
PPRROOBBLLEEMM::  Did you know administering
drugs through a feeding tube can be prone
to errors? Medication errors related to this
route of administration happen more often
than reported or recognized. These errors
are often the result of administering
medications that are incompatible with
administration via a tube, preparing the
medications improperly, and/or adminis-
tering a drug using improper administration
techniques, which can lead to an occluded
feeding tube, reduced drug effect, or drug
toxicity. These potential adverse outcomes
can lead to patient harm or even death. 

IInnccoommppaattiibbllee  rroouuttee  
Practitioners cannot assume an
oral medication intended to be
taken by mouth can be safely
administered through a feeding
tube. The drug’s physical and
chemical properties control its
release and subsequent absorp-
tion. These very specific delivery
mechanisms may be altered or
destroyed if the drug is adminis-

tered through a feeding tube, reducing its
effectiveness or increasing the risk of
toxicity. For example, oral tablets of
AACCCCUUPPRRIILL  (quinapril) contain the excip-
ient magnesium carbonate (a nonthera-
peutic filler, binder, buffer, preservative).
Crushing an Accupril tablet and dissolving
it in water for enteral administration allows
the carbonate to increase the pH of the
solution, causing the drug to rapidly degrade
into a poorly absorbed metabolite.

IImmpprrooppeerr  aabbssoorrppttiioonn
Drug absorption depends on the drug’s
solubility and ability to permeate the intes-
tinal mucosa. The distal end of the feeding
tube can be in the stomach, duodenum, or
jejunum. Many drugs must be administered
into the stomach or duodenum so they can
be properly dissolved using gastric juices,
bile, and pancreatic enzymes, and be fully
absorbed through the intestines. Thus, a
drug like warfarin that is absorbed high in

the small bowel, or oral iron that is dissolved
in the stomach and absorbed in the
duodenum, may not be properly absorbed if
administered via a jejunostomy tube.     

IImmpprrooppeerr  pprreeppaarraattiioonn  
Oral medications intended to be taken by
mouth must be prepared for enteral admin-
istration. Tablets must be crushed and
diluted, capsules must be opened so the
contents can be diluted, and even many
commercially-available liquid forms of
drugs should be further diluted before being
administered enterally—a practice not well
known to all practitioners.  

Many immediate-release tablets can be
safely crushed into a fine powder and
diluted prior to administration. But, sublin-
gual, enteric-coated, and extended/delayed-
release medications should not be crushed.
In addition to destroying the drug’s protec-
tive coating, crushed enteric-coated tablets
tend to clump and clog feeding tubes.
Crushed sublingual or extended/delayed-
release medications can lead to dangerous
and erratic blood levels as well as dangerous
side effects. Unfortunately, the variety of
suffixes manufacturers use to denote an
extended/delayed-release formulation—
CD, CR, ER, LA, SA, SR, TD, TR, XL,
XR—or the absence of these suffix designa-
tions, such as with AAVVIINNZZAA (morphine
sulfate extended-release capsules) and
OOXXYYCCOONNTTIINN (oxyCCOODDOONNEE controlled
release), make it difficult to quickly deter-
mine whether a drug can be safely crushed.
In these examples, the medications should
not be crushed or dissolved.

Crushing drugs such as TTRRAACCLLEEEERR
(bosentan) or PPRROOSSCCAARR (finasteride), or
opening ZZAAVVEESSCCAA (miglustat) capsules,
can expose nurses to powder that can cause
serious birth defects. Some orally disinte-
grating tablets, such as PPRREEVVAACCIIDD (lanso-
prazole) SSOOLLUUTTAABBSS, must not be crushed
because they contain enteric-coated micro-

Total amount may be misread.
A unit dose cup of levetiracetam 100

mg/mL from VistaPharm contains a total of 500
mg in the 5 mL cup, but could easily be misread
as just 100 mg, as the volume statement is far
removed from the concentration. Obviously if five
cups were mistakenly used to give a 500 mg
dose, a total of 2500 mg would be given. The
pediatric hospital pharmacist who reported this

feels that the
risk of a dose
miscalculation
is high, and
we agree.
We’ve asked
VistaPharm to
look into the
matter.
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Infusion pump safety issues.
Several patient safety issues have surfaced

recently regarding two widely-used infusion pumps,
Baxter Colleague Volumetric Infusion Pumps
(Colleague pumps) and Hospira Symbiq. First,
FDA has notified healthcare professionals and
consumers that it has ordered Baxter to recall and
destroy all of its Colleague pumps currently in use
(http://www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm210664.htm). Baxter was
unable to address known safety issues within a
time frame that FDA deemed acceptable. Baxter
said there are approximately 175-180,000 pumps
currently in use, with some being triple channel
pumps (representing about 200-215,000 channels).
Baxter is now working closely with FDA to be able
to offer transition alternatives,
including the SIGMA Spectrum pump
or financial accommodations to
customers, provided within a
timeframe suitable to their individual
situations. The financial option may
include rebates, replacement pumps,
or termination of leases. The
company said they are committed to
an orderly transition with as little
disruption to the market as possible.
Neither FDA nor Baxter has recommended that
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granules. Some capsules contain both
immediate- and extended/delayed-release
granules. With liquid-filled capsules, it is
difficult to ensure that all the liquid has
been removed to give the correct dose.   

Using a commercially-available liquid form
of the medication or other preparations
used to make oral suspensions may seem
like a safe alternative, but some, such as
Prevacid Oral Suspension Packets, may not
be appropriate for administration via
feeding tubes. Also, excipients in some oral
solutions and suspensions, such as sweet-
eners, gums, stabilizers, and suspension
agents, can increase viscosity and osmol-
ality, causing diarrhea, clogged tubes, and/or
undelivered medication left in the tube.

IImmpprrooppeerr  aaddmmiinniissttrraattiioonn  tteecchhnniiqquuee
Most nurses rely primarily on their own
experience and that of coworkers for infor-
mation regarding the preparation and
administration of enteral medications; few
rely on pharmacists, nutritionists, or printed
guidelines, which has resulted in a variety of
improper techniques and an overall lack of
consistency. The most common improper
administration techniques include mixing
multiple drugs together to give at once and
failing to flush the tube before giving the
first drug and between subsequent drugs.

Appropriate administration techniques
must be used to prevent compatibility
issues (between medications and the
feeding formula) and tube occlusions.
Information about drug compatibility with
feeding formulas is limited and may not be
applicable to different formulations of the
same drug or drugs within the same class.
For example, liquid morphine in a 2 mg/mL
concentration decreases the pH of the
feeding formula and results in a precipitate,
but a 20 mg/mL concentration does not.
Compatibility issues between the formula
and drug can result in tube occlusions.  

Compatibility between multiple drugs
being administered together can also be a
problem, particularly if two or more drugs
are crushed and mixed together before
administration. Mixing two or more drugs
together, whether solid or liquid forms,
creates a brand new, unknown entity with

an unpredictable mechanism of release and
bioavailability. Proper flushing of the tube
before, between, and after each drug can
help avoid problems.    

SSAAFFEE PPRRAACCTTIICCEE RREECCOOMMMMEENNDDAATTIIOONNSS::
Within each organization, an interdiscipli-
nary team of nurses, pharmacists, nutrition-
ists, and physicians should work together to
develop protocols for administering drugs
through enteral feeding tubes. Protocols
should address using appropriate dosage
forms, preparing drugs for enteral adminis-
tration, administering each drug separately,
diluting drugs as appropriate, and flushing
the feeding tube before, between, and after
drug administration. TThhee  EEnntteerraall  NNuuttrriittiioonn
PPrraaccttiiccee  RReeccoommmmeennddaattiioonnss, a comprehen-
sive guide developed by an interdisciplinary
task force in 2009, is available on the
American Society for Parenteral and
Enteral Nutrition’s (A.S.P.E.N.) Web site,
www.nutritioncare.org/safety. A step-by-step
guide of safe recommendations follows;
however, the A.S.P.E.N. resource is of
greatest value if employed in its entirety. 

EEssttaabblliisshh  rroouuttee  ssuuiittaabbiilliittyy.. Practitioners
administering enteral medications should
determine the location of the distal end of
the feeding tube and consult with a
pharmacist to ensure the medication(s) will
be properly dissolved and absorbed. 

EEssttaabblliisshh  ddrruugg  aanndd  ddoossaaggee  ffoorrmm  ssuuiittaabbiilliittyy..
Practitioners should ensure that the drug
and formulation are appropriate for enteral
administration. Use only immediate-release
solid dosage forms or liquid dosage forms.
For solid dosage forms, refer to the up-to-
date DDoo  NNoott  CCrruusshh list (Mitchell, JF. Oral
dosage forms that should not be crushed;
available at: www.ismp.org/Tools/DoNot
Crush.pdf) to help determine suitability.
Nurses should consult with the pharmacist
if they have questions or to see if liquid
dosage forms are available and appropriate.
The pharmacist can also contact the
prescriber to switch to a different product
more suitable for enteral tube administra-
tion when necessary. 

PPrreeppaarree  sseeppaarraatteellyy..  Each medication
should be prepared individually so it can
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hospitals stop using the pumps at this time 
(see q & a www.fda.gov/MedicalDevices/
Safety/AlertsandNotices/ucm210768.htm). The
second pump safety concern relates to two issues
regarding the Hospira Symbiq infusion pump.
First, Hospira received reports about the pumps
not detecting air in the line if a clinician mistak-
enly programs the pump to infuse a volume that
is greater than the total volume in the intravenous
bag/bottle. Hospira indicated that a problem may
occur if fluid droplets form on the inner wall of
the tubing directly in front of the air sensor in a
partially dry administration set, allowing the pump
to continue running after the bag is empty. The
company has temporarily halted distribution of
new devices until this problem has been resolved.
Another Symbiq issue has to do with free flow.
Hospira recently communicated with customers
(www.ismp.org/newsletters/acutecare/articles/clini
cal-bulletin.pdf) to reinforce the proper technique
for removing a solution administration set (cas-
sette) from its Symbiq smart pump to avoid unre-
stricted flow (free flow). The bulletin warned users
that removing the cassette before the cassette
carriage is in the fully-open position could allow
free flow of any solution remaining in the bag/
bottle. A free-flow protection valve will not pro-
perly engage to prevent free flow if the cassette is
prematurely removed before the cassette carriage
is fully open. The bulletin warns to avoid removing
the cassette until the movement of the cassette
carriage has stopped. The bulletin also warns clini-
cians to manually close the roller or slider clamp
before removing the cassette. However, it is clear
to us that asking staff to remember to close a
clamp manually is not a sufficient safeguard. The
FDA MAUDE database has reports of over-infu-
sions that occurred with Symbiq pumps when
these steps—waiting for the carriage to open com-
pletely and/or closing the clamp manually—were
not followed. We hope Hospira can redesign the
pump administration set with a more robust fail-
safe to prevent free flow. In the meantime, review
the safety steps with your frontline staff to avoid
accidental free flow of solutions when using this
device. Finally, FDA notified ISMP and others,
including all manufacturers of infusion pumps, of
their intent to improve the current pre- and post-
market process associated with infusion pumps by
requiring manufacturers to conduct additional risk
assessments of new products or product changes,
including software updates. FDA also published a
Federal Register notice (Docket No. FDA-2010-
N0204) about plans to conduct a public meeting
on infusion pump safety on May 25-26, 2010. 

http://www.fda.gov/MedicalDevices/Safety/AlertsandNotices/ucm210768.htm
http://www.nutritioncare.org/safety
http://www.ismp.org/newsletters/acutecare/articles/clinical-bulletin.pdf
http://www.ismp.org/Tools/DoNotCrush.pdf
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Lot number documentation
helps detect vaccine errors. A

nurse working in an immunization clinic was in-
volved in a medication error. She had a client who
needed an adult hepatitis B vaccine. The nurse
removed the vial from its carton, read the vial
label, and proceeded to draw up the vaccine to be
administered. Only when she was doing data entry
after administration did she realize she had given
an adult hepatitis A vaccine. She noticed the error
based on the lot number, which was different
than previously documented hepatitis B lot num-
bers. The clinic stocks GlaxoSmithKline adult hep-
atitis B vaccine and Merck adult hepatitis A
vaccine. Both vials have orange caps/covers,
which may have contributed to the mix-up. An-
other nurse apparently removed a vial of hepatitis
A vaccine from the manufacturer’s carton, and
then not needing it, put it in an empty hepatitis B
vaccine carton. The nurse knew the label stated
“hepatitis A” but she still read “hepatitis B”
because that was what she was expecting it to
be. Replacing a vial into the wrong carton is a
problem we previously mentioned with insulin
(www.ismp.org/Newsletters/acutecare/articles/200
80508-1.asp). To help avoid mix-ups, consider
removing vials from their cartons prior to storage.
Also, document the vaccine, including lot number,
on the vaccine form/log just prior to administra-
tion (but do not document actual drug adminis-
tration on the MAR until after the vaccine has
been given). Recognizing a major difference in lot
number format from what is normally recorded
could help in recognizing that the wrong product
is in hand. Involving a family member to assist in
the double-check process is also advisable.   

be administered separately.

OOppeenn  ccaappssuulleess..  Immediate-release gelatin
capsules should be opened to remove the
powder or to crush the solid contents. 

CCrruusshh  ssoolliidd  ddoossaaggee  ffoorrmmss..  Whenever
possible, pharmacy staff should crush
tablets into a fine powder using a fully self-
contained, pill-crushing device (e.g., the
Silent Knight), which prevents residue from
one medicine being mixed with another.
Allergenic, cytotoxic, carcinogenic, or
teratogenic drugs should be crushed by a
pharmacist under highly controlled condi-
tions, and only when necessary.

DDiilluuttee  tthhee  mmeeddiiccaattiioonn..  The crushed drug as
well as liquid medications should be
diluted. Purified water (e.g., sterile water) is
the preferred diluent for most drugs. Tap
water is not advised, as it often contains
chemical contaminants (e.g., heavy metals,
medications) that might interact with the
drug. The diluted medication should be
drawn up into an oral syringe and dispensed
to the nursing unit ready for administration. 

DDoonn’’tt  mmiixx  mmeeddiiccaattiioonnss  wwiitthh  ffeeeeddiinngg
ffoorrmmuullaass..  Medication(s) should not be
added directly to the feeding formula.
Mixing drugs with the formula could cause
drug-formula interactions, leading to tube

blockages, altered bioavailability, and
changes in bowel function.

FFlluusshh.. The feeding should be stopped and
the tube flushed with at least 15 mL of
purified water before and after adminis-
tering each medication.

AAddmmiinniisstteerr  sseeppaarraatteellyy..  Each medication
should be administered separately through
the feeding tube using a clean 30 mL or
larger oral (non-luer tip) syringe.  

FFlluusshh  aaggaaiinn.. The tube should be flushed
again with at least 15 mL of purified water
to ensure drug delivery and clear the tube.

RReessttaarrtt  tthhee  ffeeeeddiinngg..  The feeding can usually
be restarted after drug administration and
flushing (some drugs require a delay of 30
minutes or more). 

RReeppoorrtt  aanndd  iinnvveessttiiggaattee.. Any occlusion of a
feeding tube or unexpected response to
drug therapy should be reported and inves-
tigated to determine the cause.  

We thank Joseph Boullata, PharmD, RPh,
BCNSP, for providing ISMP with the information
for this article, which was adapted from an article
he authored on the subject: Boullata, JI. Drug
administration through an enteral feeding tube.
Am J Nurs 2009;109(10):34-42. 
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ISMP Webinar: Join us on June 30th
for a special webinar that taps into the heart of
ISMP staff’s expertise in medication safety,
Experiences from the ISMP Consulting
Team. This highly-trained interdisciplinary
team has been invited into hundreds of
hospitals across North America to assess risk
and provide individually tailored support for
medication safety improvements. Join the
consulting team as they describe ISMP’s
Proactive Risk Assessment process, discuss
common but serious system-based risks en-
countered in most hospitals, and share inno-
vative and proven best practice recommenda-
tions organizations can implement. To register,
visit: www.ismp.org/educational/webinars.

Special  Announcement. . .

ISMP received a grant from the Commonwealth Fund to distribute an updated 2010 ISMP Medication
Safety Self Assessment® for Hospitals. Building upon ISMP’s 2000 and 2004 self-assessment tools, the
updated version will include many of the prior self-assessment items as well as new items associated with
changes in healthcare during the past 6 years. Hospitals that used the prior self-assessment tools will be able to
compare their prior scores to current scores to evaluate improvement. The new assessment tool will be
distributed late in 2010.

ISMP, ISMP-Canada, and the International Society of Oncology Pharmacy Practitioners (ISOPP) will launch a
new self assessment in 2011 to help hospitals and ambulatory cancer centers throughout the world evaluate
oncology medication safety. This self assessment is supported through a grant from ISOPP. The Clinical
Excellence Commission of New South Wales, the Australian Commission on Safety and Quality in Health Care,
and the Cancer Institute of New South Wales will also provide grant support and expertise for the project.
ISOPP received private sector support from Baxter Corporation, ICU Medical, Inc., Pfizer Oncology, and Roche.

Two new Medication Safety Self-Assessment tools
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