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ABSTRACT

The incidence of medications errors is increasing and the exact incidence is likely greatly underestimated and
under-reported.  Although the majority of these errors occur due to lack of knowledge of or failure to follow
accepted protocols, look alike medication containers are the primary cause in many cases of drug error related
morbidity or even mortality. With the number of drugs and the number of pharmaceutical companies manu-
facturing the same drug on an increase, the incidence is likely to increase. It is a universal problem that can be
found in any operating room throughout the world, as demonstrated by the multi-national representation of
many reports on this subject in the literature. This editorial supplements a case report, the ‘Clinipics® page and
a special article on the topic of hazards of look-alike drug containers published in this issue of Anaesthsia, Pain
& Intensive Care. The authors also attempt to present strategies to reduce these medication errors. The develop-
ment of a non-blame environment where errors are openly reported and discussed and regulations for labeling
the drug containers, vials and ampoules is stressed.
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INTRODUCTION

Medication errors remain a leading cause of morbidity and
mortality in hospitalized patients. These concerns are mag-
nified during the perioperative period and in the operating
room given the frequent use of numerous medications, the
rapidity with which medications are prepared and admin-
istered as well as the general pace of this clinical environ-
ment. From a cursory review of the literature, it readily
becomes apparent that the incidence of such problems
is increasing and the incidence is likely greatly underesti-
mated and under-reported. Furthermore, these problems
have plagued anesthesia providers since the advent of our
specialty with publications regarding such problems first
appearing in the 1950%.! The literature is replete with case
reports and surveys documenting these events involving
numerous different medications. The Quality in Australian
Health Care Study reported a 16.6% incidence of adverse
events in 14,000 admissions.> A medication error was the
4th most common adverse event resulting in permanent
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disability in 17% and death in 8% of the cases. The au-
thors also noted that they considered 51% of the events
to be preventable. As demonstrated by the multi-national
representation of these reports, this is a universal problem
that can be found in any operating room throughout the
wotld.>"” An analysis of ‘critical incidents’ indicates mis-
identification of syringes and drug ampules as the most
common cause of preventable mishaps."" In some cases,
this is simply the result of printing on these vials being too
small or pootly labeled.

Further review of these data with a focus on anesthesia
providers, clearly demonstrates that we are not immune
from such problems. A survey of 66 anesthesia providers
in New Zealand reported that during their careers 89% be-
lieved that they had committed at least 1 medication error
with 12.5% attributing some patient harm to the mistake.'?
In a prospective study in which anesthesia providers were
asked to voluntarily report whether a medication error
had occurred during their anesthetic care, the incidence of
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such problems was 1 per 133 cases.” Taken togethet, these
studies have demonstrated an incidence of medications
error during anesthetic care of approximately 1 in every
100 to 400 anesthetics.”> Common mistakes have included
the incorrect dose, wrong medication, failure to adminis-
ter the medication, repetition of a dose, and the incorrect
route. The types of medications most commonly involved
have included neuromuscular blocking agents, antibiot-
ics, opioids, sedatives, vasoactive medications, inhalational
anesthetic agents, and local anesthetic agents. These data
are important as we must realize that medication errors in-
clude not only the wrong drug or wrong dose, but also the
omission of doses. The latter could be particularly relevant
to antibiotics and the potential for subsequent periopera-
tive infections.

COMMON MISTAKES

Medication errors may involve the wrong medication
being administered, the wrong route of administration
being used, or the wrong dose being administered. The
latter is especially prevalent in pediatric patients relat-
ed to calculation errors such as dosing the medication
per pounds instead of kilograms, misplacing a decimal
point, or a simple calculation mistake. A simple ex-
ample of such are recent reports of acetaminophen
overdose following the introduction of an intravenous

prepatation in the United States."

A decimal place was
put in the wrong place or the dose was administered
as 10 ml/kg instead of 10 mg/kg. As the medication
is supplied as a 10 mg/ml solution in a 100 ml vial,
the overdoses resulted in a 10-fold excess of medication
being administered. Fortunately, in this particular re-
port, the mistake was noted and appropriate therapy

with N-acetyleysteine provided.

Wrong medications may be administered related to syringe
swaps, failure to identify the patient correctly before the
medication is administered, and problems with look-alike
vials. Copper et al. noted that syringe swaps were the
most common cause of preventable mishaps in anesthesia
care. As noted by the photographs in this month’s issue
of Anaesthesia, Pain & Intensive Care, the potential for
mistakes related to look-alike vials may be increasing
The presence of these look-alike vials has increased
recently with drug shortages and the need to switch
manufacturers to obtain the needed medications. As we
switch from one manufacturer to another and the vials
change, the subconscious visual ability to distinguish one
medication from another is eliminated. Additionally, with
an increasing number of manufacturers producing the
same medications, the number of vials increases as does
the potential for look-alikes.

The potential for morbidity and even mortality related to
these problems is obvious. As noted in the report of Hove
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et al. from the Danish Patient Insurance Association, med-
ications may lead the list as the number one cause of peri-
opetative mortality.” The 24 fatal cases that were analyzed
were categorized by their underlying etiology including
airway management, ventilation management, placement
of a central venous catheter, medication error, transfusion
error, infusion pump problems, and regional blockade. Of
the 24 fatal cases, one-third or 8 were likely medication-
related. This was in comparison to 4 deaths from loss of
the airway and 4 from complications related to central ve-
nous line insertion.

STRATEGIES FOR PREVENTION

These incidents highlight the need for caution when
drawing up medications or administering them. The
problems in the operating room environment are mag-
nified and made even more difficult as medications are
often given in high acuity situations and may have to
be given in an environment of poor visibility with mul-
tiple distractions.'>' Medications error are not usually
caused by ‘bad’ practitioners, but are almost inevitably
the result of system failures coupled with the failure of
cognitive strategies employed by anesthetists to reduce
this risk.

Of paramount importance in formulating strategies to
reduce medication errors is the development of a non-
blame environment where errors are openly reported and
discussed without fear of retribution, penalties, or loss of
employment. This allows for the identification of where
the system failed, appropriate reporting of problems, and
the development of strategies to prevent such incidents
from recurring. These strategies may involve a brief dis-
cussion of those involved (a huddle) held the next day in
the operating room before the cases start or a more lengthy
process that investigates the entire system (root cause
analysis). Without a no-blame environment, there may be
decisions made to hide mistakes and not investigate them
appropriately.  Physicians may fear legal repercussions
related to lawsuits, sanctions or the loss of employment.
Failure to investigate will result in the inevitable repetition
of mistakes. Additional initiatives to result in zero harm
and eliminate all medical errors includes the empowerment
of all medical personnel in the operating room and beyond
to voice concerns when they believe actions may lead to
patient harm. We must encourage all personnel including
the technicians and nurses in the operating to immediate-
ly voice concerns. This has led to the development of a
technique known as a “hard stop” so that any healthcare
professional can call for an immediate cessation of all ac-
tivity and a quick discussion and evaluation of the process
if they believe harm could result to the patient.
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When specifically dealing with medications, potential

interventions have been suggested.”"” We list and fur-

ther elaborate on potential strategies suggested by Jen-
sen et al.'”:

1. The label on any medication ampule ot syringe should
be carefully read before the medication is drawn up
or injected.

2. Syringes should be labeled (see below for more
discussion on labeling syringes and the suggested
information).

3. There for the

arrangement of medications, position of ampules and

should be a consistent means

syringes, and the separation of similar or dangerous
medications on the anesthesia workstation.

4. There should be double-checking of the medications
before administration. This may be particularly
important for medications with a narrow therapeutic
index that are infrequently administered in an
operating room setting such as digoxin and potassium.
It may be prudent to have specifically policies
regarding medications such as potassium which detail
the amount to be administered and the timeframe of
the infusion.

5. Errors in intravenous drug administration during
anesthesia should be reported and reviewed.

6. A dedicated pharmacist should be appointed for the
operating room.

7. Similar packaging and presentation of medications
should be avoided where possible.

8.  Medications should be available in prefilled syringes
whenever possible.

9. Medications should be drawn up and labeled only by
the anesthesia provider who will administer them.

10. Color coding by class of medication according to an
agreed standard should be used.

Apart from all these recommendations, lighting of the
operating room should be optimal. As noted from reviews
of other adverse events in and outside of the operating
room, fatigue definitely plays a role. In many countries,
ongoing auditing of duty hours is mandatory to avoid
prolonged shifts or excessive hours per week. Within the
constraints of busy operating rooms and rapid turnover
times in between cases, ample time should be provided to
avoid the rushed preparation of medications. The latter
may be mandatory during emergency situations.

When medications are administered, the 5 “rights of
medication” should be followed, including;
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1 The right patient
2. The right drug

3. The right dose

4. The right time and
5 The right route.

The later becomes particularly relevant in the operating
room setting as the literature is replete with reports of
inadvertent administration of the wrong medication into
the intrathecal or epidural space. The consequences of
which can be devastating even for a medication whose
intravenous administration might be relatively innocuous.

SUMMARY

Medication errors continue to lead the list of preventable
during hospitalizations. Depending on the
medication administered and its route, the consequences
can be devastating. As outlined in this editorial, various
interventions may help prevent such problems. Of
paramount importance is the labeling of all medications
that are used in the operating room immediately upon their
withdrawal from the vial. In the best scenario, preprinted
labels are available which contain a space for the necessary
elements including the medication, the concentration, the
dilution and diluent (if used), the data and time that the
medication is drawn up, the initials of the person drawing
up the medication and the total amount drawn up into the
syringe. The latter prevents using the same syringe on two
patients. If two ml of atropine are drawn into a syringe and
only one ml administered, it is feasible that the remaining
one ml will remain in use for the next patient. By noting
the amount initially drawn up, the anesthesia provider may
note that the syringe has already been used. When drawing
up medications, the vial should be double-checked. As
noted by the photographs in the current issue of this
journal, there are increasing similarities among the vials
used to hold medications of diversely different classes.
Medications errors should be voluntarily reported in a “no
blame” environment to avoid for appropriate investigations
and modifications of practice to prevent their recurrence.
Involvement of the pharmacy department with a dedicated
operating room pharmacist may be particularly useful in
limiting these problems as the pharmacist may be helpful
in preparing infusions and eliminating the need for the
anesthesia provider to perform such tasks. Although
medication labeling machines are available for use in the
operating room setting which will provide preprinted
labels for each syringe with all of the needed information
thereby eliminating legibility issues, however, the cost of
such machines may be prohibitive.

Errors
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My Most Unforgettable Experience®

Working as a locum at a very small rural hospital I was called in for an emergency surgery. I lived at a 30
minute drive from the hospital, but I was still there before the patient and her family arrived. I set up and
went to the ER to wait. Soon there was a loud crash in the small parking lot nearby. We all ran out to see
what had happened. It appeared that my incoming patient (only one in her family that could drive) had
passed out and used my car to stop his vehicle. We got her out of the vehicle and rushed into the hospital,
to surgery, and I am happy to report that she did just fine. My car survived too, and was later got repaired

by her family.

Bonnie Bowman

An emergency drive

Staff CRNA at Martinsville Anesthesiology, INC

Danville, Virginia Area
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