles reviewed 
were from 2003 to 2013. The review showed some 
gaps in knowledge related to stress management 
and emotional intelligence. There have been many 
studies carried out related to nursing education and 
most focused on nursing education as an essentialist 
education with the emphasis on producing nurses 
who are able to practice under stressful conditions 
(Freshwater & Stickley, 2003). From the literature, 
several key topics were identified and discussed 
including the fact that with the nursing shortage, 
there will continue to be diversity in the nursing 
student population. This leads to difficulties for some 
nursing students who do not have English as their 
first language.

Stress
Montes-Berges & Augusto (2007) led a 

prospective, longitudinal qualitative study in order 
to examine the emotions experienced by nursing 
students. In this study, it was determined that 
nursing students perceive a high degree of stress in 
the clinical setting and have a fear of failure. The 
study concluded that examining the levels of stress 
is very important in nursing education because it 
has the potential to affect human learning and may 
lead to attrition. Nursing faculty can therefore assist 
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The Effects of Stress Level and Emotional Intelligence on 
Academic Achievement of Nursing Students

students to manage their stress levels and their 
emotions in order to cope with the rigorous program.

From the available literature, it is evident that 
today’s nursing students experience more stress 
than did nursing students of the past; they work and 
have family responsibilities. The nursing program 
has also become more complex over the years 
(Yucha, Kowalski & Cross, 2009). However, there is 
clear need for further research into the relationship 
between stress level, emotional intelligence, 
demographic and GPA. Yucha et al. (2009) completed 
a quasi-experimental study where they evaluated 
the experience and demographics of nursing 
students, their stress levels and its impact on their 
academic performance. Findings in this study were 
hypothesized and ultimately found that there was no 
statistically significant difference between the two 
groups for age, gender, marital status, ethnicity, or 
score on the standardized nursing examination.

Stress level can be an obstacle to students’ 
success. When students are unable to cope well with 
stress, they will be less likely to graduate. There 
have been studies done which have shown that high 
levels of stress can lead to low levels of academic 
success. Hegge and Larson (2008) determined 
that most of the research about stress in nursing 
students has been conducted with traditional 
baccalaureate students; however, those students 
with previous healthcare experience may exhibit 
less stress than students who had no previous 
experience. This longitudinal study also determined 
that previous healthcare experience correlated with 
less stress only at the beginning of the semester. In 
general, the sources of stress among undergraduate 
nursing students as identified by Parkes (2005) 
include such areas as clinical issues, personal and 
classroom issues, examinations, interpersonal 
conflicts, long hours of study, assignments and lack 
of free time. 

Emotional Intelligence
From review of the available literature, it is 

evident as Freshwater and Stickley (2003) put it that: 
The inclusion of emotional intelligence 

in the curriculum empowers students to 
manage situations that may be highly charged 
emotionally. If they are able to deal with their 
own feelings well then they will be able to deal 
with others confidently, competently and safely 
(p 95).

Emotional intelligence is still a fairly new concept. 
Daniel Goleman (1995) in his bestseller, Emotional 
Intelligence talks about one’s ability to motivate 
themselves, to persist when facing frustration, to 
control their impulses and to delay gratification; to 
regulate their mood and to empathize with others as 
the characteristics of high emotional intelligence. 

Although Goleman was successful at making 
emotional intelligence popular and convincing 
readers that there is more to success than cognitive 
intelligence, emotional intelligence was actually 
explored five years prior by Mayer and Salovey (1990) 
for the first time. Goleman however, has been very 
effective at bringing the term emotional intelligence 
to the attention of educational researchers and 
has acknowledged Mayer and Salovey for initiating 
the groundwork on emotional intelligence. Mayer 
and Salovey (1990) divided emotional intelligence 
into three categories: Appraisal and expression of 
emotions, regulation of emotion, and utilization 
of emotions. They define emotional intelligence as 
“the subset of social intelligence that involves the 
ability to monitor one’s own and others’ feelings and 
emotions to discriminate among them and to use 
this information to guide one’s thinking and actions” 
(p. 5).

Castro-Johnson and Wang (2003) conducted an 
empirical study to identify the levels of emotional 
intelligence between first year college honors 
students and first year students who were not on 
honor roll, and to determine if those measures were 
able to predict their GPAs. The population sample 
was 300 honors students and 230 non-honors 
students. The study concluded that honors students’ 
adaptive behaviors were influential in their academic 
success. Another conclusion was that honors 
students function at a higher level of emotional 
intelligence.

Academic Achievement
Researchers such as DiBartolo and Seldomridge 

(2008) have explored academic achievement of 
nursing students. Many of these researchers focused 
on the relationship between admissions criteria, GPA 
and ability to pass the NCLEX. Studies which were 
done on learning were primarily focused on aspects 
of classroom and theory instruction and not on non-
cognitive abilities such as emotional intelligence. 

Conclusion
Emotional intelligence has implications for 

the design of a good stress management training 
program aimed at taking care of the needs of 
nursing students. By identifying students who 
have poor stress management abilities, high stress 
levels and low levels of emotional intelligence, 
nursing faculty can take a proactive rather than a 
reactive approach in designing courses and in the 
admissions process. It is not cognitive intelligence 
alone which defines success in nursing school and 
after graduation. Non-traditional attributes such 
as emotional intelligence and stress management 
are also very important. Emotional intelligence and 
stress management may be necessary topics to 
include in the nursing curriculum to help students 
become well trained nurses. 
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Laura L. Wedel, RNC-OB, MSN

Laura Wedel RNC-
OB, MSN is a bedside 
nurse, on the Labor 
and Delivery unit, at 
Bayhealth Medical 
Center in Dover, DE. 
Laura also works as 
a maternal- child 
health clinical adjunct 
instructor, through 
Wesley College. Her 
work at Wesley allows 
her to enhance the 
development of the 
budding minds of undergraduate nursing 
students. In 2006, Ms. Wedel received her 
undergraduate, Bachelor of Science in Nursing 
degree from Catholic University of America, 
where she was bestowed with the Sister Olivia 
Gowan award for academic excellence. Upon 
graduation, she entered the Labor and Delivery 
new graduate fellowship at Bayhealth Medical 
Center. In 2009, she graduated from the 
Wesley College with her master’s degree, with 
a concentration in community health. She is 
a member of AWHONN, Sigma Theta Tau, and 
is a certified in-patient obstetrical nurse. She 
lives in Camden Delaware with her husband 
and two sons. 

HELLP syndrome is a serious complication that 
can occur during pregnancy. HELLP is characterized 
as laboratory results indicating: H- hemolysis, EL- 
elevated liver enzymes, and LP –low platelet count 
(Padden, 1999). This syndrome is diagnosed as the 
complete form of HELLP if all 3 characteristics are 
present, and termed partial or incomplete if only one 
or two components are indicated (Haram, Svendsen, 
& Abildgaard, 2009). Research shows that most 
experts agree that HELLP syndrome may be a subset 
or variant of preeclampsia (Wagner, Craici, Hogan, 
Bailey, & Garovic, 2007). Although the complete 
pathogenesis of HELLP syndrome is unclear, it is 
important to note, that this syndrome has been 
heavily researched, and has substantiated findings.

HELLP syndrome has the ability to cause serious 
systemic issues, up to and including death for the 
childbearing woman, as well as her fetus. Early 
diagnosis and treatment is of utmost importance 
in keeping this population safe. Current research 
continues to drive evidence based practice when 
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HELLP Syndrome in Pregnancy
managing HELLP syndrome, therefore resulting 
in an increase in positive maternal and neonatal 
outcomes (Wagner et al., 2007).

HELLP syndrome is known to occur in 0.2 to 
0.6 of all normal pregnancies (Padden, 1999). 
Preeclampsia is much more prevalent affecting 
5 to 7 percent of pregnancies (Wolf, 1996). 
Unfortunately, when the symptoms are not indicative 
of preeclampsia, it is often that the diagnosis of 
the syndrome is delayed. This is due to the fact 
that the risk factors for HELLP differ than those of 
preeclampsia. HELLP syndrome is more common in 
a multiparous woman, white race, greater than 25 
years of age, and history of poor pregnancy outcome. 
Conversely preeclampsia occurs more frequently in 
a nulliparous woman, <20 years of age or greater 
than 45 years of age, family history of preeclampsia, 
minimal prenatal care, diabetes mellitus, chronic 
hypertension, and twin gestation (Padden, 1999).

The syndrome normally presents in the latter part 
of the second or early part of the third trimester of 
pregnancy. The peak period at which the syndrome 
develops is between the 27th and 37th gestational 
week. Twenty percent of cases are noted to happen 
after the 37th week and 11% of patients may present 
with HELLP syndrome before the 27th week of 
pregnancy (Haram et al., 2009). HELLP, although 
infrequent can also occur in the post- partum 
period as early as 48 hours following the birth, but 
presentation of signs and symptoms typically occur 
well after the baby is born, sometimes as long as 7 
days post- delivery (Padden, 1999).

When HELLP syndrome is present and progressive 
in nature, changes occur in the hepatic system. 
Though uncommon, this patient is at risk for 
hepatic rupture due to the possibility of subscapular 
hemorrhage, and hemorrhagic necrosis (Mattson 
&Smith, 2011). Rupture of the liver is extremely rare 
and happens in only 1 % to 2% of patients diagnosed 
with HELLP syndrome. Other serious maternal 
complications may include placental abruption, 
DIC (disseminated intravascular coagulation), and 
post-partum bleeding. Cerebral bleeding has been 
reported in 1.5 % HELLP cases (Haram et al., 2009). 
Patients with HELLP syndrome are also at risk for 
pulmonary edema and adult respiratory syndrome 
due to the collection of extravascular fluid and its 
increased demand on the cardiac and pulmonary 
systems. 

Pharmacological agents used in this complex 
process are based on the patient’s status as well 
as the progression of the syndrome. The first line 
agents used would be anti-hypertensives in an 
attempt to reduce blood pressure. In turn, this 
action would ultimately decrease the work of the 

kidneys. Approved anti-hypertensives used in the 
treatment of preeclampsia and HELLP syndrome 
include: labetolol, hydralazine, and nifedipine 
(Podymow & August, 2008). Intravenous magnesium 
sulfate is a commonly used medication that works to 
decrease the risk of seizure. Research indicates that 
corticosteroids may be given for maternal and fetal 
benefit (Haram et al., 2009). 

For a patient who is in severe HELLP with 
worsening symptoms, such as increased blood 
pressures, decline in maternal status, decreased 
renal function, pulmonary edema, or eclampsia the 
delivery choice is by caesarean section (Padden, 
1997). However vaginal delivery is preferred in 
the case of the HELLP patient, unless the patient 
or fetus is exhibiting a decline in status (Portis, 
Jacobs, Skerman, & Skerman et al., 1997). When 
platelet counts reach dangerously low levels 
indicated as below 50,000, epidural anesthesia 
is contraindicated, and general anesthesia is 
administered (Padden, 1997). For the patient in 
whom a C-section is indicated, a platelet transfusion 
may be necessary. If the patient is laboring, 
narcotics may be indicated for pain relief because 
the epidural is contraindicated (Sibai, 2004). 

In the postpartum period the platelet count 
decreases and then this patient may require 
plasmapheresis. Patients that suffer from DIC are 
given fresh frozen plasma and packed red blood 
cells. A critical patient will be sent to the intensive 
care unit and typically will spend about 72 hours 
there following delivery. Up to 25% of women affected 
by HELLP syndrome are at risk for developing 
life threatening complications such as placental 
abruption, adult respiratory distress syndrome, 
subscapular hematoma, hepatic rupture, and 
hepatorenal failure (Padden, 1999). Infant mortality 
and morbidity rates are associated with the severity 
of the maternal syndrome and gestational age. 
Respiratory distress syndrome and intrauterine 
growth retardation are the most reported adverse 
effects for infants affected by HELLP syndrome 
(Sibai, 2004).

HELLP syndrome can be a very complex process. 
Early recognition of signs and symptoms prove 
key in the management of the patient suffering 
from this syndrome. The fact that it can be hard to 
diagnose can play a role in the syndrome’s progress 
from being mild to life threatening. By educating 
patients on the risks associated with preeclampsia 
and HELLP syndrome it familiarizes pregnant 
mothers with early signs and symptoms. The fact 
that this syndrome has the ability to cause death or 
severe illness capitalizes on the fact that the field of 
obstetrics must move forward in continued efforts of 
early diagnosis and stabilization to prevent the best 
outcomes for mothers and babies. 
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