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he purpose of the ISMP Targeted Medication Safety Best Practices for

Hospitals is to identify, inspire, and mobilize widespread, adoption of

consensus-based Best Practices for specific medication safety issues that
continue to cause fatal and harmful errors in patients, despite repeated warnings
in ISMP publications. Hospitals and health systems can focus their medication

safety efforts over the next 2 years on these Best Practices, which are realistic and

have been successfully adopted by numerous organizations. While targeted for

the hospital-based setting, some Best Practices are applicable to other healthcare
settings. The ISMP Targeted Medication Safety Best Practices for Hospitals have
been reviewed by an external Expert Advisory Panel and approved by the ISMP
Board of Directors. Related issues (bolded dates indicate those that are the

main article) of the ISMP Medication Safety Alert!” are referenced after each Best

Practice.

ISMP encourages hospitals that have not implemented the ISMP Targeted
Medication Safety Best Practices for Hospitals to do so as a priority, while
implementing the new Best Practices for 2026-2027. Related documents include
ISMP Targeted Medication Safety Best Practices for Hospitals Frequently Asked
Questions (FAQs), ISMP Targeted Medication Safety Best Practices for Hospitals
implementation worksheet, and ISMP Targeted Medication Safety Best Practices

for Community Pharmacy.
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BEST PRACTICE 1:

Dispense vinCRIStine and other vinca alkaloids in a minibag of a compatible solution and not in a syringe.

Rationale:

The goal of this Best Practice is to ensure that vinca alkaloids are only administered by the intravenous
route. Vinca alkaloids (e.g., vinBLAStine, vinorelbine, vinCRIStine, vinCRIStine liposomal) can cause fatal
neurological effects if given via the intrathecal route instead of intravenously. VinCRIStine is particularly
problematic and the most frequently reported vinca alkaloid associated with inadvertent intrathecal
administration. Deaths have been reported throughout the world when the drug was dispensed in a syringe
and given into spinal fluid instead of intravenously. For example, more than 130 cases have been reported
worldwide with vinCRIStine given via the wrong route. This often happens when a syringe of vinCRIStine is
mistakenly used instead of a syringe of cytarabine, hydrocortisone, or methotrexate, which are supposed to
be given into spinal fluid to the same patient. When vinca alkaloids are injected intrathecally, destruction of
the central nervous system occurs, radiating out from the injection site. The few survivors of this medication
error have experienced devastating neurological damage. Despite repeated warnings by various national
and international safety agencies, deaths from this type of error still occur.

An effective prevention strategy that reduces the risk of inadvertently administering vinca alkaloids via the
intrathecal route is to dilute the drug in a minibag that contains a volume that is too large for intrathecal
administration (e.g., 25 mL for pediatric patients and 50 mL for adult patients). Many organizations have
successfully switched to preparing vinca alkaloids in minibags, including pediatric hospitals and health
systems, overcoming concerns of extravasation and other complications. There have been no reported
cases of accidental administration of a vinca alkaloid by the intrathecal route when dispensed in a minibag.
This Best Practice is supported by the American Society of Clinical Oncology (ASCO),* the Oncology Nursing
Society (ONS),! the National Comprehensive Cancer Network (NCCN), and the World Health Organization.?

In 2019, the International Medication Safety Network (IMSN) introduced new Global Targeted Medication
Safety Best Practice 2 - Prepare and Dispense Vinca Alkaloids in a Minibag, Never in a Syringe, aimed at
preventing fatalities due to medication errors with the inadvertent intraspinal injection of vinCRIStine.

The US Food and Drug Administration (FDA) updated vinca alkaloid labeling for preparation in intravenous
infusion bags only. The labeling for vinCRIStine now states: To reduce the potential for fatal medication
errors due to incorrect route of administration, vinCRIStine sulfate injection should be diluted in a flexible
plastic container and prominently labeled as indicated, “FOR INTRAVENOUS USE ONLY— FATAL IF GIVEN
BY OTHER ROUTES.”

References:

1. Siegel RD, LeFebvre KB, Temin S, et al. Antineoplastic therapy administration safety standards for adult and pediatric
oncology: ASCO-ONS standards. Oncol Nurs Forum. 2024;51(4):297-320.

2. World Health Organization. Vincristine (and other vinca alkaloids) should only be given intravenously via a minibag.

Information Exchange System, Alert No. 115, July 18, 2007.

Best Practice 1
First Introduced:

2014-2015

Related ISMP
Medication Safety
Alerts!:

December 17, 2020;

July 2,2020; April 11,
2019; March 14, 2019;
September 5, 2013; May
20, 2010; August 14, 2008;
July 26, 2007; May 18,
2006; February 23, 2006;
December 1, 2005; May
1, 2003; February 6, 2003;
April 5,2000; November
4,1998; September 23,
1998; June 18, 1997.
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https://www.nccn.org/home/news/newsdetails?NewsID=813
https://cdn.who.int/media/docs/default-source/pvg/drug-alerts/da115---alert_115_vincristine.pdf?sfvrsn=240a9a21_4#:~:text=3)%20Vincristine%20should%20where%20possible,administration%20via%20a%20spinal%20route.

BEST PRACTICE 2:

Prevent errors involving inadvertent daily dosing of oral methotrexate.
a) Use a weekly dosage regimen default for oral methotrexate in electronic systems when medication orders are entered.

b) Require a hard stop verification of an appropriate oncologic indication for all daily oral methotrexate orders.
= For manual systems and electronic order entry systems that cannot provide a hard stop, clarify all daily orders for methotrexate when the
patient does not have a documented oncologic diagnosis.
= Hospitals should work with their software vendors and information technology teams to ensure that this hard stop is available. Software
vendors should verify that their order entry systems incorporate this hard stop feature as a critical patient safety element within their
platforms.

c) Provide specific patient and/or family education for all oral methotrexate discharge orders.

= Carefully review all printed medication lists and discharge instructions to confirm that they accurately reflect the correct oral
methotrexate dosage regimen before presenting them to the patient.

= Make sure patients receive both clear written and verbal discharge instructions for oral methotrexate. These should cover the dosing
schedule in detail, highlight the risks of taking extra doses, and clearly state that the medication is not to be used “as needed” for
symptom control.

= Require the patient to repeat back the instructions to validate that the patient understands the dosing schedule and toxicities of the
medication if taken more frequently than prescribed.

= Provide all patients with a copy of the free ISMP high-alert medication consumer leaflet on oral methotrexate (found here).

Rationale: Best Practice 2
The goal of this Best Practice is to prevent errors involving inadvertent daily dosing of oral methotrexate First Introduced:
both in the inpatient setting and after discharge. Since early 1996, harmful and fatal errors have been 2014-2015

reported to ISMP involving the accidental daily dosing of oral methotrexate that was intended for weekly

administration. Related ISMP
Methotrexate is a folate antimetabolite used to treat different types of cancers. Since the drug’s Medication Safety
introduction, its labeled indications have expanded to include non-oncologic uses. It is now used to treat Alerts!:

a variety of autoimmune diseases (e.g., psoriasis, severe rheumatoid arthritis, lupus) and other disorders. July 30, 2020; April 6,
When used forimmunomodulation to treat disorders such as rheumatoid arthritis, the drug is administered 2017; September 19,
once a week. 2013; March 26, 2009;
Prescribing errors occur when physicians or other providers, who are familiar with prescribing many December 13,2007;
medications for daily administration, erroneously prescribe this medication daily instead of weekly. November 4, 2004;
Dispensing errors occur in much the same way when pharmacy technicians and pharmacists inadvertently December 3, 2002; April
select/approve daily instead of weekly administration during order entry or verification. Patient errors occur 3,2002.

when complex directions are misunderstood. Such errors have resulted in patient harm and fatalities.

It is important for hospitals not only to ensure that the proper dosage regimen is administered during
hospitalization, but also to implement effective, proactive strategies so that the proper dosage regimen
is maintained after discharge. While all hospitals routinely provide discharge instructions to patients
and/or families about the patients’ medication use after discharge, extra attention is important with oral
methotrexate.

In 2019, the International Medication Safety Network (IMSN) introduced new Global Targeted Medication
Safety Best Practice 3 - Prevent inadvertent daily dosing of oral methotrexate for non-oncologic conditions,
aimed at preventing accidental daily instead of weekly dosing of methotrexate.

In 2019, FDA revised the labeling for methotrexate removing the option for doses given every 12 hours for
3 doses each week. ISMP has received reports about fatal errors in which patients misunderstood those
directions on their prescription container and took, for example, methotrexate 2.5 mg every 12 hours over
several consecutive days instead of 2.5 mg every 12 hours for 3 doses each week.
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https://www.ismp.org/sites/default/files/attachments/2018-11/Methotrexatefinal.pdf

BEST PRACTICE 3:

Ensure an accurate patient weight is obtained and used for medication dosing.
a) Weigh each patient as soon as possible on admission and during each appropriate* outpatient or emergency department encounter.
Avoid the use of a stated, estimated, or historical weight.

= Have metric scales available in all areas where patients are admitted or encountered. Ensure the metric weight is documented in the
medical record.

= Do notrely on a patient’s stated weight, a healthcare provider’s estimated weight, or a documented weight from a previous encounter.

* Appropriate encounters include all encounters where the patient is being seen by a licensed independent practitioner, excluding life-threatening situations where the
delay involved in weighing the patient could lead to serious harm (e.g., major trauma). Encounters that involve laboratory and other services where medications are not
prescribed or administered would be considered an exclusion to this definition.

b) Measure and document patient weights in metric units only.
= |f scales can measure in both pounds/ounces and kilograms/grams, modify the scale to lock out the ability to weigh in pounds/ounces.
= If purchasing or replacing scales, buy new scales that measure in, or can be locked to measure in, metric units only.

= Have charts that convert from kilograms (or grams for pediatrics) to pounds available near all scales, so that patients/caregivers/
parents can be told the weight in pounds, if requested.

= Ensure that electronic health record screen views, medication device screens (e.g., infusion pumps), and printed order and/or
communication forms, list, or prompt for the patient’s weight in metric units only.

= Document the patient’s weight in metric units only in all electronic and written formats.
¢) Include a patient’s weight in electronic prescriptions.

d) Include a patient’s metric weight on discharge and after visit summaries. Also, include, as appropriate, the patient’s weight in
pounds/ounces in a requisite field.

e) Improve decision support related to patient weight by:
= Utilizing appropriate pediatric growth charts to trigger alerts when a recorded weight differs significantly from the distribution curve.

= Build decision support to trigger alerts when an entered weight differs significantly from the last recorded weight from a previous
encounter.

= Building clinical decision support for weight-based dose checking.

f) Define and educate staff on weight categories, such as wet, dry, and dosing, and their relationship to medication dosing. Create
organizational policies and procedures to define the selection of each weight category (i.e., wet, dry, dosing).

Rationale: Best Practice 3

The goal of this Best Practice is to ensure, as much as possible, that the patient’s actual metric weight is First Introduced:

obtained upon each admission or appropriate encounter and used to determine medication doses. Relying 2014-2015
on a stated, estimated, or historical weight can cause inaccurate dosing (both under- and overdosing).
Related ISMP

A secondary goal of this Best Practice is to standardize the measurement and communication of a patient’s ..
Medication Safety

weight using only metric units of measure (grams [g] and kilograms [kg]). Official product labeling for

medications provides weight-based dosing using only the metric system (e.g., mg/kg, units/kg). Significant Alerts!:
medication errors have occurred when the patient’s weight was communicated and/or documented in August 28, 2025;
non-metric units of measure (pounds and ounces) and was confused with kilograms or grams. Mistakes December 1,2011;
have been reported in which practitioners converted a weight from one measurement system to another, August 26, 2010;
or weighed a patient in pounds, but accidentally documented the weight value as kilograms in the medical January 15, 2009;
record, resulting in more than a two-fold dosing error. November 17, 1999.

In 2024, the ASCO-ONS Standards addressed accurate weight measurement in Standard 1.7:

Weight and height are measured and documented in the medical record in metric units (e.g., kg

and cm). Both the measurement and documentation are verified by two individuals, one of whom

is a licensed clinician, prior to preparation and administration of a newly prescribed antineoplastic
treatment plan. The measurement is repeated when clinically appropriate as determined by the policy
of the health care organization.?

BEST PRACTICE 3 — continued on page 6
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BEST PRACTICE 3 — continued from page 5

This Best Practice was expanded to include communication of the patient’s actual metric weight in
electronic prescriptions and on discharge and after visit summaries. Additional recommendations were
added to improve weight-related clinical decision support and to address different weight categories and
their relationship to medication dosing.

Reference:

1. Siegel RD, LeFebvre KB, Temin S, et al. Antineoplastic therapy administration safety standards for adult and pediatric
oncology: ASCO-ONS standards. Oncol Nurs Forum. 2024;51(4):297-320.

BEST PRACTICE 4 (ARCHIVED)

See page 26

Ensure that all oral liquid medications that are not commercially available in unit dose packaging are dispensed by the pharmacy in an
oral syringe or an enteral syringe that meets the International Organization for Standardization (1SO) 80369 standard, such as ENFit.

BEST PRACTICE 5 (ARCHIVED)

See page 27

Purchase oral liquid dosing devices (oral syringes/cups/droppers) that only display the metric scale.

BEST PRACTICE 6 (ARCHIVED)

See page 28

Eliminate glacial acetic acid from all areas of the hospital.
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BEST PRACTICE 7:

Segregate, sequester, and differentiate all neuromuscular blocking agents (NMBs) from other medications, wherever they are stored in

the organization.

= Limit availability of NMBs to areas where they are needed such as perioperative, labor and delivery, critical care, and emergency

department (ED) settings.
= Eliminate the storage of NMBs in areas where they are not routinely used.

= In locations where they are needed, store NMBs in a secure location in sealed kits or in lock-lidded bins in an automated dispensing

cabinet (ADC).

= Segregate NMBs from all other medications in the pharmacy by placing them in separate lidded containers in the refrigerator or other

secure, isolated storage areas.

= Ensure final containers (e.g., pharmacy-prepared syringes, infusions, pharmacy-repackaged vials, manufacturer vials, 503
compounding pharmacy-prepared products) include a clearly visible and prominent warning (e.g., WARNING: PARALYZING AGENT -
CAUSES RESPIRATORY ARREST; WARNING: CAUSES RESPIRATORY PARALYSIS - PATIENT MUST BE VENTILATED) that does not obscure
important label information to communicate that respiratory paralysis will occur and ventilation is required.

= Include an auxiliary label to clearly communicate that respiratory paralysis will occur and ventilation is required (e.g., WARNING:
PARALYZING AGENT - CAUSES RESPIRATORY ARREST; WARNING: CAUSES RESPIRATORY PARALYSIS - PATIENT MUST BE VENTILATED)

on storage bins and/or ADC pockets or drawers containing NMBs.

= Configure interactive ADC alerts that require users to enter or select clinically relevant information (e.g., the purpose for removing the

drug [a code situation], whether the patient is ventilated) prior to removal.

Exception: The auxiliary label practice excludes anesthesia-prepared syringes of NMBs.

Rationale:

The goal of this Best Practice is to prevent errors related to accidental administration of NMBs

to patients, especially those not receiving proper ventilator assistance. Because the respiratory
muscles are paralyzed by these agents, errors in the compounding, dispensing, and administration
of these medications instead of other drugs have resulted in death or serious, permanent injury.
Even with patients requiring ventilator assistance, severe psychological trauma can occur if the NMB
is accidentally administered prior to sedation.

Since 1996, ISMP has highlighted the dangers associated with NMBs, having received more than
100 accidental administration reports involving these agents. Most errors with the use of these
agents have been the result of using or compounding a NMB in error instead of the intended drug.
Inadequate labeling, unsafe storage, and lack of barcode verification has been the root cause of
most of these errors. Segregation in storage areas and the use of proper warning labels can be an
effective means of preventing mix-ups with NMBs.

Best Practice 7
First Introduced:

2016-2017

Related ISMP Medication
Safety Alerts!:

December 4, 2025; July 17, 2025;
October 20, 2022; September 9,
2021; December 17, 2020; June
4,2020; January 17, 2019; June
16, 2016; December 18, 2014;
September 25, 2014; January

30, 2014; November 15, 2012;
January 14, 2010; December 4,
2008; May 30, 2007; September
22,2005; April 4,2003; January 9,
2003; December 18, 2002; May 1,
2002; August 25, 1999; October 7,
1998; May 20, 1998; April 9, 1997;
October 23, 1996; June 5, 1996.
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BEST PRACTICE 8:

Safely administer medication infusions.
a) Administer all* medication and hydration infusions via a programmable infusion pump utilizing dose error-reduction systems.!

b

-

Maintain a compliance rate of greater than 95% for the use of dose error-reduction systems.
¢) Monitor compliance with use of smart pump dose error-reduction software on a monthly basis.

d

-

If your organization allows for the administration of an intravenous (IV) bolus or a loading dose from a continuous medication
infusion, use a smart pump that allows programming of the bolus (or loading dose) and continuous infusion rate with separate limits
for each.

e) Further, implement bidirectional (e.g., autoprogramming and autodocumentation*) smart infusion pump interoperability with the
electronic health record and establish organizational expectations (e.g., compliance goals) for the use of autoprogramming and
documentation for medication and hydration infusions.

= Allocate resources for ongoing maintenance, updating, and testing of the software, drug library, and interoperability for all smart
infusion pumps.

= Ensure drug library content is consistent with the drug information and nomenclature (e.g., drug name, dosing units, dosing rate) in
the electronic health record.

This Best Practice applies to all hospital settings, both inpatient and outpatient (e.g., magnetic resonance imaging [MRI] department,

emergency department, outpatient infusion clinics), and to all situations in which medications are infused by the IV or epidural

route, including anesthesia use and patient-controlled analgesia (PCA). The only exception is for small volume vesicant infusions (i.e.,

chemotherapy vesicants) which, when administered via the peripheral route, should only be infused by gravity and NOT by an infusion/

syringe pump.

* Unless the rate of the infusion exceeds the delivery limits of the infusion pump.

t Dose error-reduction systems (DERS): Refers to the integral computer software in smart infusion pumps intended to aid in prevention of infusion programming-
related errors and warn users of potential over- or under-delivery of a medication or fluid by checking programmed doses/rates against facility configurable preset

limits specific to a medication, fluid, and to a clinical application (e.g., epidural administration) and/or location (e.g., neonatal intensive care unit, medical/surgical
unit).

1 Autoprogramming: Automatic-programming of infusion parameters from the electronic health record system to the smart infusion pump (which are then verified,
and the infusion is started manually by the practitioner) after use of the barcode medication administration system to associate the patient, fluid container (e.g., bag,
bottle, syringe), and pump channel. Autodocumentation (also known as autocharting or infusion documentation): Sending infusion information such as intake data,
dose/rate changes, and infusion stop time, to the electronic health record system for manual clinician confirmation to enable accurate recording of this information to
the patient’s record after the infusion is started.

Rationale: Best Practice 8

The goal of this Best Practice is to ensure the use of dose error-reduction technology to First Introduced:

prevent infusion-related medication errors, which can cause harm to patients. Infusion- 2016-2017

related medication errors expose patients to a higher risk of harm. Programmable infusion

pumps with DERS help to avert these potentially harmful errors by “remembering” the large Related ISMP Medication Safety
number of “rules” (hospital-defined dosing limits and other clinical advisories) entered into Alerts!:

thedrug Iibra.ry and applying those “rules” during pL.Jmp prc?g.ramr?wing t.o warn clini.ci.ans August 14, 2025; March 13, 2025;

about p?tentlally unsz?\fe dr.ug therapy. Implementatlo.n of bidirectional .|nteroperab|l|ty September 5, 2024; June 29, 2023; May
c.onnectlng the srT1art infusion pump.and the elect.ronlc health record will further red.uce the 18, 2023; April 20, 2023; October 20,
.nsk of progra.mm.lng errors and provide a mechanism for more accurate documentation of 2022; July 28, 2022; May 7, 2020; July
infusing medications. 12, 2018; May 31, 2018; April 5, 2018;

April 9,2015; February 23,2012; May
5,2011; October 7, 2010; April 8,2010;
August 28, 2008; September 20, 2007;
August 23, 2007; June 14, 2007; April
19, 2007; May 6, 2004; April 7, 2005;
September 18, 2002.

See also: ISMP Guidelines for Optimizing

Safe Implementation and Use of Smart
Infusion Pumps (2020)
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https://home.ecri.org/blogs/ismp-resources/guidelines-for-optimizing-safe-implementation-and-use-of-smart-infusion-pumps
https://home.ecri.org/blogs/ismp-resources/guidelines-for-optimizing-safe-implementation-and-use-of-smart-infusion-pumps
https://home.ecri.org/blogs/ismp-resources/guidelines-for-optimizing-safe-implementation-and-use-of-smart-infusion-pumps

BEST PRACTICE 9:

Ensure all appropriate antidotes, reversal agents, and rescue agents are readily available. Have standardized protocols and/or coupled
order sets in place that permit the emergency administration of all appropriate antidotes, reversal agents, and rescue agents used in
the facility. Have directions for use/administration readily available in all clinical areas where the antidotes, reversal agents, and rescue
agents are used.

= |dentify which antidotes, reversal agents, and rescue agents can be administered immediately in emergency situations to prevent
patient harm.

= Use this list to develop appropriate protocols or coupled order sets to ensure that the above Best Practice is met.

Rationale: Best Practice 9

The goal of this Best Practice is to ensure that when an antidote, reversal agent, or rescue First Introduced:

agentis known for a drug that has a high potential to cause an adverse reaction, or if a toxic 2016-2017

dose is inadvertently administered, the agent is readily available and can be administered

without delay. Some medications have a high potential to cause an adverse reaction Related ISMP Medication

even when the appropriate dose is administered (e.g., iron dextran). Adverse effects can Safety Alerts!:

also occu.r ifan over(.jose ofa me.dication is acci.dent.ally adrhinis.tered. In Poth cases, January 27,2022; June 18, 2015; July
the reaction can be llfe—.threatenlng, and sometimes immediate |ntervent|on is needed. 1,2010; April 8, 2010; March 11, 2010;
For sc?me drugs, an antidote, reversal agent, or rescue agent r'ne.ay exist to cou.nteract the February 22, 2007; January 11, 2007;
reactlor?. For.exam.pl.e, naloxo.ne counteracts the effec.ts of 9p|0|ds, flumazenil counte.racts December 14, 2006; November 3, 1999;
benzodiazepines, lipid emulsions counteract the cardiotoxic effects of local anesthetics, and September 10, 1999.

uridine triacetate counteracts the toxic effects of fluorouracil.

ISMP has received reports of death and serious harm because there was a delay in

the administration of the appropriate antidote, reversal agent, or rescue agent (e.g.,
EPINEPHrine for anaphylaxis). Known antidotes, reversal agents, and rescue agents must
be routinely available and, in certain situations, stored in areas where these high-risk
medications are administered. In addition, it is important to have standardized protocols or
coupled order sets so qualified staff can treat the reaction/overdose without waiting for an
order from the prescriber. Also, the directions for use should be available near where these
agents are stored to avoid a delay or improper use and administration of the agent.

See page 29

Eliminate all 1,000 mL bags of sterile water (labeled for “injection,” “irrigation,” or “inhalation”) from all areas outside of the pharmacy.
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BEST PRACTICE 11:

When compounding sterile preparations, utilize workflow management systems.

= Minimize sterile compounding outside a pharmacy environment.

= Follow safe pharmacy processes for use of technology*

= |dentify safety gaps specific to each technology and create an action plan to avoid errors.

= If you are not currently using workflow management systems, create an implementation plan.

= Before implementing compounding technology, perform a failure mode and effects analysis of the new system and workflow process.

* See ISMP Guidelines for Sterile Compounding and the Safe Use of Sterile Compounding Technology (2022)

Rationale:

The goal of this Best Practice is to prevent medication errors during sterile compounding of
drugs. ISMP has reported multiple serious compounding errors that caused patient harm
or death mostly due to preparation of the wrong concentration/strength or using the wrong
product or diluent. Unfortunately, such errors are exceedingly difficult to detect for those
who administer the preparations. Consequently, drug compounding errors that are not
caught before the preparation leaves the pharmacy or not caught by the person preparing
a product outside a pharmacy setting, have a high likelihood of reaching the patient. Many
of these errors would have been identified if dispensing technology had been utilized. ISMP
surveys have shown that practitioners who practice sterile compounding are aware or have
personally experienced errors when preparing sterile preparations, including those caught
and corrected prior to administration as well as those that have reached a patient. The

use of technology can help reduce medication errors associated with preparing, verifying,
tracking, and documenting the compounding of sterile preparations.

To support safer sterile compounding and avoid the potential for patient harm from
improperly compounded sterile medications, it is imperative that pharmacies implement
measures to minimize opportunities for human error in the sterile compounding process. It
is equally important that sterile compounding outside a pharmacy be minimized, and that
safe processes for the use of technology are followed, including identifying and creating
action plans for safety gaps with each technology.

Best Practice 11
First Introduced:

2016-2017

Related ISMP Medication Safety
Alerts!:

January 28, 2021; October 22, 2020;
August 13, 2020; March 12, 2015;
January 15, 2015; December 18, 2014;
October 9,2014; July 11, 2013; October
18,2012; June 2,2011; April 21, 2011;
July 1, 2010; April 23, 2009; August 23,
2000.
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https://home.ecri.org/blogs/ismp-resources/guidelines-for-sterile-compounding-and-the-safe-use-of-sterile-compounding-technology

BEST PRACTICE 12:
(INCORPORATED INTO BEST PRACTICE 15)

See page 14

Eliminate the prescribing of fentaNYL patches for opioid-naive patients and/or patients with acute pain.

BEST PRACTICE 13:

Eliminate injectable promethazine from the formulary.

= Remove injectable promethazine from all areas of the organization including the pharmacy.

= Classify injectable promethazine as a non-stocked, non-formulary medication.

= Implement a medical staff-approved automatic therapeutic substitution policy to convert all injectable promethazine orders to

another antiemetic.

= Remove injectable promethazine from all medication order screens, and from all order sets and protocols.

This Best Practice includes not using intramuscular administration of promethazine because this can also cause tissue damage if

accidentally injected intra-arterially.

Rationale:

The goal of this Best Practice is to eliminate the risk of serious tissue injuries and
amputations from the inadvertent arterial injection or intravenous (IV) extravasation of
injectable promethazine. ISMP brought attention to this serious issue in August 2006 and
conducted a survey to determine the prevalence of the issue. Of the nearly 1,000 responses
to the survey, 1in 5 reported awareness of such an occurrence in their facility during the
prior 5 years. Injectable promethazine has been included on the ISMP List of High-Alert
Medications in Acute Care Settings since 2007.

In 2009, ISMP recommended removal of injectable promethazine from an organization’s
formulary, if possible, and use of safer alternatives. In 2023, the American Society of Health-
System Pharmacists (ASHP) House of Delegates, Council on Therapeutics approved the
following:

To advocate that injectable promethazine be removed from hospital formularies;
further, to encourage regulatory and safety bodies to review patient safety data

and conduct research on adverse events related to administration of injectable
promethazine; further, to encourage manufacturers to produce injectable promethazine
in package sizes and concentrations that reduce risk.*

In 2023,the US F nd Drug Administration (FDA n requiring manufacturers to

add administration recommendations to prescribing information as well as on carton and
container labels. FDA recommends injection via deep intramuscular administration instead
of IV administration. If it must be administered IV, they are alerting practitioners to follow the
updated labeling information to dilute promethazine injection and administer by IV infusion
to reduce the risk of severe tissue injury. Although the labeling changes are a step in the right
direction, we believe stronger action is needed.

Reference:

1. ASHP House of Delegates approves new policies. Am J Health Syst Pharm. 2023;80(21):1525-1526.

Best Practice 13
First Introduced:

2018-2019

Related ISMP Medication
Safety Alerts!:

January 11, 2024; July 29, 2021; June
27,2013; October 8, 2009; September
24,2009; October 9, 2008; November 2,
2006; August 10, 2006.
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https://home.ecri.org/blogs/ismp-resources/high-alert-medications-in-acute-care-settings
https://home.ecri.org/blogs/ismp-resources/high-alert-medications-in-acute-care-settings
https://www.fda.gov/drugs/drug-safety-and-availability/fda-requires-updates-labeling-promethazine-hydrochloride-injection-products?utm_medium=email&utm_source=govdelivery

BEST PRACTICE 14:

Seek out and use information about medication safety risks and errors that have occurred outside your facility, in other organizations,
and take action to prevent similar errors.

Appoint a single healthcare professional (preferably a medication safety officer) to be responsible for oversight of this activity in the
hospital.

Identify reputable resources (e.g., ISMP, Joint Commission, ECRI, patient safety organizations, state agencies) to learn about risks and
errors that have occurred externally.

Establish a formal process for monthly review of medication risks and errors reported by external organizations, with a new or existing
interdisciplinary team or committee responsible for medication safety. The process should include a review of the hospital’s current

medication-use systems (both manual and automated) and other data such as internal medication safety reports to determine any

potential risk points that would allow a similar risk or error to occur within the hospital.

= Determine appropriate actions to be taken to minimize the risk of these types of errors occurring in the hospital.

= Document the decisions reached and gain approval for required resources as necessary.

= Share the external stories of risk and errors with all staff, along with any changes that will be made in the hospital to minimize their

occurrence, and then begin implementation.

= Once implemented, periodically monitor the actions selected to ensure they are still being implemented and are effective in achieving

the desired risk reduction. Widely share the results and lessons learned within the facility.

Rationale:

One of the most important ways to prevent medication errors is to learn from errors that have occurred

in other organizations and to use that information to identify potential risk points or practices within

your organization to prevent similar errors. Experience has shown that a medication error reported in one
organization is also likely to occur in another. Seeking out external sources of risks and errors prompts the
evaluation of similar risks within the organization that may otherwise be hidden, lying dormant for years
before they cause an adverse outcome.

Because there is a natural human tendency to “normalize” errors that happen elsewhere, believing they
will never happen within the organization, leaders must convey that these external risks and errors offer
valuable and necessary learning opportunities and must be sought out and reviewed regularly. They must
convey that the organization is vulnerable to errors, and that they consider external errors to be a “clear and
present danger” in their organization for which steps must be taken to prevent a similar occurrence.

To establish a process for learning from external risks and errors, organization leaders must identify reliable
sources of information, establish a systematic way to review this information, assess the organization’s
vulnerability to similar events, and determine a workable action plan to address any vulnerabilities. To
facilitate such a process, ISMP publishes the ISMP Medication Safety Alert! Acute Care - Action Agenda in
January, April, July, and October to summarize important topics published in the ISMP Medication Safety
Alert! Acute Care newsletters during the previous 3 months. The Action Agenda is prepared for leadership to
use at an interdisciplinary committee meeting and with front-line staff to stimulate discussion and action to
reduce the risk of medication errors. Each Action Agenda item includes a brief description of the medication
safety problem, recommendations to reduce the risk of errors, and the issue number to locate additional
information.

Other credible sources of information about risks and errors that can be used to proactively address known
medication safety issues that could otherwise lead to harmful patient outcomes include the following: Joint
Commission Sentinel Event Alert, advisories from the US Food and Drug Administration (FDA), the Centers
for Medicare & Medicaid Services (CMS), patient safety organization publications, peer-reviewed journals,
and newsletters. It should be noted that CMS states that:

Medication errors are a substantial source of morbidity and mortality risk in the hospitalized setting.
Therefore, hospitals must take steps to prevent, identify, and minimize these errors. These steps must
be based on accepted professional principles. This includes not only ensuring that the pharmacy

BEST PRACTICE 14 — continued on page 13

Best Practice 14
First Introduced:

2018-2019

Related ISMP
Medication Safety
Alerts!:

January 15, 2026;
February 9, 2023; March
23,2017; February 9,
2017; November 6,

2008; November 29,
2007; January 13, 2005;
February 25, 1998.
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BEST PRACTICE 14 — continued from page 12

processes conform to accepted standards of pharmacy practice but also proactively identifying and
reviewing Adverse Drug Events (ADE) that occur. Pharmacies also need to be aware of external alerts to
real or potential pharmacy-related problems in hospitals.*

Reference:

1. Revisions to State Operations Manual (SOM), Appendix A -survey protocol, regulations and interpretive guidelines for hospitals.

Centers for Medicare and Medicaid Services. CMS Manual System Pub. 100-07 State Operations Provider Certification.
November 20, 2015. Accessed January 21, 2026.
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https://www.cms.gov/regulations-and-guidance/guidance/transmittals/downloads/r151soma.pdf

BEST PRACTICE 15:

Verify and document a patient’s opioid status (naive versus tolerant*) and type of pain (acute versus chronic) before prescribing and
dispensing extended-release and long-acting opioids.

= Default order entry systems to the lowest initial starting dose and frequency when initiating orders for extended-release and long-
acting opioids.

= Alert practitioners when extended-release and long-acting opioid dose adjustments are required due to age, renal or liver impairment,
or when patients are prescribed other sedating medications.

= Eliminate the prescribing of fentaNYL patches for opioid-naive patients and/or patients with acute pain.

= Eliminate the storage of fentaNYL patches in automated dispensing cabinets or as unit stock in clinical locations where acute pain is
primarily treated (e.g., in the emergency department, operating room, postanesthesia care unit, procedural areas).
*Adult patients considered opioid-tolerant are those receiving, for 1 week or longer, at least: 60 mg oral morphine/day; 25 mcg transdermal fentaNYL/hour; 30 mg oral
oxyCODONE/day; 8 mg oral HYDROmorphone/day; 25 mg oral oxyMORphone/day.

Pediatric patients (11 years and older) considered opioid-tolerant are those who are already receiving and tolerating a minimum daily opioid dose of at least 20 mg
oxyCODONE orally or its equivalent (applicable to OxyContin’s pediatric indication only).

See individual product information for which products: have strengths or total daily doses only for use in opioid-tolerant patients or are only for use in opioid-tolerant
patients at all strengths.*

. January 2017. Accessed February 4, 2026.

Rationale: Best Practice 15

The goal of this Best Practice is to support appropriate prescribing of extended-release First Introduced:

and long-acting opioid medications and prevent death and serious patient harm from 2020-2021

inappropriate use of these medications. A secondary goal is to specifically prevent the

inappropriate use of fentaNYL patches to treat acute pain in patients who are opioid-naive. Related ISMP Medication
FentaNYL patches were the highest-ranking drug involved in serious adverse drug events Safety Alerts!:

(ADEs) reported to the US Food and Drug Administration (FDA) from 2008 through 2010. ISMP
continues to receive reports, including fatalities, due to the prescribing, dispensing, and
administration of fentaNYL patches to treat acute pain in opioid-naive patients.

August 28, 2025; March 11, 2021;
January 28, 2021; July 2, 2020;
January 26, 2017; October 20, 2016;
November 6, 2014; October 9, 2014;
October 17,2013; May 30, 2013; June
17,2010; May 20, 2010; February 11,
2010; October 8,2009; November 6,
2008; July 12,2007; June 28,2007,
August 11, 2005; May 20, 2004; April 18,
2001.
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https://www.fmda.org/assets/docs/journal-club/Blueprint%20Opioid%20LA.ER%20REMS%20as%20of%201.20.2017.pdf

BEST PRACTICE 16:

Reduce errors when medications are removed from a dispensing cabinet using the override function.

a) Limit the variety of medications that can be removed from an automated dispensing cabinet (ADC) using the override function.

b) Require a medication order (e.g., electronic, written, telephone, verbal) prior to removing any medication from an ADC, including

those removed using the override function.

¢) Monitor ADC overrides to verify appropriateness, transcription of orders, and documentation of administration.

d) Periodically review for appropriateness the list of medications available using the override function.

= Restrict medications available using override to those that would be needed emergently (as defined by the organization) such as
antidotes, rescue and reversal agents, life-sustaining drugs, and comfort measure medications such as those used to manage acute

pain or intractable nausea and vomiting.

Rationale:

The goal of this Best Practice is to minimize risks associated with the removal of medications
from an ADC using the “override” feature. One of the biggest challenges to the safe use

of ADCs is the ease with which medications can be removed upon override, many times
unnecessarily and with a lack of perceived risk. Practitioners often view the override

process as a routine, rather than a risky step, and fail to recognize that use of the feature
should be situation dependent and justifiable, and not based merely on an approved list of
medications that can be obtained via override. Removing medications using the override
feature should be limited to emergent circumstances when waiting for a pharmacist to
review an order could adversely impact the patient’s condition, and approved overridable
medications should be limited to those that fit this intended use.*

Sometimes, practitioners will obtain medication from an ADC without a specific verbal,
telephone, written, or electronic order. This may be incorrectly referred to as an “override”;
however, all true overrides should begin with an order (or protocol) and end with a decision
not to wait for a pharmacist review before obtaining the medication from the cabinet.

A process should be in place for pharmacists and nurse managers to retrospectively review
medications removed using the override feature. Too often this step is absent or inadequate,
or important findings never reach nurse leaders who have oversight of nursing practice.!

ISMP has repeatedly received reports of harmful and fatal medication errors that involved
practitioners removing medications using the override feature of an ADC.

* When selecting medications to be accessible using the override feature, avoid multiple use containers and
limit the number of drug concentrations and the quantity of vials/ampules/tablets available.

T When monitoring override activity, specifically look for situations where more than one dose or one dosing
unit was removed, the practitioner or practitioner type who is performing the override, and use this and
other organization-specific data when periodically reviewing the appropriateness of the list of medications
available.

Best Practice 16
First Introduced:

2020-2021

Related ISMP Medication Safety
Alerts!:

December 19, 2019; October 24, 2019;
August 1, 2019; March 14, 2019;
February 28, 2019; February 14, 2019;
January 17, 2019; February 22, 2018;
January 11, 2018; June 2, 2016; March
10, 2011; January 13,2011; September
9,2010; November 19, 2009; January 17,
2008; May 31, 2007; February 22, 2007.

See also: ISMP Guidelines for the Safe
Use of Automated Dispensing Cabinets
(2019).
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https://home.ecri.org/blogs/ismp-resources/guidelines-for-the-safe-use-of-automated-dispensing-cabinets
https://home.ecri.org/blogs/ismp-resources/guidelines-for-the-safe-use-of-automated-dispensing-cabinets

BEST PRACTICE 17:

Safeguard against errors with oxytocin use.

a) Require the use of standard order sets for prescribing oxytocin antepartum and postpartum that reflect a standard clinical approach

in your organization for labor induction/augmentation and to control postpartum bleeding.

b) Standardize to a single concentration and bag size for both antepartum and postpartum oxytocin infusions (e.g., 30 units of oxytocin

in 500 mL Lactated Ringer’s solution).

¢) Standardize how oxytocin doses, concentration, and rates are expressed. Communicate orders for oxytocin infusions in terms of the
dose rate (e.g., dosage/time) and not by volume rate (volume/time) and align with the smart infusion pump dose error-reduction

system (DERS).

d) Provide oxytocin in a standard ready-to-administer form. Boldly label both sides of the infusion bag to differentiate oxytocin bags

from plain hydrating solutions and magnesium sulfate infusions.

e) Avoid bringing oxytocin infusion bags to the patient’s bedside until it is prescribed and needed.

Rationale:

The goal of this Best Practice is to prevent errors associated with oxytocin use. Intravenous
(IV) oxytocin is used antepartum to induce labor in patients with a medical indication,

to stimulate or reinforce labor in selected cases of uterine inertia, and as an adjunct in

the management of an incomplete, inevitable, or elective abortion. Used postpartum, IV
oxytocin is indicated to produce uterine contractions during expulsion of the placenta and to
control postpartum bleeding or hemorrhage. However, improper administration of oxytocin
can cause hyperstimulation of the uterus, which in turn can result in fetal distress, the need
for an emergency cesarean section, or uterine rupture. A few maternal, fetal, and neonatal
deaths have been reported because of oxytocin errors.

Since the mid-1990s, ISMP has been publishing safety alerts related to errors with oxytocin
use. In February 2020, ISMP analyzed voluntary error reports submitted to the ISMP National
Medication Errors Reporting Program (ISMP MERP) between 1999 and 2019. During that
time, 52 reports involved oxytocin. About 10% of the reports described more than one
oxytocin error that had occurred. About 44% of the reported events originated during
dispensing, about a quarter (23%) originated during administration, and 13% during
prescribing. A quarter (25%) of all events resulted in maternal, fetal, or neonatal harm.
Analysis of these reports identified five event themes: prescribing errors, look-alike drug
packaging and names, preparation challenges, administration-associated errors, and
communication gaps; therefore, a Best Practice recommendation has been created for each
of these five event themes.

Best Practice 17
First Introduced:

2022-2023

Related ISMP Medication
Safety Alerts!:

June 19, 2025; June 1, 2023; January
28,2021; November 5, 2020; February
13, 2020; January 30, 2020; July 26,
2018; April 19, 2018; August 9, 2012;
September 9, 2010; June 3,2010; June
18,2009; September 11, 2008; June
15, 2006; March 23, 2006; November 3,
2005; October 20, 2005; July 14, 1999;
June 30, 1999.
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BEST PRACTICE 18:

Maximize the use of barcode verification prior to medication and vaccine administration by expanding use beyond inpatient care areas.

a) Specifically target clinical areas with an increased likelihood of a short or limited patient stay (e.g., emergency department,
perioperative areas, infusion clinics, dialysis centers, radiology, labor and delivery areas, catheterization laboratory, outpatient

areas).

b) Regularly review compliance and other metric data to assess utilization and effectiveness of this safety technology (e.g., scanning

compliance rates, bypassed or acknowledged alerts).

Rationale:

The goal of this Best Practice is to expand the utilization of barcode verification to care

areas beyond inpatient care units. Implementation of barcode medication administration

is a well proven error-prevention strategy. Errors due to look-alike packages and labels are
commonly reported to the ISMP National Medication Errors Reporting Program (ISMP MERP).
Contributing factors in these events include the use of highly stylized label graphics and
similar cap and label colors. Products that have similar names and dosages, are used in the
same setting, and/or are stored near one another, adds to the risk for mis-selection. Wrong
patient errors have also been reported to ISMP MERP. Barcode medication administration
systems are designed to catch medication errors at the point of administration. Although this
safeguard is commonly utilized in inpatient care areas, adoption tends to lag in procedural
settings and other clinical areas where there is short or limited patient encounter. ISMP has
received numerous error reports where barcoding prior to medication administration could
have alerted practitioners to the wrong drug, wrong dose, or wrong patient, thus preventing
the error. Therefore, implementing barcode verification prior to medication and vaccine
administration in care areas beyond the inpatient setting will help deliver the maximum
medication safety benefit to patients. (See also NEW Best Practice 24.)

Best Practice 18
First Introduced:

2022-2023

Related ISMP Medication Safety
Alerts!:

September 21, 2023; August 11, 2022;
April 11, 2019; November 29, 2018;
February 22,2018; June 16, 2016;
November 5, 2015; June 5, 2015.
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BEST PRACTICE 19:

Layer numerous strategies throughout the medication-use process to improve safety with high-alert medications.

a) For each medication on the facility’s high-alert medication list, outline a robust set of processes for managing risk, impacting as

many steps of the medication-use process as feasible.

o
-

Ensure that the strategies address system vulnerabilities in each stage of the medication-use process (i.e., prescribing, dispensing,

administering, and monitoring) and apply to prescribers, pharmacists, nurses, and other practitioners involved in the medication-

use process.

¢) Avoid reliance only on low-leverage risk-reduction strategies (e.g., applying high-alert medication labels on pharmacy storage bins,
providing education) to prevent errors, and instead bundle these with mid- and high-leverage strategies.

d

-

(e.g., chemotherapy, opioid infusions, intravenous [IV] insulin, heparin infusions).

Limit the use of independent double checks to select high-alert medications with the greatest risk for error within the organization.

e) Engage patients and family members to improve safe use of high-alert medications by providing targeted education to those

receiving select, defined high-alert medications.

f) Include strategies to address health equity and literacy issues.

g) Establish criteria to trigger an automatic consultation with a pharmacist or patient educator, diabetes educator, social services,
or home care. Specific drugs to consider for targeted education: insulin, U-500 insulin, methotrexate, oral (and injectable)
chemotherapy, opioids, investigational medications, anticoagulants, any medication that has an administration device (inhalers,
pens, ambulatory infusion pumps), and medications that require dose sequencing or “titration.”

h) Regularly assess for risk in the systems and practices used to support the safe use of medications by using information from internal
and external sources (e.g., Joint Commission, ISMP, the US Food and Drug Administration [FDA]).

i) Establish outcome and process measures to monitor safety and routinely collect data to determine the effectiveness of risk-

reduction strategies.

Rationale:

Events continue to happen in hospitals with medications that are on the hospital’s list

of high-alert medications. High-alert medications are drugs that bear a heightened risk
of causing significant patient harm when they are used in error. Although mistakes may
or may not be more common with these drugs, the consequences of an error with these
medications are clearly more devastating to patients. This is repeatedly borne out in the
literature and by reports submitted to the ISMP National Medication Errors Reporting
Program (ISMP MERP). High-alert medications top the list of drugs involved in moderate
to severe patient outcomes when an error happens. Most facilities have defined a list of
high-alert medications, but some hospitals have neither a well-reasoned list of high-alert
medications nor a robust set of processes for managing the high-alert medications on
their list. Organizations’ attempts to prevent errors may be limited to low-leverage risk-
reduction strategies, rely on staff vigilance to keep patients safe, or focus on a single step
or a single practitioner in the medication-use process. The goal of this Best Practice is to
engage hospitals to reassess their current list of high-alert medications, enact robust error-
prevention strategies throughout the medication-use process, and monitor outcomes to
reduce the risk of harm with these drugs.

Best Practice 19
First Introduced:

2022-2023

Related ISMP Medication
Safety Alerts!:

June 4, 2020; June 6, 2019; August 23,
2018; October 23, 2014; September 19,
2013; September 5,2013; April 4,2013;
April 8,2010; January 11, 2007.
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BEST PRACTICE 20:

Safeguard against wrong-route errors with tranexamic acid.

a) Utilize point-of-care barcode-assisted medication safety checks prior to administering medications in surgical and obstetrical areas.

b

-

tranexamic acid.

When appropriate, use premixed intravenous (1V) bags of tranexamic acid, which are less likely to result in mix-ups than vials of

c) If possible, do not store tranexamic acid vials in any storage locations within the operating room or procedural areas.

= Separate or sequester tranexamic acid in storage locations (e.g., pharmacy) and avoid storing local anesthetics and tranexamic acid

near one another.

o
-

To prevent misidentifying medications by viewing only the vial caps, avoid storing injectable medication vials in an upright position,

especially when stored in a bin or drawer below eye level. Store them in a way that always keeps their labels visible.

e) Conduct a review to identify any look-alike ampules or vials (including caps) and determine if the risk of a mix-up will be reduced by
purchasing them from different manufacturers. If so, purchase them from different manufacturers.

f) Consider labeling vial caps with a label that states, “Contains Tranexamic Acid.”

Rationale:

The goal of this Best Practice is to prevent errors associated with wrong-route administration
of tranexamic acid. Tranexamic acid is an antifibrinolytic that is used perioperatively or
off-label for a variety of hemorrhagic conditions to control bleeding, including postpartum
hemorrhage. When accidentally administered intrathecally, tranexamic acid injection is a
potent neurotoxin with a mortality rate of about 50% and is almost always harmful to the
patient. Survivors of intraspinal tranexamic acid often experience seizures, permanent
neurological injury, and paraplegia.

ISMP has published several safety alerts related to wrong-route errors with tranexamic acid.
It was initially introduced in November 2015 and again in May 2019 when ISMP received
cases of accidental intraspinal injection of tranexamic acid involving container mix-ups. A
National Alert Network (NAN) warning was then published in September 2020. At that time
in the United States, other local anesthetics such as BUPivacaine and ROPivacaine were
packaged in vials with the same blue color cap as tranexamic acid. In December 2020, the
US Food and Drug Administration (FDA) released a warning about tranexamic acid errors
and took action to revise its container and carton labels, as well as to include the risk of
incorrect administration route in the prescribing information. Tranexamic acid and local
anesthetics are also available in ampules outside the United States which contain labels on
clear glass that are difficult to read and can be mistaken for one another. In addition, these
drugs are often found in areas where barcode scanning may not have been implemented

or is not routinely utilized (e.g., perioperative areas, labor and delivery, emergency
department), so practitioners are less likely to detect mix-ups. In 2025, after repeated
warnings of the catastrophic risk of wrong drug, wrong-route errors, where vials/ampules
of intravenous tranexamic acid have been inadvertently administered intrathecally instead
of local anesthetics, the Anesthesia Patient Safety Foundation and ISMP released a joint
announcement and applauded FDA for increasing awareness regarding this potentially fatal
patient safety issue by requiring changes to tranexamic acid prescribing information.

Best Practice 20
First Introduced:

2024-2025

Related ISMP Medication Safety
Alerts!:

December 4, 2025; November 20, 2025;
August 24, 2023; January 28,2021;
December 17, 2020; September 10, 2020;
January 16, 2020; August 15, 2019;
August 1,2019; May 23, 2019; October
18,2018; November 5,2015; July 16,
2015.
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BEST PRACTICE 21:

Establish organizational expectations for complete medication reconciliation at admission, at all changes in the level of care (including

transitions to and from the perioperative setting), and at discharge.

a) Create specific medication reconciliation policies that outline workflow for inpatient, perioperative, emergency, and ambulatory

settings.
b) Clearly define the professional staff responsible for the various steps of the process.
c) Establish medication reconciliation as a three-step process.

i. Collect the best possible medication history.

a. Organizations should prioritize and fund dedicated staff to collect the best possible medication history.

1) Leverage the medication expertise of the pharmacy department to establish competency criteria for this role and ensure

that staff are appropriately trained and that competencies are maintained.

b. Ideally, the best possible medication history should be collected before admission orders are written, before the first dose of

medication is administered.

c. When collecting the best possible medication history, obtain information about allergies and associated reactions,
prescriptions, and over-the-counter medications (including herbal and dietary supplements) and non-enteral medications

(e.g., transdermal patches, injections, infusions, implantable pumps).

ii. Clarify the medication history as needed.

a. The process of collecting the best possible medication history may include the use of at least one outside resource (e.g.,
pharmacy, provider, clinic note) to verify the history provided by the patient/family/caregiver.

iii. Reconcile the medication history with the current care plan. Establish the expectation that a prescriber reconciles the medication
history and makes appropriate changes as needed. This list of medications should be compared, by a prescriber, with the
medication plan for admission or outpatient management (e.g., emergency department care, ambulatory care, outpatient
surgical care) and should be done before admission orders are written or before the first dose of medication is administered.

d) Ensure that the discharge medication list is accurate. Consider including interdisciplinary practitioners (e.g., prescribers, nurses,
pharmacists, respiratory therapists, dieticians, case managers) during rounds. Make the discharge medication list available to the
next provider (e.g., pharmacy care practitioner, long-term care facility), the patient, and the outpatient pharmacy.

e) Provide timely patient education given before discharge to ensure clarity regarding which medication should be continued and

which should be discontinued.

Rationale:

The goal of this Best Practice is to eliminate medication errors during transitions in

patient care. Inconsistent knowledge and documentation of medications is a known

cause of medication errors and adverse drug events, which can negatively affect patient
outcomes. Discrepancies in medication histories and incomplete or inaccurate medication
reconciliation are common causes of errors during transitions in care. Drug omissions,
wrong doses, wrong drugs, additional drugs, and drugs inappropriate for the patient’s
current level of care or care setting, have all been a result of errors at transitions in

the continuum of patient care. Establishing expectations for conducting medication
history collection, verification, and reconciliation, as well as designating the specific and
appropriate individuals who should complete each process step are key to improving

safe care handoffs for patients. These Best Practice strategies are intended to prevent
medication errors by facilitating collection of the best possible, most complete medication
list at the patient’s entry to the care setting, ensuring the medication and doses are correct
for that patient given their current state of health, and by having a provider reconcile the
medication history list to prescribed therapy documenting modifications and resolving any
discrepancies.

Best Practice 21
First Introduced:

2024-2025

Related ISMP Medication
Safety Alerts!:

November 20, 2025; August 28, 2025;
March, 23, 2023; November 17, 2022;
July 14, 2022; June 16, 2022; June
2,2022; March 24, 2022; February
11,2021; December 19, 2019; July
18,2019; June 20, 2019; May 9, 2019;
June 14, 2018; March 22, 2018; May
18,2017; January 12,2017; June 18,
2015; October 31, 2013; September 5,
2013; August 8, 2013.
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BEST PRACTICE 22:

Safeguard against errors with vaccines administered in the inpatient and associated outpatient settings.

a) Utilize standard order sets to prescribe vaccines. Require an order prior to administration of any vaccine. Utilize the full generic

name and brand name (if applicable) and avoid vaccine abbreviations.

o
-

Verify a patient’s immunization status (in the electronic health record [EHR] as well as vaccine registries) prior to providing vaccines.

¢) Provide patients and/or caregivers with vaccine information (e.g., Vaccine Information Statement [VIS]) in their primary language

prior to vaccination.

o
-

Store vaccines in separate bins or containers based on type and formulation. Store two-component vaccines together.

e) Use prefilled syringes when available. If not available, prepare each vaccine dose immediately prior to administration and label with

the vaccine name, dose, and if appropriate, the indicated age range.

f) If multiple adults and children are being vaccinated at the same time, separate them into distinct treatment areas; bring only one

patient’s vaccines into the treatment area at a time.

g) Verify the patient’s identity using two unique identifiers.

h) Use barcode scanning technology to verify the correct vaccine and dose are being administered to the correct patient.

i) Document the vaccine’s national drug code (NDC) number, lot number, and expiration date prior to administration; document
administration in the EHR, and ensure information is sent to the local or state vaccine registry.

j) Provide vaccinators with ongoing education and competency assessment about vaccines and their appropriate storage, selection,

administration, and monitoring.

Rationale:

Immunizations prevent diseases in children and adults; however, errors with vaccines can
result in unintended and unrecognized vulnerability, leaving patients unprotected against
serious diseases. ISMP (in cooperation with the California Department of Public Health)
established the ISMP National Vaccine Errors Reporting Program (ISMP VERP) in 2012 to
collect data about the types of errors occurring and their underlying causes. Analysis of
reports submitted to ISMP VERP show that there are opportunities to reduce the risk of
vaccine errors based on commonly identified contributing factors, such as errors with
age-specific formulations, wrong patient errors due to confusion between siblings, invalid
doses (given too soon) or missed opportunities to vaccinate, wrong-route errors caused by
unfamiliarity with the vaccine, errors with combination vaccines or vaccines with diluents,
wrong vaccines related to vaccine nomenclature, wrong vaccine and dose errors related to
labeling and packaging, errors related to unsafe vaccine storage, administration of expired
vaccines, and failure to involve the patient in the verification process. The goal of this

Best Practice is to draw attention to and call for the adoption of specific error-prevention
strategies that will mitigate the risk of vaccine errors based on commonly identified
contributing factors.

Best Practice 22
First Introduced:

2024-2025

Related ISMP Medication Safety
Alerts!:

October 17, 2024; November 30, 2023;
November 2, 2023; September 21,

2023; September 7, 2023; December 15,
2022; November 17, 2022; November
3,2022; August 11, 2022; July 14, 2022;
December 16,2021; November 18, 2021;
June 3,2021; March 11, 2021; December
17,2020; February 28, 2019; February
22,2018; November 16,2017; October 6,
2016; June 16, 2016; May 5,2016; March
26, 2015; December 4, 2014; October 9,
2014; September 25, 2014; February 13,
2014; November 28, 2013; October 17,
2013; August 8,2013.
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NEW BEST PRACTICE 23:

Improve safety with use of intravenous (V) push medications.

Optimize the use of ready-to-administer medications.
Minimize unnecessary dilution and reconstitution of IV push medications outside a pharmacy.
Eliminate the practice of diluting medications in sodium chloride flush syringes.

If the rate of an IV push medication is not practical to be administered manually (e.g., over 5 minutes) use an infusion pump with
dose error-reduction systems (DERS).

Manually pushed medications should be continuously administered and not left unattended.

Monitor for and understand each workflow to address deviations from IV push safe practices.

Rationale: Best Practice 23

The administration of intravenous (IV) push medications presents well-documented and

First Introduced:

persistent safety risks across care settings. Variability in preparation practices, manipulation 2026-2027

of medications at the bedside, and inconsistent workflow processes continue to contribute

to harmful and preventable medication errors. Related ISMP Medication Safety
Alerts!:

Use of ready-to-administer (RTA) medications significantly reduces opportunities for
error by eliminating unnecessary manipulation, preventing contamination, and ensuring
standardized concentrations. Error reports consistently link bedside dilution and
reconstitution to dosing errors, wrong-drug selection, contamination risks, and workflow
interruptions. Minimizing these practices, particularly outside the pharmacy sterile
compounding environment, reduces reliance on unsafe workarounds.

Eliminating the practice of diluting medications in sodium chloride flush syringes is
essential, as this practice has been repeatedly observed in safety assessments as a source
of significant risk. Furthermore, certain IV push medications require administration over
several minutes, making manual push impractical and increasing risk of inconsistent
delivery, inadequate monitoring, or unintended bolusing. Using an infusion pump with dose
error-reduction systems (DERS) in these circumstances supports controlled administration,
dose accuracy, and adherence to safe infusion parameters.

May 8, 2025; November 28, 2024;
October 31, 2024; November 2, 2023;
August 29, 2019; November 15, 2018;
November 1,2018; June 19, 2014.
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NEW BEST PRACTICE 24:

Optimize use of scanning machine-readable codes (e.g., barcode, radio-frequency identification [RFID]) on patient identification (ID)
bands and products to prevent medication errors.

Proactively scan the barcode on new products received by the pharmacy to ensure there are no issues with scanning for end users.
Review the type and number of medication barcodes on products dispensed by the pharmacy (e.g., on labels, overwraps).
Develop an escalation process for barcode scanning failures and include steps for users to follow if a barcode will not scan.
Take steps to avoid scanning “proxy” barcodes.

— Limit or monitor the reprinting of patient ID bands to ensure practitioners are not reprinting them to use as a proxy source to

scan the barcode.

— Avoid proxy scans of medication barcodes (e.g., saved package, empty infusion bag).

— Monitor for and understand each workflow to address proxy scanning (patient ID and medication).

— Determine if it is possible to only allow for scanning of the patient’s ID band and not the barcode on patient labels or other

patient-specific paperwork or materials.

Engage the information technology (IT) team to proactively identify, escalate, and resolve internet connectivity issues that result
in the inability (or failure) to successfully utilize barcode medication administration (BCMA) software as intended.

Regularly review compliance and other metric data to assess utilization and effectiveness of this safety technology (e.g., scanning
compliance rates, bypassed or acknowledged alerts).

Force scanning of the actual product (manufacturer) barcode by removing the pharmacy-generated barcode from pharmacy labels
placed on commercially available premixed products.
When possible, cover the manufacturer’s barcode with the pharmacy label for compounded sterile preparations, driving the nurse
to scan the barcode on the patient-specific label and not the manufacturer barcode on the diluent bag.

Similarly, 503B compounding pharmacies should place the barcode on compounded sterile preparations in a way that drives end
users to scan the product barcode, minimizing confusion.

Technology vendors should optimize barcode scan alert language and sound for warnings and ensure end users are educated
about the meaning of each alert generated when using barcode technology.

Dispensing cabinet vendors should provide users with the configurable option to scan each individual dose of a particular product
when stocking or restocking as defined by the organization.

Rationale: Best Practice 24

Barcode medication administration (BCMA) and other machine-readable identification

First Introduced:

technologies remain among the most effective tools for preventing medication errors, yet 2026-2027

their safety benefits depend entirely on consistent, reliable, and accurate scanning practices.

ISMP continues to identify persistent vulnerabilities such as unreadable barcodes, absent or
duplicate barcodes, proxy scanning behaviors, workflow workarounds, network instability,
and lack of meaningful alerting. These issues undermine the foundational principle and
benefits of BCMA.

Proactively scanning barcodes on all new products upon receipt ensures end users will not
encounter barcode failures during clinical workflow. Identifying unreadable, duplicate, or
incorrectly configured barcodes early prevents care interruptions and minimizes reliance
on unsafe manual workarounds. Reviewing the type and number of medication barcodes
on dispensed products helps standardize where clinicians should scan, reducing confusion,
mis-scanning of overwraps, or inadvertent bypass of critical alerts.

Technology reliability is also a critical determinant of BCMA success. Connectivity issues,
slow system response times, and unoptimized alerting contribute to scanning avoidance,
incorrect overrides, and alert fatigue.

BEST PRACTICE 24 — continued on page 24

Related ISMP Medication Safety
Alerts!:

October 9, 2025; August 28, 2025; July
17,2025; December 12, 2024; March
21,2024.
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BEST PRACTICE 24 — continued from page 23

Ongoing review of compliance and performance metrics (e.g., scanning adherence rates, bypass
frequency, alerts triggered and acknowledged) provides visibility into both system gaps and behavior-
based risks. These data guide targeted interventions, reinforce accountability, and help evaluate the
effectiveness of barcode safety strategies over time.

Ensuring that the correct barcode is scanned is essential. Removing pharmacy-generated barcodes
from commercially available premixed products ensures clinicians scan the manufacturer’s validated
product barcode. Conversely, for compounded sterile preparations, covering the manufacturer’s
barcode ensures scanning of the patient-specific label, preventing misidentification between the
diluent bag and the prepared product. For 503B outsourced compounded medications, placing
barcodes strategically minimizes confusion and supports predictable scanning behavior.

By eliminating workarounds, aligning workflows, optimizing technology, and reinforcing accurate
scanning behaviors, organizations can significantly reduce medication errors, strengthen patient-
identification processes, and maximize the safety impact of BCMA technology.
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NEW BEST PRACTICE 25:

Improve the culture of safety.
= Avoid the use of error rates as an indication of safe practices.
= Create a good catch program for medication safety.

= Increase the number of close call/near miss reports in your organization.

= Create an organization medication error-reduction plan and ensure that it includes an assessment of organizational culture.

= Educate staff on the importance of error and close call/near miss reporting and the need to proactively look at risk.

= Learn from medication errors.

= Optimize the use of culture of safety surveys by ensuring that data are regularly reviewed by leadership and action plans are

implemented to improve the culture of safety in the organization.

Rationale:

A strong culture of safety is the foundation of a high reliability medication-use system.
Organizations with a healthy culture of safety recognize that errors are most often the result
of system vulnerabilities rather than individual failings, and they promote transparent
reporting, shared learning, and continuous improvement.

Traditional metrics, particularly error rates, are unreliable indicators of safety performance.
Higher reporting rates often reflect a healthier reporting culture rather than poorer
performance, while low reporting rates may indicate fear, underreporting, or normalization
of unsafe conditions. Error rates should not be used as a marker of safety. Instead, systems
that encourage continual reporting of close calls, near misses, and hazardous conditions are
essential to detect vulnerabilities before harm occurs.

A good catch program reinforces positive reporting behaviors by recognizing staff who
identify and report risks, which strengthens psychological safety. Increasing close call/near
miss reporting broadens the organization’s situational awareness and enhances proactive
risk mitigation, core elements of a robust medication error-reduction plan. Embedding an
assessment of organizational culture within this plan ensures alignment between leadership
expectations, system design, staff experience, and long term safety goals.

Education plays a crucial role in shaping culture. Staff must understand why reporting
matters, how close calls/near misses contribute to system improvement, and how their
reporting informs corrective actions.

Meaningful learning requires systematic review of events, trending, and structured feedback
loops.

Regular use of culture of safety surveys is essential to evaluate staff perceptions, identify
blind spots, and measure improvement over time. Survey results should be reviewed by
leadership and translated into actionable plans.

Collectively, these Best Practices strengthen trust, transparency, and shared accountability.
By fostering an environment where reporting is encouraged and valued, learning is
prioritized, systemic weaknesses are addressed, and leadership actively supports cultural
improvement, organizations can meaningfully reduce harm and advance medication safety.

Best Practice 25
First Introduced:

2026-2027

Related ISMP Medication Safety
Alerts!:

November 6, 2025; February 27, 2025;
February 13, 2025; September 19,
2024; November 16, 2023; February 9,
2023; June 18, 2020.
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ARCHIVED BEST PRACTICES

Reason for the change to archived status:

In 2020, ISMP created a new Best Practice designation of “archived.” While still important as a Best Practice, compliance with
recommendations for an archived Best Practice signal that focus can be directed toward new and other existing Best Practices with lower
adoption rates. Archived Best Practices maintain their original Best Practice number but will be listed after the unarchived Best Practices.

BEST PRACTICE 4

(Moved to Archived Status in 2022)

Ensure that all oral liquid medications that are not commercially available in unit dose packaging are dispensed by the pharmacy in an
oral syringe or an enteral syringe that meets the International Organization for Standardization (1SO) 80369 standard, such as ENFit.

= Do not stock bulk oral solutions of medications on patient care units.
= Use only oral syringes that are distinctly marked “Oral Use Only.”

= When ISO 80369 compliant syringes (e.g., ENFit) are used for administration of oral liquid medications, always highlight on the
pharmacy label, or affix an auxiliary label, “For Oral Use Only” on the syringe.

= Ensure that the oral/enteral syringes used do not connect to any type of parenteral tubing used within the organization.
Exception: If the pharmacy is employing unit dose packaging automation that does not use oral syringes, unit dose cups/bottles may be

provided in place of oral syringes. However, ensure that oral or ISO 80369 compliant syringes (e.g., ENFit) are available on nursing units in
case patients cannot drink the medication from the cup or bottle.

Rationale: Best Practice 4

The goal of this Best Practice is to prevent the unintended administration of oral First Introduced:

medications via the intravenous route. Reports in which patients were inadvertently given 2014-2015

an oral liquid medication intravenously continue to be reported. This happens most often

when an oral liquid is prepared extemporaneously or dispensed in a parenteral syringe that Archived:

connects to vascular access lines. Such errors have resulted in patient death or major harm. 2022

Fatalities have also occurred when the contents of liquid-filled capsules (e.g., niMODipine)

were withdrawn into a parenteral syringe for oral administration via a nasogastric or other Related ISMP Medication Safety
tube and then inadvertently administered intravenously. The oral and I1SO 80369 compliant Alerts!:

syringe tip is designed to be incompatible with vascular lines so it cannot be inadvertently

attached. September 20, 2018; May 30, 2013;

August 23, 2012; August 12, 2010; May
31,2007; July 27, 2006; June 15, 2006;

July 28, 2005; May 6, 2004; November
27,2002; August 25, 1999; January 13,

1999; March 12, 1997; August 14, 1996;
May 8, 1996.

26 2026-2027 ISMP Targeted Medication Safety Best Practices for Hospitals



BEST PRACTICE 5
(Moved to Archived Status in 2022)

ARCHIVED Best Practice

Purchase oral liquid dosing devices (oral syringes/cups/droppers) that only display the metric scale.

= |n addition, if patients are taking an oral liquid medication after discharge, educate patients to request appropriate oral dosing devices

to measure oral liquid volumes in milliliters (mL) only.

Rationale:

The goal of this Best Practice is to use liquid medication dosing devices (specifically oral
syringes, cups, and droppers) that only display volume using the metric scale. ISMP has
received more than 50 reports of mix-ups between milliliters (mL) and household measures
such as drops and teaspoonfuls, some leading to injuries requiring hospitalization. Oral
syringes, dosing cups, droppers, and other measuring devices have been involved. Use of
the apothecary system has also caused confusion with mix-ups between drams and mL
and other non-metric measurements such as ounces and tablespoons. ISMP first reported
confusion in the year 2000 and has continued to receive reports of medication errors
because of mix-ups between metric and non-metric units of measure.

The purchase and use of the current commercially available oral syringes, cups, and
droppers that only display volume using an easy-to-read printed (rather than embossed)
metric scale will help prevent these types of errors.

Best Practice 5
First Introduced:

2014-2015

Arcvhived:
2022

Related ISMP Medication Safety
Alerts!:

November 1,2012; September 20,
2012; June 14, 2012; December 1,2011;
September 22,2011; March 22, 2007,
March 6, 2003; June 28, 2000; February
26,1997.
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BEST PRACTICE G

(Moved to Archived Status in 2020)

Eliminate glacial acetic acid from all areas of the hospital*

= Remove and safely discard this product from all clinical areas of the hospital (including the pharmacy, clinics, and physician office
practices), and replace it with vinegar (5% solution) or commercially available, diluted acetic acid 0.25% (for irrigation) or 2% (for otic

use).

* Laboratory use excluded if the laboratory purchases the product directly from an external source.

Rationale:

The goal of this Best Practice is to prevent harm from the use of glacial acetic acid applied
directly to patients. The use of hazardous chemicals in pharmacy compounding or for
special therapeutic procedures and diagnostics is common in many hospitals. Patient harm
has occurred when toxic chemicals have been misidentified as oral products, or when a very
concentrated form of a chemical has been erroneously used in treating patients.

Of particular concern is glacial acetic acid. Accidental topical application of “glacial”

(greater than or equal to 99.5%) acetic acid has repeatedly resulted in serious patient harm,
including severe pain and serious tissue damage, third-degree burns, and in one case,
bilateral leg amputation. Often in these cases, this item was either accidentally purchased or
used in place of a much more diluted form of acetic acid, such as vinegar or a commercially
available 0.25% acetic acid solution.

Best Practice 6
First Introduced:

2014-2015

Archived:
2020

Related ISMP Medication Safety
Alerts!:

January 24, 2013; September 20, 2012;
June 30, 2005; May 5,2005.
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BEST PRACTICE 10

(Moved to Archived Status in 2022)

Eliminate all 1,000 mL bags of sterile water (labeled for “injection,” “irrigation,” or “inhalation”) from all areas outside of the pharmacy.

= Use alternatives to avoid the storage and use of 1,000 mL (1 liter) bags of sterile water for injection, irrigation, or inhalation in patient
care areas. For example, replace all 1,000 mL (1 liter) bags of sterile water for injection, irrigation, or inhalation with 2,000 mL (2 liter)
bags of sterile water for injection, irrigation, or inhalation, or bottles of sterile water for irrigation or inhalation, or vials.

= Establish a policy that 1,000 mL bags of sterile water can only be ordered by the pharmacy.

= The pharmacy should work with respiratory therapy and other relevant departments of the hospital to establish guidelines regarding
the safest way to provide large volumes of sterile water when needed for patient care.

Rationale: Best Practice 10

The goal of this Best Practice is to prevent the accidental administration of an intravenous First Introduced:

(IV) infusion of sterile water to a patient. Administering large quantities of hypotonic sterile 2016-2017
water IV has resulted in patient harm, including death, from hemolysis. ISMP has received

reports of mix-ups between the 1 liter bags of sterile water for injection, irrigation, and Archived:
inhalation with 1 liter bags of dextrose 5% water and 0.9% sodium chloride. These products 2022

look very similar in size, shape, and type of flexible plastic bag used for distribution.

Respiratory therapy staff may need to use bags of sterile water for inhalation in patient Related ISMP Medication Safety

care units for humidification with ventilators or continuous positive airway pressure Alerts!:
(CPAP) devices. In addition, due to the large volume of sterile water needed to reconstitute April 3,2020; September 11, 2014;
traditional dantrolene, sterile water bags for injection may be stored in malignant November 30, 2006; September 18, 2003.

hyperthermia (MH) carts in the perioperative and procedural areas of the hospital.
Unfortunately, if the sterile water bag is not used, it may be returned to the wrong storage
area where IV bags are routinely kept (e.g., medication rooms, on IV poles). Therefore, when
large volume bags of sterile water must be used outside of the pharmacy, the best approach
is to use 2 liter bags, or bottles of sterile water, to prevent mix-ups because the larger volume
or shape of the container will differentiate these products from 1 liter bags of dextrose 5%
water and 0.9% sodium chloride. Also, use of the concentrated suspension of dantrolene,
which can be reconstituted with a small amount of sterile water from vials, may be a better
alternative.
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ABOUT ISMP

The Institute for Safe Medication Practices (ISMP) is the only 501c (3) nonprofit
organization devoted entirely to preventing medication errors. During its more than
30-year history, ISMP has helped make a difference in the lives of millions of patients

and the healthcare professionals who care for them.

ISMP is known and respected as the gold standard for medication safety information.
It also has served as a vital force for progress. ISMP’s advocacy work alone has
resulted in numerous necessary changes in clinical practice, public policy, and drug

labeling and packaging.

Among its many initiatives, ISMP runs the only national voluntary practitioner
medication error reporting program, publishes newsletters with real-time error
information read and trusted throughout the global healthcare community, and offers

a wide range of unique educational programs, tools, and guidelines.

In 2020, ISMP formally affiliated with ECRI to create one of the largest healthcare
quality and safety entities in the world. The affiliation allows both organizations
to work more closely together for the benefit of providers, patient advocates,

governments, and most importantly, patients.

As an independent watchdog organization, ISMP receives no advertising revenue

and depends entirely on charitable donations, educational grants, newsletter
subscriptions, and volunteer efforts to pursue its life-saving work. For more
information or to donate to protect patients worldwide from harmful medication

errors, visit ISMP online at: www.ismp.org.
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