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Overview

* The importance of medication error reporting

e A focus on methotrexate errors
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A Brief History of Medication Error Reporting in the US

« 1975: Institute for Safe Medication Practice's (ISMP’'s) work officially begins with a
continuing column on medication safety in Hospital Pharmacy

* 1990: United States Pharmacopeia (USP)-ISMP Medication Error Reporting Program is
started

* 1993: U.S. Food and Drug Administration (FDA) MedWatch program was founded to
collect data regarding adverse events in healthcare

* 1994: ISMP is officially incorporated as a nonprofit organization
¢ 1999: The Institute of Medicine publishes To Err is Human

« 2007: The Institute of Medicine publishes Preventing Medication Errors
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To Err is Human: Building a Safer Health System

* The report confirmed:
—Human beings, in all lines of work, make errors

—As healthcare becomes more complex, the
opportunities for errors increase

—Medication errors place an immense burden on patient
safety and healthcare
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To Err is Human: Building a Safer Health System

* The report confirmed:

—Errors can be prevented by designing systems that make
it hard for people to do the wrong thing and easy for
people to do the right thing

—Building a safer system means designing processes of
care to ensure that patients are safe from accidental
Injury
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High-Alert Medications

* High-alert medications are drugs that bear a heightened
risk of causing significant patient harm when they are
used in error

* In 2004, ISMP identified 106 cases of reported medication
errors associated with methotrexate, including 25 deaths
and 48 serious outcomes
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ISMP List of High-Alert Medications

in Acute Care Settings

H igh-alart medications are drgs that bear a heightened risk of causing significant patient hamm when thay are used in amor. Although mistal
may of may nat ba miones common with these drugs, tha consequencas of an arrar ane clearly more dewastating to patients. Wa hope you
usa this list to determine which madications require spacial safeguards to reducs the rigk of amars. This may incdlude strategies such as standardiz)
the ediering, storage, preparation, and administration of these products; improving 2ccess to informatian about these drugs: limiting accass to hig
alart medications: wsing auxiliary labals; employing clinical decision support and awivmated alerts: and using redundancies such as automatad
independent double checks whan necessany. (Nota: manuzl independent double checks are
nat atways tha optimal amor-raduction stratagy and may not be practical for all of the
medications on the list) Specific Medications

chemotherapeutic agents, parenteral and oral

Classes/Catagories of Maedications apoprostanolja g, Fokan, ¥

insulin U-500 {spacial emphasis®|

adrenergic agonists, IV {e.q., EPINEPHrina, phamyaphrine, norapinephring)

adrenergic antagonists, IV [2.0., propranolal, metoprolal, lzbetalkl) magnesium sulfata injection
anasthetic agants, general, inhaled and IV [2.g., propofal, katamina) methatraxate, oral, nomancologic usa
antiamfrythmics, [V ja.g., lidocaing, amiodarong) nitroprussida sodium fior injection

antithromibotic: agents, including: opium tincture

B anticoagulants (e.g., warfarin, low molacular waight heparin, unfractionated
heparin]

w direct oral anticoaguiants and factor Xa inhibitors (e.g.. dabigatran, rivanocaban,
apixaban, edoxaban, betrixahan, fondaparinug

 direct thrambin inhibitors (2.g.. angatroban, bivalinudin, dabigatran)

m ghycoprotein lIby/lllz inhibitors {e.g., aptifibatida)

m thrombolytics je.g., alieplase, reteplasa, tenecteplzsa)

fi-glart medications. insufn

cardioplegic solutions U500 has haan singisd out for special emphasis to
chemotharzpautic agants, parenteral and orzl iving attention to the nesd far distinct stratsgizs o
demirosa, hypertonic, 20% or greatar jprevent the fypas of amovs that soror with this

dialysis solutions, paritonzal and hemodialysis concantrsted fom of insulin

apidural and intrathacal madications

inotropic medications, IV (a.g.. digoxin, milrinone) m

insulin, subcutaniaous and IV Based an emor raports submitted to the

liposamal forms of drugs (e.0., lipasomal amphotericin B) and conventional countarpans SMP National  Mad Erors
{e.g., amphatericin B desooycholate) Reparting Program {ISM rEpOrs
moderata sedation agants, IV (e.g.. daxmadatomidine, midezolam, LORazepam) of harmfisl errars in the Iiteratur, studies

that identify the drugs most often

moderzta and minimal sedation agants, oral, for children (e.g., chioral ydrata, N 5 .

- . . imvoived in harmful emors, and input from
midazalam, ketaming [using tha parentaral form]) practitionars end safety experts, ISMP
apigids, including: created and periodically updates & list of

nly patantial high-alest medications. Ouing

w oral {including liquid concentratas, immediate- and sustained-ralease farmutations) June and July 201B. practitiones

S _rzspzrce:i toan IEMP survy designad to

. . . . . identify which madications wera most
neuromuscukar blocking agents 2.0 . succinylcholine, rocuronium, vecuronium| fraquently considerad high-alert madica-
parenteral nutrifion preparations tions. Furthar, to esswre relavance and
‘sodium chioride for injection, hypartonic, greatar than 0.9% concantration completeness, the clinical staff at ISMP

‘sterila water for injection, inalation and imgation (axcluding pour bottles) in containars and mambers of the |SMP atvisory board

ware askad to raview the potantial list.
af 100 mi. or more . S This list of medications and medication
sulfonylurea hypoghycamics, oral (8.0.. chlorproPAMIDE. gimepinde, giyBURIDE. cateqories reflects the collective thinking
QIipiZIDE, TOLBUTamide) of all wha provided input.

Abbreviation definitions: V—intravenous  IM—intamuscular

JASMP) .
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Oral Methotrexate

* Indications * Oncologic dosing
—Oncologic (e.g. regimens
leukemia) —Can be dosed as
—~Non-oncologic (e.g. frequent as once daily
dermatologic,
rheumatologic) « Non-oncologic dosing
regimens

—Should be dosed once
weekly
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Patient Case #1: How would you interpret this
prescription label?

Methotrexate 2.5 mg

Take one tablet every 12 hours for three
doses each week

12 tablets
No refills



Patient Case #1: The Patient

* The patient misunderstood the directions for use and took
methotrexate 2.5 mg every 12 hours for six consecutive
days and ran out of tablets.

* The error resulted in the patient’s death.
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Patient Case #2: How would you interpret this
prescription label?

Methotrexate 10mg
Take one tablet every Monday

12 tablets
3 refills



Patient Case #2: The Patient

* The patient misread the directions on the prescription
bottle and took 10 mg every morning instead of every
Monday.

* The error resulted in the patient’s death.
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Key Points

» Serious medication errors involving methotrexate have
been reported resulting in harm and patient death

—Bone marrow suppression
—Liver toxicity
—Mucositis and mucocutaneous lesions
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Key Points

* Errors typically involve some aspect of the dosing regimen

* In some instances one dose is prescribed but multiple
tablets may be needed to complete the total dose
(e.g. 10 mg dose = 4 tablets x 2.5 mq)

* Most medications utilize daily dosing versus weekly
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IMSN Global Targeted Medication Safety Best
Practice: Oral Methotrexate

 Goal: prevent errors involving inadvertent daily dosing
instead of weekly dosing of oral methotrexate for non-
oncologic conditions in the ambulatory and inpatient
settings
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IMSN Global Targeted Medication Safety Best
Practice: Oral Methotrexate

e Recommendations

—Prescribe, dispense, and administer oral methotrexate
once weekly

—Have medication systems default to weekly

—Require an indication for all daily oral methotrexate
orders

—Remove oral methotrexate from nursing wards
—Provide proper patient education

—Educate clinical staff

—Dispense in a one-month supply
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European Medicines Agency recommendations
regarding methotrexate

* EMA has recommended new measures to prevent serious
and potentially fatal errors with the dosing of
methotrexate for treating inflammatory diseases such as
rheumatoid arthritis, psoriasis and Crohn’s disease. The
recommendations result from a review of reports that
patients are using methotrexate incorrectly despite
previous measures to prevent errors.

© 2019 Institute for Safe Medication Practices



References

* Aspden P, Wolcott J, Bootman JL et al. Preventing medication errors: quality chasm series. www.nap.
edu/read/11623/chapter/1 (accessed 2019 Oct 09).

» European Medicines Agency. (2019, August 23). New measures to avoid potentially fatal dosing errors with
methotrexate for inflammatory diseases. Retrieved from
https://www.ema.europa.eu/en/medicines/human/referrals/methotrexate-containing-medicinal-products

* Global Targeted Medication Safety Best Practice 3: Prevent inadvertent daily dosing of oral methotrexate for non-
oncologic conditions. (2019, June 30). Retrieved from https://www.intmedsafe.net/imsn-global-targeted-medication-
safety-best-practices/global-targeted-medication-safety-best-practice-3/

* Kohn LT, Corrigan JM, Donaldson MS, eds. To err is human: building a safer health system. Washington, DC: National
Academy Press; 1999:ix.

* Lexicomp Online, Pediatric and Neonatal Lexi-Drugs Online, Hudson, Ohio: Wolters Kluwer Clinical Drug Information,
Inc.; 2013; April 15, 2013.

* Moore TJ, Walsh CS, Cohen MR. Reported medication errors associated with methotrexate. Am J Health Syst
Pharm. 2004 Jul 1;61(13):1380-4.

* Reza Bidaki,1,2 Mojgan Kian,3 Hamid Owliaey, et al. Accidental Chronic Poisoning with Methotrexate; Report of Two
Cases. Emerg (Tehran). 2017; 5(1): e67.

© 2019 Institute for Safe Medication Practices



Group Discussion:

Have oral methotrexate dosing errors or deaths
been reported to your pharmacovigilance centers?
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