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Use of Bar Coding
Technology to Flag ER
Patients on Metformin-
Containing Drugs

• Sixty percent of Jennie Edmundson
Hospital’s inpatients are admitted
through the emergency room.

• Type II diabetes accounts for 90–95% of
all diagnosed cases of diabetes. There
were about 1.6 million new cases of dia-
betes diagnosed in people 20 years or
older in 2007.Consequently,we should
expect to see an increase in Americans
on metformin-containing drugs in the
future.

• Jennie Edmundson Hospital’s goal was
to develop a hardwired process to
identify patients on the medication
metformin and who had a CT scan with
contrast in the ER and were then admit-
ted as an inpatient.

EXECUTIVE SUMMARY

By James D. Lipcamon, BS, Pam Miller, Pharm D, Tom Kaiser, RPh, Bonnie Campbell, RN, BSN,
and Amanda Freemen, RT(R)

“Luck runs out, but safety is good for life.”
—Author unknown.

Jennie EdmundsonHos-
pital is a 255 bed regional health center
serving approximately 250,000 residents
in southwest Iowa. Sixty percent of Jennie
Edmundson’s inpatients are admitted
through the emergency room. When a
type II diabetic ER patient had a CT scan
with IV contrast and was admitted to the
hospital, there was no hardwired process
to identify those patients on metformin-
containing medications or to order the
proper blood tests to evaluate that their
renal function was within normal limits
prior to resuming metformin-containing
medications. Our process that was used
to track these patients involved a manual
paper process, so these patients could be
easily missed.

Type II diabetes accounts for 90–95%
of all diagnosed cases of diabetes. There
were about 1.6 million new cases of dia-
betes diagnosed in people 20 years or older
in 2007. Diabetes is the leading cause of
kidney failure, accounting for 44% of new
cases in 2005.1 Also cause for concern is

the fact that type II diabetes is associated
with obesity and it is estimated by the
Centers for Disease Control (CDC) that
64% of Americans are obese, with this
trend rising.2 We should expect to see an
increase in Americans on metformin-con-
taining drugs in the future.

Through the efforts of a multi-discipli-
nary team, Jennie Edmundson’s goal was to
develop a process to identify patients on
metformin-containing medications utiliz-
ing hardware, our integrated pharmacy,
radiology and registration system, and our
bar coding software system in pharmacy.
Our objective was to bar code ER patients’
armbands, bar code the IV contrast, and
develop a decision support rule within our
software to alert the pharmacist to a type II
diabetic patient who had been admitted as
an inpatient and received a CT scan with
contrast. This would prevent metformin
administration until assessment of renal
function had been determined.

The reason we felt this was an impor-
tant safety issue is the fact that radio-
graphic contrast may cause acute renal
failure and has been associated with lactic
acidosis in patients on metformin. Lactic
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acidosis is a condition caused by too much
lactate in the blood. It is a rare but serious
complication that can occur due to
increased levels of metformin in the blood;
when it occurs, it is fatal in approximately
50% of the cases.3 The increased levels of
metformin occur because the metformin
cannot be effectively removed from the
blood by the damaged kidneys.

Patients undergoing studies involving
iodinated radiographic contrast media

should have metformin temporarily with-
held just prior to and 48 hours after the
completion of the procedure. Metformin
is reinstituted only after normal renal
function is confirmed.

Metformin was approved by the FDA
in 1994 for treatment of type II diabetes.
This popular oral drug is a member of a
class of drugs called biguanides that
helps lower sugar levels by improving
the way the body handles insulin. This is

done by preventing the liver from mak-
ing excess glucose and by making muscle
and fat cells more sensitive to available
insulin.

Process
Our multi-disciplinary team consisted of
the director of pharmacy, director of radiol-
ogy, pharmacy informatics manager, clinical
informatics coordinator, and a CT technolo-
gist.This team gave us an excellent breadth of
knowledge needed to accomplish our goal.

In order to develop the decision sup-
port rule, the following information was
needed in the rule:

R A D I O L O G Y  M A N A G E M E N T   � N O V E M B E R / D E C E M B E R  2 0 0 9 19

Figure 1 •  Electronic version of 15 questions of patient contrast/history questionnaire.

Radiographic contrast may cause acute renal failure and

has been associated with lactic acidosis in patients 

on metformin.
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• National Drug Code (NDC). The bar
code on the side of the iodinated con-
trast product represents the NDC. An
acceptable NDC has 11 characters.
Often times, the bar code is more or less
than 11, so it may not be the actual
NDC, but represents the NDC. Regard-
less, the bar code on the product is
unique and represents that particular
contrast.

• Patient’s medical record number
(MRN). The MRN was used, as this
number is unique to the patient and
never changes. This tracking method is
also important in the event a discharged
ER patient would be admitted to the
hospital as an outpatient.

• Listing of all metformin-containing
drugs in our formulary.

• Forty-eight hour period. Metformin
must not be administered within the 48
hour time period after the completion
of the procedure.

The computer used is a thin client
notebook computer that can run on a
lithium ion 12 cell battery. The computer
sits on a variable height roll stand with

foot pedal height control for the laptop
tray and is next to the CT scanning table.

Prior to starting the exam, a patient
fills out a contrast/history questionnaire.
In an effort to save time, the questionnaire
is in a paper version and is handed to the
patient to be filled out when they check in
to the radiology reception area. The 15
questions answered by the patient are
then charted into the computer version
(see Figures 1, 2, and 3).

N O V E M B E R / D E C E M B E R  2 0 0 9   � R A D I O L O G Y  M A N A G E M E N T20

�  Use of Bar Coding Technology to Flag ER Patients on Metformin-Containing Drugs

The medical record number was used, as this number is

unique to the patient and never changes.

Figure 2 •  Electronic version of 15 questions of patient contrast/history questionnaire.
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Once the results are charted, they can
then be viewed at any time by medical staff
in the electronic medical record (EMR)
(see Figure 4).

After the patient is placed on the exam
table, the patient’s arm band is scanned
with the bar coding gun, then the NDC
bar code on the iodinated contrast prod-
uct is scanned. After this is completed, the
patient’s medication history, located in
the pharmacy database, is referenced. If
the patient is on metformin, an alert will
flash on the computer screen to alert the
CT technologist that the patient is on
metformin and a rule appears to discon-
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Figure 3 •  Electronic version of 15 questions of patient contrast/history questionnaire.

tinue the medication for 48 hours (see
Figure 5).

In the pharmacy department, if the
patient is admitted through the ER and
had a CT scan with contrast, the pharma-
cist will see an alert when entering met-
formin (see Figure 6). Based on the alert,
the pharmacist will hold metformin per
our pharmacy and therapeutic committee

approved protocol until normal renal
function is confirmed.

Conclusion 
We went live with our bar coding process
on July 7, 2009. While it is too early to
determine the success of our project, we
have addressed an issue with a hardwired

Once the results are charted they can then be viewed 

at any time by medical staff in the EMR.
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process that has allowed us to enhance our
patient safety. While we have implemented
this process for ER patients and recently
expanded the process to outpatients, we
also plan to incorporate this process to the
inpatient setting.

With the incidence of type II diabetes
increasing, the use of metformin contain-
ing drugs should be expected to increase,
raising the risk of the associated side effect
between the interaction of iodinated con-
trast and metformin.

Jennie Edmundson Hospital would like
to thank Toshiba America Medical Systems
for their interest in patient safety by part-

nering with the AHRA and providing the
Putting Patients First Program grant to
make this project possible.
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Figure 4 •  Example of how the contrast/history questionnaire looks in the EMR.

We have addressed an issue with a hardwired process that

has allowed us to enhance our patient safety.
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Figure 5 •  Example of the alert based on the decision support rule that the CT technologist sees when a patient on metformin will
receive iodinated contrast.

Figure 6 •  Example of the alert that the pharmacist sees when filling an order for metformin on a patient admitted through the ER
who received iodinated contrast.
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