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ABSTRACT

The inadvertent intravenous (IV) admin-
istration of oral medications, while
rarely reported, has contributed to
serious patient harm, as seen in event
reports submitted to the Pennsylvania
Patient Safety Authority and in the
clinical literature. Analysts identified

20 reports of inadvertent IV adminis-
tration of oral medications submitted

to the Authority between June 2004
and December 2012. All of the events
reached the patient, and 20% (n = 4)
resulted in pafient harm, including one
death. A common contributing factor
cited in many of these reports was that
the oral drug was administered using

a parenteral syringe. While the clinical
literature on these errors predominantly
addresses the administration phase of
the medication-use process, events and
decisions that precede administration
may play a role. Avoiding these types
of errors requires more than one error
reduction strategy. Strategies to mitigate
such errors may include assessing the
current medical devices within the facil-
ity to understand key system factors
playing a role in this type of medication
error; dispensing oral medications in
the most ready-to-use forms; commu-
nicating patients” inability to swallow
capsules or tablets to the pharmacy
department; and improving healthcare
professionals” awareness of such medi-
cation errors. (Pa Patient Saf Advis 2013
Sep; 10[3]:85-91.)
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Oral Medications Inadvertently Given via the
Intravenous Route

INTRODUCTION

Inadvertent intravenous (IV) administration of oral medications is a subset of medi-
cation administration errors. These errors occur most often when an oral liquid is
prepared or dispensed in a parenteral syringe. According to the Institute for Safe
Medication Practices (ISMP), a break in mental concentration can subsequently lead
to the oral medication being unintentionally administered through the IV route.!
Wrongroute errors at the time of administration have become an important issue in
hospitals.? This also is of major interest to patients due to the central role medications
have in treating illnesses, as well as the important consequences to the patient if this is
done incorrectly.? Medication administration is a critical step because an error that is
not caught will always reach and possibly harm the patient, and there may be limited

options for corrective actions.’

While any route of administration can be involved in medication errors, patients
receiving IV medications are at particular risk.* More importantly, medication admin-
istration errors tend to occur frequently and are more likely to result in serious harm
and death in comparison with other types of medication errors.” Also, certain types
of errors, including wrong-route errors, are more likely to result in patient harm com-
pared with other error types, even though they may occur less often relative to other
errors.® For example, infusion of nonsterile, particulate fluid can be fatal, as it carries
the risk of sepsis, diffuse intravascular coagulation, or emboli to major organs, which
can lead to organ damage and pulmonary embolism. There are published studies that
address certain medications, including oral medications, mistakenly given via the TV
route.” This analysis focuses on events involving oral medications inadvertently given
intravenously.

METHODS

A query was conducted of the Pennsylvania Patient Safety Reporting System (PA-PSRS)
database for reports of inadvertent IV administration of oral medications submitted
between June 2004 and December 2012. Analysts queried the database for the term
“oral” among the report fields for “medication prescribed route,” “medication admin-
istered route,” and “event detail” within medication error events that were classified

by facilities as wrong-route errors. Analysts also queried for specific oral medications
(e.g., niMODipine, morphine) identified during ongoing event analysis as having been
inadvertently administered intravenously. Analysts manually reviewed the event reports
to determine whether there was an instance of an oral medication inadvertently given
intravenously. Of the initial 1,995 event reports, 20 had some description of an oral
medication that was mistakenly administered intravenously.

ANALYSIS

The Table displays the medications involved in the 20 events submitted by facilities. All
20 events reached patients, with 20% (n = 4) resulting in some degree of harm, includ-
ing death. The medications involved in the events with patient harm were megestrol
acetate, morphine, NIFEdipine, and niMODipine.

Reports submitted to the Authority included terms such as “IV push” to describe
the inadvertent IV administration of oral liquid medications. This implies that a
parenteral syringe or other device with a needleless (e.g., Luer, Clave) connector was
used to administer the medication. The use of parenteral syringes to prepare and
administer oral liquid medications is a common contributing factor to these types of
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Table. Oral Medications Inadvertently Administered Intravenously, as Reported to the Penn-
sylvania Patient Safety Authority between June 2004 and December 2012 (N = 20)

MEDICATION
Acetylcysteine
niMODipine
HYDROmorphone
Acetylcholine chloride
Furosemide
Levothyroxine
LORazepam
Medium-chain triglyceride oil
Megestrol acetate
Morphine

NIFEdipine
oxyCODONE

Pantoprazole

NO. OF EVENTS

% OF TOTAL REPORTS

5 25
3 15
2 10
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5

events.! Using parenteral syringes that
can be attached to a needleless IV system
to administer oral (and enteral) liquids
presents a serious danger of misadminis-
tration. After filling a parenteral syringe
with an oral or enteral medication, it
takes only a momentary mental lapse to
connect it to an IV line and inject it.!
Reasons why parenteral syringes are used
may include unavailability of patient-
specific doses in labeled oral syringes
prepared and delivered by pharmacy, oral
syringes not being available in patient care
areas for nursing staff to use, and staff
not being aware or not understanding
the error prevention reasons for using
oral syringes to administer oral liquid
medications.

In 2010, the US Food and Drug Admin-
istration (FDA) alerted healthcare
professionals about the dangers of the
IV administration of the contents of
niMODipine capsules.!! FDA identified
31 cases of medication errors, includ-
ing 4 deaths, associated with the use of
niMODipine between 1989 and 2009."
When reviewing event reports submitted
to the Authority, analysts identified that
inadvertent IV administration of oral
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niMODipine continues to occur despite
a history of product labeling changes,
including a boxed warning to alert prac-
titioners not to administer niMODipine
intravenously or by other parenteral
routes and literature providing risk reduc-
tion strategies to avoid these errors.|o1M13
A case reported to the Authority involving
the death of a patient from the inadver-
tent IV administration of niMODipine is
as follows:

The patient had been receiving
medication since admission. A few
days after the patient was admit-

ted, a nurse prepared the patient’s
medication via a syringe to be given
via OGT [an orogastric tube]. At the
bedside, the medication was instead
administered through the central line.
The patient went into asystole and
expired despite resuscitative measures.

Further instances of errors involving other
medications include the following:

A new nurse on the floor was
unfamiliar with the route of adminis-
tration for liquid oxyCODONE. As
a result, she gave it in the patient’s

IV [line] instead of PO [by mouth/].

Pennsylvania Patient Safety Advisory

The patient was confused about the
route of administration and informed
the nursing staff and physicians. The
department of pharmacy was con-
tacted, and the patient had not had
any adverse reactions. Patient was
discharged home with precautions.

Upon retrieving the patient’s medica-
tion from the automated dispensing
cabinet, the nurse decided to instead
override the medication to be admin-
istered and not follow the procedure
for wastage. All types of morphine
sulfate appeared where the 2 mg/mL
oral solution appeared at the top

of the list. The nurse was not sure
how to get the medication out of the
bottle and asked another nurse for
guidance. This other nurse said to
just “get a syringe and draw up one
milliliter” as she left the patient’s
room. As the original nurse was
administering the medication, she
noticed that the medication was blue.
Upon returning back to the patient’s
room, the other nurse asked the first
nurse if she had to mix the medica-
tion. The first nurse responded that
she did not have to mix it since she
gave it intravenously. The other nurse
was under the impression that the
first nurse was giving the medication
orally when they realized that the oral
medication was inadvertently admin-
istered intravenously.

A patient was to receive Protonix®
[pantoprazole] IV and 12 mL of
Mucomyst® [acetylcysteine] through
their PEG [percutaneous endoscopic
gastrostomy] tube. The nurse drew
up the Protonix in a 10 mL syringe
and 10 mL of the Mucomyst in a

10 mL syringe. The nurse mixed up
the syringes and gave the Mucomyst
through the patient’s PICC [peripher-
ally inserted central catheter] line.
The physician was on the floor and
was notified immediately. The charge
nurse notified the pharmacy of the
incident.

Vol. 10, No. 3—September 2013
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In addition to not providing details on
contributing factors to events, many event
reports also did not include descriptions
of patient outcomes. Although it may be
assumed that some patients recovered
fully prior to discharge, we do not know
the overall outcomes of the patients.

OTHER CASES FROM THE
LITERATURE

Medication errors involving oral medica-
tions inadvertently given intravenously
have been published in the literature.”
Healthcare settings involved with such
errors include hospitals (e.g., critical care
units, pediatric hematology-oncology
units), surgery centers, and pediatric care
centers. The use of a parenteral syringe to
prepare and administer doses of oral medi-
cations is a common factor in these events.

One case mentioned in the literature
involved a 14-month-old female with
acute lymphoblastic leukemia who was
admitted with febrile neutropenia.® She
was receiving antibiotics through a central
venous catheter, but a nasogastric tube
was also placed for enteral feeding. A
nursing student, under supervision of a
nurse, prepared the patient’s oral medica-
tion with sterile water for injection while
using a parenteral syringe to administer
the oral medication. The nursing stu-
dent, who was left alone at the bedside
of the patient, was instructed to inject
the oral medication into the nasogastric
tube. Unfortunately, the medication was
administered into the central venous line.
Another student witnessed this event and
informed the physician. To prevent infec-
tion, IV antibiotics were given, and the
patient was monitored for a short period
with no resulting complications.

In another case, midazolam syrup and
acetaminophen liquid were prepared in

a parenteral syringe and subsequently
administered intravenously to an 11-year-
old child being prepared for surgery."?

A nurse and fourth-year nursing student
had prepared the doses, but the nurse was

Vol. 10, No. 3—September 2013
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called away, leaving the nursing student
alone. While the nurse was gone, the
nursing student inadvertently adminis-
tered the drugs intravenously, believing
the child was not to consume anything by
mouth before surgery. The child remained
unconscious for 50 minutes and required
several days of antibiotics. The child recov-
ered fully.

Not all cases result in full recovery of

the patient. During a holiday weekend,

a 19-month-old child was to receive
treatment for a chronic gastrointestinal
disorder.” The child died after a suspen-
sion of cholestyramine was accidentally
administered via a central-line IV catheter
instead of through an enteral feeding
tube. A case in Spain claimed the life of

a premature infant.!? The baby was deliv-
ered via cesarean section one day before
his 20-year-old mother died from the
swine flu. A week later, the infant died
after an intermittent feeding prepared in a
parenteral syringe was administered intra-
venously instead of via a nasogastric tube.

These errors also exact a financial toll on
practitioners and facilities. According to
two analyses of paid liability claims from
1997 to 200717 and 2006 to 2010,'8 CNA
Insurance Companies and the Nurses
Service Organization found that claims
alleging wrong medication route, similar
to those described above, had average paid
indemnities of $214,250 (1997 to 2007)
and $87,500 (2006 to 2010) per claim.
One claim involved a nurse who floated
to the neurology floor, where she was
instructed to give a 19-year-old man recov-
ering from a frontal craniotomy a dose of
Dilantin® (phenytoin) oral elixir through
the patient’s feeding tube.” The nurse
mistakenly gave the drug through the
patient’s triplelumen catheter. The patient
coded within seconds, resulting in a severe
nonrecoverable anoxic brain injury.

RISK REDUCTION STRATEGIES

When reviewing these errors, it is com-
mon to lay responsibility onto one

Pennsylvania Patient Safety Advisory

individual. Directing the individual to “be
more careful” or “pay more attention next
time” are low-leverage error prevention
strategies. Rather, facilities may consider
higher-leverage strategies to minimize the
occurrence of these errors.

ISMP has been a key proponent of
standardizing drug concentrations,
maintaining safe and secure storage of
medications, and ensuring appropri-

ate distribution of medications and
devices to patient care areas. One of its
recommended strategies to help mitigate
inadvertent IV administration of oral
medications is to use drug products that
are commercially available in ready-to-use
forms.”? While not all medications are
commercially available in ready-to-use
liquid forms, there have been strides made
to address this issue with certain products.
In the second quarter of 2013, Arbor Phar-
maceuticals announced FDA approval of
a new oral niMODipine solution to help
reduce the medication errors seen with
inadvertent IV administration of the con-
tents of oral niMODipine capsules.”®

While the healthcare system is making
advancements in decreasing opportuni-
ties for administration of drugs via the
incorrect route, healthcare profession-
als can still be diligent to reduce such
errors. Institutions can strongly consider
providing and using oral syringes, versus
parenteral syringes, for administration
of oral medications. By readily providing
these devices in patient care areas, edu-
cating staff regarding their purpose, and
monitoring utilization of oral syringes,
facilities can help prevent some of the
aforementioned errors. Following are
additional strategies that facilities may
consider to prevent the inadvertent [V
administration of oral medications:

Assess, through failure mode and
effects analysis (FMEA), the pro-
cesses and medical equipment used
within the facility to understand key
factors playing a role in this type of
medication error. This will allow
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“Questions to Consider during are incompatible with oral syringes
Failure Mode and Effects Analysis of
Potential Wrong-Route Errors Involv-

ing Oral Medications.”

users to determine the risks and
issues leading to oral medications and enteral devices.!”?"” One strategy
to accomplish this is to purchase a

different system of medical devices

inadvertently being administered
intravenously. Potential contribu-

tors to such errors can be revealed _
through the FMEA process. Sug-

gested questions to ask during the

FMEA process can be found in

(e.g., medication administration
pumps and associated supplies) for
each route so that they cannot be
physically connected with devices

Purchase medication administration
equipment and systems that have
parenteral tubing with ports that

QUESTIONS TO CONSIDER DURING FAILURE MODE AND EFFECTS ANALYSIS OF POTENTIAL
WRONG-ROUTE ERRORS INVOLVING ORAL MEDICATIONS

(i.e., they do not have female Luer connectors)2 (Exception:
A Luer connector may be used for the inflation balloon that
anchors some long-term-use feeding devices.)

Failure mode and effects analysis (FMEA) is a tool that can be
used fo evaluate processes, medications, and medical equip-
ment used within the facility to identify potential factors and
breakdowns that can lead to medication errors. Facilities can
use FMEA to determine the risks and issues leading to oral
medications inadvertently being administered intravenously.
Grouped according to the applicable key elements from the Staff Competency and Education
Institute for Safe Medication Practices’ Key Elements of the _
Medication Use System™ ! the following are some questions to
consider when performing an FMEA.

—  Who procures specially designed oral syringes for use
within the facility?

Is the availability and storage location of oral syringes
shared with all practitioners?

— Avre practitioners taught how and when oral syringes are to
be used?

—  Are practitioners taught the safety reasons and importance

Drug Standardization, Storage, and Distribution

— Does pharmacy use oral syringes to prepare and dispense

doses of oral liquid medications?
Does pharmacy prepare and dispense oral liquid medica-
tions in labeled, ready-to-use, patient-specific doses?

Is the oral formulation of the medication packaged by the
manufacturer in a vial that looks like a vial typically used
for an injectable product (e.g., acetylcysteine)?2

Medication Device Acquisition, Use, and Monitoring

Page 88

Does the facility purchase specially designed oral syringes
that cannot be connected to parenteral tubing for prepara-
tion and administration of oral liquid medications that are
not available in commercially prepared unit-dose cups?

Are oral syringes available in the pharmacy for preparation
and dispensing of oral liquid medications?

Are oral syringes available and readily accessible in all
patient care areas for use by nurses and other practitioners?
Are the oral syringes visually different from parenteral and
other syringes used within the facility?

Are the oral syringes prominently labeled by the manufac-
turer with a warning statement similar to “Oral Use Only”2

Does parenteral tubing used within the facility have ports
that are incompatible with oral syringes and enteral devices?

Do the ports on enteral feeding tubes used within the facil-
ity only connect to oral syringes and catheter tip connectors

Pennsylvania Patient Safety Advisory

of using oral syringes to prevent medication errors?

Is this education provided upon hire and reinforced on an
ongoing basis?

Do practitioners receive ongoing information about medi-
cation errors occurring within the organization, error-prone
conditions, errors occurring in other healthcare facilities,
and strategies to prevent such errors?

Quality Processes and Risk Management

s the use of oral syringes in pharmacy to prepare patient-
specific doses of oral medications continually monitored
and assessed?

s the use of oral syringes to administer oral liquid medi-
cations in patient care areas continually monitored and
assessed?

What procedures are in place to identify and manage the
risk of errors when an alternative product is introduced to
clinical areas? (Note: This applies to newly approved prod-
ucts as well as those brought into the facility in response fo
drug shortages.)

Note

1.

Cohen MR. Causes of medication errors. Chapter 4. In:
Cohen MR, ed. Medication errors. 2nd ed. Washington
(DC): American Pharmacists Association; 2007:56-65.
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for another route.”” Educate health-
care professionals regarding the
importance of not manipulating

or adapting noncompatible tubing
or devices in an attempt to force a
connection (e.g., tubing-to-tubing,
tubing-to-device). Modifying tubing
and devices may jeopardize design
safety features.?

—  Ensure that oral syringes are avail-
able in the areas where they are
needed. It is crucial to procure the
appropriate drug delivery devices to
help minimize the temptation to use
devices intended for other routes
of administration. Furthermore,
by obtaining oral and parenteral
syringes that look different, facilities
can add an extra precautionary mea-
sure to help signal to the practitioner
that the correct or incorrect device
is being used for a particular route
of administration.”? Use only oral
syringes marked with a statement
such as “Oral Use Only.”

—  Dispense, when possible, oral liquid
medications from the pharmacy in
the most ready-to-use forms. For oral
solutions that are not available from
manufacturers as unit-dose liquids,
have pharmacy dispense these medi-
cations in oral syringes. Requiring
medication to be dispensed from the
pharmacy in labeled, patient-specific
doses helps to reduce the manipula-
tions that may occur on the patient
care units.'?

—  Notify the pharmacy if patients
are unable to swallow capsules or
tablets. Also document this informa-
tion prominently in patient charts
and medication records. By having
nurses or physicians communicate
this information to the pharmacy,
medications can be prepared in lig-
uid form, if possible, and dispensed
in oral syringes that are incompatible
with attachment to IV ports.!>"

—  Require staff to prepare and admin-
ister oral and enteral liquids with

Vol. 10, No. 3—September 2013
©2013 Pennsylvania Patient Safety Authority

oral syringes. Evaluate the current
workflow procedures and practices
to confirm the appropriateness of
preparation of oral medications.
All small-volume oral and enteral
solutions should be prepared and
administered in oral syringes."

Reduce the tolerance of risk by
sharing the dangers associated with
inadvertent IV injection of oral
medications. By sharing stories of
external and internal errors associ-
ated with inadvertent IV injection
of oral medications, facilities can
help impress upon staff the severity
of this issue and try to increase the
awareness of this type of medication
error.”?

Affix auxiliary labels to oral syringes
indicating the medication in the
oral syringe is meant to be given via
the oral route. Certain companies
have auxiliary labels large enough
to be visible. An additional forcing
function would be to apply the aux-
iliary label on the tip or the plunger
so that the label must be removed
prior to administration of the

medication."!?

For medications with oral and inject-
able formulations that are both
available in glass vials (e.g., acetyl-
cysteine), consider dispensing the
medication in different packaging or
with visible auxiliary labels, depend-
ing on the route of administration.
For oral administration, pharmacy
could remove the drug from the
manufacturer’s container and place
the proper dose in an oral syringe
(or oral solution bottle if the volume
is greater than the largest available
oral syringe) with a label designat-
ing the drug, strength, and route of
administration. Similar labels should
be placed on doses dispensed for IV
or other routes of administration.
Include a caution statement on med-
ication administration records so it is
clear which product to use.”
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—  Label all access lines to indicate
which are venous lines and which are
feeding tubes. By indicating what the
port or line is used for, facilities can
bring attention to preventing mental
lapses during the medication admin-
istration process.?

—  Establish training programs and
competency measures for healthcare
professionals regarding the use of
certain devices. Healthcare prac-
titioners need to maintain a high
level of understanding of errors and
have ongoing monitoring efforts
to ensure continued safe practices.
Similarly, professional schools and
new-graduate mentorship programs
can help improve the safe use of
syringes by including instruction
on the use of oral syringes and the
prevention of accidental injection of

oral medications."!?

CONCLUSION

Although the inadvertent IV adminis-
tration of oral medications is a rarely
reported event, the potential for serious
patient harm—including death, as seen
in events reported to the Authority and
in the literature—is great. Eliminating all
medication errors involving inadvertent
IV administration of oral medications

is challenging; however, there are strate-
gies that can help reduce the occurrence
of these errors. Healthcare practitioners
can start by proactively assessing the risks
associated with these errors to better
understand the contributing factors (i.e.,
through FMEA). By further assessing

the oral syringe devices and parenteral
medical equipment available in the
institution, evaluating current workflows
and procedures for preparation of oral
medications, and increasing the aware-
ness of professionals involved in this
practice of healthcare, practitioners can
mitigate the risk of errors associated with
the inadvertent IV administration of oral
medications.
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The following questions about this article may be useful for internal education and
assessment. You may use the following examples or come up with your own questions.

L.

Which of the following is a common contributing factor in events involving the
inadvertent IV administration of oral medications?

a. Provision of oral syringes

Use of a parenteral syringe to administer the medication

b
c. Dispensing of patient-specific doses from pharmacy
d

Absence of an auxiliary label indicating medication is to be given via the

oral route

In events reported to the Pennsylvania Patient Safety Authority, all of the following
oral medications contributed to patient harm when inadvertently administered

intravenously except:

. niMODipine

b. NIFEdipine

c. Acetylcysteine

d. Megestrol acetate

a
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SELF-ASSESSMENT QUESTIONS (CONTINUED)

3. Strategies to increase the use of oral syringes include all of the following except:

a.
b.

C.

d.

Provide oral syringes in patient care areas.

Educate staff about the purpose and proper use of oral syringes.
Monitor the utilization of oral syringes to prepare and administer oral
medications.

Label all access lines to indicate which are venous lines and which are
feeding tubes.

Question 4 refers to the following case:

The patient had been receiving medication since admission. A few days after the patient was
admitted, a nurse prepared the patient’s niMODipine with a parenteral syringe to be adminis-

tered via an orogastric tube. At the bedside, the medication was instead administered through the

central line. Despite resuscitative measures, the patient died.

4. Which of the following strategies is most effective in preventing the inadvertent
intravenous administration of oral niMODipine?

a.

b.

d.

Have pharmacy withdraw the liquid contents of the oral capsule and dispense
the drug in a patientspecific and labeled parenteral syringe.

Have pharmacy dispense the commercially available niMODipine oral solution
in a patientspecific and labeled oral syringe.

Have nurses withdraw the liquid contents of the capsule at the bedside for
immediate administration to prevent contamination.

Have materials management supply patient care areas with oral syringes.

5. Questions to consider when conducting a failure mode and effects analysis to pro-

actively determine the risks and issues leading to oral medications inadvertently
being administered intravenously include all of the following except:

a.

Does pharmacy prepare and dispense oral liquid medications in labeled, ready-
to-use, patient-specific doses?

Are oral syringes available and readily accessible in all patient care areas for use
by nurses and other practitioners?

Do the parenteral syringes used in the facility have needleless connectors

(e.g., Luer)?

Do the ports on enteral feeding tubes used within the facility only connect to
oral syringes and catheter tip connectors?

6. All of the following are risk reduction strategies to employ when purchasing
medical equipment or medications except:

a.
b.

C.

Vol. 10, No. 3—September 2013
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Purchase oral and parenteral syringes that look different.

Purchase drug products in bulk containers to allow dosing flexibility.
Purchase a different system of medical devices for each route so that they can-
not be physically connected with devices for another route.

Purchase medication administration equipment and systems that have paren-
teral tubing with ports that are incompatible with oral syringes and enteral
devices.
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ABSTRACT

Hospitals use default values in elec-
tronic health record (EHR) systems in

a variety of ways (e.g., prepopulating
commonly prescribed dosing protocols,
coordinating times for therapy delivery
or lab draws). Using a keyword query,
analysts identified 324 events related

to EHR software defaults reported to the
Pennsylvania Patient Safety Authority.
The three most commonly reported
error types were wrong-time errors

(n = 200), wrong-dose errors (n = 71),
and inappropriate use of an automated-
stopping function (n = 28). Many of
these reports also indicated a source of
the erroneous data (n = 168), and the
three most commonly reported sources
were failure to change a default value
(n = 128), user-entered values overwrit-
ten by the system (n = 19), and failure
to completely enter information, caus-
ing the system to insert information into
blank parameters (n = 16). Analysts
also noted nine reports indicating that a
default value needed to be updated to
match current clinical practice. Facilities
may wish to pay particular attention to
the types and sources of error identi-
fied in this analysis when considering
their use of default values in order sefs,
including consideration of how users
view and enter time information, peri-
odic review and change management,
and differentiation between information
that is user-entered versus overwritten or
populated by the system. (Pa Patient Saf
Advis 2013 Sep; 10[3]:92-5.)
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Spotlight on Electronic Health Record Errors:
Errors Related to the Use of Default Values

INTRODUCTION

Default values are often used to add standardization and efficiency to hospital infor-
mation systems like electronic health record (EHR) and computerized provider order
entry (CPOE) systems, and they can take many forms. Default values for medication,
dose, and route are often found in standardized medication order sets to reduce the
likelihood of a medication ordering error for commonly prescribed therapies from
which most patients can benefit from a standard therapeutic regimen (e.g., pain con-
trol for a healthy patient after surgery). Default values for time are often inserted into
medication and lab-draw orders to coordinate staff resources (unless the provider speci-
fies another time such as “now” or “stat”). Automated stopping (auto-stop) values are
used to discontinue medications or therapies after a certain amount of time unless a
provider renews the order.

Although the use of default values is intended to improve efficiency and standardiza-
tion, reports submitted to the Pennsylvania Patient Safety Authority indicate that
patient harm can occur when a default value is used inappropriately. In an earlier
analysis, the Authority investigated events related to the use of EHRs reported through
the state’s mandatory reporting system,! and errors related the use of default values
were identified as warranting further study.

METHODS

Reports in the Authority’s Pennsylvania Patient Safety Reporting System (PA-PSRS)
database include narrative descriptions of the event as well as user-assigned tags for
event type (e.g., fall, surgical error) and harm score (ranging in severity from near-miss
situations through death). Authority analysts queried the PA-PSRS database using
the keyword strings “not activ,” “inactiv,” “default,” “chang,” “setting,” “control,” and
“automat.” Search terms were truncated to allow for a “wild card” effect: the query
term “inactiv’ would return reports containing the terms “inactive,” “inactivated,”
“inactivation,” and so on.

The query returned 1,249 reports of events that occurred from June 19, 2004, through
February 15, 2013. This data set contained a large number of reports unrelated to the
use of default values, and analysts noted that the term “default” had the best specific-
ity. Analysts selected the 487 reports that included the term “default” and manually
verified that 324 of these were relevant to this issue. Analysts excluded 163 reports
that were not related to default settings in EHR technology; most of these related to
inappropriate use of default settings on medical devices such as infusion pumps, defi-
brillators, and suction regulators.

RESULTS
Classification by Harm Score

Of the 324 verified reports, 314 (97%) were reported as “event, no harm” (i.e., an error
did occur, but there was not an adverse outcome for the patient), and 6 (2%) were
reported as “unsafe conditions” that did not result in a harmful event. Two reports
involved temporary harm to the patient that required treatment or intervention (user-
reported harm score E); these events were associated with, respectively, acceptance of a
default dose of muscle relaxant (which was higher than the intended dose) and an extra
dose of morphine due to acceptance of a default administration time (which was too
soon after the patient’s last dose). Two reports involved temporary harm that required
initial or prolonged hospitalization (user-reported harm score F).
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In the following report, the patient did
not receive the ordered antibiotic after a
default stop time automatically cancelled
the order.

[During the evening, a] patient was
ordered [an antibiotic]. The order was
entered [30 minutes later] with a
48-hour stop time [default]. The first
dose was sent up at that time. The
first dose was returned to pharmacy
later that evening, and the next two
doses were given as scheduled. . . .
The order was not renewed, [it] fell
off the profile, and no other antibiot-
ics were ordered for the next two
days. On [day three], the patient’s
temperature spiked at 102.3. The
physician was called and ordered the
[antibiotic] to be continued.

In the following report, the patient did
not receive the ordered antidiuretic due
to a miscommunication as to which care-
giver would administer the medication.
The default value in the CPOE system
indicated that respiratory therapy was to
administer the medication, but this did

not match the hospital’s clinical practice.

DDAVP [antidiuretic] nasal spray
was ordered bid [given twice that
same day]. Multiple missed doses
were noted on the MAR [medication
administration record]. Physician
questioned the [registered nurse] car-
ing for the patient about whether
the patient was receiving DDAVP
as ordered, since sodium levels were
increasing despite DDAVP bid and
strict free-water restriction. Upon
investigation, [it was] noted that five
doses were not given. Upon further
investigation, [it was discovered that
the system] default order has the box
checked for “per [respiratory therapy]
protocol.” . . . Respiratory therapy
does not administer this medication,
despite the fact that this is the default
order selection and the fact that it is
listed “per [respiratory therapy] proto-
col” on the MAR.

Vol. 10, No. 3—September 2013
©2013 Pennsylvania Patient Safety Authority

Classification by Reported
Event Type

Of the 324 identified reports, the most
frequently reported event type was medi-
cation error (95%, n = 307). These reports
were distributed among subclassifications,
including wrong time (17%, n = 52),

extra dose (16%, n = 51), dose omission
(16%, n = 51), and wrong dose/overdos-
age (10%, n = 34). (See the Table.)

Default-Related Failure Modes

Because events related to the use of default
values spanned several of the Authority’s
event types, analysts reviewed the 324
relevant event reports for common threads
and categorized the events as follows:

—  Time: The default time value did
not match the clinician order or the

patient’s needs (62%, n = 200).

Table. Classification by Reported Event Type
EVENT TYPE

Medication error

—  Dose: The default dose value did
not match the clinician order
(22%, n = 71).

—  Autostop: The medication was
stopped prematurely when the sys-
tem’s automatic stops were engaged
inappropriately (8%, n = 26).

—  Route: The default route (e.g., intra-
muscular, oral, intravenous) did
not match the intended route
(6%, n = 21).

Two reports were tagged with two event

types each (wrong time and route, wrong

dose and auto-stop), and eight reports
indicated other, scattered problems with
default values unrelated to medication
process, such as a default printer setting
sending a label to the wrong location,
default “normal” lab result entry, default
protocols (e.g., insulin, respiratory
therapy) that were inappropriate for the

NO. OF REPORTS
307

Dose omission
Extra dose
Wrong
Dose/overdosage
Dose/underdosage
Drug
Dosage form
Duration
Rate (intravenous)
Route
Strength/concentration
Technique
Time
Patient
Prescription/refill delayed
Medication list incorrect

Monitoring error (includes contraindicated drugs)

Unauthorized drug
Other (specify)

51
52
147

- W
N

—_
A O 0ONNDNDNO

o
N

—

N —= 0 O

39

Error related to procedure, treatment, or test 16

Other/miscellaneous

Total

324
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patient, or records filed under a default
physician.

Analysts also investigated the reported
origin of error, which was relevant and
available in 168 reports.

Problems originating in the use of EHRs

—  Failure to change a default value
(40%, n = 128). Reports explicitly
mentioned that a user forgot to
change a default value.

Pharmacist did not change the
default [dose] of the medication when
entering into computer system.

—  Failure to enter a complete order,
resulting in the inappropriate use
of a default (5%, n = 16). Reports
explicitly mentioned that a user
entered an order that was missing
certain order parameters and these
order parameters were later filled in
with default values.

Physician entered order into [the
CPOE] but did not include the
number of tablets. Without all of the
information, the number of tablets
ordered through [the CPOE] went to
a default number in excess of what
the pharmacy would send. Physician
had to rewrite the prescription and
resend it to the pharmacy. The result
was that the patient did not receive
four doses.

Problems originating in the design of EHRs

—  User entry overwritten by the system
in favor of a default value (6%,
n = 19). Reports explicitly mentioned
that a user had entered a value that
was then overwritten by the system
and replaced with a default value.

Doctor ordered [early] calcium level.
Lab was entered to be picked up at
[early time] but defaulted to [morn-
ing] lab draw. Doctor entered the
patient’s room at [later time] to assess
the patient and found the lab tech
was just drawing the blood.
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—  Inability to change a default value
(2%, n = 5). Reports explicitly men-
tioned that a user was trying to enter
a value other than the default but
was unable to do so.

Order placed for digoxin 0.25 mg
QO6h [every six hours], first dose stat,
at [midafternoon]. The order set for
digoxin load did not allow orderer to
place a stat order, and the first dose
defaulted to [over five hours later].
Since the stat dose was omitted, that
order was discontinued.

In addition to considering the stated cause
and result of the event, analysts also identi-
fied nine reports that explicitly stated that
the default needed updating because it did
not match current clinical practice, indicat-
ing that the problem originated with the
implementation of the EHR system.

DISCUSSION

Health information technology systems
such as CPOE can be important tools in
reducing drugrelated injury and harm,
especially if installed systems are refined
and tailored to match clinical practice.?
Tailoring CPOE systems to clinical practice
can also benefit clinicians, as disease-
specific and care-specific order sets can
help improve acceptance and adoption
over more generic order sets.>* However,
literature suggests that (1) the default values
used in order sets and clinical decision
support must match a particular care area’s
clinical practice in order to be helpful and
(2) facilities should be wary of wholesale
acceptance of default values supplied by the
EHR supplier.” To make best use of safety
resources, facilities may wish to concentrate
on developing and refining a more limited
set of order sets that cover the highest-usage
and highestrisk clinical pathways.®

After development and validation,
facilities can plan for the ongoing main-
tenance of order sets. A study of 511
chemotherapy order sets conducted by
US Oncology found that 51 were recom-
mended for removal or consolidation.
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Of the remaining 460 regimen order

sets, all had at least some changes recom-
mended: 75% had title changes, 14% had
cycle-related changes, 319% had reference
updates, and 13% had dosing updates.’

CONCLUSION

Overall, 324 events were identified that
described problems related to default
values in EHR software. Reports of
wrongtime errors were the most preva-
lent, followed by wrong-dose errors,
inappropriate use of auto-stops, and
wrongroute errors. When available, the
cause of the error was assessed as well;
failure to change a default value was
reported most frequently, followed by user
entries overwritten by the system, default
values inserted into incomplete orders,
and inability to change a default value.
Analysts also noted that several reports
indicated that a default value needed to
be updated to match clinical practice.

The event narratives analyzed in this
report suggest three commonly reported
error types that may warrant closer
attention:

1. Wrong-time errors. To address
wrong-time errors, facilities can pay
particular attention to the manner
by which time information is entered
by users and the manner in which
time information is relayed to users
after selection. This can include
assessing how and whether a user
can specify times for particular types
of orders (e.g., medications, lab
draws); implementing user training
to ensure that users know the dif-
ference between selecting “stat” or
“now,” selecting a specific time, and
accepting the next standard time for
the administration or procedure; and
ensuring that, after selection, the
system clearly displays the selected
time (e.g., “This dose will be given in
the next general medication round at
0800 tomorrow.”).
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2. Errors related to outdated values. To

address errors related to situations in
which default values have not kept
up with changes in clinical practice,
facilities can develop EHR system
maintenance policies that require
periodic assessment of whether order
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ABSTRACT

Gait disturbances and immobility are
risk factors that are highly correlated
with a patient’s risk for a fall. A query
of five years of event reports to the
Pennsylvania Patient Safety Authority’s
Pennsylvania Patient Safety Reporting
System (PA-PSRS) found that of the class
lll obese patients who had mobility
issues and fell, 7% of these falls were
harmful enough to be classified as Seri-
ous Events (compared with 3% in the
overall PA-PSRS population in 2011).
Gait disturbances were identified in
68% of the reports of class Ill obese
patients who fell. Subsequent need for
lift teams or liff equipment use following
a fall was reported in 64% of the reports
of class Ill obese patients who fell.
Targeted falls risk assessment, imple-
mentation of falls prevention strategies,
and lift teams and lift equipment are
essential items to assist in keeping class
Il obese patients safe when transferring,
turning, or ambulating. (Pa Patient Saf

Advis 2013 Sep; 10[3]:96-8.)
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Class Ill Obese Patients: The Effect of Gait and
Immobility on Patient Falls

INTRODUCTION

Class IIT obese patients are identified as having a body mass index (BMI) greater than
or equal to 40" or weighing 100 pounds or greater than their ideal body weight.? The
extra body mass limits flexibility, slows down movement, and affects gait. Gait is a
combination of the person’s balance, control of the body’s trunk and limbs, and physi-
cal ability to respond to changes in the environment.>* People with BMIs greater than
or equal to 40 have been shown to have multiple physical changes in their gait as a
result of the location and distribution of the additional weight.” When compared with
people whose BMI is between 20 and 25, class IIT obese people have been identified as
having a distinctly different pattern of walking.>* The gait variation observed and mea-
sured in people with class IIT obesity closely resembles gait variations found in people
who have Parkinson’s disease or strokes, namely shorter stride length, wider stance, and
decreased cadence (i.e., steps per minute) and velocity.>* Alterations in gait, coupled
with immobility, predispose class III obese patients to loss of muscle strength, which
heightens the propensity to fall and can make ambulation a perilous activity.®

In addition, certain comorbid conditions that class III obese people are at risk of
developing, such as venous insufficiency and venous ulcers, can also impede their gait.”
Finally, the increased risk of falling is exacerbated when there is an overestimation of
functional mobility and capabilities coupled with an underestimation of the degree of
imbalance and muscle weakness.®

CLASS 111 OBESE PATIENT FALLS EVENT REPORTS AND SURVEY
RESULTS

A query of five years of reports, from January 1, 2007, through December 31, 2011, to
the Pennsylvania Patient Safety Authority’s Pennsylvania Patient Safety Reporting Sys-
tem (PA-PSRS) database identified that 20% (n = 357 of 1,774) of class III obese patient
reports were falls event reports. This percentage of falls event reports is higher than the
percentage of falls event reports (16%, n = 35,640 of 228,835) in the overall PA-PSRS
population for 2011.° Class III obese patients were identified through a query of PA-
PSRS narrative descriptions using the terms “obese,” “morbidly obese,” or “bariatric.”

A detailed analysis was performed on the falls event report narrative descriptions to
determine how many falls reports identified immobility as a contributing factor. Immo-
bility was identified when the PA-PSRS narratives stated that patients needed moderate
or maximum assistance when turning, transferring, or ambulating or when patients
were on bed rest or had conditions indicative of immobility (e.g., ventilator depen-
dency, recent surgery, limb infections, leg amputations). This subset of class III obese
patient falls-related PA-PSRS event reports in which immobility was identified had a
total of 329 falls reported. A further analysis of the Serious Event (i.e., an adverse event
resulting in patient harm) reports was explored after identifying a study that showed
class IIT obese patients as being at lower risk for an injury with a fall.® Of the class I1I
obese patients who had mobility issues and fell, 7% of these falls were harmful enough

to be classified as Serious Events; this is more than twice the percentage of falls-related
Serious Events in the overall PA-PSRS population in 2011 (3%).°

PA-PSRS falls event reports revealed three different circumstances that were present in
cases in which class III obese patients fell: weight distribution issues, gait disturbance,
and overestimation of functional status by the patient. “Weight distribution” was the
term used to identify patients who had an excess amount of weight and a distribution
of excess body mass that could negatively impact the patient’s ability to move (i.e., shifts
in the center of gravity that can “throw” the patient off balance), regardless of whether
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the patient was stationary or ambulatory.
Weight distribution issues were present

in all 329 falls event reports. “Gait distur-
bance” focused on the patient’s stance,
speed of walking, muscle strength, and
agility and was identified in 68% (n = 225)
of the falls event reports. Overestimation
of function by patients was identified in
57% (n = 186) of the falls event reports.
The following are PA-PSRS narratives that
illustrate these issues.

[An obese patient was] admitted
through the emergency department
for increased shortness of breath.
[The nurse and respiratory therapist]
had just left the patient’s room
minutes prior to the fall. The patient
requested nothing when asked [if the
patient needed anything]. The patient
decided to get out of bed to [use the]
bedside commode on his own because
he felt stronger and [the commode]
was only one step away from the bed.
The patient stated that the wheels
went out from under the patient

on the bedside commode, and [the
patient] fell. The patient ripped the
top portion of the left middle finger
off during the fall.

An obese postoperative patient was
sitting on an elevated toilet seat in
the patient’s bathroom. The patient
stated they leaned over too far to
wipe themself and slid off the seat
and fell to the floor. The patient was
[being] assisted back to bed when a
small amount of blood was noticed
on the dressing. [When the] dressing
was removed to check the wound, it
was found to be dehisced.

It was also noted that 64% (n = 211 of
329) of the falls event reports indicated
the need for a mechanical lift or addi-
tional personnel to help lift the patient to
a safe location after a fall.

The patient sustained a hip disloca-
tion while being lowered to the floor.
Three staff members utilized a gait
belt to assist the obese patient off
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the bedside commode. The patient’s
knees buckled, and the staff lowered
the patient to the floor. The patient
was placed back into bed utilizing a
patient lift. The patient had a total
right hip replacement [previously and]
complained of right hip pain [after
the fall]. An xray revealed a [hip]

dislocation.

In July 2012, the Authority conducted

a hospital statewide survey to identify
hospital preparedness to provide general
medical care to class IIT obese patients.
The survey was administered to all hospi-
tals in Pennsylvania, and the response rate
was 35.3% (n = 85 of 241).1° Several of the
survey questions asked respondents about
the types of educational programs, patient
care policies, and care plans that were
developed for the care of class III obese
patients. The statewide survey respondents
identified that the majority of hospitals
that provide educational programs (93.9%,
n = 31 of 33) address body mechanics and
lifting techniques; however, only 6.0%

(n =4 of 67) of respondents indicated that
their hospital had lift teams.

WAYS TO PREVENT FALLS OF
CLASS 11l OBESE PATIENTS

Falls Risk Assessment

A focused falls risk assessment and
periodic reassessment is the first step to
identifying patients who are at risk for a
fall.'! Gait instability, lower-extremity weak-
ness, and assistance for toileting are three
of six risk factors that are highly correlated
with a risk to fall'’*'* and are more likely

to be seen in the class III obese patient
population.® Targeted questions and
assessment related to these risk factors
should be included in the falls risk assess-
ment for class III obese patients. Assessing
functional status prior to admission can
establish a baseline level of mobility and
reduce the chance of unrealistic expecta-
tions of both the staff and the patient
during the patient’s hospital stay.

Pennsylvania Patient Safety Advisory

Falls Prevention Strategies

When considering the implementation of
falls prevention strategies, a multifaceted
approach that includes care processes
(e.g., identification bracelets, medication
review, patient education), technology
(e.g., call buttons, lifts), and the physical
environment (e.g., installation of bariatric
equipment such as grab bars and lifts, size
of the room) has demonstrated results in
minimizing falls and injuries from falls.'¢!
When selecting targeted falls prevention
strategies, align the strategies with the
specific type of risk factors, such as gait
instability and lower-extremity weakness,
that may have been identified during the
falls risk assessment.

Lift Teams and Equipment

Transferring, lifting, or assisting class II1
obese patients to ambulate safely requires
good planning that starts prior to the
patient’s arrival to the hospital. The first
step in planning can begin with the devel-
opment of lifting policies that take into
account criteria such as setting a 35-pound
manual lifting weight limit for staff mem-
bers who are expected to lift patients who
are very heavy and dependent.”” Other lift
policy considerations include the avail-
ability, acquisition, and use of bariatric
lift equipment, the establishment of lift
teams, and the implementation of a safe
patient handling program.?*?! When iden-
tifying lift team members, planning can
include the identification of a lift team
for each shift and having additional lift
team members when needed or on call.
Protocols on special handling and move-
ment challenges related to class III obese
patients are currently available and address
transfers, handling, and repositioning
patients.” For example, the development
of an algorithm on transferring class ITI
obese patients from a bed to a chair or
from a chair to a toilet or an algorithm
on repositioning patients while in bed are
protocols that can help staff keep patients
and the healthcare team safe from a fall
event and/or injury.”
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LIMITATIONS
The 329 PA-PSRS class III obese patient

falls event reports identified for this
analysis underrepresent the actual
number of class III obese patients who
experienced a fall event during hospital-
ization. Identification of class III obese
patients in PA-PSRS was accomplished
through a query of the event report nar-
rative descriptions, which relies on the
subjective assessments provided by the
individuals completing the event reports
rather than the identification of patients

by their weight or BMI.
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ABSTRACT

Pennsylvania ambulatory surgical
facilities (ASFs) requested education on
infection control practices and on the
Centers for Medicare and Medicaid
Services’ (CMS) Infection Control Sur-
veyor Worksheet after CMS revised the
ambulatory surgical centers inferpretive
guidelines in 2009 with the addition of
an infection control Condition for Cov-
erage. Review of events submitted by
Pennsylvania ASFs to the Pennsylvania
Patient Safety Reporting System (PA-
PSRS) were combined with a survey of
representatives of Pennsylvania ASFs

at infection control workshops to focus
on targeted strategies to fully imple-
ment infection control practices in ASFs.
Strategies for ASFs to fully implement
infection control practices focus on
surveillance techniques, sterilization,
disinfection, safe injections, standardized
educational programs, and environmen-
tal control. (Pa Patient Saf Advis 2013
Sep; 10[3]:99-106.)
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Strategies to Fully Implement Infection Control Practices
in Pennsylvania Ambulatory Surgical Facilities

BACKGROUND

In 2012, the Centers for Disease Control and Prevention (CDC) initiated the One
and Only Campaign to prevent unsafe injection practices that have impacted over
150,000 patients since 2001.! Among those partnering with CDC in this campaign are
the Accreditation Association for Ambulatory Health Care, the Ambulatory Surgery
Center Association, the Institute for Safe Medication Practices, and the New Jersey
Department of Health. This campaign is a response to documentation of outbreaks of
healthcare-associated infections (HAIs) and patient notification events by CDC! and
the United States Government Accountability Office.? Patients have been exposed

to viral and bacterial pathogens resulting in infectious outbreaks of life-threatening
systemic and localized infections such as hepatitis, HIV, septicemia, meningitis, epi-
dural abscesses, and joint infections.> Outbreaks have been identified in virtually all
healthcare settings, including ambulatory surgery centers (ASCs) and other ambulatory

facilities such as pain clinics.>*

In 2008, the Centers for Medicare and Medicaid Services (CMS) assessed compliance
with five categories of infection control in ASCs in three states, piloting the Infection
Control Surveyor Worksheet developed by CDC based on nationally recognized guide-
lines.” Of the 68 ASCs inspected by CMS, 68% (46) had lapses in at least one infection
control category. Surveyors found 18% (12) had lapses in three or more of five cat-
egories: handling of blood glucose monitoring equipment, safe injection practices,
equipment reprocessing and handling, hand hygiene, and environmental cleaning.® In
2009, CMS also revised the ASC interpretive guidelines, adding an infection control
Condition for Coverage.’

Pennsylvania ambulatory surgical facilities (ASFs) have requested education on infec-
tion control practices and on the CMS Infection Control Surveyor Worksheet from
the Pennsylvania Patient Safety Authority.

In accordance with the Medical Care Availability and Reduction of Error Act,%’
Pennsylvania medical facilities (defined as ambulatory surgical facilities,”® birth centers,
hospitals, or abortion facilities) are required to report Incidents and Serious Events

to the Authority through its Pennsylvania Patient Safety Reporting System (PA-PSRS),
including HAIs that meet the definition of a Serious Event, breaks in sterile technique,
and sterilization problems due to equipment, supplies, or devices.!" ASCs fall within
the Pennsylvania classification of ASFs, along with other facilities such as pain clinics
and endoscopy centers. Pennsylvania ASFs reported 733 events, occurring from March
2004 through July 2012, specifically related to healthcare-associated surgical site infec-
tions (SSIs) and sterilization issues. As of July 2012, there were 286 licensed ASFs

in Pennsylvania.

PENNSYLVANIA SSI REPORTS FROM ASFs

Healthcare-associated SSIs reported as a “complication of a procedure/treatment/test”
by Pennsylvania ASFs accounted for 84% (n = 614) of the total 733 infection-control-
related events reported through PA-PSRS. SSIs most commonly reported by ASFs
included infections of the knee or shoulder joints, ankle or foot, eye, abdomen, or hand
or wrist (see the Table for the most common surgical procedures related to these sites).

ASFs reported positive cultures in 43% (n = 263) of the 614 total SSI event reports.
Staphylococcus accounted for 59% (n = 155 of 263) of the total organisms found.
Methicillin-resistant Staphylococcus aureus accounted for 26% (n = 41 of 155) of the
Staphylococcus organisms reported. Treatment with antibiotics was the most frequent
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narrative notation. Thirty-six percent (n =
218) of all patients reported with an SSI
required secondary medical procedures
to treat the infection, and 24% (n = 149)
required hospitalization as a result of the
infection (see Figure 1).

Infection events reported by ASFs to the
Authority included the following:

After knee arthroscopic surgery, the
patient developed pain, redness, and
purulent drainage from the incision
requiring hospital admission for sur
gery [and] IV [intravenous] antibiotics.

A patient developed an infection six
days post cataract remowal, resulting
in complete loss of vision.

Ten days post left foot bunionectomy,
the patient tested positive for osteo-
myelitis with a resistant organism,
requiring a great toe amputation.

PENNSYLVANIA ASF
STERILIZATION EVENT REPORTS

In the same time period, 16% (n = 119)
of the total reports were events related to
sterilization problems with equipment,
devices, or surgical supplies or breaks

in sterile technique during procedures,
treatments, or tests. Disinfection or steril-
ization events accounted for the majority
of these events, followed by contamina-
tion of the sterile field, expired or recalled
products, and breaks in sterile technique.
More than 50% of the errors reached the
patient in each of the four event catego-
ries. Expired or recalled product events
were most frequently associated with
errors reaching the patients (see Figure 2).

Sterilization procedure and equipment
events reported to the Authority included
the following:

The flush step in the sterilization
process of cleaning colonoscopes was
omitted. . . . All staff were reeducated
to the endoscopy cleaning process.

The nurse noticed 20 minutes into
a case that the indicator in the
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Table. Top Five Infection Sites for Surgical Site Infections (SSls), as Reported to the
Pennsylvania Patient Safety Authority, Occurring from March 2004 through July 2012

SURGICAL SITE NO. OF SSIs
Knee or shoulder joint 86
Ankle or foot 83
Eye 79
Abdomen 52
Hand or wrist 49

PROCEDURE WITH HIGHEST
NO. OF SSls (n)

Arthroscopy/rotator cuff repair (41)
Bunionectomy (28)

Cataract surgery (40)

Hernia repairs (22)

Carpal tunnel surgery (15)

arthroscopy instruments had not
changed color to indicate that steril-
ization had occurred.

It was noted that the antireflux valve
was missing from the 24-hour tubing.

At the end of the day, the technician
collecting the autoclave sheets discov-
ered that a set of instruments was put
in the autoclave to be sterilized but
for some reason the autoclave was not
run. The instruments were removed
from the autoclave unsterile and used
for a patient.

PENNSYLVANIA ASF INFECTION
CONTROL EDUCATION AND
PRACTICE SURVEY

As mentioned previously, Pennsylvania
ASFs requested, through their Pennsyl-
vania patient safety liaisons, education
on methicillin-resistant Staphylococcus
aureus (MRSA), general infection control
practices, and the CMS Infection Con-
trol Surveyor Worksheet. Based on that
request, the Authority presented a series
of three regional workshops in 2010 on
the management of MRSA for ASFs and
a Pennsylvania Patient Safety Advisory article
on the prevention of MRSA in ASFs.!?!3

The Authority followed in 2011 with a
workshop on infection control to improve
general infection control practices and

to prevent SSIs and outbreaks, as well as
to assist ASFs with preparation for their
next CMS visits. The workshop covered
the components of the CMS worksheet,
including hand hygiene, safe injections,
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disinfection and sterilization, single-use
devices, surveillance, environmental
cleaning, and point-of-care devices. It also
covered other infection control practices,
such as standard and transmission-based
precautions, operating room traffic, lead-
ership and education, employee health,
bloodborne pathogen and tuberculosis
exposure control plans, and infection
control risk assessments. The personnel
that ASFs selected to attend the workshop
included directors of nursing, patient
safety officers, quality improvement

staff, administrators, clinical managers,
clinicians, and personnel responsible for
infection prevention."

In addition to assessing the workshop,*
the attendees were surveyed about their
perceptions of the application of infection
control practices in their facilities. The
Authority then presented an infection
control update and education about the
CMS worksheet at the 2012 Pennsylvania
Ambulatory Surgery Association annual
conference.’

The survey from the 2011 workshop
identified that there was not universal
awareness of all infection control prac-
tices, including practices involving safe
injections, training, surveillance, ster-
ilization, and environmental infection
control. The results of this survey and
the review of sterilization and SSI reports
in Pennsylvania ASFs became the basis
for this article, which focuses on targeted
strategies to fully implement infection
control practices in ASFs.
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Figure 1. Pennsylvania Ambulatory Surgical Facility Healthcare-Associated Surgical Site Infection (SSI) Report Characteristics,
Occurring from March 2004 through July 2012 (N = 614)
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STRATEGIES TO FULLY
IMPLEMENT INFECTION
CONTROL PRACTICES IN ASFs

CMS has defined specific infection con-
trol process measures, consistent with
nationally recognized guidelines, both
in its ASC Conditions for Coverage’
and in its Infection Control Surveyor
Worksheet.” Those strategies include the
following:

—  Implement surveillance techniques.

—  Follow sterilization and disinfection
standards.

—  Integrate safe injection and point-
of-care medical-device-use standards
into clinical practice.

—  Require standardized education and
training requirements.

—  Ensure strict environmental control
practices.

Surveillance

As noted, over an eight-year period,
ASFs in Pennsylvania reported 614 actual
SSIs. Improvement in standardization

Vol. 10, No. 3—September 2013
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of the surveillance process may facilitate
recognition of SSI events and consistent
reporting. CMS requires ASCs to have
systems in place to follow up with all
patients after discharge to identify, track,
and document infections associated with
their stay in the facility.”

Infections can be detected via ongo-

ing data collection and analysis using
nationally recognized guidelines to inves-
tigate, rule out, or classify SSIs.>” The
US Department of Health and Human
Services’ (HHS) chapter on ambulatory
surgical centers in its National Action
Plan to Prevent Healthcare-Associated Infec-
tions indicates there are currently no
standardized surveillance definitions for
many of the highervolume procedures
performed in the ambulatory care set-
ting.!° The National Healthcare Safety
Network (NHSN) is the current standard
for definitions of superficial SSI, organ/
space SSI, and deep incisional SSI and for
surveillance activities 30 to 90 days after
the surgical procedure.” HHS proposes
that by December 31, 2013, a set of ASC
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procedures will be identified for which
SSI definitions and methods should be
developed for use by ASCs.

$SlI tracking and analysis. Methods to
track ASC-related infections include
conducting postdischarge patient ques-
tionnaires by telephone or e-mail or
providing postdischarge instructions
asking the patient to call the facility if
symptoms such as pain and swelling
818 Knaust et al. assessed patient
questionnaire items for their effective-
ness in predicting postdischarge SSIs
and developed a simple, effective postdis-
charge survey.”

occur.

Another method is to follow up with the
primary care physician to track compli-
ance.’ This process can be facilitated, with
enhanced reporting and documentation
of events, using a monthly case checklist
that asks if patients develop any new
postoperative infections—and if so, the
site, symptoms, culture or organisms,
treatment, hospital visits, and results.'®
Physician and surgeon handouts describ-
ing NHSN criteria for infection are useful
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Figure 2. Pennsylvania Ambulatory Surgical Facility Sterilization Error Reports, Occurring from March 2004 through July 2012
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to standardize SSI definitions.!® Data
sources may also include a formal surgeon
agreement to report SSIs back to the
ASC.’ Relationships with infection pre-
ventionists from nearby hospitals can be
established to develop a formal notifica-
tion process for a hospital admission of a
patient with an infection.

Analysis of reported infections to deter-
mine SSI onset and return rates for second-
ary procedures related to the infection

can be reviewed at quality improvement
meetings. This may facilitate identifica-
tion of trends and opportunities for
intervention, measurement of success or
failure of implementation of best prac-
tices, and improved patient outcomes.?
CMS requires documentation to support
surveillance activities, which can be stan-

0

dardized in the facility’s infection control
plan, medical record entries, and contact
attempt records.’

Sterilization and Disinfection

Sterilization infection control breaches
in ASFs have been reported through PA-
PSRS and found during national outbreak
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investigations in outpatient settings.’
Breaches have included missed steps in the
cleaning or sterilization process; failure to
use, monitor, and document appropriate
chemical, biological, and mechanical steril-
ization indicators; improper issue of flash
sterilization; and failure to recognize steril-
ity breaches and apply remedial action.>®*!
In events reported through PA-PSRS,
inadequate endoscope cleaning resulted in
bloodborne pathogen exposure follow-up
with more than two dozen patients. Report
narratives in Pennsylvania ASFs indicate
the need to assign accountability for qual-
ity checks of the sterilization indicators in
sterile central supply and flash sterilization
events, as well as prior to each case and
prior to placement on the sterile field.

Monitoring methods. One method
ASCs can use to ensure that the current
cleaning, disinfection, or sterilization
method in place is appropriate is to
institute an ongoing review of written,
equipment-specific disinfection and/or
sterilization protocols. If instructions for
high-level disinfection of surgical equip-
ment and sterilizer use and reprocessing
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B % that reached the patient

are not provided by the manufacturer,
facilities may apply practices that are
consistent with national evidence-based
practice guidelines.?

Quality control of sterilizer physical func-
tions relies on a mechanical indicator,
which involves documentation on charts
and printouts to review the sterilization
time, temperature, and pressure. Verifica-
tion of these parameters after each load
before opening the door enables timely
detection of sterilizer malfunctions, helps
in investigating failures, and signals the
necessity to take items off-line that may
not have been sterilized properly.?

Routine monitoring of the sterilization
process relies on a combination of chemi-
cal and biological indicators that show the
sterilizer condition and the microbiologic
response by heat- or chemical-sensitive ink
that changes color. Chemical indicators
placed both inside and outside each ster-
ilization pack or tray verifies exposure to
processing and sterilant penetration.
Biological spore indicators directly show
that sterilization occurred within their
48-hour incubation period. These
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indicators are to be performed at least
weekly, with all implantable loads, and
preferably each day the sterilizer is used.
Sterile processing and perioperative
personnel are encouraged to inspect
for retained tissue or other debris in
surgical instruments, which can occur
even after manufacturer-recommended
reprocessing.”

Endoscope reprocessing. [n response to
the ongoing occurrence of endoscopy-
associated infections attributed to
infection prevention lapses, the American
Society for Gastrointestinal Endoscopy
published a guideline in 2011 on repro-
cessing gastrointestinal endoscopes, with
updated detail about critical steps and
newly recognized issues.? In December
2010, the Authority published risk reduc-
tion strategies to reduce the likelihood of
endoscopy-related cross-contamination
among patients.?

Flash sterilization. In 2009, CMS clarified
that the short sterilization (i.e., flash ster-
ilization) cycle of wrapped or contained
loads is permissible as long as the facility
is following all manufacturer’s instructions
for the devices and the sterilizers.?® Rou-
tine short sterilization cycles of unwrapped
or uncontained loads continue to be inap-
propriate and are to be used only for an
urgent or unpredicted need for a specific
device (e.g., if it is dropped). Biologic
indicators with rapid one- to three-hour
readouts are available that are specifically
designed for flashing.”

Due to the complexity of these processes,
it is critical that processes be implemented
to standardize, document, review, and
monitor sterilization procedures and
expiration dates. Strict compliance and
competency is essential for all staff par-
ticipating in the purchase, handling,
cleaning, sterilization, disinfection, trans-
port, and storage of surgical equipment.

Safe Injection and Point-of-Care
Medical Devices

Since 1999, more than 125,000 patients
in the United States have been advised
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to get tested for hepatitis B virus (HBV),
hepatitis C virus (HCV), and HIV due to
unsafe injection practices, which have also
resulted in life-threatening bacterial infec-
tions.”® Lapses in safe injection practices
have been documented in ASCs.®

Safe injection practice. Monitoring staff
practices is crucial to being aware of lapses
in safe practices such as the following:
reuse of syringes, needles, single-dose vials
(SDV), and contaminated IV flush bags
on multiple patients; improper aseptic
techniques, such as a lack of handwash-
ing or not cleaning the vial septum with
alcohol prior to access; injection site skin
preps done more than 30 minutes before
injection; use of undated or expired vials;
and use of repackaged medications more
than one hour after preparation.?®

It is critical for every clinician to know
that needles, syringes, and insulin pens
are for single use only. Due to microscopic
backflow of blood, bloodborne pathogens
such as HBV, HCV, and HIV can be
present in sufficient quantities in used
equipment to produce infection, even in
the absence of visible blood.?® Syringes
used to administer medication through IV
tubing are also considered contaminated,
as distance from the patient, gravity, or
even infusion pressure will not prevent
syringe contamination with microscopic
amounts of blood once it has been con-
nected to the unit.?%?

Multidose vials. MDVs and IV flush bags
can become contaminated by double-
dipping or accessing IV medications or
fluids with a used syringe followed by
reuse of the vial or container for multiple
patients.”® Contamination control mea-
sures also include dating the vial with an
expiration date of 28 days after opening
or per manufacturer’s instructions for an
expiration date after opening, whichever
date comes first.”® MDVs taken from

a clean medication prep area to a con-
taminated patient treatment area are to be
discarded immediately after use on a single
patient.”® Leftover contents of any vial are
not to be combined for later use or stored
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in clinicians’ pockets due to the potential
for unnoticed viral and bacterial contami-
nation.”® Vials left with an access device
or syringe in the septum can become
contaminated through direct contact with
microorganisms or airborne particles.

Single-dose vials. CDC’s position is
explicit: reuse of an SDV for multiple
patients is not an acceptable practice.
SDVs do not contain an antibacterial
preservative and are not to be accessed
for more than one patient. In 2012, CMS
notified surveyors that healthcare facilities
may repackage SDVs into smaller doses,
each intended for use with one patient,
only if preparation occurs in a pharmacy
setting with appropriate environmental
and engineering controls (e.g., biological
safety cabinets, laminar airflow hoods)
and is performed by personnel using
aseptic technique and having appropriate
qualifications and training in accordance
with the state pharmacy board.*

Reminders for safe injection practices
can take the form of posters displayed

in staff lounges or waiting rooms, bro-
chures, pocket cards, videos, handouts
of frequently asked questions distributed
at staff meetings or training seminars,
truths and myths uploaded to the facil-
ity intranet or set as screen savers, safety
checklists for monitoring individual
practices, and support documents from

administration.?”*

Education and Training

CMS requires an ASC to have a licensed
healthcare professional qualified through
training in infection control designated
to direct the facility infection control pro-
gram. This means that the staff member
or a contractor directing the program has
the knowledge, ability, and resources to
plan, implement, and monitor all aspects
of the program.>* There is an expectation
that the licensed healthcare professional
has initial and ongoing training to main-
tain competency through an educational
institution, a professional organization
(such as the Association for Professionals
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in Infection Control and Epidemiology),
or other reputable source of the facility’s
choice.*? It is sufficient for the licensed
healthcare professional directing the
program to be onssite often enough to
accomplish the infection control tasks
required for the program based on the
ASC’s size and volume and type of surgi-
cal activity.”

Educational approaches. ASCs are
required to document the methods and
frequency of job-specific infection control
training upon hire, granting of privileges,
and subsequent refreshers. On-hire orien-
tation programs for new personnel address
general infection control topics such

as hand hygiene, isolation, bloodborne
pathogens, and isolation.>** ASCs can
address new information during annual
education reviews pertaining to infection
control. Periodic or asneeded education
could include assessing contractor needs,
updating staff on changes in policies or
guidelines, and conducting staff compe-
tencies. Documentation addresses any
specialized training or competencies and
includes the date, time, instructor, and
content outline.*

Environmental Control

Infection control breaches found dur-
ing surveys and outbreak investigations
revealed communication breakdowns
related to accountability and timing

of environmental cleaning, as well as
improper cleaning practices in operating
room suites and patient care areas.*’!

Cleaning and monitoring guidance. Moni-
toring may identify that rapid turnover
schedules contribute to improper infection
control practices such as not leaving prod-
ucts on surfaces long enough to achieve
disinfection, skipping some high-touch
areas such as computer keyboards, or bring-
ing in supplies for the next case prior to
completion of the cleaning process.”> CMS
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assesses ASC environmental practices

by interviewing staff and/or observing

and requesting documentation for the
following: (1) appropriate cleaning and dis-
infection of operating rooms after each case
and daily terminal cleaning with a disinfec-
tant registered by the US Environmental
Protection Agency, (2) cleaning and disin-
fection of high-touch surfaces in patient
care areas, and (3) a written procedure for
decontamination of gross blood spills.*?

The Association of periOperative Regis-
tered Nurses’ (AORN) standards provide
detailed guidance to inform facilities of
cleaning methods that reduce the bio-
burden and suspend the transmission of
microorganisms on critical and noncriti-
cal surfaces in the surgical setting prior to
the first case, between cases, and during
end-of-day terminal cleaning in used and
unused rooms. AORN guidance also
outlines specific standards to address the
establishment of procedures for cleaning
rooms in contact or airborne precau-
tions, as well as containment, cleaning,
disinfection, and surveillance during

construction.

DISCUSSION

The CMS Infection Control Surveyor
Worksheet employs interviews and obser-
vations to evaluate compliance, and the
CDC safe injection checklist uses a yes

or no questionnaire.”** Determination

of the reasons why healthcare personnel
may fail to follow the basic principles

of infection control and standards of
care may require record review, direct
observation, employee interviews, process
simulation, and a more in-depth review of
policies and protocols to ensure they are
evidence-based.

The Authority’s Ambulatory Surgi-
cal Facility Infection Control Practice
Assessment Tool, which is available
at http://patientsafetyauthority.org/
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EducationalTools/PatientSafetyTools/
Pages/home.aspx, was designed to assist
ambulatory care facilities to increase suc-
cess with integrating infection control
best-practice concepts into clinical prac-
tice by exploring their areas of greatest
challenge. The practices listed under
each of the assessment categories mirror
current evidence-based guidelines, and
the implementation categories identify
the particular areas in which resources
may need to be directed. Once populated
with data, the tool displays a snapshot

of the existence and extent of process
defects and barriers to SSI prevention in
ambulatory care settings. This tool can
be a powerful, proactive device to dem-
onstrate the evidence needed to justify or
prioritize implementation of appropriate
prevention strategies and resources and to
gain a fresh perspective on the effective-
ness of improvement strategies needed to
enhance the infection control program.

CONCLUSION

Recent investigations by CDC into
outbreaks in outpatient care settings,

data from the CMS Infection Control
Surveyor Worksheets, Pennsylvania
infection-related event reports, and the
ASF practice survey reveal the necessity
for applicable strategies to enhance uni-
versal awareness and consistent use of safe
infection control practices in ASF set-
tings. Implementation can be enhanced
with a focus on policies, education, goals,
documentation, monitoring, enforce-
ment, and accountability for five basic
approaches: implementation of surveil-
lance techniques, following sterilization
and disinfection standards, integrating
safe injection standards into clinical
practice, requiring standardized education
and training requirements, and ensuring
strict environmental standards.
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ABSTRACT

Historically, central-line-associated
bloodstream infection (CLABSI) has
been presented using one rate: infec-
tions per 1,000 central-line-days. While
this calculation is useful for looking at
overall central-line infection preven-
tion, the calculation fails to provide
information specifically related to
central-line insertion or maintenance
problems. Pennsylvania Patient Safety
Authority analysts queried the National
Healthcare Safety Network database to
determine the dates of CLABSI infection
events for calendar years 2010 through
2012 in Pennsylvania hospitals, along
with the accompanying dates of insertion
for central venous catheters (CVCs). The
analysis shows that both the combined
CLABSI rate and the CVC insertion infec-
tion rate trend lines are trending upward
and that the CVC maintenance infection
rate frend line is essentially flat. This
example of trending over three years
shows the limitation of using the tradi-
tional aggregate CLABSI rate to identify
the CVC infection phase causing the
increase. Authority analysts have shown
that splitting CLABSI infection rates in

a manner that correlates to the specific
phase of CVC life enables clinicians to
track insertion and maintenance perfor-
mance. Insertion and maintenance of
CVCs are separate processes; hence,
there is a need for separate measure-
ments to befter target resources and
improvement efforts. (Pa Patient Saf
Advis 2013 Sep; 10[3]:107-9.)

i Il-i :' E Sc.an this code.

=" with your mobile
device’s QR Reader
to access the
Authority's CLABSI
prevention toolkit.

Vol. 10, No. 3—September 2013
©2013 Pennsylvania Patient Safety Authority

Calculation of Outcome Rates That Diagnose Bedside
Performance: Central-Line-Associated Bloodstream
Infection

INTRODUCTION

Rates of central-line-associated bloodstream infection (CLABSI) have historically

been presented as the number of infections divided by the total number of central-
line-days, multiplied by 1,000.! The Pennsylvania Department of Health publishes

an overall hospital CLABSI rate as part of its healthcare-associated infection (HAI)
annual reports.? While this traditional rate calculation is useful for evaluating overall
central-line infection prevention performance, it does not provide information about
the different components of care for patients with central lines. The use of the stan-
dardized infection ratio (SIR) also holds no promise for use by the bedside clinician.
“In HAI data analysis, the SIR compares the actual number of HAIs reported with the
baseline U.S. experience,” writes the Centers for Disease Control and Prevention. The
SIR is designed to be “a summary measure used to track HAIs at a national, state, or

local level over time.”?

A September 2011 Pennsylvania Patient Safety Advisory article, “Central-Line-Associated
Bloodstream Infection: Comprehensive, Data-Driven Prevention,” delineated the inser-
tion and maintenance phases of the central venous catheter’s (CVC) life in terms of
the frequency and timing of infection.* In another study, Ryder et al. notes that the
internal lumen can be the primary source of bacteremia in short-term catheters as early
as day five postinsertion.’ In the Advisory article, analysts noted that 71.7% of hospitals
reported that CLABSI occurred more than five days after insertion.* Observations by
Ryder et al. targeting the source of CLABSI at or after day five correlated with the find-
ings published by the Pennsylvania Patient Safety Authority.

The correlation between patient-level infection surveillance data* and known patho-
genesis related to intraluminal biofilm formation>® made it possible to differentiate
between insertion-related bacteremia and maintenance-related bacteremia. If a patient
experiences a CLABSI between days one and five, it is likely due to practices related to
CVC insertion. If a patient experiences a CLABSI on day five or later, it is likely due
to CVC maintenance practices. To produce data that can be used by clinicians, facility
infection preventionists can split CLABSI infection rates in a manner that correlates to
the specific phase of CVC life, thereby enabling clinicians to track insertion and main-
tenance performance and directly target clinical practice improvement efforts.

METHODS

Using fields readily available in the data analytics function of the Centers for Disease
Control and Prevention’s National Healthcare Safety Network (NHSN), Authority
analysts queried the NHSN database to determine the dates of infection events occur-
ring from 2010 through 2012 in Pennsylvania hospitals. Analysts also extracted the
accompanying date of insertion for CVCs, when documented. Approximately 51%
of Pennsylvania hospital CLABSI events within the selected time period had a docu-
mented insertion date. Date of CVC insertion and date of infection event were the
two fields chosen to isolate data related to the determination of early versus late-onset
CLABS], yielding numerator data. Denominator data was determined as the overall
number of central-line-days reported. Denominator data for CLABSI is entered into
NHSN as one complete data set.

Currently, there is no mechanism within NHSN that would enable splitting the
denominator data into specific patient-level data sets matching insertion phase or
maintenance phase numerators. Therefore, the same denominator data set was used
for each of the two numerator data sets. It is important to note that this calculation is
a best possible fit designed to produce actionable data for performance tracking within
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each CVC phase given the current limita-
tions of the NHSN database. The Figure
shows the insertion and maintenance
rates as compared with the traditional
CLABSI rate per month for those facili-
ties that reported insertion dates.

RESULTS

The Figure shows that the combined
CLABSI rate for the Pennsylvania facili-
ties that enter insertion dates in NHSN

is trending upward. The maintenance
CLABSI rate trend line is essentially flat,
and the CLABSI insertion rate trend

line is elevating faster than the combined
trend over time. This example of trending
over three years shows the limitation of
the traditional combined CLABSI rate
for identifying the CVC infection phase
(insertion) causing the increase. The com-
bined rate alone provides no data as to
which CVC phase is actually influencing
the rate increase, but as illustrated in the
Figure, it appears that the maintenance
phase infections have less influence over
the increase in the combined rate.

This method of data presentation shows
the importance of knowing which phases
influence the increase in the overall
CLABSI rate. This observation will have
increased value on a monthly basis at the
facility level, as clinicians need to react
as quickly as possible to determine why
infections occurred and to implement
strategies to prevent future infections.

DISCUSSION

Data Collection at the
Facility Level

The Authority has demonstrated herein
an approach utilizing the same denomi-
nator data set used for each of the two
numerator data sets due to limitations
related to the NHSN data. However,
when a facility is able to produce denomi-
nator data that matches numerator data
for insertion and maintenance phase
infections, the data has the ability to
become more meaningful. For example,
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Figure. CLABSI Rates: Maintenance Phase versus Insertion Phase, by Month,

2010 through 2012
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the facility is able to link the number of
CLABSIs that occur at less than five days
to a matching denominator representative
of central-line-days for those patients with
CVC:s for less than five days. Likewise,
rate calculation for the maintenance phase
would be similar, substituting the numera-
tor data for the number of CLABSIs
occurring at five or more days and the
denominator data representative of central-
line-days for those patients with CVCs for
five or more days.

It is possible to utilize the electronic
health record (EHR) in order to collect
the numerator and denominator data
needed to calculate separate insertion and
maintenance rates. A hypothetical example

Pennsylvania Patient Safety Advisory

of utilizing the EHR incorporates the
workflow of the inserting clinicians and
the staff performing maintenance. The
insertion date could be tagged within the
EHR for all patients with a CVC through
a procedural note or upon first entry in a
progress note. The EHR could then begin
the algorithm for calculation of central-
line-days on a patient-specific basis. The
endpoint for insertion rate calculation
within the system would be development
of infection at less than five days. Patient-
specific central-line-days data for those
patients with and those patients without
infection at less than five days would be
combined to construct the total insertion-
related denominator for the month. The
algorithm for maintenance central-line-day
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calculation would then be the patient-
specific central-line-day data for those
patients with and those patients without
infection at or after day five. Numerator
data would then be the number of CLAB-
SIs. Once a facility is able to generate data
as described above, it is possible to plot the
data over time and add confidence limits
enabling the facility to establish limits of
stability for the data.

CONCLUSION

In order to prevent CLABSI, the processes
that protect the patient need to be stable.
For low infection rates to be sustained,
facilities must actively design specific data
collection related to process performance
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in order to create stable, well-performing
systems of CVC care. According to
Wiemken, “Adequate data collection and
critical analysis of control charts, [will
allow] the infection preventionist [to]
detect aberrant data early, which allows
for prompt intervention and mitigation of
any poor outcomes.”’

When the traditional CLABSI rate is plot-
ted over time, it offers little data about
performance regarding the two separate
CVC phases of care that together form

a combined rate. When the CLABSI

rate is divided into insertion and main-
tenance performance calculations,
targeted improvement strategies can be
implemented, potentially saving time
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and money. For example, in reference to
insertion, is the bundle of best practices
being followed? Depending on the answer,
clinicians performing insertion could be
surveyed for potential causes of a rate

that falls outside the limit. Likewise, if
the maintenance rate signals an increase,
clinicians who perform maintenance
could be surveyed for possible causes. For
example, is daily review for CVC neces-
sity being performed, are the appropriate
dressings being used, and are the dressings
intact! Understanding CVC care variation
through trending CLABSI insertion and
maintenance rates could help healthcare
facilities target their improvement efforts
and prevent further CLABSI events.
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all about biofilm [online]. Top Adv Pract
Nurs 2005 Aug 18 [cited 2013 Jul 12].
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Quarterly Update on Wrong-Site Surgery:
Work to Be Done

Sixteen wrongsite procedures were reported in Pennsylvania operating suites this
quarter, resulting in a total of 46 for the year (July 2012 through June 2013), the lowest
for any academic year since reporting began and the third lowest for any consecutive
12-month period, although this last quarter equaled the historical median (see the
Figure). Nevertheless, the numbers are far below the historical highs of 76 for an aca-
demic year and 82 for a consecutive 12-month period.

The types of procedures were, as usual, ones previously identified as common among
wrong-site procedures (see Table 1). Four were wrong-site spinal procedures, and one
was a wrong-site pain procedure for pain management. Three were wrongsite regional
blocks, and another was a wrong-site local anesthetic block. Two were wrong-site ure-
teral stents. Two were wrong-site hand procedures. At least one of the hand procedures
was related to not putting the mark as close as possible to the incision site on the hand,
as follows:

The forearm was marked and initialed, and surgery was planned for right ring finger.
The finger was not marked. The incision was made on the right middle finger. . . .
Immediately identified, and surgery completed without incident on the ring finger.

One of the other three procedures was associated with not having the most up-to-date
information in the patient’s record when the patient changed her mind about the pre-
ferred procedure:

The patient had originally signed a consent in the surgeon’s office for a [laparoscopic]
tubal ligation. The consent and H&P [history and physical] were faxed to the preadmis-
sion area. Three weeks later, she changed her mind to an Essure procedure. The new
consent and amended H&P were faxed to the preadmission area. On the day of surgery,
the chart contained the original consent (for the tubal ligation) and the amended HE&P.
... The [laparoscopic] tubal ligation was completed.

Near-miss reports received this quarter also illustrate a multitude of weaknesses in
facilities’ processes for preventing wrong-site surgery and the importance of repeated
verifications.

Scheduling error resulting in an incorrect room setup:

The staff noted that the consent was different from the scheduled procedure. The room
was set up again, and the correct procedure was completed.

Wrong patient transported to the preoperative holding area:

The OR [operating room] nurse aide brought the right chart but the wrong patient to
the OR holding area. The OR holding area nurse discovered this during the patient
interview. The correct patient was [then] brought to the OR holding area.

Incorrect documentation:

The patient arrived to the holding area. The anesthesia consult sheet was incorrectly
stamped with the wrong patient’s name. The paperwork was then corrected.

A consent form was on this patient’s chart for a bilateral cervical branch block. During
the time-out process, the patient informed staff that she was here for a radiofrequency
ablation (RFA). At this time, we discovered that another patient’s consent form had
been mislabeled with this patient’s identification label. A new, written consent was
obtained, and the patient had the RFA completed.

Patient arrived in the holding area. The OR schedule and xray reading stated left knee.
The surgeon’s consult and accompanying note stated right knee. The surgeon was noti-
fied. The consult and accompanying note were corrected by the surgeon.
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Figure. Pennsylvania Patient Safety Authority Wrong-Site Surgery Reports by Academic Year
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A patient was scheduled for right leg
surgery; both the OR schedule and
the consent stated right leg, but the
patient’s procedure was to be done

on the left leg. The discrepancy was
discovered in preoperative assessment.
The patient was seen by the attend-
ing, a new consent was obtained, and
the site was marked.

A patient was admitted to the pre-
operative area for closed reduction of
the right distal radius. All paperwork,
including signed consent, stated left.
The patient verbalized left arm on
the preoperative phone call. . . . All
the paperwork sent from the office
was incorrect. . . . OR staff was
notified of the correct surgical proce-
dure to be performed.

A patient admitted for right arm
surgery. The H&P stated left arm.
All other surgical paperwork stated
right arm, which was correct. . . . The
patient werified the correct site of the
surgery during the preoperative phone
call. The consent and schedule were
accurate. The HEP was revised with
the correct site of surgery.

Wrong laterality on the consent was
identified after anesthesia induction.
The physician discovered the error and
the need to change the laterality [on
the consent] while reviewing films.

A patient was scheduled for left
pyelogram and ureteral stent. The
preoperative H&EP read left-sided

stone. . . . The consent was for left

stone, and insertion of left ureteral
stent. The patient stated he was having
a stone removed from his penis. After
the patient was anesthetized . . . ,

the surgeon stated this is the right
side. Hard stop done. The computed
tomography scan was pulled and
showed right ureteral stone. . . . [Emer-
gency department] note showed right
stone. Progress note stated right stone.

During the time-out, the physician
disagreed with the operative site as
per the consent, H&P, and entire
chart’s [indication of] operative site
as left. Xerays were reviewed. Correct
site of right was verified. Correct
consent was obtained.

These last three reports also underscore

pyelogram, extraction of left ureteral the need for the surgeon to verify and
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reconcile all relevant information before
the patient enters the OR.

Incorrect marking of the site of the
procedure:

During the time-out, it was noticed
that the patient was marked with an
L on the right side and an R on the
left side. This was corrected.

A patient was scheduled for an open
reduction and internal fixation of left
midshaft femur fracture. It was veri-
fied with patient consent, provider,
and anesthesia that surgery was
planned for the left leg. The anesthesia
mark was on the right leg. The [cor
rect] operative site was marked [by the
surgeon] and by traction pins. Anes-
thesia reported a regional block was
administered to the left femoral area.
Surgical team and patient all verified
that surgery was to be on the left leg.

Patient had preoperative needle localiza-
tion and sentinel node [injection] on the
left (correct side). Surgeon marked the
patient at the bedside in preoperative
holding on the right side. . . . Registered
nurse discovered the incorrect side had
been marked by the surgeon.

Note that the surgeon was marking the
patient after the needle localization and
isotope injection. The best practice would
be for the surgeon to mark the operative
site (correctly) before any ancillary proce-
dure in order to provide a landmark for
the other physicians.

The patient was in the OR for a
craniotomy on the left. The physician
marked the right side. Staff noticed
this and it was corrected. The patient
had the procedure as planned on the
correct side.

Wrong knee was marked by the
surgeon in the holding room. Patient
was asked which knee and if it was
marked, and the patient stated the
wrong knee had been marked.

Page 112

Table 1. The Nine Most Common Wrong-Site Procedures in the Operating Suite by Type,

July 1, 2004, to June 30, 2013 (N = 539)
PROCEDURE

Anesthetic blocks by anesthesia providers
Spinal surgery—wrong level

Pain management

Hand surgery

Eye surgery

Ureteral stents

Knee surgery

Ear, nose, and throat surgery

Breast surgery

NO. %
115 21
65 12
59 11
34 6
33 6
29 5
25 5
19 4
16 3

The preceding is an additional report in

the database of the patient not telling the
physician that the mark was in an incor-

rect location.

Patient transported to the wrong OR:

Patient [brought] to my OR by the
anesthesia providers. I checked the
operative permit, which was for a
bronchoscopy. Room was set up for
sinus surgery. We brought in the
proper instrumentation and equip-
ment for the [patient’s] procedure.
This patient was originally scheduled
for OR #15. The sign hanging on the
patient’s stretcher was OR #15.

Patient taken from holding area by
anesthesia provider to OR #11, when
patient was scheduled to be in OR
#12. Staff interviewed the patient in
OR #11 and identified that the wrong
patient was brought to their OR.

Tourniquet applied to the wrong limb:

Thigh towrniquet applied to incorrect
leg. It was removed and applied to
correct leg.

Surgery started before the time-out was
done:

Surgical procedure started before a
time-out was performed. When discov-
ered, the team was notified and told
to STOP. . . . Second time-out was
performed.

Pennsylvania Patient Safety Advisory

Specimen mislabeled:

Several sheets of another patient’s
labels were found on this patient’s
chart. Almost mislabeled his speci-
mens with her labels but noticed the
mistake (wrong labels) while labeling
the specimens.

Recently, Bixenstine et al. reported that
9.5% of surgical specimens were labeled
incorrectly with patient identifiers and
that 23.8% were labeled incorrectly
regarding laterality.!

THE RISK OF WRONG-SITE
SURGERY

The Pennsylvania Patient Safety Author-
ity has calculated that wrong-site surgery
occurred once for every 63,603 OR
procedures in Pennsylvania in 2010-2011,
the last academic year for which statistics
were available.” The rate is also the best
performance since measurement began.
While the rate puts wrong-site surgery
into the category of relatively rare events,
the volume of procedures in a facility or
surgeon’s practice predicts a significant
likelihood of an event occurring over
time. Table 2 illustrates the probability
of an event occurring in a facility or
practice as a function of the number of
procedures performed.
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Table 2. The Probability of Experiencing Wrong-Site Surgery per Number of Procedures

(based on 1 per 63,603¢)
NO. OF PROCEDURES

1

3,263

6,702

14,193

18,298

25,789

44,086

PROBABILITY

0.0016% (1 per 63,603)
5%

10%

20%

25%

33%

50%

e Clarke JR. Quarterly update on preventing wrong-site surgery. Pa Patient Saf Advis [online] 2012 Jun
[cited 2013 Jul 21]. http://patientsafetyauthority.org/ADVISORIES/Advisorylibrary/2012/Jun;9(2)/

Pages/69.aspx

POTENTIAL AREAS FOR
IMPROVEMENT IN COMPLIANCE
WITH THE AUTHORITY’S GOALS
FOR PREVENTING WRONG-SITE
SURGERY*

In partnership with the Hospital and
Healthsystem Association of Pennsylvania
and the Pennsylvania Hospital Engagement
Network (PA-HEN), the Authority has
engaged 27 hospitals and ambulatory surgi-
cal facilities in a third collaborative effort
to prevent wrongsite surgery. This col-
laboration is funded by the Partnership for
Patients initiative established by the Center
for Medicare and Medicaid Innovation
(also known as the Innovation Center).

Facilities in the collaboration were given
the opportunity to participate in on-site
observations and evaluations of their
compliance and practices related to the
recommended evidence-based best prac-
tices to prevent wrongsite surgery. The
evaluations were based on compliance
with the Authority’s goals and measure-
ment standards® associated with the

21 proposed recommendations to prevent
wrongsite surgery.*

* The observations and analyses upon which
this information is based were in part funded
and performed under contract number
HHSM-500-2012-00022C, entitled “Hospital
Engagement Contractor for Partnership for
Patients Initiative.”
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Eleven facilities requested on-site obser-
vations. The observations consisted of
one-day visits with review and discussions
of the facilities” policies with the staff and
independent observations of activities
related to the Universal Protocol in the
preoperative holding areas and the ORs
by two observers. The observers were
escorted, and the reason for observing
was announced to those being observed.
Attempts were made to observe cases
most likely to be associated with wrong-
side, wrong-part, or wrong-level surgery.
The number of observations for each
measurement standard varied by facility
and observer. The observers reached con-
sensus on their observations prior to exit
interviews with surgeons and anesthesia
providers, OR administrators and staff,
and invited administrators.

Observations at nine of the facilities were
done by the same two-person observation
team (the authors). The aggregate results
of these nine observations are presented
to identify possible opportunities for
improvement in compliance with the
measurement standards for preventing
wrong-site surgery in Pennsylvania.

Compliance with the measurement
standards for the goals for preventing
wrong-site surgery is presented in Table 3.
Results of the observations of compliance
with each goal are presented qualitatively:
always, mostly, sometimes, or never.

Pennsylvania Patient Safety Advisory

When no opportunities to observe com-
pliance were present, observations were
marked as not applicable.

Spinal procedures were available for
observation in seven of the nine facili-
ties on observation days. The physicians
consistently used intraoperative imaging
to verify that the anatomic site was correct
before doing the procedure in five of the
seven facilities (71%); for example, in one
facility, one surgeon used fluoroscopy to
document every step of the procedure and
the others followed the recommendations
of the North American Spine Society.’
One of the two surgeons in another facil-
ity took a plain radiograph before the
procedure to verify the bony landmarks
and then did intraoperative orientation
from them. The physician at one of the
other seven facilities did not verify the
information preoperatively, did not con-
sistently mark the site, did not reference
the exact location during the time-out,
and did not document the site during
intraoperative imaging.

The surgeon, anesthesia professional, cir-
culating nurse, and scrub technician were
generally attentive during the time-out in
seven of nine facilities (78%), responding
in active voice to questions or statements
directed to them. This was observed
consistently in four facilities and most of
the time in three others. It was only some-
times observed in two.

Eight facilities (8§9%9) mostly had complete
descriptions of the patients’ correct pro-
cedures and locations on the schedules,
the patients’ H&Ps, and their consents
verified when the patients arrived in the
preoperative holding areas on their days
of surgery. This standard was only some-
times observed in one facility.

Likewise, the physicians doing the pro-
cedures generally marked the sites, when
indicated, with their initials prior to the
patients entering the ORs at seven of nine
facilities (78%). Proper site markings were

(continued on page 115)
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Table 3. Compliance with Measurement Standards for the Goals for Preventing Wrong-Site Surgery
A = Always, M = Mostly, S = Sometimes, N = Never, NA = Not Applicable

FACILITY
MEASUREMENT STANDARDS AND GOALS 1 2 3 4 5 6 7 8 9
The schedule, history and physical, and consent are complete and
correct, and all such documents are consistent prior to the day of
surgery.
The schedule, history and physical, and consent are present, M M | M M M M S M M

complete, correct, and in agreement on initial verification when
the patient arrives in the preoperative holding area on the day
of surgery.

The physician doing the procedure properly verifies the information
and properly marks the site prior to the patient entering the
operating room.

The physician doing the procedure verifies and reconciles the M M| M M S S S S M
patient’s understanding, the schedule, the history and physical,
the consent, and any other relevant information prior to the
patient entering the operating room.

The physician doing the procedure marks the site, if indicated M M M M S A S M M
by the procedure, with the physician’s initials prior to the patient
entering the operating room.

All members of the operating room team give primary attention to
the time-out and participate with active-voice responses.

The surgeon, the anesthesia professional, the circulating nurse, A A A A M M M S S
and the scrub technician each respond with active voices to
questions or statements in the time-out script directed to each
of them.

The physician doing the procedure points out the site mark in the
prepped and draped field to the other members of the operating
room team during the time-out.

If the presence of a mark is indicated by the procedure, the initials S S M S M M | M S M
can be seen in the prepped and draped field.

The physician doing the procedure points out the site mark in the S S S S N S N S N
prepped and draped field.

Members of the operating room team are told that they can speak
up during the time-out if they have concerns and that those concerns
will be addressed in the best interest of the patient.

The physician doing the procedure actively empowers the other N N N N N N N N N
members of the operating team to speak up if concerned during
the time-out.

If a member of the operating team stops the procedure because NA | NA | NA | NA | NA | NA | NA | NA | NA
he or she has concerns, those concerns are addressed.

When intraoperative verification by an imaging study is indicated,

the properly executed intraoperative imaging study is read by the

operating room surgeon—and a radiologist or other qualified

physician, if available in the facility—to verify the correct anatomic

location before doing the procedure.
If intraoperative verification by an imaging study is indicated, A A A A | NA| NA | N A S
the physicians document that the imaging studies verify that the
anatomic site is correct before the procedure is done.

Page 114 Pennsylvania Patient Safety Advisory Vol. 10, No. 3—September 2013
©2013 Pennsylvania Patient Safety Authority



(continued from page 113)

consistently observed at one facility and
observed most of the time at six facilities.
Proper site markings were only sometimes
observed at two.

The physicians doing the procedures
verified and reconciled the patients’ under-
standings, the schedules, the H&Ps, the
consents, and any other relevant informa-
tion prior to the patients entering the ORs
most of the time in five facilities (56%) and
some of the time in four facilities.

The observers also noted that the marks
could be seen in the prepped and draped
fields most of the time in five facilities
(56%) and some of the time in four facili-
ties. There was no consistency in compliance
with these two measurement standards.

The physicians doing the procedures were
sometimes observed to point out the site
marks in the prepped and draped fields
during the time-outs in three facilities and
were never observed to point out the site
marks in six.

The physicians doing the procedure were
never observed to actively empower the

NOTES

1. Bixenstine PJ], Zarbo R], Holzmueller
CG, et al. Developing and pilot testing
practical measures of preanalytic surgical
specimen identification defects. Am J Med
Qual 2013 Jul-Aug;28(4):308-14.

2. Clarke JR. Quarterly update on prevent-
ing wrongsite surgery. Pa Patient Saf
Advis [online] 2012 Jun [cited 2013 Jul
21]. http://patientsafetyauthority.org/
ADVISORIES/AdvisoryLibrary/2012/
Jun;9(2)/Pages/69.aspx
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other members of the operating team
to speak up if concerned during the
time-outs.

The observers concluded from the
aggregate results that the facilities in the
collaboration that invited outside observa-
tion had many similar opportunities to
improve compliance with the measure-
ment standards for preventing wrong-site
surgery in Pennsylvania—and that it was
reasonable to extrapolate that the remain-
ing facilities in the collaboration, and even
the remaining facilities in Pennsylvania,
might benefit from systematic efforts to
improve compliance as well.

In particular, although attentiveness by
the surgeon and other members of the
operating team during the time-out has
become a successful habit associated with
the time-out script, explicit empowerment
of the operating team by the surgeon has
not, despite being shown to be associated
with avoiding wrongsite surgery.®

Pointing out the site marks in the prepped
and draped fields during the time-outs
was also infrequently observed, despite it

3. Pennsylvania Patient Safety Authority.
Wrongssite surgery prevention compliance
monitoring tool [online]. 2012 [cited 2013
Jul 21]. http://patientsafetyauthority.org/
EducationalTools/PatientSafetyTools/
PWSS/Documents/compliance_

monitor.pdf

4. Pennsylvania Patient Safety Authority.
Principles for reliable performance of cor-
rectsite surgery [online]. 2012 [cited 2013
Jul 21]. http://patientsafetyauthority.org/
EducationalTools/PatientSafetyTools/
PWSS/Documents/principles.pdf
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being the rationale for marking the site in
the first place.®

There was substantial opportunity for
improvement in compliance with two of
the measurement standards: physician
verification prior to the patient entering
the OR and the visibility of the mark in
the prepped and draped field.

Compliance was generally observed in
these facilities for verification of the com-
pleteness and accuracy of the patient’s
documents preoperatively, marking of the
site by the physician doing the procedure,
active participation in the time-out by
members of the operating team, and intra-
operative imaging to verify the anatomic
site of spinal procedures.

Based on the documented opportunities

for improvement in this sample, facilities
should consider looking attentively at the
measurement standards.
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MANAGING DRUG SHORTAGES

The Pennsylvania Patient Safety Authority has discussed drug
shortages and patient safety in past issues of the Pennsylvania
Patient Safety Advisory. Because such shortages occur for many
reasons, there is no single preventive solution, and facilities
must proactively mitigate the effects of shortages. The Authority
has developed a sample checklist to identify options and risk
reduction strategies that may be helpful when a facility is faced
with a drug shortage. The checklist and associated Advisory
articles are available at http://patientsafetyauthority.org/
EducationalTools/PatientSafetyTools/Pages/home.aspx.

Scan this code
with your mobile
device’s QR reader
to access the
Authority's toolkit
on this topic.
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FREE EDUCATIONAL TOOLS AVAILABLE
ON THE AUTHORITY WEBSITE

The comprehensive toolkits include articles from the Pennsylvania Patient Safety
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The Pennsylvania Patient Safety Authority is an independent state agency created by Act 13 of 2002, the
Medical Care Availability and Reduction of Error (Mcare) Act. Consistent with Act 13, ECRI Institute, as
contractor for the Authority, is issuing this publication to advise medical facilities of immediate changes
that can be instituted to reduce Serious Events and Incidents. For more information about the Pennsylvania
Patient Safety Authority, see the Authority’s website at http://www.patientsafetyauthority.org.

ECRI Institute, a nonprofit organization, dedicates itself to bringing the discipline of applied scientific
research in healthcare to uncover the best approaches to improving patient care. As pioneers in this sci-
ence for more than 40 years, ECRI Institute marries experience and independence with the objectivity of
evidence-based research. More than 5,000 healthcare organizations worldwide rely on ECRI Institute’s
expertise in patient safety improvement, risk and quality management, and healthcare processes, devices,
procedures, and drug technology.

The Institute for Safe Medication Practices (ISMP) is an independent, nonprofit organization dedicated
solely to medication error prevention and safe medication use. ISMP provides recommendations for the
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