
The purpose of the Targeted Medication Safety Best Practices for Hospitals is to identify, inspire, 
and mobilize widespread, national 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 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 
may be applicable to other healthcare settings. The Targeted Medication Safety Best Practices 
for Hospitals have been reviewed by an external expert advisory panel and approved by the ISMP 
Board of Trustees. Related issues of the ISMP Medication Safety Alert! are referenced after each 
best practice. 

ISMP encourages hospitals that have not implemented the 2014-2015 Targeted Medication Safety 
Best Practices for Hospitals (Best Practices 1 through 6) to do so as a priority, while implementing 
the new 2016-2017 best practices. Two of the 2014-2015 Targeted Medication Safety Best 
Practices for Hospitals (number 2 and 3) have been revised for 2016-2017. Best practices number 7 
through 11 are new for 2016-2017.

2016-2017 Targeted 
Medication Safety Best 
Practices for Hospitals
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Rationale:
The goal of this best practice is to ensure that vinca alkaloids are 
administered by the intravenous route only. Vinca alkaloids (vinBLAStine, 
vinorelbine, vinCRIStine, and 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 
with accidental intrathecal administration, because it is often ordered in 
conjunction with medications that are administered intrathecally (e.g., 
methotrexate, cytarabine, and/or hydrocortisone). 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. The product labeling also carries a special 
warning (“For Intravenous Use Only—Fatal If Given by Other Routes”).

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 adults). Many 
organizations have successfully switched to preparing vinca alkaloids in 
minibags, including pediatric hospitals, 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. 

BEST PRACTICE 1: 
Dispense vinCRIStine (and other vinca alkaloids) in a minibag of a compatible solution and 
not in a syringe. 

BEST PRACTICE 2 (REvISED): 
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 if the patient does not have a documented
oncologic diagnosis.

• Hospitals	need	to	work	with	their	software	vendors	and	information	technology
departments to ensure that this hard stop is available. Software vendors need to ensure
that their order entry systems are capable of this hard stop as an important patient safety
component of their systems.

Related ISMP Medication 
Safety Alerts! :
September 5, 2013; February 23, 
2006; December 1, 2005; April 5, 
2000; September 23, 1998; May 20, 
2010; August 14, 2008; July 26, 2007; 
May 18, 2006; May 1, 2003; February 
6, 2003; April 5, 2000; November 4, 
1998; June 18, 1997. 

See also: 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. (www. 
who.int/patientsafety/highlights/
PS_alert_115_vincristine.pdf)

http://www.ismp.org/Newsletters/acutecare/showarticle.asp?id=58
http://www.ismp.org/Newsletters/acutecare/articles/20060223.asp
http://www.ismp.org/Newsletters/acutecare/articles/20060223.asp
http://www.ismp.org/Newsletters/acutecare/articles/20051201.asp
http://www.ismp.org/Newsletters/acutecare/articles/20000405.asp
http://www.ismp.org/Newsletters/acutecare/articles/20000405.asp
http://www.ismp.org/Newsletters/acutecare/articles/19980923.asp
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BEST PRACTICE 2 (REvISED) continued: 

c) Provide specific patient and/or family education for all oral methotrexate discharge orders.
• Double-check	all	printed	medication	lists	and	discharge	instructions	to	ensure	that	they

indicate the correct dosage regimen for oral methotrexate prior to providing them to the
patient.

• Ensure	that	the	process	for	providing	discharge	instructions	for	oral	methotrexate	includes
clear written instructions AND clear verbal instructions that specifically review the dosing
schedule, emphasize the danger with taking extra doses, and specify that the medication
should not be taken “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 at: www.ismp.org/AHRQ/default.asp).

Rationale:
The goal of this best practice is to prevent errors involving inadvertent daily 
dosing of oral methotrexate both in the inpatient setting and after discharge. 
Since early 1996 and as recently as 2013, fatal errors have been reported 
to ISMP involving the accidental daily dosing of oral methotrexate that was 
intended for weekly administration. 

Methotrexate is a folate antimetabolite used to treat different types of 
cancers. Since the drug’s introduction, its labeled indications have expanded 
to include non-oncology uses. It is now used to treat a variety of autoimmune 
diseases (e.g., psoriasis, severe rheumatoid arthritis, lupus) and other 
disorders. When used for immunomodulation to treat disorders such as 
rheumatoid arthritis, the drug is administered weekly or twice a week. 

Prescribing errors occur when physicians or other providers, who are familiar 
with prescribing many medications for daily administration, erroneously 
prescribe this medication daily instead of weekly. Dispensing errors occur 
in much the same way, when pharmacy technicians and pharmacists 
inadvertently select/approve daily instead of weekly administration 
during order entry or verification. While fatalities have occurred during 
hospitalization, many have occurred after discharge. 

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 so that the patient and/
or family understands both the proper dosage regimen and potential toxicities 
when taking more than prescribed. 

Reason for the revision:
While a hard stop verification of an 
appropriate oncologic indication for 
daily oral methotrexate orders is a 
best practice, some electronic order 
entry systems currently do not allow 
this feature. The revised description 
of this best practice specifies the 
process to implement until the 
hospital can work with the software 
vendor to implement this critical 
feature. The education for patients 
discharged on oral methotrexate can 
be effectively provided by a nurse, 
pharmacist, or physician; hence, the 
best practice no longer limits this 
important function to a pharmacist. 
The revised best practice also 
extends the need for education to all 
oral methotrexate discharge orders, 
and is not limited to weekly orders.

Related ISMP Medication 
Safety Alerts! :
September 19, 2013; December 3, 
2002; April 3, 2002; March 26, 2009; 
December 13, 2007; November 4, 2004.
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BEST PRACTICE 3 (REvISED):
a) Weigh each patient as soon as possible on admission and during each appropriate1

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	not	rely	on	a	patient’s	stated	weight,	a	healthcare	provider’s	estimated	weight,	or	a

documented weight from a previous encounter.
1 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). It is specifically meant 
to exclude laboratory and other services where medications are not prescribed or administered.

b) Measure and document patient weights in metric units only.
• If	scales	can	measure	in	both	pounds	and	kilograms/grams,	modify	the	scale	to	lock	out

the ability to weigh in pounds.
• If	purchasing	or	replacing	scales,	buy	new	scales	that	measure	in,	or	can	be	locked	to

measure in, metric units only.
• Have	conversion	charts	that	convert	from	kilograms	(or	grams	for	pediatrics)	to	pounds

available near all scales, so that patients/guardians can be told the weight in pounds, if
requested.

• Ensure	that	computer	information	system	screens,	medication	device	screens	(e.g.,
infusion pumps), printouts, and preprinted order 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.

Rationale:
The first goal of this best practice is to ensure, as much as possible, 
that the patient’s actual weight is obtained upon each admission or 
appropriate encounter.1 Many medication doses are based on the 
patient’s weight. Relying on a stated, estimated, or historical weight 
can cause inaccurate dosing (both under- and overdosing). 

The second goal is to standardize the measurement and 
communication of a patient’s 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). Significant medication errors have occurred 
when the patient’s weight was documented in non-metric units 
of measure (pounds and ounces) that have been confused with 
kilograms or grams. Numerous mistakes have been reported in which 
practitioners converted a weight from one measurement system to 
another, or weighed a patient in pounds, but accidentally documented 
the weight value as kilograms in the medical record, resulting in more 
than a two-fold dosing error. 

Reason for the revision: 
The revised best practice draws greater 
attention to the measurement of an actual 
weight, rather than relying on a stated, 
estimated, or historical weight. 

Related ISMP Medication Safety 
Alerts! :
August 26, 2010 ; December 1, 2011; January 
15, 2009; November 17, 1999; www.ismp. 
org/pressroom/PR20110929.pdf

See also: Emergency Nurses Association 
Position Statement (endorsed by American 
Academy of Emergency Medicine) 2012 – 
Weighing Patients in Kilograms. www.ena. 
org/SiteCollectionDocuments/Position%20 
Statements/WeighingPTsinKG.pdf 

www.ismp.org/pressroom/PR20110929.pdf
www.ismp.org/pressroom/PR20110929.pdf
www.ena.org/SiteCollectionDocuments/Position%20Statements/WeighingPTsinKG.pdf
www.ena.org/SiteCollectionDocuments/Position%20Statements/WeighingPTsinKG.pdf
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BEST PRACTICE 4: 
Ensure that all oral liquids that are not commercially available as unit dose products 
are dispensed by the pharmacy in an oral syringe. 
Use only oral syringes marked “Oral Use Only.” Ensure that oral syringes used do not connect to any type of parenteral 
tubing used in the hospital. Use of an auxiliary label “For oral use only” is also preferred, since the print on the oral 
syringe is small, if it does not obstruct critical information.

Rationale:
The goal of this best practice is to prevent the unintended administration 
of oral medications via the intravenous route. ISMP continues to receive 
reports in which patients were inadvertently given an oral liquid medication 
intravenously. This happens most often when an oral liquid is prepared 
extemporaneously or dispensed in a parenteral syringe that connects to 
vascular access lines. Such errors have resulted in patient death. Fatalities 
have also occurred when the contents of liquid-filled capsules (e.g., 
niMODipine) were withdrawn for oral administration via a nasogastric or 
other tube with a parenteral syringe and then inadvertently administered 
intravenously. The oral syringe tip is designed to be incompatible with 
vascular lines so it cannot be inadvertently attached. 

Related ISMP Medication 
Safety Alerts! :
August 23, 2012; July 28, 2005; 
May 30, 2013; 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. 

BEST PRACTICE 5: 
Purchase oral liquid dosing devices (oral syringes/cups/droppers) that only display the 
metric scale. 
Oral liquid dosing devices that only display the metric scale should be used. In addition, if patients are taking an oral 
liquid medication after discharge, supply them with (or provide a prescription for) oral syringes, to enable them to 
measure oral liquid volumes in mL.

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 2000, and has continued to 
receive reports of medication errors because of mix-ups between metric and 
non-metric units of measure.

Related ISMP Medication 
Safety Alerts! :
June 28, 2000 ; September 20, 2012; 
November 1, 2012; June 14, 2012; 
December 1, 2011; September 22, 
2011; March 22, 2007; March 6, 
2003; February 26, 1997.

See also: ISMP statement on use of 
metric measurements to prevent 
errors. ISMP News Release. 
September 29, 2011.(www.ismp. 
org/pressroom/PR20110929.pdf) 

http://www.ismp.org/Newsletters/acutecare/showarticle.asp?id=29
http://www.ismp.org/Newsletters/acutecare/articles/20050728_1.asp
http://www.ismp.org/Newsletters/acutecare/articles/20000628_2.asp
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BEST PRACTICE 6: 
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 lab 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.  

Related ISMP Medication 
Safety Alerts! :
January 24, 2013; May 5, 2005; 
September 20, 2012;  
June 30, 2005.

http://www.ismp.org/Newsletters/acutecare/issue.asp?dt=20130124
http://www.ismp.org/Newsletters/acutecare/articles/20050505.asp
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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.

• Eliminate	the	storage	of	NMBs	in	areas	of	the	hospital	where	they	are	not	needed.
• In	areas	where	they	are	needed	(e.g.,	intensive	care	unit),	place	NMBs	in	a	sealed	box

with a breakaway lock or, preferably, in a rapid sequence intubation (RSI) kit.
• If	NMBs	must	be	stored	in	automated	dispensing	cabinets	(ADCs),	standardize	the	storage

practices throughout the hospital by keeping them in lock-lidded pockets.
• Segregate	NMBs	from	all	other	medications	in	the	pharmacy	by	placing	them	in	separate

lidded containers in the refrigerator or other secure, isolated storage area.
• Differentiate	these	products	by	placing	auxiliary	labels	on	all	storage	bins	and final

medication containers (vials, syringes, and IV bags) of NMBs that state: “WARNING:
PARALYZING AGENT-CAUSES RESPIRATORY ARREST.”

Rationale:
The goal of this best practice is to prevent errors related to the 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 agents 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. 

ISMP has received well over 100 reports concerning accidental 
administration of NMBs and has discussed the hazards of these agents since 
1996. 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. In 2014, a widely 
publicized death caused by compounding a NMB solution by accident instead 
of a fosphenytoin solution received national attention. Inadequate labeling or 
unsafe storage 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. 

Related ISMP Medication 
Safety Alerts! :
September 22, 2005; June 5, 1996; 
October 23, 1996; April 9, 1997; May 
20, 1998; October 7, 1998; August 
25, 1999; May 1, 2002; December 18, 
2002; January 9, 2003; April 4, 2003; 
May 31, 2007; December 4, 2008; 
January 14, 2010; November 15, 
2012; January 30, 2014; September 
25, 2014; December 18, 2014

NEW BEST PRACTICE
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BEST PRACTICE 8:
Administer high-alert intravenous (IV) medication infusions via a programmable infusion 
pump utilizing dose error-reduction software.

• This	best	practice	applies	to	all	hospital	settings,	both	inpatient	and	outpatient	(e.g.,	in
magnetic	resonance	imaging	[MRI],	emergency	department,	outpatient	infusion	clinics),
and	to	all	situations	in	which	high-alert	medications	are	infused	by	the	IV	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.	For	a	list	of	recommended	high-alert	medications,	visit:	www.ismp.org/Tools/
institutionalhighAlert.asp.

• Ensure	that	dose	error-reduction	software	is	employed	on	all	pumps	with	this	feature	(i.e.,
smart	pumps).	Specifically,	ensure	that	drug	libraries	are	built	and	installed	on	all	smart
pumps	and	that	staff	are	using	the	error-reduction	software.

• If	smart	pumps	are	not	already	in	use	in	all	areas,	ensure	the	capital	equipment	budget
includes	the	purchase	of	this	technology	as	soon	as	possible.

• Require	periodic	maintenance,	updating,	and	testing	of	the	software	and	drug	library	for
all	smart	pumps.

• Evaluate	the	alerts	regularly	and	determine	if	staff	are	responding	to	them	appropriately.

Rationale:
The	goal	of	this	best	practice	is	to	utilize	dose	error-reduction	technology	
to	prevent	infusion-related	medication	errors,	which	can	cause	harm	to	
patients,	especially	when	high-alert	medications	are	administered.	High-
alert	medications	are	drugs	that	bear	a	heightened	risk	of	causing	significant	
patient	harm	when	used	in	error.	Although	mistakes	may	or	may	not	be	more	
common	with	these	drugs,	the	consequences	of	an	error	are	clearly	more	
devastating	to	patients.	Infusion-related	medication	errors	expose	patients	to	
a	higher	risk	of	harm.	

Programmable	infusion	pumps	with	dose	error-reduction	software	help	to	
avert	these	potentially	harmful	errors	by	“remembering”	the	large	number	of	
“rules”	(hospital-defined	dosing	limits	and	other	clinical	advisories)	entered	
into	the	drug	library,	and	applying	those	“rules”	during	pump	programming	
to	warn	clinicians	about	potentially	unsafe	drug	therapy.	Although	this	
technology	has	been	available	for	more	than	10	years,	many	healthcare	
organizations	still	do	not	utilize	smart	pumps	in	all	settings.	In	addition,	the	
dose	error-reduction	software	is	not	always	employed	on	smart	pumps.	While	
the	use	of	smart	pumps	is	advantageous	in	preventing	medication	errors	with	
all	drugs	given	IV,	the	use	of	this	technology	when	administering	high-alert	
medications	will	have	a	significant	impact	on	reducing	harmful	errors.

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

See also: Proceedings from the 
ISMP Summit on the Use of Smart 
Infusion Pumps: Guidelines for Safe 
Implementation and Use. (http://
www.ismp.org/Tools/guidelines/
smartpumps/default.asp)	

NEW BEST PRACTICE

www.ismp.org/Tools/institutionalhighAlert.asp
www.ismp.org/Tools/institutionalhighAlert.asp
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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.

• Identify	which	antidotes,	reversal	agents,	and	rescue	agents	should	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.

NEW BEST PRACTICE

Rationale:
The goal of this best practice is to ensure that when an antidote, reversal 
agent, or rescue agent is known for a drug that has a high potential to cause 
an adverse reaction, or if a toxic 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 even when the appropriate 
dose is administered (e.g., iron dextran). Adverse effects can also occur if 
an overdose of a medication is accidentally administered. In both cases, the 
reaction can be life-threatening, and sometimes immediate intervention is 
needed. For some drugs, an antidote, reversal agent, or rescue agent may 
exist to counteract the reaction. For example, naloxone counteracts the 
effects of opioids, flumazenil counteracts benzodiazepines, lipid emulsions 
counteract the cardiotoxic effects of local anesthetics, methylene blue 
counteracts methemoglobulinemia from benzocaine spray and 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 a standardized protocol 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. 

Related ISMP Medication 
Safety Alerts! :
September 10, 1997; November 3, 
1999; December 14, 2006; January 
11, 2007; February 22, 2007; March 
11, 2010; April 8, 2010; July 1, 2010.
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BEST PRACTICE 10:
Eliminate all 1,000 mL bags of sterile water (labeled for “injection,” “irrigation,” or 
“inhalation”) from all areas outside of the pharmacy. 

• Consider	the	use	of	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 vials.

• Establish	a	policy	that	1,000	mL	bags	of	sterile	water	can	only be ordered by the pharmacy.
• The	pharmacy	needs	to	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:
The goal of this best practice is to prevent the accidental administration of 
an intravenous (IV) infusion of sterile water to a patient. Administering large 
quantities of hypotonic sterile 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 inhalation with 1 liter 
bags of dextrose 5% (D5W) and 0.9% sodium chloride (normal saline [NS]). 
These products 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 care units for humidification with ventilators or continuous positive 
airway pressure (CPAP) devices. In addition, due to the large volume of 
sterile water needed to reconstitute traditional dantrolene, sterile water bags 
for injection may need to be stored in malignant 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 D5W and 
NS. Also, use of the concentrated suspension of dantrolene, which can be 
reconstituted with a small amount of sterile water from vials, eliminates the 
need for large volume sterile water bags on the MH cart. 

Related ISMP Medication 
Safety Alerts! :
September 11, 2014; September 18, 
2003; November 30, 2006.

NEW BEST PRACTICE
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BEST PRACTICE 11:
When compounding sterile preparations, perform an independent verification to ensure that 
the proper ingredients (medications and diluents) are added, including confirmation of the 
proper amount (volume) of each ingredient prior to its addition to the final container. 

• Specifically,	eliminate	the	use	of	proxy	methods	of	verification	for	compounded	sterile
preparations of medications (e.g., the “syringe pull-back method,” checking a label rather
than the actual ingredients).

• Except	in	an	emergency,	perform	this	verification	in	all	locations	where	compounded
sterile preparations are made, including patient care units.

• At	a	minimum,	perform	this	verification	for	all	high-alert	medications	(including
chemotherapy and parenteral nutrition), pediatric/neonatal preparations, pharmacy-
prepared source/bulk containers, products administered via high-risk routes of
administration (e.g., intrathecal, epidural, intraocular), and other compounded sterile
preparations that the organization believes are high-risk.

• Use	technology	to	assist	in	the	verification	process	(e.g.,	barcode	scanning	verification
of	ingredients,	gravimetric	verification,	robotics,	IV	workflow	software)	to	augment	the
manual processes. It is important that processes are in place to ensure the technology is
maintained, the software is updated, and that the technology is always used in a manner
that maximizes the medication safety features of these systems.

Rationale:
The goal of this best practice is to prevent medication errors during sterile 
compounding of drugs, especially for high-alert medications, that are not 
detected with proxy checks, such as the “syringe pull-back method.” 
Between 2004 and 2011, ISMP has reported serious compounding errors 
involving 16 patients, 9 of whom died, mostly due to wrong concentration/
strength, or wrong product or diluent. Many of these would have been 
identified prior to dispensing if preproduction checks or sterile processing 
technology would have been utilized. 

ISMP continues to receive reports of errors resulting in serious harm and 
death that were specifically attributed to a failed check system when using 
the “syringe pull-back method.” This error-prone method has been used in 
pharmacies during the sterile compounding process for years. Using this 
method, an ingredient is injected from the syringe into the final container, 
and the plunger is then pulled back to the amount on the syringe that was 
injected. It is this “pulled-back” syringe which is checked to determine the 
accuracy of the amount injected. Errors may not be detected if the syringe 
does not reflect the actual amount added or when the pulled-back syringes 
are partnered with the wrong container of medication. Since 2010, ISMP has 
repeatedly warned against using this method of verification, especially for 
high-alert and pediatric medications. The practice also may be illegal in some 
states (e.g., Minnesota).

Related ISMP Medication 
Safety Alerts! :
July 1, 2010; July 11, 2013; January 
15, 2015; August 23, 2000; April 23, 
2009; April 21, 2011; June 2, 2011; 
October 18, 2012; October 9, 2014; 
December 18, 2014; March 12, 2015. 

See also: Guidelines for 
SAFE Preparation of Sterile 
Compounds. (http://www.ismp. 
org/Tools/guidelines/IVSummit/
IVCGuidelines.pdf)

NEW BEST PRACTICE
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