MEDICATION SAFETY

This series brings you up-to-date information about medication safety issues and strategiesto prevent medication errors. It
drawson Australianincidentsand USexperience, including (with permission) material from|SMP Medication Safety Alert!
a bulletin published by the US Institute for Safe Medication Practices <www.ismp.org>. This seriesis coordinated via the
Committee of Specialty Practice in Medication Safety (Chair, Rosemary Burke, Director of Pharmacy, Concord Hospital,
NSW). Australian incidents are collated and editorial recommendations made by Penny Thornton (Pharmacy Services
Manager, The Children’s Hospital, NSW, e-mail: pennyt2@chw.edu.au).

AUSTRALIAN INCIDENTS
Oxy confusion again
A 78-year-old femalewith rapidly progressing motor neurone
diseasewasreferred to palliative care for management of her
dyspnoeaand anxiety. Shewas started on continuous morphine
SCinfusionand it wasnoted the next day that shehad alarge,
itchy wheal at theinfusion site. Her treatment was changed on
Friday afternoon, to continuous oxycodone (Oxynorm) SC
infusion 10 mg per 24 hours. The palliative careteam discussed
thechangeswith nursing staff and emphasised that although the
oxycodone injection was new, it was available from the
pharmacy. Everyone on the ward appeared happy with the
order and the team withdrew and were off duty over the
weekend. On Sunday afternoon the palliative careregistrar was
on-call for the hospital and was informed that an error had
occurredinthepatient’scare. Ward staff had inadvertently made
up theinfusionwith oral oxycodone (Oxynorm) liquid and this
formulation had been delivered from Friday evening and was
discovered after thethird syringe had been prepared and infused
for ashort time. The patient wasreviewed by the palliative
careteam on Monday morning. Her symptomshad ameliorated
slightly but there were no adverse sequelae from the wrong
formulation administration. Shewas af ebrile throughout with
no evidenceof local or infectivereaction. Root-causeanalysis
of theincident highlighted thefollowingissues:

e inadeguatehand-over between staff involvedinthedecision
processon the Friday afternoon and staff workinginthe
evening who wereresponsiblefor preparing the therapy;

e injectablemedication not ordered at appropriatetimefrom
pharmacy;

e lack of knowledge and experience with oxycodone;

e lack of knowledgeand experiencewith the administration
of SCinfusionsof opioids;

e falureof checking processestoidentify that anoral product
wasbeing administered parenterally;

e useof tradenamein physician’sorder may have assisted
asound-alike medication error (same name used for both
ora solution and injectable product); and

» lack of/inadequate specidist palliative care servicesover
theweekend and out of hours

[Australian Incident 71, December 2007]

How areverbal heparin orderstranslated?

Never assume parenteralsare prepared the sameway in every
hospital. In one major hospital, averbal order wasgivenfor
heparin 25 000 unitsto be given at 20 mL/hour. A syringewas
prepared and administered for 2 hoursuntil thedarmwasraised
asthe syringe was @ most empty. It was discovered that the
patient had received 10 000 units’hour for 2 hours (10 x
overdose). Protaminewasadministered and the patient suffered
no adverse consequences. It was found that at this hospital,
usud practicewasfor heparininfusionsto be prepared as25 000
unitsin 50 mL (500 units'mL) and runthrough asyringedriver.
The prescriber used to practice at a hospital where 25 000
unitsof heparin wasadded to 500 mL (50 units/mL) and had
assumed that this would be similarly prepared. Over or
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underdosing of parenteral medication may occur when
prescribers move between ingtitutions without being familiar
withlocal practice. When new medical staff start, beaert for
thistypeof error. Thisisareasonto avoid verba ordersandto
ensurethat ordersarealways prescribed inwriting for clarity.
[Australian Incident 72, December 2007]

Insulin —a high-risk medication

Two incidents are reported in which 80 units of insulin was
administered to patientswhen 8 unitswasthe intended dose.
Ananaesthetist drew up what hethought wasadose of 8 units
of Actrapidinsulinintheatre. Thiswas checked by thenurse
and administered to the patient. The nurselater realisedthat a
tuberculin 1 mL syringe had been used instead of aninsulin
syringe and that 0.8 mL, or 80 units had been administered.
The patient required glucoseinfusion and increased monitoring.
Only insulin syringeswith unitsof insulin equivalentsclearly
mearked or insulin pen devicesshould beused to measureinsulin.

... and check unusually high doses
A medical registrar interpreted averbal order by aconsultant,
for Protaphaneinsulin 8 units, for anewly diagnosed digbetic, as
80 unitsand wrotethison themedication order. The dosewas
administered by two graduate nurses. The consultant later rang
to change the order to 16 units, at which point the error was
realised. The staff were unaware of appropriateinsulin doses
and/or unawarethat the patient wasanewly diagnosed diabetic.
e Insulin doses range from 0.5-1 units/kg/day in type 1
diabetesand 0.3-0.6 units/kg/day intype 2 diabetes. Single
doses are unlikely to be greater than 25 units for fast-
acting and intermediate-actinginsulin (long-actinginsulin
such asglargine and detemir may be seenin higher doses).
High doses should be treated with extreme suspicion
and questioned with the prescriber.
e Consider useof 50 unit syringesonly inward areas
[Australian incident 73, December 2007]

Desmopressin —an unfortunateroutesubstitution

A baby was discharged from a paediatric hospital on oral
desmopressin 10 microgram. For each dose the mother was
taught by the pharmaci st to dissolve a200 microgramtabletin
20 mL water, and administer 1 mL of thedilutionto the baby.
Five dayssupply wasdispensed on hospital dischargeand she
was advised to see her GPfor it to be prescribed for ongoing
care. Having received the prescription she took it to her
community pharmacist and described the processshe undertook
and how time consuming it was. The community pharmacist
then dispensed desmopressinintranasa spray, explaining that
it would be easier to administer a 10 microgram dose
intranasally. Shewent away pleased but puzzled that thisoption
had not been offered to her by the hospital pharmacy. The
baby was readmitted to hospital afew weekslater suffering
seizures due to decreased sodium levels. Intranasal
desmopressin has a higher bioavailability than oral
desmopressin. It would have been acceptable if intranasal
desmopressin had been given oraly to thispatient. Although
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the hospital pharmacist had chosen the most cost-effective
optioninview of the prospect of long-term use, she had not
explained therationale behind her decision.
[Australian Incident 74, February 2008]

USSAFETY BRIEFS
Errorswith unlabelled syringesaresur prisingly common!
Research showsthat theincidence of errorswith injectable
drugsishigher than with other forms of medications. Studies
also suggest that half of all harmful medication errorsoriginate
during thedrug administration phase; about two-thirdsof these
errorsinvolveinjectabledrugs. Several factorscanincrease
therisk of errorsand harmwithinjectabledrugs, such as:
e narrow therapeuticindex drugs;
e concentratesrequiring further dilutions;
e complex calculations, such as converting adose from
mmol tomg;
e multiple manipulations needed to preparethedrug (e.g.
vid-to-syringetransfer, syringe-to-syringetransfer, filters);
e recongtitution of powdersoften requiring special diluents;
e useof part of avia or more than onevia for asingle
dose;
e non-standard handling/specia precautions (e.g. light
protection, in-linefilter, incompetibilities);
e inadequateand/or inaccessibledrug information;
e drugpreparationinclinical areasinstead of the pharmacy,
with limited or absent |abelling of the product.
Thereissignificant risk associated with preparation of injectable
productsinclinica areas. A 15-year-old boy with ahistory of
malignant hyperthermiarece ved the contentsof an unlabelled
syringethat asurgeon thought contained Marcain (bupivacaine
with adrenaine). The syringe contained 30 mL of adrenaline
1:1000, which anurse had drawn up to add to several bags of
normal saline, but shewas called away unexpectedly and left
theunlabelled syringeon atray near the patient. The patient’s
blood pressureincreased after local injection of theadrendine
intohislimb, initidly leading s&ff to believehewasexperiencing
malignant hyperthermia. But the error wasrecognised after the
patient developed ventricular tachycardia and pulmonary
oedema. He recovered without permanent harm. Just beforea
Persantin (dipyridamole) stresstest, anurse prepared asyringe
of aminophylline 75 mg fromamultidosevia, but did not label
thesyringe. Theaminophylline (for emergency reversd of the
effectsof dipyridamole) was not needed, and the unlabelled
syringewas|eft intheroomwith the patient. The nurse stepped
out of theroom asanuclear medicine techni cian stepped into
the room to administer an IV dose of thallium. Since the
unlabelled syringe had been placed where salineflusheswere
usually kept, thetechnician assumed that it wassdineand used
ittoflushthe patient’s1V accessport. The nursereturned to
theroomjust asthetechnicianfinished giving theaminophylline.
The patient was monitored but experienced no seriousadverse
effects. The American Nurses Association has released the
results of an online survey about the challenges of labelling
syringes containing injectabledrugs. The2007 survey of more
than 1000 nursesacrossthe USreveal ed that an overwhelming
majority (97%) areworried about medication errors, and that
more than two-thirds (68%) believe medication errorscould
be reduced with more consi stent syringelabelling. Nearly half
(44%) of thenurses said they inject drugsviaasyringemore
than five times each shift, and one-third (37%) administer
injectable drugs at least once per shift. However, only one-
third (37%) of nursesreported that they alwayslabel syringes.
Equaly concerning, wasthat morethan oneinfour (28%) nurses
never label syringeswhen admini stering medications. Nurses
who responded to the survey report that thefollowing factors

interferewith or prevent routinelabelling of syringes:
e |abels may cover the gradations on the syringe barrel
(65%);
* lack of asuitablelabel (55%);
o |labelsmay impairtheability to accurately check thedosage
when comparing the order (39%);
e |abelsmay makesyringeshard to handle (31%);
e |abelsdetach fromthe syringe (30%); and
e |abessometimesmakeit difficult to attachthesyringetoa
pump (24%).
To reduce risks associated with unlabelled syringes, consider
thefollowing: Phar macy dispensing. Have pharmecy dispense
ready-to-administer or ready-to-use injectable productsin
labelled syringesfor individua patients. Usepr efilled syringes.
When possible, usecommercially available, prefilled syringes
of medications, which are aready labelled. Providelabels.
Commercidly availablelabelsfor syringesshould be provided
and stocked in al drug preparation areas. Offer nurses the
opportunity to assessseverd labe formatsand select astandard
format that best meets their needs. Tape is not suitable for
labeling syringes. Definelabel placement. Establishguiddines
regarding the placement of |abelson syringes, including directions
on how to avoid interference with viewing gradationson the
syringebarrel and the contents of the syringe, or interference
with use/function of the syringe. Thelabel should beapplied
directly below gradation lines so that the scale, name, and
strength/dose of thedrug remainsvisibleduring administration.
Thelabe should beorientedinamanner that facilitatesviewing
when aright-handed person holdsthe syringe. Syringe safety
features. Promote the procurement of syringes that offer
inherent safety features. For example, for certainclinical areas,
explorethe possihility of usngcommercidly availablesyringes
that offer awrite-on stripethat allows annotation of critical
information directly onto thesyringebarre using typica writing
instruments. Discar d unlabelled syringes. Do not assume
that you know what iscontainedinan unlabelled syringe. Discard
unlabelled syringes and report the event as a hazardous
condition. No syringeshould leavethe practitioner’ shand unless
itislabelled. Monitor labelling practices. Reinforce and
monitor compliance with apolicy that requiresall syringes
containing injectabledrugsto be properly [abelled.
[1SVIP Medication Safety Alert! 15 November 2007]

Australian note: The NSW Therapeutic Advisory Group
SAFER committeeisfinalising recommendationsfor labelling
all source, conduit and entry portal sthrough which parentera
medicationisadministered.

Persistence saves patient’s life

An 85-year-old man was admitted to hospital with a3 week
history of confusion, forgetfulness, and weakness. Hehad also
been recelving methotrexatefor psoriasis. A home medication
reconciliation sheet listed the patient’ smedications, including
ora methotrexate 25 mg every Saturday at breskfast and lunch.
Themedication reconciliation sheet wasa o used at the hospital
as an order sheet. A physician ticked a box on the form to
continuethe order and signed the sheet. A typical doseof ora
methotrexate for psoriasisis 2% mg 12-hourly for 3 doses
once aweek. Doses may be gradually adjusted to achieve
optimal clinical response but should not ordinarily exceed 30
mg/week. When the pharmacist received the order, he
recognised that the 50 mg weekly dose of methotrexate was
high, so he asked the nurseto confirmit. The patient verified
that the dosewas 25 mg. Based oninformation availableinthe
computer system, the pharmaci st was unawarethat the patient
was confused. He entered the prescribed dose and dispensed
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themedication. Before any doseswere administered, asecond
pharmacist questioned the order. The patient continued to state
that hewastaking 25 mg for each dose. Still not satisfied, the
second pharmacist called the patient’ sfamily and asked them
tolook at the prescription contai ner, which noted that the patient
wastaking 2.5 mg, not 25 mg, for each dose. The order was
changed, and the patient received the correct dose. Had the
error gone undetected, thewrong dosewould have continued
on dischargeand severe adverse effectswoul d have occurred.
Infact, the pers stence of the second pharmacist probably saved
thispatient’slife. Useof theadmission medication reconciliation
sheet asan order sheet may foster prescribing without careful
consideration of each drug order. When apatient isconfused
or isaquestionablehistorian, they should not berelied onas
the sole source of information when obtaining medication
historiesor completing medi cation reconciliation. Continueto
ask questionsand be persi stent when something does not |ook
right, whether obtai ning the patient’s medication history, or
prescribing, dispensing, and administering adrug. Tell patients
to bring medi cation containersa ong when admitted to hospital.
Also note that the first time we mentioned the actual
methotrexate dose, we referred to it as 222 mg; this reduces
thepotential for confusionwith 25 mg (a10-fold overdose).
[1SMP Medication Safety Alert! 13 December 2007]

Mix-ups—sterilewater and sodium chloridebags

A bag of 1000 mL of sterilewater for injection wasmistakenly
dispensed to adiaysisunit and administered instead of 1000
mL of 0.9% sodium chlorideinjection. Thepackagingissimilar
for both products. Although the sterile water bag has ared,
boxed warning under thename (inAustrdiathisbox isnot used
but the bag label states* Caution Hypotonic’). ThelV fluids
were obtained by a pharmacy technician, checked by a
pharmacist, delivered to thedialysisunit, and later taken from
stock and administered by thenurse. The error wasdiscovered
after 400 mL wasadministered. We have previoudy mentioned
errors related to the IV administration of sterile water for
injection and the harm that can result from haemolysiswhen
administering thishypotonic product. Sterilewater isnecessary
for compounding IV solutions, but sterilewater productsshould
never leavethe sterile compounding area. Contributing factors
inthis case werethat both bags contained the same volume,
samecolour lettering inthe same sizefont, packaged in clear
bagsand storedinthelV room. Sterilewater for injection should
be segregated and stored with warningsthat the bags should
never leave the pharmacy. The hospital wherethisoccurred
now placesafluorescent warning sticker on sterilewater bags.
Sterilewater forinjectionisavailablein 2L (or larger) containers
for IV compounding. Thedifferencein sizeof theselarger bags
can help reducetherisk of confusionwithother 1L IV solutions.
Labelling on sterilewater productsisinconsistent among the
variousmanufacturers. The USPrequiresastatement that these
productsarenot suitablefor intravascular injectionwithout first
being made isotonic by the addition of a suitable solute.
However, thewarning blendsin with other label text andisnot
readily seenon al containers. We are aware of other cases of
direct injection of sterilewater, and have asked the FDA and
manufacturersto placeeesily recognisablewarningsondl large
volume parentera containers of sterile water for injection.
Manufacturershave begun to respond.

[1SMP Medication Safety Alert! 13 December 2007]
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Refrigerator monitoring

Various patient safety standards and state regul ations note the
importanceof reliabletemperature monitoring for refrigerators
and freezers. Manual checksaretherulein many pharmacies
and patient care areas; these checksare cursory and problems
arenot recognised until after patients are adversely affected.
The Center for Disease Control estimates that hundreds of
thousands of doses of vaccines are wasted each year because
of poor refrigeration at clinics, hospitals, and doctors’ offices.
A December 2007 USA Today article <www.usatoday.com/
news/health/2007-12-04-spoiled-vaccines N.htm?oc=inters
titial skip> mentioned that morethan 1000 | owafamilieswere
notified that they needed to get their childrenrevaccinated. State
officials found that the refrigerator at the clinic where the
vaccineswere administered repeatedly dropped below freezing
during a 17 month period in 2005 and 2006, potentialy
destroying the vaccines stored there. For similar reasons, a
Minnesotaclinic had to revaccinate 8600 patients. Of the $20
million ayear in waste incurred by the federal Vaccinesfor
Children program, refrigeration issuesaccount for the largest
causativefactor. Asthe cost of drug therapy continuestorise
and concernsfor patient safety mount, el ectronic systemsthat
document temperaturerangesand provideimmediate problem
notification to an area staffed around the clock should be
standard. Written procedures on how to handle any breach of
asafetemperature range should be devel oped and followed.
Onemorenote about refrigerator monitoring: during proactive
risk-assessments, | SM P consultants often observe medication
refrigerators on patient care units that need to be defrosted.
Icebuild-up affectsthe ability of therefrigerator tomaintaina
consistent temperature range. Occasionally, the defrosting
process leads to puddlies of water on the bottom of the
refrigerator. Please monitor the defrosting processto avoid
temperature fluctuations and damaged medication packages.
[I1SMP Medication Safety Alert! 17 January 2008]

Camphor and childhood seizures

Earlier thismonth, the New York City Department of Health
and Mental Hygieneissued an alert about the use of unapproved
camphor productsin children Three children were hospitalised
with sel zures after ingestion and contact with over-the-counter
camphor products. One caseinvolved a 15-month-old child
who presented to the ED withintractable vomiting followed by
agenerdised tonic-clonic saizure gpproximately 40 minutesafter
licking acube of camphor. The camphor had beenplacedina
bow! of water on thefloor of thechild’sroom and added to the
humidifier water. In another case, a22-month-old boy presented
to the ED with status epilepticus one hour after his parents
found himwith apiece of camphor inhismouth. Thefamily had
been using the product to control cockroaches by placing it
alongthewall and inthe cornersof rooms. Inthethird case, a
15-month-old girl presented to the ED with asecond seizure
after her mother applied a camphor chest rub to the child’s
chest, back, and head every hour for 10 hoursto treat cold
symptoms. The Department isinvestigating seven additional
cases. Camphor isused in many culturesfor the treatment of
respiratory symptomsand toward off illness. Itisalso used as
aninsecticideand anair freshener. Camphor israpidly absorbed
intothebody fromtheskin, gastrointestind tract, and respiratory
tract, and readily crossesthe blood-brain barrier. Physicians
should haveahighindex of suspicion for the excessive use of
camphor-containing productsby parentsof childrenwith new
onset seizuresand/or unexplained seizures. Counsel parents
on the dangers of camphor-containing products, and advise
them to keep these products out of the reach of children.
[1SMP Medication Safety Alert! 31 January 2008]
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