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Safe medication

prescribing and monitoring

in the outpatient setting

Case 1: A 35-year-old woman whose
appearance tended toward dishevel­
ment went to a walk-in clinic for treat­
ment of an urticarial rash. She received
a prescription for a month's supply of
Zyrtec, but the pharmacist misread the
name as Zyprexa. The rash persisted,
so she returned to the pharmacy for her
(single) refill. By coincidence, during
this second course of medication she
was admitted to hospital for treatment
of community-acquired pneumonia;
the staff there assumed that she had
schizophrenia. The mistake eventually
became apparent after she explained
that she had been taking the Zyprexa
(olanzapine) for only 2 months, for her
rash. Fortunately, the only adverse ef­
fect ofthis unintended course of an an­
tipsychotic agent was the persistence
of the patient's untreated urticaria.

Case 2: When a 68-year-old man with
type 2 diabetes exhibited mild but
persistent hyperglycemia while taking
5 mg of Glucotrol XL daily, his physi­
cian increased the dose to 10 mg daily.
Ten months later, his wife could not
rouse him and called an ambulance.
The paramedics obtained a finger-stick
glucose reading of 1.8 Ilmol/L. Later, in
the emergency department, his serum
creatinine was recorded as 220 Ilmol/L.
The last value, obtained 16 months be­
fore (when he began taking glipizide),
had been 1381lmol/L.

The medication process can usefully be
broken down into 5 stages: prescrib­
ing, transcribing, dispensing, admin­
istering, and monitoring. In hospitals,
prescription and transcription prob­
lems account for roughly half of ad­
verse drug events. In outpatient set­
tings, however, monitoring problems
may dominate.1-4

The single most important contra­
indication to any medication is the
prescribing physician's lack of famil­
iarity with it. Solutions to knowledge­
base problems include access at the
care location to up-to-date drug infor­
mation, computerized decision sup­
port and increased involvement of
clinical pharmacists. Important
sources of transcription errors in­
clude medication names that are simi­
lar in appearance (as in case 1; an­
other example is shown in Fig. 1),
ambiguous abbreviations and missed
decimal points.

The best solution to the problem of
look-alike medication names, as in
case 1, is to write both; for example,
"Zyrtec (cetirizine)." Another option,
since clinicians will not always remem­
ber both drug names, is to state the in­
dication (e.g., "Zyrtec for rash" ­
which would be preferable to "urti­
caria" because the patient will under­
stand "rash.")

Cases 2 and 3 involved medication
monitoring. Unfortunately, these cases
do not represent extreme aberrations
from routine practice. In a study of the
quality of pharmacologic care of eld-

erly people," the INRofSS% ofpa­
tients was not measured within 4 days
of the start of treatment with warfarin;
it was not checked at least every 6
weeks in 47%. Among patients re­
cently initiated on a treatment involv­
ing a diuretic or an angiotensin con­
verting enzyme inhibitor, the serum of
only about 3S% had been checked for
potassium and creatinine levels within
1 month.

Most clinicians probably recognize
the need for monitoring those medica­
tions in the manner discussed. In
practice, however, such factors can
easily be overlooked amidst the com­
peting demands for a clinicians' atten­
tion during busy office visits. In gen­
eral, enjoinders to remember X or be
more vigilant about Yoffer poor pro­
tection against important safety prob­
lems. Checklists and reminder sys­
tems would almost certainly offer
more consistent protection against the
possibility of lapses in the supervision
of medications. For instance, a proto­
col might be developed for displaying
the date and result of the last INR
check on the front of the chart or the
note about the current visit by any pa­
tient taking warfarin. Similar re­
minder systems could prompt clini­
cians to check electrolytes at certain
intervals when patients are taking di­
uretics or medications affected by re­
nal function, such as oral hypoglycem­
ic agents (case 2).

Electronic prescriptions and com­
puterized decision support will even-
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Case 3: A 73-year-old woman taking
cZ Coumadin tripped and fell while walk­
~ ing her dog. Later that evening, she
-* saw large bruises on her left hip and
! buttock. Radiography showed no hip

i ~ fracture, but her international normal­
~ ized ratio (IN R), last checked more
25 than a year before, was found to be 5.0.

Fig. 1: Drug substitution errors can occur even when the drug names donot bear obvi­
ous similarities. This hastily written prescription for the diabetic medication Avandia
(rosiglitazone) resembles Coumadin (warfarin); moreover, both medications are availa­
ble in 4-mg tablets. Many examples of such confusions have been reported to the US
Food and Drug Administration and the Institute for Safe Medication Practices, which
provided permission to reproduce this figure from the 2000 July 26th issue of Medica­
tion Safety Alert! (available: www.ismp.org/msaarticles/a072600safety.html).
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Problems
Stages of the

medication process Suggested solutions

• Suboptimal medication choices based on
clinical indication, comorbid condition,
existing medications

• Overlooking known allergies, major drug
interactions

• Drug substitution due to similar names (e.g.,
Cerebyx, Celebrex; hydralazine, hydroxyzine)

• Missed decimal points on lined paper, carbon
~ copies, or faXed prescriptions

.'Ambiguous,or hastily written ab6~e~lations
for frequency, units, route ot administration

• Variety of system and human errors internal
to the pharmacy, largely out of control of
physicians; for example:
- Similar-looking medication names or

packaging can result in drug substitution
- Compounding errors produce incorrect

concentrations for medications in suspension
form

• In outpatient settings, problems largely relate
to patients taking medication in something
other than the intended manner; examples
can !>e as-extreme as eyedrops placed in the
ears, and vice-versa

• Electrolyte disturbances
• Decreased renal function
• Prolonged over- or under-anticoagulation

PRESCRIBING

!
TRANSCRIBING

DISPENSING

ADMINISTERING

MONITORING

• Point-of-care access to drug information
• Computerized alerts and decision support

• Write both brand and generic names, and
include Indicationfor prescription

• Do not use tramng Zeros (e.g., 1 mg, not
1.0 mg) but (Jo<use leading zeros (e.g., 0.1
rather than .1)

• Avoi~ abbreviations gen~ally (e.g., for
microgram write meg Instead of 19, and
units rather than U - U can look like 0), but
eSpecially those for "daily" (e.g., qd v. qid)

• Keep possibility of dispensing errors in mind,
if patient experiences an unexpected
response (or lack of response)
to a newly prescribed or recently refilled
medication

• Explain the purpose of a new medication in
simple language (lay terms), and use plain
terms to instruct how to use it

• P.eriodically review what patients are taking
and how they take it

• Checklists and reminder systems for high·
risk drugs; for example:
-Obtain INR for patients on coumadin
- Check creatinine levels of patients on

drugs that can decrease renal function

Fig. 1: Problems that commonly arise during the 5 stages ofthe medication process, and proposed solutions. Various studies ad­
dress specific problems and solutions, but the single best reference for understanding and preventing medication errors remains
Medication Errors,' edited by Michael R. Cohen, president ofthe nonprofit Institute for Safe Medication Practices.

tually provide more effective protec­
tion against errors at the prescription,
transcription and monitoring stages
(Fig. 2). Meanwhile, simple rules for
writing clear orders will prevent many
medication errors. Clinicians can also
improve their medication monitoring
by adding checklists or designing
simple reminder systems around
high-risk drugs such as anticoagu­
lants, antidiabetic medications and
diuretics.
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