
Pharmacist supervision is critical for proper
preparation of CLINIMIX multi-chamber bags

LLIINNIIMMIIXX  EE is a parenteral
nutrition multi-chamber bag
with one chamber containing
dextrose and calcium and the

other chamber containing amino
acids and electrolytes. A seal that
separates the two chambers must be
broken to mix the contents of both
chambers together prior to dispens-
ing/administration. Intravenous fat
emulsion and additional electrolytes
may be added as necessary in the
pharmacy.  

We received a
report in which a
physician ordered
this product to be
administered “if
the patient does
not eat at least
50% of breakfast.”
Two pharmacists
confirmed with
the nurse that the
patient had, in
fact, eaten about
50% of breakfast.
So, the product
was not dispens-
ed. However, the
patient ate almost
no lunch or din-
ner, so a decision
was made to start
Clinimix E. 

After the pharma-
cy was closed, two
charge nurses entered the pharmacy
to retrieve a bag of Clinimix E—a
practice allowed at this hospital.
The next day, another nurse discov-
ered that the container had been
hung without breaking the seal
between the chambers. Since the
access port for the IV administration
set on the Clinimix E bag leads into

the chamber with electrolytes and
amino acids, the patient received a
concentrated dose of these prod-
ucts, including 30 mEq of potassi-
um chloride, and no dextrose or cal-
cium. Fortunately, the patient’s
metabolic profile collected that
morning revealed normal values of
electrolytes, and the patient experi-
enced no adverse effects. 

ISMP has been steadfast in its
opposition to allowing non-pharma-
cy staff access to the pharmacy after

it is closed, pri-
marily due to
staff unfamiliari-
ty with the many
items in a typical
hospital pharm-
acy’s inventory.
Many state laws
explicitly prohibit
non-pharmacists
from entering a
pharmacy after it
is closed. The
Joint Commission
is also openly op-
posed to this
practice. 

In hospitals with-
out 24-hour phar-
macy service, it is
safest to provide
access to a pre-
approved formu-
lary of medica-

tions via emergency kits, automated
dispensing cabinets (ADCs), or oth-
er means chosen with safety in
mind. The selection of drugs and
processes for accessing them should
be approved by a pharmacy and
therapeutics committee. Nurses
should seek assistance from an on-
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Health professionals or
policemen? From time to time

we hear from hospitals that continue to
be cited by The Joint Commission for
not properly addressing medical orders
with abbreviations that appear on the
organization’s “Do Not Use” list. This is
an issue that will continue indefinitely
unless the medical staff and/or hospital
leadership step up to the plate and
address repeated prescriber non-com-
pliance. Most of the time, hospital lead-
ership may achieve prescriber compli-
ance by educating, advocating, and
reminding staff. When that doesn’t
work, we continue to hear about hospi-
tal or medical staff leaders who unload
the problem on pharmacists and/or
nurses, requiring them to contact pre-
scribers each and every time the abbre-
viation policy is violated. Unfortunately,
this advice is misguided and creates
burdensome workloads for those mak-
ing the calls, as well as straining the
relationships between the medical staff
and nurses and pharmacists who are
being forced to police the issue. For
example, some physicians are so dis-
turbed by the calls that, in turn, they
refuse a request to change the order
that contains a prohibited abbreviation
or dose designation. Others have even
been known to simply not answer calls
from the pharmacy, assuming the call is
about a recently used abbreviation.
Timely and appropriate prescriber
response to other situations, such as
addressing crucial pharmacy or nursing
interventions, can also be jeopardized,
often inconveniencing patients, increas-
ing risk, or adding to costs. We wrote a
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Figure 1. Clinimix E multi-chamber bag. Right
side has amino acids with electrolyte additives,
an administration port, plus a port for adding IV
fat emulsion.

Safety shows itself
only by the events

that do not happen.
---Erik Hollnagel 
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call pharmacist whenever there is a
question about a medication. 

Having pharmacists in a remote loca-
tion review all orders before any med-
ication is administered, except in an
emergency, when a pharmacist is not
onsite is another option. However, a
mechanism to transport or dispense
medications only available in the phar-
macy must be provided to avoid non-
pharmacy personnel from entering the
pharmacy for needed drugs. 

Another strategy is to avoid starting
the first infusion of parenteral nutri-
tion when the pharmacy is closed. If
the first infusion is prepared by the
pharmacy, all subsequent solutions
can be anticipated and dispensed by
the pharmacy as needed. Parenteral
nutrition is a non-urgent medication;
the physician can always order 10%
dextrose to infuse until the pharma-
cist can prepare and dispense the first
infusion of parenteral nutrition.

Parenteral nutrition is one of the most
complex sterile preparations to pre-
pare, relying on a specific order of mix-
ture as well as method of preparation
to assure sterility, compatibility, and
stability. Clinimix E, CCLLIINNIIMMIIXX (a
similar product without electrolytes),
and other FDA-approved, commer-
cially available parenteral nutrition
products may reduce the risk of errors
associated with mixing these complex
solutions. However, ISMP has pub-
lished previous reports in which nurs-
es or pharmacy staff have failed to
activate or mix multi-chamber bags of

parenteral nutrition solutions, antibi-
otics (e.g., AADDDD--VVaannttaaggee), and other
products that require manipulation by
nurses prior to administration. Since
the initial error cited above was report-
ed to ISMP, we have received reports
of three more instances of failing to
mix Clinimix products prior to
administration, all occurring at the
same hospital.

The safest strategy is for pharmacy to
dispense Clinimix products for each
patient after proper mixing and label-
ing of the bag. The manufacturer of
Clinimix products has documented in
the prescribing information that, once
removed from the overwrap, mixed or
not, Clinimix solutions may be stored
under refrigeration for up to 9 days.
Information about storage at room
temperature is not available. 

If the product is available in its over-
wrap in ADCs or other areas outside
the pharmacy, nurses should be taught
to activate this product. Educational
resources are freely available at:
www.clinimix.com/popups/video.jsp.
These resources illustrate the dual-
chamber bag technology and offer
step-by-step bag activation training.
Some hospitals report that errors have
been reduced by applying a noticeable
auxiliary label to the overwrap, advis-
ing that the product must be activated
prior to hanging (e.g., Mix Contents of
Both Chambers Prior to Administra-
tion). We have also contacted Baxter
to request more visible labeling
regarding the need to mix the product
before use. 
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detailed article about this problem in
2004 (www.ismp.org/Newsletters/acute
care/articles/20040812_2.asp). Hospitals
experiencing this problem should
review the article and share it with the
organization’s medical staff and hospital
leadership. 

Standard NICU drug infu-
sion concentrations. Few

would disagree that standardizing the
concentrations of drug infusions has
enormous potential for increasing
safety, especially in neonatal care.
But imagine the benefits if drug con-
centrations could be standardized for
neonates beyond just one hospital’s
four walls. Some regional efforts have
accomplished standardizing drug
concentrations in adult medicine
(Eastham JH, Rizos A, Gama JA, et al.
Reduction in variation of intravenous
drug administration in seventeen San
Diego hospitals with standardized
drug concentrations and dosage
units. Hosp Pharm. 2009;44:
150–158). For neonates, standardiza-
tion would help reduce risk when
critically-ill babies are transferred
from one facility to another. It would
also stimulate the development of
standardized infusion device drug
libraries and could even provide the
level of demand necessary for manu-
facturers to offer commercially-pre-
pared solutions, thus reducing the
risk of extemporaneous compound-
ing errors within hospitals. Such an
effort to standardize neonatal drug
infusion concentrations nationally is
well underway through a joint effort
between ISMP and the Vermont
Oxford Network (VON), a non-profit
voluntary collaboration of healthcare
professionals dedicated to improving
the quality and safety of medical care
for newborn infants. ISMP and VON
collaborated with representatives
from NICUs across the country dur-
ing the past 2 years to develop stan-
dard concentrations to be used as
default concentrations to cover at
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Report errors with parenteral or enteral nutrition to ISMP
While parenteral nutrition and enteral nutrition are not traditionally thought
of as medications, they are therapies that are prescribed, dispensed, and
administered similar to medications. Administration also involves infusion
devices that may be used in error. The American Society for Parenteral and
Enteral Nutrition (A.S.P.E.N.) recommends that errors such as the one
described above be reported to the ISMP Medication Errors Reporting
Program (MERP), accessed at: https://www.ismp.org/orderForms/report
errortoISMP.asp.  As with all reports received via the ISMP MERP, they will
be forwarded, if appropriate, in confidence to FDA and the manufacturer.
The reporter has the option of remaining anonymous and may direct us to
contextually de-identify information in the report. continued on page 3 — safetywires

http://www.ismp.org/Newsletters/acutecare/articles/20040812_2.asp
http://www.clinimix.com/popups/video.jsp
https://www.ismp.org/orderForms/reporterrortoISMP.asp
https://www.ismp.org/orderForms/reporterrortoISMP.asp
http://www.consumermedsafety.org
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Adding medications to IV solution
bags or bottles that are already hang-
ing is a risky practice. Besides obvi-
ous infection control and drug com-
patibility concerns, inadequate mix-
ing is also a problem. Without prop-
er mixing to ensure a uniform con-
centration of the drug in solution,
patients might inadvertently be sub-
jected to a bolus of the drug that
sank (pooled) to the bottom of the
bag instead of receiving an infusion
over time.

An experiment conducted many
years ago with potassium chloride
concentrate injection, dyed blue
with food coloring, easily demon-
strated this problem. (In practice,
concentrated potassium chloride
should not be available on patient
care units and should never be
added to an IV bag already hanging.)
Until the bag was removed from the
IV pole and inverted vigorously sev-
eral times, the blue-colored potassi-
um chloride pooled near the bottom
of the bag where the IV administra-
tion set was attached. The medical
literature describes several cases of
severe hyperkalemia and even death
that occurred as a result of drug
pooling when concentrated potassi-
um chloride was added to hanging
IV bags (Williams RHP. Potassium
overdosage: a potential hazard of
non-rigid parenteral fluid containers.
Brit Med J. 1973;1:714-15; Lankton
JW, Siler JN, Neigh JL. Hyper-
kalemia after administration of

potassium from nonrigid parenteral-
fluid containers. Anesthesiology. 1973;
39:660-61). 

To cite another example, adding oxy-
tocin (PPIITTOOCCIINN) to a hanging IV
bag on a postpartum patient to con-
trol bleeding could lead to the deliv-
ery of more than the desired amount
of oxytocin. Without proper testing,
it is unknown whether other drugs
are at similar risk of pooling when
added to IV solutions, thus putting
patients at risk of an overdose and
potential harm. 

Another problem with adding med-
ications to a hanging IV solution is
that it’s impossible without knowing
exactly how much fluid remains in
the bag to determine the actual con-
centration of the drug in the solution
once it is added to the remaining flu-
id. The administration of medications
in higher than recommended con-
centrations could lead to adverse drug
effects. Further, the container would
be mislabeled unless a new label was
applied listing the drug, strength/con-
centration, and fluid volume. 

HHeerree’’ss  wwhhaatt  yyoouu  ccaann  ddoo::  The safest
practice is to avoid adding medica-
tions to hanging IV solutions, regard-
less of how much solution is left in
the bag or bottle. If the patient’s
physician prescribes new additives
in the IV solution, hang an entirely
new bag/bottle that has been pre-
pared and dispensed by pharmacy.

least 80% of the needs in neonatal
patients. The list is now available on
the ISMP website at: www.ismp.org/
Tools/PediatricConcentrations. We
urge all NICU staff to review the list
and consider full adoption if possible.
Your efforts can help reduce the risk
of medication errors when treating
our tiniest patients.

A different type of allergy
problem. No one knows how

it happened, but during a hospitaliza-
tion, “vitamin D” was entered into
the allergy field of a renal transplant
patient’s medical record. The patient
never reported adverse effects from
the vitamin and, in fact, needed vita-
min D and calcium to prevent bone
loss that can lead to osteoporosis.
During an emergency department
(ED) visit a few years ago, she asked
staff to remove the erroneous allergy
information; she repeated the
request during another ED visit when,
again, someone mentioned the aller-
gy to her. Most recently, despite
promises to correct the problem,
vitamin D was still listed as an allergy
when she visited a new primary care
physician in a hospital-owned prac-
tice. It turns out, medical personnel in
clinical areas did not know how to
correct the prior electronic medical
records entry. However, the patient’s
new physician said he would contact
a programmer in the IT department
who could make the correction. It is
important for clinicians to understand
procedures or whom to contact to
correct electronic information, no
matter what the practice setting,
without jeopardizing the integrity and
security of electronic information.
This type of event and other errors or
potential errors related to IT systems
should be reported as a medication
error via your hospitals medication
error reporting process. This will help
to improve the system by gaining the
attention of the risk management/
patient safety department and hospi-
tal administration.

cont’d from page 2
Adding drug to hanging IV bag poses many risks

Special Announcement

May 11 webinar. ISMP will present Beyond the 5 Rights: A Safety Bolus for
Nursing Leadership. Learn where risk is “hidden” in your medication administration
system, and discover the high-leverage error-reduction strategies that reduce the risk
of errors. For details, visit: www.ismp.org/educational/webinars.asp.
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TTEEAAMM  UUPP  TTOO  PPRREEVVEENNTT  EERRRROORRSS

TThhee 22001111  IISSMMPP  MMeeddiiccaattiioonn  SSaaffeettyy  SSeellff
AAsssseessssmmeenntt® ffoorr  HHoossppiittaallss  iiss  NNooww  AAvvaaiillaabbllee!!
The Institute for Safe Medication Practices (ISMP), in partnership with the Health Research & Educational Trust
(HRET) and the American Hospital Association (AHA), has just launched the 22001111  IISSMMPP  MMeeddiiccaattiioonn  SSaaffeettyy  SSeellff
AAsssseessssmmeenntt®® ffoorr  HHoossppiittaallss. You can access the assessment at: http://www.ismp.org/selfassessments/default.asp. 

TThhee  IISSMMPP  MMeeddiiccaattiioonn  SSaaffeettyy  SSeellff  AAsssseessssmmeenntt hheellppss  hhoossppiittaallss::

Evaluate their medication safety practices
Identify opportunities for improvement
Compare their experiences over time with those of 
similar organizations.

Previous ISMP self assessments were conducted in 2000 and
2004. The 2011 self assessment will document progress during
the last 5 years of intense national attention to medication
safety and identify the impact of emerging challenges, includ-
ing shrinking reimbursement systems and application of new
technologies. 

Join the growing body of hospitals that conduct the assess-

ment and submit findings to the Institute for Safe Medication
Practices! 

To ensure anonymity, submission of self-assessment findings is
accomplished through a secure, web-based portal at:
http://www.ismp.org/selfassessments/default.asp. A unique, ran-
dom password for submitting responses will be provided to par-
ticipants who sign on. Respondents who submit their findings to
ISMP anonymously will receive weighted scores and will be
able to compare their confidential results with aggregate results
of similar organi-
zations. 


