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I f it seems as though you are being asked to prepare and
administer more IV push medications in your practice
than in the past, you are probably correct in your obser-

vation. After an unrelenting stretch of natural disasters that
affected drug manufacturing and major supply chains, most
hospital pharmacies experienced daily drug shortages
pertaining to even the most commonly used medications
and fluid supplies. Although drug shortages technically
have been occurring for the past decade, it is hard to find
any practitioner in the United States this past year who
has not directly felt the challenge of drug shortages on medi-
cation use routines.1 Daily shortages involving large-volume
IV infusion bags, premixed antibiotics for secondary admin-
istration, and even limited supplies of sterile water and 0.9%
sodium chloride vials have resulted in at-risk behaviors and
routine work-arounds, making IV push medication admin-
istration difficult and at times even error prone. Roughly
one third of practitioners responding to a 2018 survey by
the Institute for Safe Medication Practices (ISMP;
n ¼ 977) indicated that currently they are “administering
more medications via the IV push route that were previously
given as infusions, particularly antibiotics, antiemetics, and
proton pump inhibitors.”2 In addition, 34% of respondents
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suggested that they are required to “prepare more
medications at the bedside” and that “IV push drugs are be-
ing provided in unfamiliar formulations (concentrations
and packages) or volumes greater than needed for an indi-
vidual dose.”2 About one third of these practitioners also
indicated that they no longer get prefilled syringes of com-
mon medications in needed concentrations or volumes.2

A recent informal poll of pharmacists in June 2018 at a
Baxter promotional theatre at the American Society of
Health-System Pharmacists’ meeting revealed that at least
83% of organizations have responded to the drug shortage
by moving away from dispensing ready-to-administer med-
ications in commercially available or pharmacy-prepared
piggybacks or minibags to supplying vials or ampules of
the drug for bedside preparation, dilution, and administra-
tion by the IV push method. Sixty-four percent of the orga-
nizations who reported moving to an IV push method of
drug administration also reported continuing this new prac-
tice, even after immediate drug shortages had resolved. This
change is more than an added burden on the frontline prac-
titioner. From a safety standpoint, any added manipulation
of medications at the bedside, even by experienced practi-
tioners, creates complexity, extra steps, and undue risk,
which has been proven to contribute to preventable errors.3,4

From 2010 through 2014, ISMP conducted several
surveys to better understand variations observed in
IV push practices seen during onsite hospital visits and in
the ISMP Medication Errors Reporting Program. These
surveys revealed a number of clinical practice irregularities
previously reported in Journal of Emergency Nursing,5

including an increase in nurse preparation of parenteral
medications on the clinical unit, practitioners using a medi-
cation cartridge as a vial to withdraw the medication into
another syringe prior to administration, unnecessary dilu-
tion associated with medications that were dispensed in
ready-to-administer forms, and the inappropriate use of
prefilled 0.9% sodium chloride flush syringes to dilute IV
push medications, resulting in mislabeled syringes.6-8 To
address these and other related safety concerns, and to set
expectations for improved practice, ISMP held a national
summit in 2014, which resulted in the 2015 publication
www.manaraa.com
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TABLE 1
Reasons why nurses withdraw medications from
prefilled, ready-to-use cartridges or syringes

1. Desire or need to dilute medication before injection
2. Unavailable syringe/cartridge holders
3. “This is how I was taught”
4. Too hard to read the dose increments on cartridge

syringe
5. To prevent infection transmission with reuse of unclean

syringe holders
6. Cartridge sometimes slips, making administration

difficult
7. Rubber plunger pulls out of the cartridge too easily
8. Incompatibility of holder with some needleless IV

connectors
9. Risk of breaking the glass cartridges

Data from reference 8.
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of the ISMP Safe Practice Guidelines for Adult IV Push
Medications (https://www.ismp.org/guidelines/iv-push).9

Now, 3 years later, a repeat survey about IV push medi-
cation use has been performed with responses from 977
nurses (97%) and anesthesia providers (3%).2 A large
majority of survey respondents work in inpatient areas
(94%), with 12% of respondents reporting that they work
in emergency departments. Although the 2018 survey dem-
onstrates small reductions in the frequency of some of the
earlier unsafe practices, an unexpected number of practi-
tioners still report using prefilled syringes or cartridges as
vials, diluting IV push medications despite their availability
in a ready-to-administer form, unsafe labeling practices, and
preparing IV pushmedications at the bedside instead of hav-
ing them prepared by the pharmacy. Some of these risky
practices appear to be associated with ongoing drug short-
ages but also can be attributed to latent system vulnerabil-
ities that have not been fully addressed, limited
expectation development and implementation, and orienta-
tion/teaching strategies that perpetuate these practices.2 ED
leaders concerned with patient safety and infection control
issues should take note of these disturbing survey results.

In opposition to ISMP's IV push medication use best
practice No. 3.5 (available at www.ismp.org/sites/default/
files/attachments/2017-11/ISMP97-Guidelines-071415-3.
%20FINAL.pdf) and standards of the Infusion Nurses So-
ciety, Association of Professionals in Infection Control,
and other professional organizations,10,11 two thirds
(66%) of respondents in the current survey reported
withdrawing medications from a ready-to-use, prefilled sy-
ringe (or cartridge) and transferring the contents into
March 2019 VOLUME 45 � ISSUE 2
another syringe to administer an IV push medication
dose. Up to 16% of providers in the survey reported
performing this drug transfer more than half of the time
when using a prefilled syringe.2 Table 1 lists the most com-
mon reasons given for withdrawing medication from a pre-
filled syringe, with dilution being the most prevelant.7 Based
on current survey comments, reasons given for withdrawing
medications from prefilled syringes include the administra-
tion of partial doses from a single dose syringe or cartridge to
promote drug conservation or the erroneous belief that a 10-
mL–sized syringe must be used to administer medications
via an implanted port or peripherally inserted central cath-
eter. (According to the Infusion Nurses Society, clinicians
should use an appropriately sized syringe for medication
administration once patency has been confirmed using a sy-
ringe that is 10 mL in diameter.10)

Overall, 84% of participants in the 2018 ISMP survey
reported that they further dilute certain adult IV push med-
ications prior to administration.2 These findings are similar
to ISMP’s 2014 survey in which 83% of respondents further
diluted certain IV push medications (see Table 2). Although
in opposition to ISMP’s IV push best practice guidelines,
81% of participants reported using a commercially available
0.9% sodium chloride syringe to dilute medications.
Approximately 56% use a flush syringe to dilute medica-
tions at least half of the time, and 19% said they always
do. While certainly convenient, practitioners may not be
aware that commercially available prefilled 0.9% sodium
chloride flush syringes are approved as devices by the Food
andDrug Administration and are not approved for the prep-
aration (reconstitution or dilution) or administration of
medications.9 The contents of the syringe are only sterile
when used as designed, with a forward fluid path. The fre-
quency of this unsafe practice has increased since the
2014 survey, at which time 54% of practitioners said they
had diluted medications using a saline flush syringe.7

Practitioners reported that the decision to further dilute
adult IV push medications was most often associated with
the desire to administer the drug slowly (94%), avoid pa-
tient discomfort (70%), reduce extravasation (33%), and
measure small-volume doses accurately (25%). Other rea-
sons stated for dilution included drug-specific requirements
(eg, the need to dilute LORazepam), facility policies, recom-
mendations found in drug references, and prior education
from a preceptor or peer.2,8 It is important to note that
most participants in the recent survey reported they do
not receive IV push medications in ready-to-administer sy-
ringes and must prepare these medications prior to admin-
istration, which has only become more common during the
ongoing drug shortage crisis. Although drug shortages have
challenged the ability to obtain ready-to-use medications, it
www.manaraa.com
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TABLE 2
Reasons given for further dilution of ready-to-use
medications

Reason % of
participants

Desire to administer the drug slowly 94
To avoid patient discomfort 70
To reduce the risk of extravasation 33
Need to measure small-volume doses
accurately

25

Other (drug-specific requirements,
facility policies, prior education)

13

Data from reference 2.
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is concerning that some pharmacy departments have
responded by shifting nonemergent IV push medication
preparation to the nurse, outside of proper engineering con-
trols. Also of concern with this clinical practice is that many
participants from the survey do not relabel the 0.9% sodium
chloride flush syringe when using it to dilute medications,
making it indistinguishable from a flush syringe of pure
saline solution.

One of the most concerning findings in this survey is
that only 50% of participants reported that they always la-
bel IV push medications that are self-prepared away from
the patient’s bedside. More than a quarter (28%) of partic-
ipants said they rarely or never label practitioner-prepared
syringes. Participants who said they did not always label sy-
ringes prepared away from the patient’s bedside believe
that labeling is not necessary if they prepare just one medi-
cation (51%) or one syringe (45%) at a time.2 Surpris-
ingly, and in opposition to national standards and other
professional practice guidance for safe practice, respon-
dents also said they did not need to label syringes because
they could “distinguish between multiple syringes without
a label” by visualizing the different volume in each syringe
(76%); noting the size of the syringes (40%), differences in
needles, caps, or medication colors (36%), or how they
were transported, such as their orientation on a tray or
sterile field (16%); or by carrying syringes in different
hands (12%) or pockets (12%).2 In this author’s view,
these findings are concerning given the national attention
to proper syringe labeling during the past decade. Poor la-
beling practices are visible if observation methods are used
by nurse leaders. Now is the time to address at-risk behav-
iors and coach practitioners who may not appreciate the
risk, and not after a serious syringe swap event occurs as
a result of poor labeling habits.
204 JOURNAL OF EMERGENCY NURSING
Although research on IV push practices is relatively
limited, some studies suggest that the most common medi-
cation error with IV push use is administration of the drug
too quickly.12,13 In the 2018 ISMP survey, 63% of
participants indicated that the rate of administration of an
IV push medication is provided on the patient’s medication
administration record or electronic health record.Many par-
ticipants indicated that they need to look up the rate of
administration in drug references (41%) or in facility-
specific guidelines (40%) or remember the rate from
previous administrations (41%). Surprisingly, 18% of
participants reported that they administer all IV push
medications the same way over 2 to 5 minutes (regardless
of dose or volume), so they “do not need to investigate or
know” the specific rate of administration for each drug.2

These survey findings offer only a small glimpse into
current IV push medication practices but clearly indicate
that there are challenges ahead for the full adoption of safer
IV push medication practices. Although the IV push guide-
lines and other professional and accreditation standards are
freely available, some organizations are not aware or have yet
to appreciate the risks associated with variable medication
administration behaviors. Subtle variations in individual
practices often are not recognized until after an event occurs.
Many organizations have not developed standard expecta-
tions or competency assessments for IV push medication
management, which are a necessary baseline in any emer-
gency department given the frequency of IV push medica-
tion use.14

Because assessment is the first step in understanding
and creating a baseline of expectations for improving any
practice issue, organizations (and emergency departments)
interested in learning about current IV push practices in
their own facilities are invited to use a free gap analysis
tool available on ISMP’s Web site: https://www.ismp.org/
resources/gap-analysis-tool-safe-iv-push-medication-
practices. This new 50-item tool is based on the current
ISMP IV push guidelines. Participation is designed to:

� Heighten health care practitioners’ awareness of safe
medication systems and practices associated with IV
push medication use in adult patients

� Assist health care practitioners with identifying and
prioritizing opportunities for reducing patient
harmwhen preparing, dispensing, and administering
IV push medications in adults

� Create a baseline of national efforts to enhance safety
when acquiring, preparing, dispensing, and adminis-
tering IV push medications in adults

Organizations interested in obtaining a score for their
responses can do so by submitting their findings to a
www.manaraa.com
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secure ISMP site before March 31, 2019. After comple-
tion of the data collection period and time for data anal-
ysis, an aggregate national description of current practices
will be made available to participating facilities to make
comparisons of results to like facilities. The gap analysis
tool is designed to be completed by an interdisciplinary
team of professionals representing all of those involved
in some aspect of IV push medication use. ED practi-
tioners, based on their extensive experience with IV
push medication use in adults, should be key participants
in this assessment.

It is unlikely that drug shortages will be resolving any
time soon. Strained drug distribution and product availabil-
ity has had a direct impact on decisions made by hospital
pharmacies and frontline providers when preparing and
administering IV push medications. Many of these deci-
sions, however, have been left to individual providers, are
risk prone, and are not based on best practice guidance.
Do not assume that these survey results, surprising as they
are, are not reflective of practices occurring in your own or-
ganization. Gather a team, participate in this national prac-
tice assessment, and find out what is really occurring with
IV push drug use. Together we can begin to meet the chal-
lenges of Safe Practice, Safe Care.

REFERENCES
1. Fox ER, McLaughlin MM. ASHP guidelines on managing drug product

shortages. Am J Health Syst Pharm. 2018;75:1742-1750.

2. Institute for Safe Medication Practices. Part l: Survey results show how
unsafe practices persist with IV push medications. ISMP Medication Saf
Alert. 2018;23(22):1-5.

3. McDowell SE, Mt-Isa S, Ashby D, Ferner RE. Where errors occur in
the preparation and administration of intravenous medicines: a sys-
tematic review and Bayesian analysis. Qual Saf Health Care.
2010;19:341-345.
March 2019 VOLUME 45 � ISSUE 2
4. Hertig JB, Degnan DD, Scott CR, Li X. A comparison of error rates be-
tween intravenous push methods: a prospective, multisite, observational
study. J Patient Saf. 2018;14(1):60-65.

5. Paparella SF, Mandrack MM. IV push medication administration: mak-
ing safe choices; choosing best practice. J Emerg Nurs. 2016;42(1):64-67.

6. Institute for Safe Medication Practices. Survey shows recession has weak-
ened patient safety net. ISMP Medication Saf Alert. 2010;15(1):1-4.

7. Institute for SafeMedication Practices. ISMP survey reveals user issues with
Carpuject prefilled syringes. ISMP Medication Saf Alert. 2012;17(16):1-3.

8. Institute for Safe Medication Practices. Some IV medications are diluted
unnecessarily in patient care areas, creating undue risk. ISMP Medication
Saf Alert. 2014;19(12):1-5.

9. Institute for Safe Medication Practices. Guidelines for safe practice of
adult IV push medications. https://www.ismp.org/guidelines/iv-push;
July 23, 2015. Accessed December 20, 2018.

10. Infusion Nurses Society. Infusion therapy standards of practice (standard
40, flushing and locking, practice criteria D3). J Infus Nurs.
2016;39(1S):S1-S159.

11. Dolan SA, Arias KM, Felizardo G, et al. APIC position paper: Safe injec-
tion, infusion, and medication vial practices in health care. Am J Infect
Control. 2016;44:750-757.

12. Taxis K, Barber N. Causes of intravenous medication errors: an ethno-
graphic study. Qual Saf Health Care. 2003;12:343-347.

13. Fahimi F, Ariapanah P, Faizi M, et al. Errors in the preparation and
administration of intravenous medications in the intensive care unit of
a teaching hospital: an observational study. Aust Crit Care.
2008;21(2):110-116.

14. Institute for Safe Medication Practices. Part II: Survey results suggest ac-
tion is needed to improve safety with adult IV push medications. ISMP
Medication Saf Alert. 2018;23(23):1-4.
Submissions to this column are encouraged and may be sent to
Susan F. Paparella, MSN, RN
spaparella@ismp.org
www.manaraa.com

WWW.JENONLINE.ORG 205

http://refhub.elsevier.com/S0099-1767(18)30699-8/sref1
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref1
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref2
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref2
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref2
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref3
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref3
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref3
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref3
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref4
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref4
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref4
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref5
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref5
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref6
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref6
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref7
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref7
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref8
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref8
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref8
https://www.ismp.org/guidelines/iv-push
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref10
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref10
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref10
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref11
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref11
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref11
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref12
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref12
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref13
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref13
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref13
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref13
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref14
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref14
http://refhub.elsevier.com/S0099-1767(18)30699-8/sref14
mailto:spaparella@ismp.org
http://WWW.JENONLINE.ORG


www.manaraa.com

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	IV Push Medication Matters: New Survey Points to Slow Adoption of Best Practices
	References


