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Editor-in-Chief
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am delighted to share with you

the inaugural issue of Patient

Safety, the only journal that
highlights the intersection of pa-
tient safety science and real hu-
man experience. We know that
behind every event, every research
project, every performance im-
provement initiative are people.
People like you and me, those we
care about, and those we care for.
In each issue you will read not only
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E
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about new insights and strategies
to improve care but also stories
that create a bridge between pro-
viders and patients.

It was also important to create a
publication accessible to every-
one—free from financial burdens
for authors or subscribers and
completely open access. Patient
safety should not be
a competition, and
knowledge should
be freely shared.

Our first patient
commentary,  writ-
ten by Dwight McK-
ay, describes the
importance that ev-
eryone plays in safe
care (Page 5). He de-
scribes his own experiences over
the past 35 years and drives home
the impact that a lack of health lit-
eracy can have. The painting fea-
tured on our back inside cover by
artist Regina Holliday illustrates
Joe Lavelle’s experience navigat-
ing healthcare. Each issue will in-
clude artwork from The Walking
Gallery, a very visual reminder of
why we do what we do.

From our cover: In a database anal-
ysis, lead author Matthew Grissing-
er discusses the occurrence of
medication allergies and how sys-
tematic failures continue (Page 18).
Michelle Bell and co-authors share
findings from a statewide survey
of best practice implementation
at hospitals and ambulatory sur-
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In each issue you
will read...stories
that create a bridge
between providers
and patients.

gery facilities, which can help you
identify areas in your own prac-
tice and organization that may not
quite be hitting the mark (Page
42). Lynette Hathaway and co-au-
thors explore the complications
related to peripheral and central
lines and remind that each has
associated risks (Page 28). And
in an interview with Pennsylvania
Secretary of Health
Rachel Levine, MD,
she discusses one
of the largest health
crises that we face,
the opioid epidem-
ic (Page 60). Levine
speaks frankly about
its far-reaching ef-
fects and outlines
the progress Penn-
sylvania has made to combat this
nondiscriminating killer.

| hope these papers and stories,
along with the many others in
this issue, contribute to your
awareness of the problems facing
patients and providers today, and
that you take something with you
to help improve patient safety in
this complex world of healthcare.
If you have important work to share
or stories to tell, please consider
submitting your manuscripts at
patientsafetyj.com.

See you again in December!
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Dwi

Kay

Dwight McKay, BSL, retired in 2005 from a career that
included roles as a pastor and facility security manager. He
is a co-founder of the Amputee Support Team of Lancaster,
currently volunteers for Lancaster Rehabilitation Hospital,
and is a member of the Patient Safety Authority’s Patient
Advisory Panel and the Patient Safety editorial board. In
our first patient commentary, Dwight shares his healthcare
experience and underscores the importance of health literacy.

recently had a conversation about disability with an

acquaintance who told me that his wife has “always

had a heart for disability issues.” He said that he, on
the other hand, had never given it much thought until
his son was born with Down syndrome. That changed
his perspective and changed his life.

| think patient safety is like that in some ways.

Everyone knows that falls and other injuries take place
in the healthcare environment. Wrong-site surgeries
and retained surgical items sometimes make the
news. There is awareness that medication errors or
misdiagnoses are possible. But for most people, these
and other similar occurrences are not front-burner
concerns—at least not until they hit close to home.
When something adverse happens to you or someone
you care about, that issue not only moves to the
forefront, but becomes all consuming.

On top of the public’s general disinclination to focus
on patient safety until they’re personally affected is
the staggering gap between what people should know
about their own healthcare and what they actually
know. The 2003 National Assessment of Adult Literacy,
a study sponsored by the National Center for Education
Statistics, found that only 12 percent of English-speaking
adults demonstrated proficient health literacy.'

My own intimate connection with the negative side
of patient safety started almost 35 years ago, when
| began experiencing pain in my right leg and foot.
The problems were intermittent, so each time a new
diagnosis was offered, and a new treatment regimen
was initiated, the pain went away. Temporarily.

After almost two decades on the merry-go-round of
misdiagnoses, ineffectual treatments, and symptom
relief and reappearance, a major pain event drove me
to the emergency room, where a simple ultrasound
revealed the truth. My problem was not, as | had been
told, my Achilles tendon, nor any of the other opinions
that had been suggested, including a heel spur, gout,
and plantar fasciitis.

My problem was a five-centimeter aneurism in my
right popliteal artery. That aneurism had been there
since birth, and it had eventually grown to the point
where it was almost a vacation spa for my blood. As
blood slowed going through the aneurysm, some of
it clotted. The clots were dispensed toward my foot,
where they eventually interfered with circulation,
robbed my muscles of oxygen, and caused my pain.

The ultrasound revealed the truth, but the damage
already had been done, and 14 years ago my right leg
was amputated below the knee. I’m grateful for the
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success of that surgery and for the new normal of my
life as an amputee. But | regret the necessity of that
procedure, and when | think through all this, | wonder
at the fact that for almost two decades no one thought
to look for vascular problems.

Today | am much more health literate than | was 35
years ago. Since then | have learned important lessons
about the need to advocate for myself in healthcare
processes and to have strong advocacy in place when
| am unable to act personally.

Efforts are underway on several fronts to close the
understanding gap between providers and patients.
Providers are encouraged to offer instructions and
commentary in plain, easily understood language
whenever possible. Techniques such as the teach-back
method are increasingly used to verify that patients
and their family caregivers understand instructions.

Similar energy is being expended to improve the general
state of health literacy. When almost 9 out of 10 people
are inadequately literate about their own healthcare,
that clearly becomes a patient safety issue. Patient
compliance with matters such as medication schedules
and dosing, therapy routines to be carried out at home,
and follow-up physician visits is at risk if patients don’t
understand the “why” as well as the “what.”

Patient safety overall can only improve if the level
of health literacy rises and awareness of the safety
issues surrounding medical treatment and procedures
becomes more common.

But on the other side of the patient safety coin is
the medical professional. It would be comforting to
imagine that all patients and family caregivers can
be encouraged and trained to be well-functioning
patient safety participants. However, human nature
being what it is, that’s probably a reach too far. In
contrast, medical professionals are expected to be...
well, professional.

As a doctor friend recently reminded me, patients like
to feel they are in control of the things happening
around them, but that isn’t always possible. Patients
may not understand all the technical issues involved in
necessary procedures, and they absolutely must cede
some control when they are overly tired or medicated.

In the three days immediately before my amputation |
went through four surgeries—heroic, but unsuccessful,
attempts to save my foot. | remember nothing from that
period, since it was an almost constant blur involving
anesthesia and recovery from its effects. Add my pain

to the mix, and it would have been impossible
for me to make any kind of thoughtful and
reasoned decision during that time.

I had to trust that both my advocate (my wife)
and the professionals who were treating me
had my best interest in mind. And even with my
miniscule understanding of patient safety back
then, | had to trust that the right procedures
would be followed everywhere, from the surgical
suite to the dietary department.

My inner cliché alarm goes off when | say this, but
it is true nonetheless: Patient safety is everyone’s
responsibility. It is certainly something that the
patient and their support system should care about
deeply. And it just as certainly is something that every
person at every level of the healthcare world needs as
a major focus.

The facility CEO, the practice manager, or the patient
safety officer do not have the same role in patient
safety as the nurse who assists with patient toileting
or the maintenance worker who puts the “Wet Floor”
sign in the hallway or the pharmacist who selects the
proper drug and its correct dosage. But no one can
afford to sit back uninvolved, believing that someone
else will take care of things.

We can all hope that someday soon our culture’s
health literacy will reach a more satisfactory level
and patients will be increasingly proactive concerning
their own safety. But right now, because patients’ lives
and quality of life are the stakes, every healthcare
professional must maintain constant awareness of
patient safety and recognize it as part of their daily
routine. And patient safety has to be more than a line
item in a job description, instead considered akin to a
calling: a cause that simply never goes away no matter
what else is happening.

References

1. Kutner M, Greenberg E, Jin Y, Paulsen C. The Health Literacy of America’s
Adults: Rwesults From the 2003 National Assessment of Adult Literacy. U.S.
Department of Education. Washington, DC: National Center for Education
Statistics. 2006 Sep 6; NCES 2006-483. Available from: http://nces.ed.gov/
pubsearch/pubsinfo.asp?pubid=2006483
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it How to Interpret

Patient Safety Data—

N A Guide From the
1 Nation’s Largest
/ Event Reporting Database

A Regina Hoffman, MBA, RN
DOI: 10.33940/data/2019.9.1

Intentional or not, they are often sensationalized,

conflated, or misconstrued to tell a story in which
patients are frequently harmed by irresponsible,
negligent clinicians. The truth is far less dramatic.
Although medical error does occur and real people
suffer real harm, the vast majority of encounters go
as expected. So it’s crucial to understand how to
interpret patient safety metrics to distinguish true
areas of concern from embellished front-page stories.

Patient safety metrics are recurrent headlines.

It is also important to understand that each database
has its own reporting criteria and each research study
its own methodology, and while there is no universal
definition for medical error, medical error is not
synonymous with patient harm. Reported events
do not necessarily equate to instances of medical
error, nor are all instances of harm preventable. For

8 | PatientSafety).com | September 2019

example, a patient may have a serious allergic reaction
to a medication that they have never taken previously.

The Patient Safety Authority (PSA) is charged with
capturing every occurrence of harm or potential harm
to patients in Pennsylvania, whether attributable to
medical error or not, and providing tools to prevent
its recurrence. Since its inception in 2004, more
than 3.8 million confidential event reports have been
added to the PSA’s database, the Pennsylvania Patient
Safety Reporting System (PA-PSRS)—the largest event
reporting database in the United States and one of the
largest in the world.

The number of events reported into PA-PSRS has increased
from 2004 to 2018; however, this was anticipated as a
result of a maturing safety culture, and one cannot
conclude from the data whether the actual number
of events went up or the uptick is solely due to




increased reporting. Caution should be given to
inferences like “medical error is increasing” that
cannot be substantiated from event reports. It
may seem counterintuitive, but a facility with a low
number of reports may be more concerning than
one with a higher number, as this could indicate
a culture where safety and transparency are not
supported.

What is certain is that since 2004 in Pennsylvania,
the number of reported incidents (events without
harm) has increased; the number of reported
serious events (events with some level of harm) has
not trended up or down; and the number of high-
harm events (those causinglife-threatening injury,
irreversible harm, or death) has declined.

Approximately 97% of the reports in PA-PSRS are
incidents. These types of events are often overlooked in
healthcare, as Pennsylvania continues to be the only

state that requires healthcare facilities to report
no-harm events. Incidents often indicate potential
patient harm, and the difference between a “near miss”
and a “serious event” may have been happenstance or
an intervention not guaranteed to recur.

Though PA-PSRS cannot conclusively address medical
error incidence, its millions of datapoints provide
insights into emerging trends that are unapparent
to individual facilities. As such, it provides the
framework for a larger system that transforms data
into actionable information to reduce harm. Thorough
ongoing analyses drive an education agenda, identify
opportunities for collaborative improvement projects,
and prioritize issues across Pennsylvania and the
United States—in healthcare facilities and in individual
practice. The PSA’s work in these areas is published
and shared in Patient Safety and elsewhere, and read
by healthcare providers in 49 states and 44 countries.

276,263
(97%)

2018 PA-PSRS Highlights
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The Impact of Education and Feedback on
the Accuracy of Pressure Injury Staging
and Documentation by Bedside Nurses

Kathleen Sankovich*®, DNP, RN , Laura Ann Fennimore®, DNP, RN,

Abstract

Background: Pressure Injuries (PlIs) are largely
preventable. Accurate documentation of Pl stage or
progression is a key quality measure.

Local Problem: Nurses frequently fail to accurately
assess and document their findings in the electronic
medical record. This project sought to increase
nurses’ knowledge and accuracy of staging and
documentation of Pls.

Method: Educational interventions; direct observation
of Pl status; review of nurse documentation; feedback;
and referrals to wound, ostomy, and continence nurses
(WOCNSs).

*Corresponding author

“Forbes Hospital

®University of Pittsburgh Medical Center

*University of Pittsburgh

Disclosure: The authors declare that they have no relevant or material financial interests.
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Rose L. Hoffmann*, PhD, RN & Dianxu Ren*, PhD
DOI: 10.33940/HAPI/2019.9.2

Interventions: Nurses completed a pre- and post-
test and online training modules, and participated in
training sessions. Clinical experts completed direct skin
observations and provided feedback about PI staging.

Results: There was a statistically significant
improvement in nurses’ knowledge about Pls (p
= 0.004). Skin assessments were conducted on
108 patients (13 Pls identified). The bedside nurse
accurately assessed a Pl stage in only 31% of these
observations. Referrals to WOCNs increased by 18%
compared to the baseline period.

Conclusions: Educational interventions enhanced
nurses’ knowledge; however, appropriate Pl staging
may require skills development and validation to build
competency.

Keywords: pressure injury, pressure ulcer, wound
care, prevention, evidence-based practice, prevalence,
assessment, documentation, education




Problem Description

Pressure injuries (Pls) are painful, costly, and largely
preventable, and they represent key opportunities
for nurses to improve the quality of patient care. The
National Pressure Ulcer Advisory Panel defines a Pl as
the “localized damage to the skin and underlying soft
tissue usually over a bony prominence or related to a
medical or other device.”' Patients at higher risk for
Pl development include those with poor nutritional
status, impaired tissue perfusion, immobility, and
comorbidities such as diabetes.”? In 2014, the
Agency for Healthcare Research and Quality reported
that Pls affected over 2.5 million patients annually at
a cost of $20,900 to $151,700 per pressure injury.
Each year, approximately 60,000 deaths are a direct
result of a Pl.3 The Patient Safety Authority (PSA)
described hospital-acquired pressure injuries (HAPI)
as the fifth-most common event reported through
the electronic interface by patient safety officers.*

Documentation of Pl risk poses many challenges,
including variability in assessment skills, knowledge
deficit, type of skin risk assessment scale utilized,
and electronic medical record inefficiencies. The
Medical Care Availability and Reduction of Error
(MCARE) Act was enacted in Pennsylvania in 2002 and
defined patient safety events and required reporting
structures for patient injuries.> In 2008, the Centers
for Medicare and Medicaid Services (CMS) included
Pls in the Hospital-Acquired Condition Reduction
Program and no longer reimburses hospitals for care
expenses that result from the development of a Stage
3 or Stage 4 PL.® The PSA issued guidelines effective
January 1, 2018, that require Pennsylvania hospitals to
report HAPIs that develop and/or progress or worsen
as patient safety events, regardless of the patients’
illness, contributing factors, and/or care refusal.”8

In anticipation of these new reporting requirements,
the patient safety officer reviewed documentation
congruence between the hospital occurrence reporting
system and nurse documentation in the medical
record compared to observations noted by wound,
ostomy, and continence nurses (WOCNs). Significant
variation in staging of Pls was noted between
staff nurses and WOCNs. For example, some Pls
identified by bedside nurses as Stage 2 were assessed
by WOCNs to be either Stage3 or incontinence-
associated dermatitis. Improving accurate nursing
assessment and documentation of Pls is essential to

enhance patient safety and reduce patient discomfort
and risk for increased morbidity and mortality.’
Inaccurate documentation of publicly reported quality
metrics "including PIs" can negatively impact hospital
reimbursement and financial viability.3

The purpose of this quality improvement project was
to enhance the accuracy of bedside nurse assessment
and documentation of Pls following completion of an
online training module and direct feedback about the
nurses’ assessment and documentation.

Rationale

The literature describes limited evidence of the
accuracy of nurses’ assessment skills and knowledge
related to Pl staging and documentation. Only 55%
of 647 nurses responding to a wound care study
conducted in 2012 were able to identify the stages of
Pls in their patients. The authors also noted that only
32% of the respondents to this survey acknowledged
that they had received sufficient education on chronic
wounds in their basic nursing education program.®
Dahlstrom et al. conducted a quality improvement
campaign to improve identification, documentation,
and treatment of Pls. The authors noted complete
documentation (including stage, size, and location)
of the Pls improved from 29% to 46% following
the implementation of a wound assessment form
and point-of-care reminders. While this campaign
demonstrated a significant increase in complete
documentation, more than 50% of the reported injuries
were inappropriately documented.'? Clearly, problems
have been identified with nurses’ knowledge of how
to accurately stage and document pressure injuries.

Problems With Nursing Staging

Beal and Smith conducted a retrospective study of
initiatives to reduce inpatient Pl prevalence in a large
community hospital over a 10-year period. The PI
prevalence rate in this institution was consistently
above the national average. The organization
created a wound committee charged with oversight
of PI activities. Over six years, they implemented
several initiatives to reduce the incidence, including
standardized Pl prevention training with a self-learning
staging module, implementation of evidence-based
practices, and care plan prompts in the electronic
medical record. Their relentless efforts resulted in a
6.4% reduction in HAPIs.™!
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Critical care nurse knowledge related to PI
prevention and staging was described in a post-
intervention descriptive study by Miller et al. Over
a two-year period, nurses in the medical and
surgical intensive care units were provided with
various educational programs (e.g., lectures, self-
learning modules, wound care nurse shadowing). The
authors utilized the Pieper-Zulkowski Pl knowledge
test to evaluate nursing knowledge of prevention,
risk identification, and staging. The overall score for
knowledge of Pl staging was 81%, compared to an overall
score of 70% for knowledge of prevention strategies.'?

The Veterans Health Administration (VHA) embarked
on a journey to reduce Pls in all settings (i.e.,
hospital, long-term care, outpatient) utilizing a virtual
breakthrough series model. This approach used a
rapid cycle of change coupled with evidence-based
practices, clinical expert and quality improvement
coaching on each multidisciplinary team, and a
prevention bundle. A total of 38 teams throughout
the VHA network participated in this study. The
most common interventions were implemented with
the following frequencies: staff education 68% (26
out of 38), documentation templates implemented
61% (23 out of38), and utilization of equipment (e.g.,
protective dressings, chair cushions) 55% (21 out of
38). These interventions led to a 44% reduction in
Pl development, decreasing the Pl incidence from
1.6/1000 to 0.9/1000 bed days. This was statistically
significant (p = 0.017).'3

Problems with Documentation

Accurate documentation of patient’s condition, plan
of care, and treatments is an essential component
of quality nursing care. Thoroddsen and colleagues
conducted a cross-sectional descriptive study to
review the completeness of Pl documentation.
Accuracy and completeness of documentation was
defined as the correlation between the data, the
patient’s presentation, and the care delivered. Their
findings indicated that only 60% of the documentation
in the medical record reflected a Pl and only 42% of
the patients’ records included documentation of Pl
prevention interventions. Risk factors for Pls were
rarely identified. The authors concluded that the lack
of documentation can impact patient safety and lead
to adverse outcomes.'

No studies were identified that evaluated the impact of
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educational interventions in combination with direct
feedback to nurses following expert skin assessment
and documentation review.

Project Aims

The specific aims of this quality improvement project
were to:

1. Increase bedside nurse knowledge of PI
assessment, staging, documentation, and
occurrence reporting

2. Improve the accuracy of bedside nurse
assessment and staging of Pls

3. Improve bedside nurse documentation of
Pls in the medical record and occurrence
reporting system

4. Increase the number of wound, ostomy, and
continence nurse (WOCN) referrals

Methods

Donabedian’s theoretical model for assessing health
quality in terms of structure, process, and outcomes
guided the development of this project. The project
occurred within the structure of a medical/surgical
inpatient unit. Improvement in nurse knowledge
regarding assessment and staging of Pls served as
the processes examined in this project. Outcomes
were evaluated comparing pre- and post-intervention
scores demonstrating changes in nurse knowledge
and accuracy of pressure injury staging and the
number of WOCN referrals.’” The Standards for
QUality Improvement Reporting Excellence (SQUIRE)
2.0 Guidelines provided a framework for this project.'®

Setting

This quality improvement project took place in a 315-
bed, community-based, acute-care hospital and Level Il
trauma center affiliated with a large integrated delivery
network in Western Pennsylvania. A 43-bed medical-
surgical unit served as the intervention pilot unit.
This unit was identified in 2017 as having one of the
highest rates of Pls in this hospital (4.17%). Patients on
this unit were thought to be at higher risk for Pls due
to long length of stay and complex care needs.

Sample

The patient sample included all patients admitted to




the 43-bed medical-surgical pilot unit from August-
November 2018. The patient population on this unit
included patients with varied medical diagnoses
(e.g., stroke, diabetes) and post-operative surgical
patients (e.g., colorectal, vascular, or other surgical
procedures). The staff sample
included all 41 registered nurses
(RNs) and two licensed practical
nurses (LPNs) on this medical-
surgical unit.

Ethical Considerations

This project was approved by
the health system’s institutional
review board and the hospital’s
evidence-based practice and
research councils. An abstract
of the project was submitted to
the university’s human research
protection office, which agreed
that this is a quality improvement
project and did not require full
review by the institutional review
board. All data collected was
identified, documented in an
Excel spreadsheet, and stored
in a cloud-based data storage secured through the
health system’s information technology network with
restricted access, and, if applicable, was transmitted
utilizing encryption to safeguard the information.

Pl Staging Discrepancy Assessment

A baseline assessment to identify possible Pl staging
discrepancies was completed using occurrence
reports submitted from August through November
2017 and was repeated during the intervention period
from August through November 2018. The project
coordinator compared the description of the Pl in the
occurrence report with nurse documentation in the
medical record.

Education Program

A two-part education program targeted toward
improving nurses’ knowledge related to Pl staging
was delivered to nurses on the pilot unit. Before and
after the education interventions, nurses completed a
15-question test developed by the project coordinator.
This pre- and post-test included 10 case descriptions

of Pls, and participants were asked to identify the
appropriate Pl stage. Five additional questions addressed
reporting and appropriate documentation requirements.
The test content was reviewed by a random sample of
WOCNSs in the health system to assure clinical accuracy.

Part 1: All nurses on the pilot unit were asked to
complete a pre-test to assess their knowledge related
to Pls and were assigned the online National Database
of Nursing Quality Indicators (NDNQI) pressure injury
training modules 1 and 2 (v. 5.0). Module 1 addressed Pls
and staging; module 2 covered other wound types and
skin injuries (e .g., diabetic ulcer, venous stasis ulcers).
Nurses were asked to complete these modules as a part
of their scheduled work within a 30-day period. Each
nurse that completed the training modules provided
an electronic certificate to the project coordinator.

Part 2: The project coordinator provided four face-
to-face educational sessions regarding assessment,
staging, and appropriate documentation of Pls, as well
as the required MCARE reporting.

Nurses then completed a post-test within 28 days
of completing the online and face-to-face training
sessions. The project coordinator provided direct
feedback to the bedside nurses on the results of
their pre- and post-test results. For each incorrect
answer selected, the project coordinator reviewed the
appropriate stage and the rationale with the nurse.
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Skin Observations

Skin observations were conducted once a month for
four consecutive months. The project coordinator
conducted a full assessment of all patients on
the pilot unit along with unit-based skin care
champions.These bedside nurses are required to
complete the four NDNQI PI training modules (Pls and
staging, other wound types and skin injuries, Pl survey
guide, and community vs. hospital/unit acquired Pls);
accompany the WOCN on their unit to assess Pls; and
attend monthly educational meetings. This assessment
included a head-to-toe inspection of the patients’ skin,
noting the color, turgor, temperature, presence of
wounds or lesions, and any areas of moisture.

Medical Record Audits

The project coordinatorreviewed the skinassessment
documented in the medical record to determine
congruence between the observation and the last
documented skin assessment. Patients with Stage 2
or greater Pls were referred to a WOCN. The project
coordinator discussed any discrepancies between
the nurse’s documentation of Pl stage and the
findings noted by the skin care champion or WOCN
with the nurse caring for the patient, reinforcing
information from the online training modules and
documentation in service training. The project
coordinator shared a summary of assessment and
documentation findings during the monthly staff
meetings to give feedback for all nurses on this unit.
Nurses absent from the staff meetings received the
information in a secure email.

WOCN Referrals

The average number of WOCN consults per month
for the four-month intervention period was compared
with the same period in 2017 to ascertain if there was
an increase following the educational intervention
and direct observations.

Results

Sample Description

The sample of nursing staff completing the education
program included 41 RNs and two LPNs on a medical
or surgical unit in a community hospital.
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Pl Skin Discrepancies

Twenty-three Pls were reported through the occurrence
reporting system in the baseline period of August-
November 2017 on the pilot unit. The WOCNs noted
Pl staging discrepancies in 22% (n = 5) of the cases
reporting in the baseline period. Thirty-eight Pls were
reported in the occurrence reporting system in the post-
intervention period of August-November 2018. The
WOCNSs noted PI staging discrepancies in 24% (n = 9) of
the cases reported in the post-intervention period.

Education Program Outcomes

Thirty-two RNs (74%) and two LPNs (100%) completed
the two online NDNQI pressure injury training modules.
Staff also attended a face-to-face training offered by
the project coordinator addressing skin assessment,
staging, prevention strategies, and documentation.

The pre- and post-test results and follow-up staff
discussions were entered in an Excel spreadsheet.
Individual questions were evaluated by absolute
frequency and the percent correct for the pre- and

Table 1. Pre/Post-test Results

Pre N = 32 Post N = 32

Ql 31 (93.9%) 31 (96.9%)
Q2 29 (87.9%) 21 (65.6%)
Q3 32 (97.0%) 29 (90.6%)
Q4 33 (100%) 32 (100%)
Q5 28 (84.8%) 31 (96.9%)
Q6 30 (90.9%) 32 (100%)
Q7 24 (72.7%) 28 (87.5%)
Q8 15 (45.5%) 25 (78.1%)
Q9 33 (100%) 32 (100%)
Q10 17 (51.5%) 31 (96.9%)
Ql1 31 (93.9%) 31 (96.9%)
Q12 33 (100%) 32 (100%)
Q13 17 (51.5%) 26 (81.3%)
Q14 33 (100%) 32 (100%)
Q15 30 (90.9%) 27 (84.4%)

84.1 + 9.08% 91.4% + 8.33%

Overall Knowledge Improvement p = 0.004




Table 2. Comparison of Pressure Injuries Assessment

Skin Care Champion/

Bedside Nurse WOCN

Project Coordinator

Stage 2 Stage 2 Stage 2/Early Stage 3
Stage 1 Stage 2 Stage 2
Abrasion Abrasion Stage 2
Incontinent-Associated Dermatitis Stage 2 Stage 2
Abrasion Abrasion Deep Tissue Injury
Unstageable Stage 3 Stage 2
Stage 2 Suspected Deep Tissue Injury Yeast Infection

Stage 3/Possible Deep Tissue Injury*
Missed Assessment*

* Pl coccyx/ischium, same patient

post-test respectively, noting the direction of change
per question. Thirty RNs and two LPNs completed the
pre- and post-test. Nurses demonstrated improved
knowledge in eight of the 15 questions on the
post-test. The total score for the pre- and post-test
questions was calculated by using a paired sample
t-test. Utilizing the Statistical Package for the Social
Sciences (SPSS) software version 25.0.0 for Windows, a
p value of .05 was considered statistically significant.
The average pretest score mean was 84.1% + SD
9.08% and the average post-test mean score was
91.4% + SD 8.33%. There was a statistically significant
improvement (p = 0.004) in nurse knowledge about
Pls following the completion of the online educational
modules and face-to-face training sessions offered
by the project coordinator (Table 1).

Skin Observation and Medical Record Audit

A “snapshot” observation was conducted on one day
each month for four consecutive months between
August-November 2018 on the pilot unit. The project
coordinator, a unit-based bedside nurse identified as
a skin care champion, and a WOCN conducted the
observations. On the days of the direct observations,
143 patients were admitted to the pilot unit. A

Stage 4

Missed Assessment

Stage 3

Stage 2

skin assessment was conducted on 108 (76%) of
these patients. (Note: A few patients refused a skin
assessment or were off the pilot unit for tests at the
time of the skin assessment.) A full skin assessment
included a head-to-toe inspection of the patient’s
skin, noting its color, turgor, and temperature, as
well as any presence of wounds, lesions, or areas of
moisture. Thirteen Pls were identified. The project
coordinator noted nine staging discrepancies between
the documented stage of the Pl by the bedside nurses
and the stage identified by the skin care champion
and project coordinator. For example, a nurse
assessed a patient as having incontinence-associated
dermatitis; however, the skin care champion and
project coordinator assessed the wound as a Stage
2 Pl. The bedside nurse documented accurate Pl
staging in only 31% of Pl observations. The staging
discrepancies noted between the bedside nurse, skin
care champion/project coordinator, and WOCN are
noted in Table 2.

WOCN Referral Results

The monthly WOCN referrals increased by 18% compared
to the baseline period. Twenty-eight WOCN referrals
were submitted from August through November 2017.
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Thirty-two referrals were submitted from August
through November 2018.

Discussion

This quality improvement project was designed

to improve the accuracy of nurse assessment,
staging, and documentation of Pls by the bedside
nurses following completion of an online educational
module, reinforced by a face-to-face session
highlighting appropriate documentation of Pls. The
project incorporated a review of documented PI
assessment and staging by the bedside nurse and
direct observations with immediate feedback for
any discrepancies noted. A statistically significant
improvement in knowledge regarding Pls following
these interventions was identified through
administration of a pre- and post-test. The direct
observation feedback served to reinforce accurate PI
assessment and staging. For example, during one of
the direct observations, the bedside nurse assessed
a Pl as unstageable (wound covered in eschar and
slough), but based on the characteristics (partial
thickness loss of the dermis layer, red or pink wound
bed) and WOCN evaluation, it was determined to be a
Stage 2 Pl. These results were consistent with findings
noted by Miller et al. that described improved staging
of PIs following educational programs including self-
learning modules and lectures.'?

There was a negligible increase in Pl staging
discrepancies from the baseline data in the occurrence
reporting system (22% to 24%). Notably, 44% of the Pls
reported in this system in the post-intervention phase
were entered by nurses who had not completed the
online or face-to-face training. Nurses in this study
failed to document an accurate assessment of the PI
stage in 69% of the observed cases. Appropriate Pl
assessment and staging are skills that may develop
over time and may require validation by clinical
experts to build competency.

Thoroddsen et al. noted that incomplete or inaccurate
documentation could lead to missed hand-off
communication opportunities affecting patient safety
and outcomes. In this project, 9% (n = 10) of the skin
assessments and 30% (n = 108) of the preventive
interventions were noted to beinconsistentlydocumented
or absent in the electronic medical record. Although a
review of documented interventions was not a defined
objective of this quality improvement project, the
project coordinator noted the lack of documentation
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of interventions used to treat or prevent Pls. This
project heightened awareness of accurately assessing
and staging Pls as well as drew attention to the need
to document preventive strategies. Results of the
project findings were shared through the monthly
staff meetings and daily care huddles.'*

The Wound, Ostomy and Continence Nurses Society’s
scope of practice outlines the contribution of the
WOCN to improve “the quality of care, life, and health
of healthcare consumers with wound, ostomy, and/or
continence care needs.”'” This project demonstrated
the enhanced value of the expertise of the WOCN
to support accurate assessment of Pls and enhance
bedside nurse competency. WOCN referrals may be
an underutilized resource in the care of patients with
Pls. There may be an opportunity to use telemedicine
to enhance a WOCN'’s ability to assess, diagnose, and
manage Pls and other chronic wounds; the successful
use of telemedicine in dermatology suggests the
promising potential of bringing clinical expertise
to the management of Pls and capitalize on limited
WOCN resources.'®

Limitations

This project was piloted on one nursing unit and
included a small convenience sample. The project
coordinator was not able to require or mandate
training for this quality improvement project; however,
nurses were strongly encouraged to participate in the
education strategies. Nurse scheduling complicated
the conduct of this quality improvement project. It
was not possible to assess improvement in individual
nurse assessment skills, as different nurses frequently
were assigned on each of the observation days. This
project did not include an assessment of prevention
or treatment interventions that were incorporated into
the plan of care.

Implications for Practice

Pressure injuries represent a serious patient safety
concern that may be prevented or minimized with
accurate assessment by the bedside nurse and referral
to a WOCN. As PIs develop or worsen, they can prolong
hospitalization, lead to infection, impair mobility,
and increase morbidity and mortality. This project
demonstrated increased nurse knowledge following
an online and face-to-face educational program about
Pls. The project confirmed that nurses frequently fail to
correctly assess, stage, and document their findings. It




is imperative that nurses accurately assess and stage
Pls in order to implement appropriate interventions for
prevention and treatment.

The education program and assessment strategies
described in this paper would be enhanced with
mandatory participation in the education strategies
and ongoing feedback provided to the bedside
hurses regarding the accuracy of their assessment,
staging, and documentation of Pls, with support from
a WOCN. Ongoing education about Pl assessment,
staging, and documentation requirements should be
incorporated into the annual nursing competencies
to ensure appropriate actions are implemented. The
NDNQI pressure injury training modules may serve
as an effective educational strategy to increase nurse
knowledge about appropriate assessment and care of
pressure injuries; however, this online training may
be insufficient by itself and should be supported with
regular skin surveillance rounds with direct feedback
from clinical experts to enhance nurses’ assessment
and staging skills. Hospitals will need to determine
available resources to accomplish an improvement
in accurate assessment, staging, and documentation
of Pls. Future projects are warranted to evaluate
interventions to prevent Pl development or progression,
and to study the impact of utilizing TeleWOCN'8 in rural
areas as well as hospitals that do not possess a WOCN.
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MED ALLERGIES

Abstract

0 edication aller-
( M gies can and
| do cause pa-
) tient harm. Managing

i a patient’s allergies is

a challenge for in-

stitutions because

failures can hap-

pen throughout

the medication-use

process. A total of

854 Medication Er-

ror events associat-

| ed with patient al-

lergies that occurred

between July 2016

and June 2018 were

reported through a

large event report-
\ ing database.
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Analysts categorized these events into the follow-
ing five stages: obtaining information from the pa-
tient, documenting allergies in the record, ordering

medications, verifying orders, and administering

medications. More than half (56.3%; n=481) of

the events reached the patient. Most likely to
reach patients were events involving breakdowns
when obtaining information from the patient (74.7%,
n=68 of 91) and administering medications (97.6%,
n=281 of 288). In reports that indicated allergies
were properly documented, the majority (87.3%,
n=289 of 331) of the events that reached patients
passed through two or more stages. Organizations
may use this information to inform proactive efforts
to implement system-based strategies to improve
the medication-use process.

Keywords: drug allergy, drug reaction, medication
errors, medication safety, patient safety

Introduction

Since the 1980s, the validity of medication allergy
documentation has often been questioned, but
with the exception of adding an electronic method
to document and screen allergies, not much
has changed.! Yet the selection of appropriate
medications and dosages depends on the availability
and review of this critical patient information.
Without detailed information about a patient’s
allergy history, healthcare practitioners cannot
develop safe and effective treatment plans.

It is estimated that about one-third of patients confuse
drug allergies with intolerances, making it difficult to
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define which allergies are significant.? Additionally,
when a standardized approach is lacking in collecting,
documenting, and interpreting allergies, practitioners
are limited to using a less efficacious agent to treat a
patient who has an inaccurately documented allergy.
Because of this, patient harm, increased cost of
hospital stays, and increased mortality can occur.>*
Likewise, patients can experience life-threatening
reactions if they receive a medication to which they
have a true allergy.

Although the topic of errors related to drug allergies
was covered inthe Pennsylvania Patient Safety Advisory
in 2008,> analysts observed continued submission of
these reports since then. The continued occurrence
of these events, along with increased reliance on
health information technology to document and
alert practitioners to potential drug-allergy issues,
warrants an analysis of recent reports to identify
new or persistent factors contributing to errors. This
article identifies the stages in documenting and using
allergy information in which failures can occur and
provides system-based strategies to reduce the risk of
medication errors associated with allergies.

Methods

Analysts queried the Pennsylvania Patient Safety Reporting
System (PA-PSRS), a statewide, mandatory, patient safety
event reporting system database for Medication Error

Figure 1. Inclusion Criteria

Initial search

events that occurred from July
2016 through June 2018
using the following criteria:

« Reports submitted with
the detailed event type
“Medication Error, Monitor-
ing Error, Documented
Allergy”.

- Reports submitted with
the top-level event type “Medication
Error” and assigned the monitor codes
P12 or rf04. The design of PA-PSRS
allowed patient safety analysts at the
Patient Safety Authority (PSA) to code
reports with predefined codes during
ongoing event report review to enable
retrieval of those reports. The monitor codes
P12 and rf04 were used to tag events involving
unrecognized, undetected, overlooked, or
documented patient allergies.

- Reports submitted with the detailed event type
“Medication Error, Other” which contained the
keywords “allergy,” “allergies,” “rash,” or “reac-
tion” in their event narratives. These keywords
were selected based on years of reviewing
individual PA-PSRS event reports and with the
intent to identify potential allergy events.

” o«

1,114 reports
contained keywords
allergy, allergies,

rash, or reaction

I

Manual review
of each report

242 reports
unrelated to allergies

872 reports
allergy-related

(excluded)

18 reports
Review for newly involved newly

discovered reactions

discovered allergy
(excluded)
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The search returned 1,114 reports. After manual
review of the data, 242 event reports were
excluded because the events were unrelated to
allergies (see Figure 1). Reports (n = 18) in which
the event description explained that the patient
had no known allergies before administration of
the medication were also excluded because these
allergy events could not have been prevented. A total
of 854 events were included in final analysis.

The medications involved in the reports were provided
by the reporting facilities and were standardized by
an analyst to generic names. When a medication name
field was blank, but the name was provided in the event
description, an analyst adjusted the medication name
field. The reporting facility provided the facility type,
patient care area, patient age, node of the medication-
use process, event type, and event description.

Based on information included in the event
descriptions, reports were categorized into three
groups: the event reached the patient, the event
was caught before reaching the patient (i.e., near
miss), and it was unclear whether the event reached

Figure 2. Allergy Events by Quarter (N = 854)

the patient. Analysts defined five stages and then
categorized each event into one of those five stages
in which allergy-related failures occurred. (See Table
1 for definitions of each stage.) Events that reached
the patient were also analyzed to determine whether
there was a reaction to the administered medication
and if any intervention was conducted.

Review and analysis of deidentified reports submitted
through the database have been exempted from
institutional review board review by the Drexel
University College of Medicine Office of Regulatory
Research Compliance. Any narratives provided in the
manuscript have been contextually deidentified.

Results

A total of 854 documented events were identified. No
increase or decrease was evident in the number of
events reported per quarter (see Figure 2). The three
most common drug classes mentioned in reports
were anti-infectives (37.4%, n = 319 of 854), opioid
analgesics (14.8%, n = 126), and nonopioid analgesics
(10.1%,n=86). The most common reported patient care
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areas for allergy-related events were the emergency
department (20.3%, n = 173), perioperative services
(e.g., operating room, ambulatory surgery, pre- and
postoperative care areas; 17.7%, n = 151) and general
medicine/surgical units (13.6%, n = 116).

Analysts identified that 56.3% (n = 481 of 854) of the
events reached the patient and 41.9% (n = 358) did not.
Analysts were unable to determine whether the event
reached the patient in 1.8% (n = 15) of the reports.

Analysts identified that allergies were reported to be
properly documented in 60.9% (n = 520 of 854) of the
events. Nearly two-thirds (63.7%, n = 331 of 520) of
these events reached the patient, with 87.3% (n = 289
of 331) passing through two or more stages.

Stages in the Processes to Obtain and Use
Allergy Information

Events were categorized into one of five event failure
stages (see Figure 3). The most common stages were

Figure 3. Stage of Medication-Allergy Errors

administering medications, documenting allergies
in the record, and ordering medications. In almost
75% of events involving breakdowns in obtaining
a complete allergy history from the patient or
caregiver, the patient received at least one dose of a
medication to which they were allergic. In the other
stages, except for administering medications, a lower
percentage of reported errors reached the patient.
Either the patient or a caregiver intercepted 2.4% of
failures in the administering medications stage before
administration of the medication. Refer to Table 2 for
examples of the events listed below.

Obtaining Information from the Patient

About 10% of the reported events were categorized in
the obtaining information stage. Almost 95% (94.5%;
n = 86 of 91) of these events were related to errors
in gathering accurate information from a patient. The
reporter stated that the patient forgot about their
allergy in the remaining 5.5% (n = 5).
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Note: Data reported from July 2016 through June 2018. Percentages in the figure are based on
N = 854. Totals do not equal 100% because of rounding.

* Analysts were unable to determine whether 15 (1.8%) events (3 documenting, 8 ordering,

4 verification) reached the patient.
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Documenting Allergies in the Record

More than a quarter of the events were categorized

in the documentation stage. The most common

reason for failures were due to personnel not

documenting known allergies in the medical record

(52.4%; n = 121 of 231). The other failures in the

documentation stage included documentation
practices or system designs that precluded
practitioners from seeing the allergies (e.g., listing
allergy as an adverse drug event; listing the allergy
on a sticky note; having multiple, disparate systems
or locations in which to document allergies [28.1%, n
= 65]; and documenting an allergy in such a way that
an electronic alert was not triggered upon ordering,
verifying, or administering medications [19.5%, n =
45]. More than a third (35.5%, n = 82) of the events
reached the patient. The majority (79.5%, n = 116 of
146) of the events that did not reach the patient were
caught during safety rounds or chart reviews.

Ordering Medications

Almost 20% of the reports were classified in the
ordering medications stage. The most common
failure in this stage was ordering medications before
conducting an allergy review (62.1%; n = 105 of 169).
Another 34 events (20.1%) were related to practitioners

electronically overriding a warning or deciding to
order medication regardless of allergy. The other
contributing factors were information unavailable,
unnoticed, or not readily accessible at the time of
order (14.8%; n = 25) and procedural errors (3.0%;
n = 5), such as missing orders for premedications,
orders copied forward, or confusing medication
names. Almost a quarter (24.9%; n = 42) of the events
classified in this stage reached the patient.

Verifying Orders

Failures during the verifying orders stage accounted
for 9% of all reports. Events related to this stage mostly
involved the pharmacy either missing or overriding
the allergy warning (74.7%; n = 56 of 75). These were
all caught before administration to the patient.

About 13% (13.3%; n =10 of 75) of the events involved
mechanisms that bypass pharmacy verification. These
mechanisms include autoverification of orders (i.e.,
electronic systems that verify orders based on specific
parameters set by the healthcare institution and thus
bypass pharmacy review) and automated dispensing
cabinet (ADC) override functionality that allows
vending of medication without pharmacy review.

The final 12.0% (n = 9 of 75) of reports involved food,
dye, latex, or diet allergies that the verifying orders

Table 1. Definitions of the Stages in Which Medication Allergy Related Failures Occurred

Sage o

Obtaining information from the | Missed, incomplete, or inaccurate allergy information obtained from the

patient

Documenting allergies in the
record (electronic or paper)

Ordering medications

patient or caregiver upon start of encounter or admission.

Inaccurate or incomplete allergy information added to patient’s record.

Breakdowns when prescribers order medications, including failure to re-

view or bypassing known, documented allergies. This stage was selected
when an order was caught in the verification phase or when the prescriber
directed administration of a medication despite the apparent knowledge by
the provider of a documented allergy.

Verifying orders

Failure to stop an order that was prescribed to the patient with a known,

documented allergy. This stage was selected if an order was caught in the
administering medications phase, the verification process was automated
and bypassed pharmacy review, or pharmacy dispensed the medication

directly to the patient.
Failure to stop the administration of a medication that may or may not

Administering medications

have been verified but was prescribed to a patient with a known, docu-
mented allergy. This stage was selected when the order was discovered
after administration of the medication. This stage was also selected if the
error was caught by the patient or caregiver at the time of administration.
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step failed to capture but were caught during the
administering medications stage. Eight (10.7%) events
categorized in this stage reached patients, with five
events involving autoverification processes.

Administering Medications

The final stage in which an allergy-related error can
be intercepted before the medication reaches the
patient is that of administering medications. A third
of all analyzed events reached this stage. Most of
these events (66.3%, n = 191 of 288) were errors that
made it through the institution’s standard system of
checks (e.g., prescriber ordering the medications and
pharmacy verifying the orders). It was impossible to
reliably tell how many of the reports were verified by
pharmacy, but analysts identified 61 (21.2%) reports
that stated pharmacy verification was bypassed. This
bypass occurred for reasons such as use of procedural
solutions and preparations to which the patient had
an allergy, the use of verbal or standing orders, or
medication administration by ancillary services. The
other events involved allergies to nonmedication

Figure 4. Allergy Documentation® (N = 481)

substances such as food, dye, and latex (8.7%, n =
25) and other factors (3.8%, n = 11) such as system
downtime, premedications not given despite orders,
barcode not scanned, and allergies to a specific brand
of medications.

Reactions and Interventions

Out of the 481 events that reached the patient,
322 (66.9%) reports mentioned information about
reactions, including absences of a reaction (see Figure
4). In 48% of the events, the reporter stated that
the patient did not experience a reaction or that an
intervention was being conducted prophylactically.
In almost 19% of the events, a reaction was noted. In
these reports, there were 113 statements describing
various reactions (more than one statement could
be contained in a single report). The most common
reactions mentioned were rash (5.8%, n = 28 of 481);
face, lips, throat swelling, including anaphylaxis (4.8%,
n = 23); itching (3.3%, n = 16); and hives (1.9%, n = 9).

Interventions were reported in 111 events (52 events
in the group with no reaction and 59 events in the

52 (10.8%) reports
documented an
intervention

231 (48.0%) reports

159 (33.1%)
reports did not
document whether
a patient had a
reaction

322 (66.9%)
reports
documented
either a reaction
or an absence
of one

91 (18.9%) reports
documented
a reaction

documented that
patient had no
reaction or received
a prophylactic
intervention

150 (31.2%) reports
documented no
intervention or only
monitoring

29 (6.0%) reports did
not document any
information on
intervention

59 (12.3%) reports
documented an
intervention

17 (3.5%) reports
documented no
intervention or only
monitoring

15 (3.1%) reports did
not document any
information on
intervention

Note: Data reported from July 2016 through June 2018. Percentages in the figure are based on N = 481.

* As reported in medication-allergy-related events that reached the patient.
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group which experienced reactions); in the events
that reported an intervention, 141 statements
referencing various interventions were noted (multiple
interventions could be reported). The most common
interventions were administration of diphenhydramine
(14.8%, n = 71 of 481), administration of steroids
(3.7%, n = 18), admission to ED, activation of a rapid
response team or intubation (2.3%, n = 11), and rinsing
the affected area (2.3%, n=11).

Discussion

The findings from this analysis indicate that systematic
failures in addressing patient allergies continue to
occur. These failures are associated with obtaining
accurate allergy information as well as documenting,
ordering, verifying, and administering medications.

In this analysis, more than a third of allergy-related
events occurred when gathering and documenting
information from the patient. These are critical
functions of the medication-use process that if
bypassed or inappropriately completed, can impact
the effectiveness of other safety barriers. Fewer than
half of the events in those two stages reached the
patient, while almost two-thirds of the events in the
ordering, verification, and administering medications
stages reached the patient. More than a third of the
events in the obtaining and documenting allergy data
stages were intercepted during chart reviews or safety
rounds, demonstrating the potential positive impact of
such reviews. Incorporating clinical pharmacists in the
intake process, conducting a thorough interview with
the patientor caregiver, reviewing previous encounters,
communicating with other healthcare professionals
(e.g., the patient’s primary care physician, community
pharmacist), and appropriately documenting that
information can help avoid errors when gathering and
documenting allergy information.&'°

Nearly two-thirds of events where allergies were properly
documented still reached the patient. This number may
be skewed by reporting bias where practitioners often
believe that errors that do not reach the patient do not
need to be reported.''?> Nevertheless, it is concerning
that so many events still made it through all safety steps
and reached patients. All the failures that occurred in
these events reaching the patient passed through at
least one stage, but more than 87% (87.3%; n = 289 of
331) passed through two or more stages.

In the ordering medications stage, more than a quarter
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of events reached the patient. In those events, analysts
determined that the prescriber likely controlled or
justified the ordering, verification, and administration
of the medication. Although some of these events took
place during emergencies, itis important for institutions
to examine these situations, develop better clinical
decision support functions in the medical record,
and attempt to minimize practices that bypass safety
barriers. The other events categorized in the ordering
medications stage did not reach the patient because
they were caught during either order verification or
medication administration.

Analysts identified bypassing pharmacy verification
as a contributing factor in at least 19% of events
that reached patients in the ordering, verifying, and
administering stages. The use of autoverification
and ADC override functionality contributed to some
of these events. Autoverification functions are often
used in the ED to avoid having pharmacy verify each
order.'? If these functions are to be used, they should
be used with caution, taking care to disallow automatic
overrides that bypass standard safety features. It is
important for institutions to determine when pharmacy
verification is bypassed and consciously define safety
protocols or procedural limitations that add additional
safety measures.'*

Risk-Reduction Strategies

Organizations can use the information presented here
to review processes in place to gather, document,
retrieve, and use patient allergy information when
delivering patient care. System-based improvements
are more effective and produce results with less
variability. Consider the strategies described below,
which are based on a review of current literature,
events submitted to the database, and observations
from the analysts.

« Ensure that all pertinent information regard-
ing allergies is available to practitioners when
ordering, verifying, and administering a medi-
cation.®> Note and clearly communicate through-
out the patient record any lack of current
allergy information. Ensure that the display of
allergy information is prominent throughout
the patient record.

- Review or create standardized allergy collection
forms, either electronic or paper-based. Require
the inclusion of a description of the reaction;
date of the reaction (or approximation); date the



allergy is recorded; and what intervention, if any,
was done previously.> A specific, standardized
questionnaire can help the patient give more
accurate data.” Ensure that all services (e.g., ED,
operating room, imaging services, general medi-
cal/surgical care areas) are using this form.>

Determine which practitioners will document
allergy information and ensure that this docu-
mentation happens before medication admin-
istration or procedural interventions.® If it is
impossible to document allergy information
before administering initial doses (e.g., during
an emergency), implement a process to recon-
cile allergies and administered medications af-
terwards to reduce impact, ensure practitioner
awareness, and prevent future improper use.
Reinforce with all practitioners the importance
of checking allergy documentation before or-
dering, verifying, or administering medications.

Consider employing clinical pharmacy services
to assist with allergy documentation and identi-
fication of possible errors.'®

Configure EHR systems to require adding aller-
gy information to patient records before allow-
ing entry of medication orders. (Exceptions are
emergencies that require medications to be
administered before allergy documentation.)

Access and incorporate allergy information
from archival systems or other organizations
upon patient transfer to help build a complete
allergy history for a patient. Determine a meth-
od to reconcile those records with the current
chart. Keep in mind that records from other
facilities may include allergies already removed
from the patient’s profile in your organization
and may not include newly diagnosed allergies.®

Conduct chart reviews and spot checks regu-
larly to look for inconsistent or absent docu-
mentation of allergies. Data in this article show
that using such checks may prevent errors from
reaching patients. These checks also allow in-
stitutions to assess whether policies for allergy
documentation are being followed and identify
workarounds or deviations from the standard
work that may indicate a need for system rede-
sign and improvement.

Develop a policy and method for the timely
modification or removal of an allergy when a

qualified professional determines that an aller-
gy is invalid or needs to be updated. The policy
should include requirements for practitioners to
document when and why an allergy was modi-
fied or removed.

When an allergy is overridden, require docu-
mentation of the reason by the practitioner.

Inform the prescriber that the patient has aller-
gies during the receipt of verbal or telephone
orders.>' Develop policies and perform spot
checks to ensure that allergy information is
communicated properly.

Configure ADCs to optimize use of the profiled
mode. This function allows vending of a medi-
cation included on the patient-specific medica-
tion list on the ADC screen only after an order
has been verified by a pharmacist. Use the
profiled mode in ADCs throughout the organi-
zation, including those in the ED and periopera-
tive care areas.'

Establish policies to limit the use of overrides to
bypass pharmacy verification (e.g., emergency
situations).'

Investigate the possible use of diagnostic tests
(e.g., sensitivity skin tests) to determine the
patient’s sensitivity to specific allergens.

Provide education to all practitioners on the
procedures and safety strategies in place to
accurately collect, document, and use patient
allergy information. This includes education
on how to best conduct patient interviews to
recognize allergic reactions.

Provide education to patients and patient-inter-
est groups explaining the differences between
allergies and adverse reactions. Inform patients
about the importance of keeping a current
record of allergies, dates of reactions, and the
nature of reaction.

Review reported allergy events in the organi-
zation to determine areas that may need addi-
tional support. Use triggers such as the use of
stat doses of diphenhydramine, methylprednis-
olone, and epinephrine to determine whether
additional review is necessary.®

Limitations

This review has limitations of scope and data. This
data was submitted through PA-PSRS. As such, the PA-
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PSRS database contains only data submitted by fa- reporting system as well as the ability of each report-
cilities required to submit reports to the database. ing facility to identify events and submit complete and
Error reporting programs in general are limited accurate information. Also, although the data fields in
by the quantity and quality of reports, which are  the database are standard for all reporting facilities,
highly dependent on the ease or complexity of the  there is variability in the type and amount of infor-
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Table 2. Selected Event Report Narratives for Each Stage in the Processes to Obtain and Use
Allergy Information*

Obtaining information from the Pt [patient] told medications that were being given and when finished pushing mor-
patient phine pt states | am allergic to that med. ED [emergency department] MD [physi-
cian] notified and [diphenhydrAMINEdiphenhydramine] given.

Pt had anaphylaxis reaction to morphine. Pt stated it is a newer allergy that pt for-
got to mention for allergy list or to RN [nurse] before administering medication. Pt
recalled allergy to morphine after administration. RN notified MD. Patient had hives.
Pt did not suffer any injuries and remained stable after medications.

Documenting allergies in the record ' Conflicting allergy information was listed on the medical record. Pharmacy dis-
(electronic or paper) pensed the medication based on NKDA [no known drug allergies]. Elsewhere in the
record, patient had a [ciprofloxa-cin] allergy listed.

Allergy field only identifies allergies to 3 meds, but the midwife’s clinical note
identifies 4 meds. | noticed this as | read the clinical notes in preparation for safety
rounds. Accordingly, | added clindamycin to the patient’s allergy field.

Ordering medications ED [emergency department] doctor ordered [ciprofloxacin] IV. Pt had document-
ed allergy of skin flushing to Cipro. Pharmacist called MD to clarify order and MD
wanted [ciprofloxacin] continued. [MD stated] reaction was not anaphylaxis and
[he] would monitor pt. After 2 doses, pt developed red rash on chest and arms. ABX
[antibiotic] changed.

Percocet was ordered for a patient with an [oxycodone and aceta-minophen] and
codeine allergy. The allergy warning was answered with “aware and will monitor.”
Prescribing physician was contacted and pain medication changed. He was unaware
of the allergy even after answering the allergy notification.

MD ordered enoxaparin for patient with coded heparin allergy. Reaction “unknown.”
Called to clarify. Investigated records. Confirmed that patient has history of HIT
[heparin-induced thrombocy-topenial. Updated allergy profile and recommended
changing to fondaparinux. Orders changed accordingly.

Verifying orders OxyCODONE was ordered and verified by pharmacy with a listed allergy to oxyCO-
DONE on the chart. RN paged team, medication was not given.

Pt was ordered for cefTRIAXone in the ED. Pt has allergy to cefepime documented
as throat tightening and SOB [shortness of breath]. Order was auto verified without
pharmacist review before administration.

Pt allergic to red dye. Prescribed 5 mg of [oxycodone] oral solution. Oral solution
has red dye. Pt pointed out med error before med was administered.

Administering medications 50 yo [year old] was seen in the ED and received amoxicillin, a listed drug allergy.
Before discharge, the nurse verified verbally with the patient and known allergies.
Patient verified that he had none. Patient took amoxicillin. Amoxicillin is listed as
a known drug allergy. Nurse did not verify in the EHR [electronic health record]. No
harm reached the patient. No additional services were required.

At end of procedure, standing order for erythromycin ointment. Ointment was
placed in eye and, when scanned, it showed a possible reaction with azithromycin.
Physician was notified and he washed out eye and applied [tobramycin and dexa-
methasone] ointment.

* All narratives have been contextually deidentified.



mation reports recorded in various fields, including
the event description field. This reduces the ability to
identify factors that contributed to the event.

Conclusion

Information about patient allergies may not be doc-
umented accurately or utilized fully when providing
patient care. When breakdowns occur, the risk is in-
creased that medications to which patients are aller-
gic will be administered and cause harm. Analysis of
Medication Error event reports associated with patient
allergy information found that more than the half of
reported allergy-related events reached the patient.
It is important to continue to assess and implement
systems-based strategies to improve the accuracy and
use of allergy information. Improved education and
communication among patients, practitioners, health-
care facilities, EHR vendors, and network operators is
needed to improve the flow of timely and accurate al-
lergy information to the point of care.
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Abstract

Venous access is an essential

method of providing life-saving

therapy. As part of intensive ef-

forts to decrease the incidence

of  central line-associated

bloodstream infections (CLAB-

SIs), healthcare facilities may

be increasing the use of short

(noncentral) peripheral venous

catheters (PVCs). To investigate

this, the Patient Safety Author-

ity (PSA) sought to explore the
relationship of actual to predict-
ed complications per central venous catheters (CVCs)
and PVCs over a nine-year period. In addition, as PVCs
are not without risk and CVCs pose risks aside from
infection, we sought to identify the type and relation-
ship of PVC to CVC complications and to quantify the
timing and types of PVC and CVC complications and
their associated risk factors.

A query of the PSA’s statewide event reporting database,
the Pennsylvania Patient Safety Reporting System (PA-
PSRS), for venous catheter complication events and a
query of the National Healthcare Safety Network (NHSN)
database for both primary bloodstream infections
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(BSIs) and CLABSIs occurring at inpatient

facilities from January 1, 2009, through

December 31, 2017, yielded 115,937
events. A methodical sampling of PA-PSRS
yielded 2,413 PVC and CVC events. These were analyzed
for the timing of complications reported, the type of
complication reported, and any identified risk factors.

-

Overall reports of PVC complications increased, and the
correlation between actual and predicted PVC events
over the nine years studied is strong and statistically
significant. The slight decrease inthe number of reported
CVC complications was not statistically significant. The
authors used regression analysis to determine the best-
fitting line through the predicted and actual observed
events during the period of observation. These data are
not intended to present a predictive model of future
events. No correlation was found between the numbers
of PVC and CVC complications.



The greatest number of PVC complications, particularly
infiltration, occurred during catheter maintenance.
Excluding NHSN-reported CLABSIs, the greatest number
of CVC complications, particularly pneumothorax,
occurred during catheter insertion.

Education and training are key to preventing intravas-
cular device-associated complications. Healthcare fa-
cilities are encouraged to evaluate policy, procedures,
and actual practices to eliminate complications and im-
prove outcomes. In addition, quality improvement ef-
forts aimed at decreasing CLABSIs should include mea-
suring CVC complications and all PVC complications as
a balancing metric.

Keywords: peripheral venous catheter, central
venous catheter, patient safety

Introduction

The deidentified patient safety event below involving
a fatal complication associated with a PVC prompted
analysis of data reported through PA-PSRS.

Patient with multiple comorbidities was admitted
with hematuria. A peripheral intravenous (I1V)
catheter was placed in patient’s arm upon
admission. The IV was removed 72 hours
later because of pain at the insertion site. An
ultrasound of the vein showed thrombosis. Patient
was subsequently discharged but returned to the
hospital complaining of increased discomfort and
swelling and readmitted. Cultures obtained on the
new fluid collection at the old |V site were positive.
The patient became bacteremic then septic, and
expired within 2 weeks of readmission.

PVCs are the most commonly used medical device
during hospitalization, providing fluids and other
essential medications to patients." Although many
providers assume PVCs are benign, this event narrative
illustrates that PVC use has risks.

In the United States, IV therapy—whether delivered
centrally or peripherally—is the most common therapy
provided to hospitalized patients. An estimated 85%
of hospitalized patients receive IV therapy.?3? It is used
to deliver medical treatment and as a component of
life-saving therapy. Annually, about 330 million PVCs
are used*> and more than five million central venous
catheters (CVCs) are inserted.® The selection of a PVC
versus a CVC is determined by the types of infusions
necessary, the anticipated duration of therapies, and
the patient’s overall medical condition.”

Failure to remove an infected catheter places the
patient at risk of developing septic thrombophlebitis
with PVCs and septic thrombosis of a great vein
with CVCs.® Patients’ pain and fears related to PVC
replacements and failed attempts cost healthcare
facilities in both money and patient satisfaction.*?

Complications of CVC use, especially infection, are well
documented,®'° while the incidences of infection and
other complications related to PVCs are not well defined.?
Reducing the number of CVC insertions is one strategy
to reduce the number of CLABSIs and, as a byproduct,
the incidence of other central line complications.
Healthcare facilities may attempt to decrease the use
of CVCs, if appropriate (or as medically necessary),
by increasing PVC insertions. Analysts investigated
whether decreases in the number of CVCs and CLABSIs
are associated with an increase in the number of PVC
complications as reported in PA-PSRS.

Methods

Level | Methods—NHSN and PA-PSRS
Data Queries

To compare numbers of PVC and CVC complications
over time, analysts queried PA-PSRS for PVC and CVC
complications and queried the NHSN for CLABSIs and
primary BSls occurring from January 1, 2009 (the
first full year of NHSN reporting), through December
31, 2017. Infections, which are the majority of CVC
complications, are reported through NHSN while the
majority of PVC complications are reported through PA-
PSRS. Due to facility reporting practices, an occasional
infection may be reported through PA-PSRS. NHSN
does not specify reporting the device for primary BSls
unless a CVC is involved.” By definition, a primary BSI
is not secondary to an infection at another body site.'
Although some primary BSIs unassociated with a CVC
could still be associated with a PVC, in the absence of
a better measure, analysts used NHSN primary BSls in
the general query as a surrogate for noncentral line
peripheral catheter-associated BSls.

The PA-PSRS query included the following event
subtypes, which are designated pathways for reporting
PVC and CVC complications:

IV site complication

Extravasation of drug or radiologic contrast
Intravascular air embolism

Pneumothorax

Analysts applied a keyword formula to identify and
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distinguish peripheral from central catheter events
in the PA-PSRS data query.

NHSN data for BSIs and CLABSIs are reported as

whole numbers in accordance with established

definitions and not open to interpretation. The

authors did consider patient days; however, the

current best practice for rate-based analysis is
to use catheter days, which are only collected and
reported for central lines. We could not have obtained
catheter days for peripheral lines.

Review and analysis of deidentified reports submitted

review board review by the Drexel University College
of Medicine Office of Regulatory Research Compliance.
Any narratives provided in the manuscript have been
contextually deidentified.

Definitions

PVCs were defined as midline catheters (the tip of the
catheter ends in a peripheral vein) and peripherally
inserted short IV catheters with and without fluids
infusing.

CVCs were defined as peripherally inserted central

through PA-PSRS has been exempted from institutional  catheters; catheters placed centrally in the femoral,

Figure 1. Peripheral and Central Venous Catheter Complications by Year with Linear
Trend (N=115937)
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Data sources: The Pennsylvania Patient Safety Reporting System was queried for venous catheter complication events in the
following subtypes: intravenous site complication, extravasation of drug or radiologic contrast, intravascular air embolism,
and pneumothorax. The National Healthcare Safety Network (NHSN) was queried for primary bloodstream infections (BSls) and
central line-associated BSls.

Note: Complications include infection, air embolism, pneumothorax, phlebitis, infiltration including extravasation,
leakage/bleeding, occlusion, nerve injury, bruising, and hematoma.

No correlation was found between catheter types in the relationship between the actual numbers of peripheral venous catheter
(PVC) events and central venous catheter events (r = 0.15, P =.69).

For reporting purposes, NHSN does not specify reporting a device for primary BSlIs; therefore, not all primary BSls are associated
with a PVC.
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subclavian, or internal jugular vein; ports; permanent
catheters; and umbilical catheters.

Inclusions and Exclusions

Reports in PA-PSRS involving inpatients from acute
care, pediatric, and long-term acute care hospital types
were included. Reports involving patients designated
as outpatients, nonadmitted emergency department
patients, and outpatient clinic and ambulatory surgery
facility patients were excluded because the majority of
patients who have catheters in these settings would
be more likely to have a CVC, which may have skewed
the results. Reports from rehabilitation and behavioral
health hospitals and those units within acute care
hospitals were excluded because patients in those
settings are unlikely to have a venous catheter. Reports
involving nonvenous catheters such as arterial and
intrathecal catheters were excluded.

Sampling for Keyword Accuracy

Analysts developed a keyword formula to distinguish
PVC from CVC events in data from PA-PSRS. Because
the PA-PSRS subtype IV site complication included
more than 79,000 events, analysts randomly sampled
10% of that subtype to assess the predictive value of
the keyword formula. Peripheral keyword prediction
accuracy was 96% and central event keyword prediction
accuracy was 95%. The formula also was applied to the
extravasation of drug or radiologic contrast subtype.

Fewer intravascular air embolism and pneumothorax
event subtype reports were identified in PA-PSRS; each
of these events was reviewed manually.

Statistical Analysis
Query results were used to

Quantify and compare the number of PVC and
CVC complications per year

Determine the linear incidence trend over time
Calculate percentage change from year one to
year nine

Determine the average annual percent change

The actual performance (i.e., number of events
[counts] per year) was plotted. For each measure,
a linear regression model was calculated to fit the
data using Excel.'? The starting point of the linear
regression (i.e., y-intercept) was used as the baseline
value and was used to predict baseline performance.
Regression analysis was used to determine the best-
fitting line through the predicted and actual observed

events during the period of observation. These data
are not intended to present a predictive model of
future events.

The relationships between actual and predicted
number of events per catheter type and between PVC
and CVC were analyzed using the regression analysis
tool in Excel.”? The regression function calculates
the correlation coefficient (Pearson’s r), performs
linear regression using the least squares method, and
provides a p-value for the association. Alpha was set
at 0.05.

Level Il Methods—PVC and CVC Complications

Looking only at data from PA-PSRS, analysts used
sampling to analyze more than 91,000 PVC and CVC
complications.

Data Sampling

To compare complication types across event subtypes
and years, IV site complication and extravasation of
drug or radiologic contrast subtypes were randomly
sampled to yield 2,293 of 91,769 events. The goal of
sampling was to achieve a confidence interval of 95%
with a 2.5% margin of error.

For each year, the ratio of PVC to CVC events was
applied to the number of events sampled per year
per catheter type. For sampled CVC events in the IV
complications subtype, the resultant annual sample
size had few data (i.e., single digits) so analysts
sampled 20 events per year to increase result validity.
The annual number of CVC extravasation events was
also fewer than 20 per year, and analysts reviewed all
of these events.

Analysts reviewed all 12 of the intravascular air
embolism and all 259 pneumothorax event subtypes.
In all, analysts sampled 2,564 events.

Timing
Analysts reviewed the 2,564 events in the sample and

categorized the timing of the complication as occurring
either during insertion, maintenance, or removal.

Type of Complications

Analysts sorted events by the following complication
types: absence of blood flow or occlusion; ecchymosis,
hematoma, or bruising; leakage or bleeding;
infiltration (including extravasation); IV pulled,
dislodged, or broken; phlebitis; pneumothorax; and
other. If an event described multiple complications,
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Figure 2. Timing of Complications by Venous Catheter Type (N = 2413)

Insertion Maintenance

I Central venous catheter

B Peripheral venous catheter

Unable to determine

Removal

TIMING OF COMPLICATION

Note: Sampled data as reported through the Pennsylvania Patient Safety Reporting System,
January 1, 2009, through December 31, 2017, in the subtypes IV site complication,
extravasation of drug or radiologic contrast, pneumothorax, and intravascular air embolism.
Data on the timing of primary blood stream infections and central line-associated blood
stream infections from the National Healthcare Safety Network database are excluded.

Abbreviations: CVC, central venous catheter; IV, intravenous:; PVC, peripheral venous catheter.

each was categorized separately; the data are not
mutually exclusive.

In events involving more than one catheter, each
catheter counted as an individual event and
complications were attributed to the appropriate
catheter. If two catheters were mentioned in the event
detail and it was obvious that the event was about only
one, analysts attributed complications to the catheter
which was the focus of the event.

Risk Factors

Analysts identified conditions described within PA-
PSRS event details that could place the patient at risk
for developing a complication, such as placing a PVCin
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a suboptimal location or CVC caps not being cleaned
according to policy.

Results

Level | Results—Analysis and Comparison
of PVC with CVC

The query from PA-PSRS resulted in 91,769 events:
87,928 PVC and 3,841 CVC events. The NHSN query
resulted in 24,168 reports: 10,112 primary BSI
(surrogate for PVC-related infections) and 14,056
CLABSI reports. NHSN data were not analyzed but
queried only for the number of events reported. This
high-level analysis totaled 115,937 events.



The number of PVC complications showed a statistically
significant 11.7% increase (r = 0.68, p = .04) and an
average annual change of 2.3% (calculated using the
number of years for which there are data minus 1).
CVC complications showed a 26.7% decrease without
statistical significance (r = 0.45, p = .22) and an
average annual change of 1.3% from 2009 through
2017 (Figure 1).

LevelllResults—PVCand CVCComplications

Of the 2,564 events sampled from PA-PSRS, 151 were
deemed nonapplicable for the following reasons:
analysts were unable to determine what type of line was
being described, a PVC was found in the CVC sample
or vice versa, or the care area was determined to be
outpatient. The following PVC and CVC complications
analysis is based solely on data from PA-PSRS and
derived from a final 2,413 sampled events (2.6% of
91,769). It is important to note that Level Il analysis
excludes CLABSIs.

Timing of the Complication

Analysts identified the complication timing for 2,374
(98.4%) of the PVC and CVC sample events (Figure 2).
The remaining 39 events lacked sufficient information
for categorization.

Overall, 81.8% of complications for both catheter types
(n = 1973 of 2413) occurred during maintenance,
primarily driven by the number of PVC events.
However, for CVCs alone, the largest percentage of
complications occurred during insertion (53.4%, n =
286 of 536).

The trends of complication timing per catheter type
were relatively stable year to year.

The following events are examples of timing-related
complications.

Insertion

Patient admitted with history of respiratory illness.
Deterioration of patient’s condition despite bilevel
positive airway pressure caused the patient to
require mechanical ventilation and respiratory
status stabilized. Due to poor venous access, CVC
was inserted and the patient went into cardiac
arrest. An emergent chest tube was placed to
relieve possible pneumothorax [author’s note:
pneumothorax is a possible complication of
central line insertion; presumably providers were

attempting to alleviate any conditions potentially
contributing to the cardiac arrest]. Resuscitation
efforts were futile.

Maintenance

Patient had reported painful IV site to nursing staff
each time intermittent intravenous medications
were administered for 24 hours. When the IV
team assessed the site the IV was immediately
removed due to phlebitis and signs of infiltration.

Removal

During removal CVC patient was placed in
Fowler’s [sitting] position. Once the CVC was
removed patient developed shortness of breath
and cardiac arrest. Patient required intubation
and cardio-stimulatory drugs. Subsequent chest
x-ray confirmed pneumothorax requiring chest
tube insertion. The patient did not recover.

Type of Complication

Eight complication categories encompassed 2,376
(98.5%) of the 2413 event sample; 2,933 complications
were identified (n = 2,304 for PVC and n = 629 for
CVC). See Figure 3 for percentages of complication
categories. The remaining 37 events lacked sufficient
information for categorization.

Infiltrations and extravasations accounted for
60.3% (n = 1,390 of 2,304) of PVC complications,
followed by phlebitis, which accounted for 30.1% (n
= 693), together comprising more than 90% of PVC
complications in the event sample.

Pneumothoraxwasthe mostcommon CVC complication
(41.3%, n = 260 of 629) followed by infiltration and
extravasation (17.5%, n = 110). Pneumothorax was
primarily associated with CVC insertion among the
data sample.

Cardiac arrest accounted for 0.3% (n = 11 of 2,933)
of the complications reported through the PA-PSRS
sample. Most cardiac arrest events (81.8%, n=90f 11)
occurred during CVC insertion and were attributable
to air embolism or pneumothorax. The remaining two
cardiac arrest events occurred during CVC removal.
There were no cardiac arrest events identified in the
PVC event sample.

The following events are examples of catheter
complications:
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Infiltrations

IV Team was consulted to assess placement of
a new IV on a patient with a known infiltration.
The primary nurse informed IV team that the
patient’s IV medication had continued to be
infused until the new IV was inserted. Assessment
of the patient’s IV site shows an area swollen and
painful with evidence of acute nerve injury due to
IV infiltration.

During assessment of PIV [peripheral IV] site,
noted area to be red and inflamed. No medications
or infusions had been administered for the
past day. Physician notified, PIV discontinued,
and culture of PIV site wound collected. Patient

required surgical intervention at PIV wound
site and a PICC [peripherally inserted central
catheter] inserted to deliver long-term antibiotics
to promote healing of this PIV wound site.

Phlebitis

Upon assessment, patient found to have palpable
venous cord with redness, pain, and warmth.
Phlebitis protocol implemented.

Pneumothorax

Physician attempted to place a central line and the
patient developed a pneumothorax as evidenced
by CXR [chest x-ray image] and symptoms of

Table 1. Risk Factors

TYPE OF RISK FACTOR

Policy and procedure not followed (e.g., outdated dressing, outdated
femoral catheter lines, nonocclusive dressing/catheter exposed)

Filters/caps/hubs/tubing concern
Substandard site placement
Communication concern

PICC used without confirmation x-ray/no physician order for x-ray

Patient reports pain, but IV site still used

Port not accessed/improperly accessed

Continued IV infusion despite infiltration

Condensate inside cap/tubing

Handcuff/BP cuff/PVC in same arm

IV site without visual assessment/inspection

CVC not sutured

Incompatible IV drugs in close proximity/line not flushed
Tourniquet not removed

Patient refused IV site change

PVC inserted in wrong direction (away from the heart)
Did not know patient had PICC/antibiotic delayed

IV placed in infected hand

No assessment for medical necessity of IV

CVvC PVC TOTAL

13 14 27
11 3 14
0 10 10
2 3 5
4 0 4
0 3 3
2 0 2
0 2 2
2 0 2
0 2 2
0 2 2
1 0 1
1 0 1
0 1 1
0 1 1
0 1 1
1 0 1
0 1 1
1

—m-z-

Note: As reported to the Pennsylvania Patient Safety Reporting System, January 1, 2009, through December 31, 2017, in the event subtypes
IV site complication, extravasation of drug or radiologic contrast, intravascular air embolism, and pneumothorax. Because data on primary
blood stream infections and central line-associated blood stream infection risk factors are not included in the National Healthcare Safety
Network database, those complication types are not reported in the table.

Abbreviations: BP, blood pressure; CVC, central venous catheter; IV, intravenous; PICC, peripherally inserted central catheter; PVC, peripheral

venous catheter.
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shortness of breath and chest pain. A chest tube
was needed.

Risk Factors

In 81 events, a risk factor—such as policy and procedure
for CVC site care not being followed—was reported (3.4%
of 2413 sampled events). See Table 1. The two main
risk factors identified included breaches in policy and
procedure (including outdated dressings) and problems
related to filters, hubs, and tubing of IV catheters.

Discussion

Level | Discussion—Catheter Analysis and
Comparison of PVC and CVC

Relationship of PVC and CVC Complications

With important and long-standing attention focused
on CVCs and in particular CLABSI reduction, the
scope and impact of PVC complications is often
overlooked.®®1° This study identified that serious harm
can be related to PVCs, consistent with information in
the literature.2'417

Although this study found no correlation between
the increasing number of PVC complication events
and the decreasing number of CVC events (based
on aggregating the PA-PSRS and NHSN data), it did
determine that the increasing number of reported
PVC complication events and the correlation between
actual and predicted PVC events over the nine years
studied is strong and statistically significant.

The authors cannot conclude that a reduction in CVC
complications is leading to or causing an increase
in PVC complications. However, from a quality-
improvement perspective, facilities can consider
monitoring and measuring PVC use and complication
rates as a balancing measure to those used for CLABSI
reduction initiatives.

Level Il Discussion—Analysis of PVC and
CVC Complications

Timing of the Complication

Almost three-quarters of the PVC sample events
occurred during the maintenance phase. Little
consensus exists on the timing of IV site rotation.
Many PVCs remain idle or continue to be used with
symptomatic patients, and they are often inserted
in substandard anatomical sites.?>*'> The Infusion

Nurses Society’s standard of practice supports site
rotation based on clinical indications rather than a
predetermined interval.3

The largest number of CVC sample events occurred
during insertion. Although previous analysis
demonstrated that most CLABSIs occur during
maintenance,'® NHSN data, which include CLABSIs,
are excluded from this level Il analysis because of
differences in structured data fields. The availability
of a discrete event report subtype may have facilitated
reporting pneumothoraces through PA-PSRS.

Although complications during CVC removal may
be rare in the literature as well as in this analysis,
outcomes—including  cardiac  arrest—may  be
devastating and fatalities have been documented.'%2°

Much attention is directed toward the practice of CVC
insertion; similar attention to the process of CVC
removal may also be warrented.319:20

Type of Complication

Infiltration and phlebitis are the most prevalent
complications of PVC use and can result in swelling,
pain, and tissue damage.>'#?!?* Estimates of PVC
infiltrations in the literature range from 11.8% to
48.0%.'%?% In one extreme case, a rare biceps brachii
tear occurred as a result of PVC infiltration.'”

In contrast to other publications,?'?42> this study found
more than 60% of PVC complications were related to
infiltrations, including extravasations. PA-PSRS has a
reporting pathway specifically formatted to capture
infiltrations and extravasations, which might facilitate
reporting and contribute to the larger percentage.

Our finding that PVC phlebitis was the second-most
commonly reported complication is consistent with
the literature.'#16:24.25

Most CVC noninfection complications are related to
mechanical processes,suchas punctureandthrombosis
formation, which can lead to pneumothorax, vascular
damage, and occlusion.?6-28

Th