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Discussion Guide
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executive summary
When the Joint Commission explicitly defined 
medications to include contrast agents, many 
health systems found themselves out of 
compliance with certain medication manage-
ment (MM) standards and the National Patient 
Safety Goal (NPSG) for medication reconcilia-
tion. The most troublesome standards involve 
pharmacist review of orders (MM 05.01.01, 
formerly 4.10) and medication storage (MM 
03.01.01, formerly 2.20). The Joint Commission 
is in the process of refining its requirements 
for medication reconciliation and suspended 
scoring for these requirements in 2009 and 
2010, but considers the matter important and 
continues to evaluate compliance, which does 
not affect accreditation decisions.

In the past, most radiology and pharmacy 
departments had limited contact. The 
radiology department typically handled the 
purchasing, storage, preparation, and admin-
istration of contrast media. The pharmacy 
department interacted with the radiology 
department only if other (i.e., noncontrast) 
medications were used in the radiology depart-
ment. Radiology and pharmacy departments 
must work together to become compliant with 
the MM standards and meet the NPSG for 
medication reconciliation.

In devising strategies for complying with 
the standards and meeting the medication 
reconciliation NPSG, health systems must 
consider several issues. Institutions must 
decide whether pharmacists or licensed 

independent practitioners (LIPs) shall perform 
medication order review for contrast media, 
since the Joint Commission allows the latitude 
to make this choice. Institutions also must 
decide whether the radiology or pharmacy 
department should purchase and store 
contrast media. Requirements for meeting 
the medication reconciliation NPSG differ 
between the inpatient and outpatient settings. 
Considerations in planning for collaboration 
between the pharmacy and radiology depart-
ments include how the departments currently 
function, how well current practices comply 
with the Joint Commission MM standards 
and medication reconciliation NPSG and 
promote patient safety, the available options 
for improving processes and systems, the types 
of education that will be required, and how the 
effects of changes in processes and systems 
will be monitored and improved upon in the 
future.

This discussion guide explores some of the 
factors to be considered in devising strategies 
for complying with the Joint Commission 
standards and meeting the medication recon-
ciliation NPSG. Options are described and 
their implications discussed. No single strategy 
is effective for all health systems; each health 
system must customize its approach, keeping 
in mind that the goal is to improve the quality 
and safety of patient care as well as meet 
accreditation standards.
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Table 1

Standards and National  
Patient Safety Goals  
that are Problematic  

for Radiology Departments*

Medication Management (MM)
MM 03.01.01—Medication storage and labeling of 
stored medications

MM 05.01.01—Pharmacist review of orders

MM 05.01.09—Medication labeling

MM 05.01.11—Medication dispensing

Provision of Care, Treatment, and Services (PC)
PC 03.01.01—Moderate sedation

National Patient Safety Goals (NPSGs)
NPSG 01.01.01—Use of at least two patient 
identifiers

NPSG 03.04.01—Labeling during invasive  
procedures 

UP 01.03.01—Time out process (i.e., immediate 
preprocedure pause to ensure active communica-
tion among team members)

NPSG 08.01.01**—Medication reconciliation

*For a complete list of Joint Commission standards and 
National Patient Safety Goals, see the Joint Commission 
Web site (www.jointcommission.org) and publications.

** Currently on hold.

INTRODUCTION

Providing high quality patient care and 
maximizing patient safety in all aspects of 
health care are of paramount importance 

to all health care practitioners today. In the mid 
1990s, the Institute of Medicine (IOM) evaluated 
the quality of medical care in the United States 
and released three major reports revealing serious 
problems in America’s health systems.1-3 Motivated 
in part by these reports, health systems increased 
their voluntary reporting of errors through various 
reporting systems, including the United States 
Pharmacopeia (USP) MedMARx medication error 
reporting system. In 2004, USP’s Patient Safety 
CAPSLink newsletter reported briefly on five 
years’ worth of errors connected to radiology 
departments and cardiac catheterization labora-
tories: 16.3% of the errors linked to radiological 
services had harmed patients—eight times the 
overall frequency of harm from errors reported 
to the MedMARx database.4 These findings of 
disproportionate harm from medication use in the 
radiology department are part of what prompted 
the Joint Commission to include contrast media in 
the definition of medication in its MM standards 
in 2004. The Joint Commission also established 
NPSGs to address safety problems identified by 
IOM and other groups; the goals are updated 
annually.

The preamble of the MM chapter in the Joint 
Commission’s Comprehensive Accreditation 
Manual for Hospitals includes an explicit defini-
tion of the products to which the standards apply: 
“…diagnostic and contrast agents, radioactive 
medications…and any product designated by the 
Food and Drug Administration (FDA) as a drug.”5 
Thus, the MM standards apply to contrast media as 
well as any other medications stored, dispensed, or  
administered in the radiology department. Radiology 

departments typically are out of compliance with 
the standards and NPSGs listed in Table 1.

The main intent of the MM standards and 
NPSGs is to improve the quality of care, including 
patient safety, in all patient care areas, including 
the radiology department. The need to meet the 
requirements of the MM standards and NPSGs that 

PURPOSE
This discussion guide is intended as a basic tool for health professionals to use in reviewing the 
Joint Commission medication management (MM) standards and National Patient Safety Goals 
(NPSGs) for contrast media use and considering the issues to be addressed as the pharmacy and 
radiology departments collaborate to meet the requirements.

This document is not intended to provide a comprehensive review of contrast media or Joint 
Commission requirements pertaining to contrast media. Rather, it has been developed to generate 
ideas that health practitioners can use in their institutions.
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relate to contrast media presents an opportunity 
to focus on the development of protocols, policies, 
and procedures that will have a positive effect on 
patient care and safety above and beyond fulfilling 
Joint Commission requirements.

In the past, radiology and pharmacy depart-
ments in most health systems had limited contact. 
In some institutions, the radiology department 
ordered its own contrast agents, had them 
delivered directly to the department, and had 
a concierge service stock the shelves. Contact 
with the pharmacy department was limited to the 
ordering and delivery of other medications stocked 
in the radiology department. Pharmacy depart-
ments typically had little contact with radiology 
departments because contrast agents were not 
considered medications and no pharmacy involve-
ment was necessary for radiology to perform its 
day-to-day operations. The radiology department 
was able to fulfill Joint Commission requirements 
for participation in pharmacy and therapeutics 
(P&T) committee activities without working 
closely with the pharmacy department. Current 
Joint Commission standards and NPSGs require 
that the radiology and pharmacy departments 
work together.

MEDICATION MANAGEMENT STANDARD  
MM 05.01.01 (formerly 4.10)—PHARMACIST 
REVIEW OF ORDERS
Standard MM 05.01.01 (formerly 4.10) states 
that all medication orders are to be reviewed by 
a pharmacist prior to administration, implying 
a patient-specific review for every order. Two 
exceptions are allowed: (1) “in urgent situations 
when the resulting delay would clinically harm 
the patient” and (2) “a Licensed Independent 
Practitioner (LIP) controls the ordering, prepara-
tion, and administration of the medication.”6 
Initially, the Joint Commission stated that the LIP 
must be present “at the bedside” for this control to 
be exercised.6

In June 2005, the Joint Commission clarified 
its requirements for the use of oral contrast 
media.7 Although review by a pharmacist remains 
“a recommended safety step,” the administration 
of oral contrast media is considered safe in both 
inpatient and outpatient settings as long as specific 
safeguards (Table 2) are followed. In August 2006, 
the exception for oral contrast media and the 

safeguards were extended to the rectal administra-
tion of contrast media.8 Rectal administration of 
contrast media is considered safe as long as the 
same safeguards required for oral agents are used. 
The exception does not apply to any other medica-
tions or contrast media administered through any 
other natural orifice.

A modification in the interpretation of standard 
MM 05.01.01 element of performance 1 regarding 
LIPs for radiology was made in January 2007.6 
This modification allowed nonoral and nonrectal 
contrast media to be administered by protocol 
provided that an additional requirement was 
met. Specifically, a hospital’s radiology services 
may “define, through protocol or policy, the role 
of the licensed independent practitioner in the 
direct supervision of a patient during and after 
IV contrast media is administered.” The policy 
or protocol is to be approved by the medical and 
pharmacy staff, and the role must be defined so 
that there can be timely intervention by an LIP 
in the event of a patient emergency. The Joint 
Commission recommended that health systems 

Table 2

Oral and Rectal  
Contrast Media Safeguards7,8

1.	 The organization adopts clinical practice guide-
lines or approved screening tools to address the 
safe administration of contrast media. For hospi-
tals, these must be approved by both the medical 
staff and pharmacy.

2.	 Only trained, designated individuals retrieve 
medications from a limited set of medications.

3.	 The appropriateness of the medication (contrast 
agent) is reviewed by a qualified health care 
professional.

4.	 The organization implements quality control 
procedures to prevent retrieval errors.

5.	 A pharmacist is available on call if needed.

6.	 The organization retrospectively evaluates its 
system by sampling records of cases in which 
contrast media were administered without prior 
pharmacy review to determine whether the sys-
tem functions as designed or has opportunities 
for improvement.
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refer to the American College of Radiology (ACR) 
Practice Guideline for the Use of Intravascular 
Contrast Media in developing the policy or 
protocol.9 This guideline states that “the super-
vising physician, or his or her physician designee, 
must be immediately available to respond 
promptly to an adverse effect.” Thus, the require-
ment for presence of the LIP at the bedside was 
clarified to allow for his or her presence nearby 
but not necessarily at the bedside, provided that 
there is a mechanism for timely intervention in the 
event of a problem.

Two Approaches to Compliance

There two approaches to complying with standard 
MM 05.01.01. An institution can implement a 
protocol-based approach that defines the role of 
the LIP, or it can implement a system in which 
a pharmacist reviews orders for contrast media 
prior to the imaging study. If an institution adopts 
a protocol defining the role of the LIP in the direct 
supervision of patients before and after the admin-
istration of intravenous contrast media, pharmacist 
review of orders for contrast media is not required. 
Such a protocol essentially addresses the proper 
screening of patients scheduled to receive intrave-
nous contrast media, ensures that the medication 
is ordered properly, and defines how the protocol 
will be reviewed to ensure effectiveness, among 
other things. Elements of the protocol include 
requirements for order review by a qualified health 
care provider to ensure appropriateness and 
quality control procedures to prevent errors. The 
protocol also should ensure that a pharmacist is 
available on an on-call basis. Finally, a process 
for retrospective review to identify opportunities 
for improvement should be part of protocols. 
Pharmacy and radiology departments must 
collaborate on the development of the protocol, 
and the protocol must be approved by the medical 
and pharmacy staff. Otherwise, a system must be 
implemented in which a pharmacist reviews every 
order for contrast media prior to each imaging 
study.

A protocol-based approach may be used for 
contrast-media, but not for radiopharmaceuticals 
(although this may change soon) or non-contrast 
medications. Currently, most problems in meeting 
standard MM 05.01.01 in the radiology department 
arise from a lack of pharmacist review of non-
contrast medications. For example, a pharmacist 

should review an order for a mild sedative (e.g., 
lorazepam) prior to an interventional radiology 
procedure because it is not considered urgent 
(exemptions to the standard include medications 
that are urgent or procedures performed when 
an LIP is present). Regardless of which approach 
is used, it must be remembered that pharmacist 
review of non-contrast medications is required and 
a 100% protocol-based approach for all medica-
tions used in the radiology department is not 
possible.

There is no right or wrong answer to the ques-
tion of who (i.e., the pharmacist or LIP) should 
review contrast media orders for appropriateness. 
The decision should be based on the needs of the 
individual health care facility. Some institutions 
have chosen to have a pharmacist review all 
orders for nonoral and nonrectal contrast media. 
Policies and procedures have been developed to 
address how pharmacists will obtain the order, 
communicate the results of their review to the 
radiology department, and document the review in 
the medical record, and the pharmacists have been 
educated to conduct a complete and thorough 
review of orders for contrast media. Other health 
systems have found that the most efficient and 
cost-effective approach is to implement a protocol 
that defines the role of the LIP. Regardless of the 
approach that an institution selects, the pharmacy 
and radiology departments must collaborate in the 

Table 3

Risk Factors for Adverse Reactions 
to Contrast Media10-15

n	 History of adverse reaction to intravascular  
iodinated contrast media

n	 History of asthma

n	 Previous serious allergic reaction to materials 
(including seasonal and food allergies) other than 
contrast agents

n	 Known cardiac dysfunction, including recent or 
potentially imminent cardiac decompensation, 
severe arrhythmias, unstable angina pectoris, 
recent myocardial infarction, and pulmonary 
hypertension

n	 Renal insufficiency
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design, implementation, and assessment of order 
review procedures. Once the decision about who 
will perform the order review process is made 
and policies are established, the policies must be 
followed. Failure to follow institutional policies is 
one of the greatest pitfalls for health systems.

Elements of the Review

The protocols, policies, and procedure developed 
to meet standard MM 05.01.01 should address 
in detail what constitutes a complete review of 
medication orders, as well as follow-up procedures 
to ensure that the system is working as well as 
possible. Key elements of a medication order 
review include the patient’s history of adverse drug 
reactions, current renal function, and potential 
drug interactions.

Adverse Reactions
All patients who receive contrast media need to be  
screened for a history of adverse reactions to contrast  
media, allergies to other drugs and substances, and 
other risk factors for adverse reactions (Table 3). 
Patients with these risk factors are more likely to 
experience adverse reactions to contrast media; 
depending on institutional policy, they might require 
pre-procedure medications, hydration or other 
measures, and a discussion with the ordering 
physician to help minimize risk. More information 
about adverse reactions to contrast media can 
be found in the Quick Guide to Contrast Media 
(Quick Guide) available on the ASHP Web site.

Renal Function
Renal function should be assessed as part of the 
medication order review, since patients with 
compromised renal function are at greater risk for 
adverse events associated with contrast media. 
Nephrotoxicity following the administration of 
contrast media accounts for more than 10% of 
hospital-acquired renal failure and is a leading 
cause of acute renal failure.16,17 Contrast-induced 
nephropathy (CIN) is defined as an increase in 
serum creatinine by 25% or more than 0.5 mg/dL 
within 72 hours after contrast media administra-
tion.17 Patients with normal renal function are at 
low risk for developing CIN, but the risk of CIN 
increases as the estimated glomerular filtration 
rate decreases.18 Nevertheless, all patients should 
be screened for risk factors for CIN (Table 4). ACR 
and the Consensus Panel for CIN have developed 
specific precautions for patients at risk for CIN.10,18 
These precautions are listed in the Quick Guide.

Generally, renal function is assessed by 
estimating the glomerular filtration rate using a 
recent serum creatinine concentration and the 
Cockcroft-Gault or Modification of Diet in Renal 
Disease formula.20 Although many radiology 
departments use blood urea nitrogen and serum 
creatinine levels to assess renal function, estimated 
glomerular filtration rate is preferred. Some 
institutions are required by state law to have an 
estimated glomerular filtration rate documented in 
the chart for every patient. Other factors that could 
affect renal function should be considered as well, 
such as recent administration of medications that 
have the potential to reduce renal function (e.g., 
cancer chemotherapies, diuretics) and medications 
that suggest the presence of compromised renal 
function (e.g., epoetin alfa). The patient’s state of 
hydration also should be considered.

Nephrogenic systemic fibrosis (NSF) is a rare 
scleroderma-like condition that has been reported 
in patients with renal insufficiency who received 
gadolinium-based contrast media for magnetic 
resonance (MR) imaging.21,22 In 2007, FDA called for 
inclusion of a black-box warning in the prescribing 
information for all gadolinium-based contrast 
agents.23 ACR also updated its guidance document 
for safe MR imaging practices.24 These practices 
include screening patients who are scheduled for 
MR imaging for renal disease by obtaining a history 
and/or laboratory tests. See the Quick Guide for 
a more in-depth discussion of NSF. Information 

Table 4

Risk Factors for  
Contrast-Induced Nephropathy10,19

n	 Renal insufficiency

n	 Diabetes mellitus

n	 Dehydration

n	 Cardiovascular disease

n	 Age >70 years

n	 Myeloma

n	 Hypertension

n	 Hyperuricemia
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about the causes of NSF is evolving rapidly, and 
any order review system that is established should 
include a mechanism for ensuring that it reflects 
the most recent recommendations.

Drug Interactions
Contrast media can interact with other medica-
tions, so patients should be screened for potential 
drug interactions as part of the contrast media 
order review. Intravascular administration of 
iodinated contrast media (see the Quick Guide 
for a table of contrast media) to patients who are 
taking metformin has been associated with lactic 
acidosis. The danger is that if the contrast agent 
impairs renal function and prevents the elimina-
tion of metformin, lactic acidosis can occur.25 More 
details about the interaction are available in the 
Quick Guide.

Gadobenate dimeglumine is a substrate for the 
hepatic canalicular multispecific organic anion 
transporter (cMOAT, also referred to as MRP2 or 
ABCC2) and may compete with other drugs for 
cMOAT sites.26 Caution is necessary when gado-
benate dimeglumine is administered to patients 
who are taking other drugs that are substrates for 
this transporter or who have certain underlying 
metabolic disorders. See the Quick Guide for a 
more in-depth discussion of the interaction and a 
list of these medications and disease states.

Obtaining Needed Information for Order Review

Medication lists, clinical histories, and laboratory 
values generally are readily available for hospital 
inpatients. However, obtaining this information 
for radiology outpatients can be more difficult. 
Outpatients often come to the radiology depart-
ment for a diagnostic imaging study bringing little 
or no medication or clinical information with 
them and follow-up care is conducted at a clinic 
or physician’s office outside the health system, 
sometimes a considerable distance away. As such, 
radiology and pharmacy departments are often 
unable to access the necessary patient informa-
tion needed to perform the contrast media order 
review. This issue must be addressed.

Every health system will need to develop 
methods of obtaining the information needed 
to review contrast media orders. To evaluate 
medication contraindications and potential drug 
interactions, some institutions use an initial 
screening form (i.e., questionnaire) that is mailed 

to the patient for completion prior to the sched-
uled appointment for a diagnostic imaging study 
involving contrast media and is returned by mail 
or brought to the appointment. The form asks for 
a list of all medications the patient takes, which is 
required as part of the medication reconciliation 
standard. The form can be reviewed by a nurse 
under protocol when an LIP is present, or it can be 
reviewed by a pharmacist who conveys relevant 
information to the radiologist as necessary. Health 
care practitioners may conduct a patient interview 
to clarify or augment information collected on the 
screening form. In most organizations, a screening 
tool (usually a form) is used by a radiologic 
technologist in consultation with the patient, and 
the radiologist is contacted only if certain items on 
the form are present (e.g., a glomerular filtration 
rate below a certain threshold suggesting renal 
impairment).

The greatest difficulty in obtaining the informa-
tion needed for contrast media order review lies in 
assessing an outpatient’s renal function. A review 
of the patient’s medication list may suggest that 
renal function is poor. However, the assessment 
is not complete unless a recent (as defined by 
the institution’s policy; for example, within 60 
days) serum creatinine concentration is available. 
Some health systems have dealt with this by 
requiring outpatients to have a serum creatinine 
concentration determined by a laboratory before 
their scheduled radiology appointment. Orders for 
the lab test are mailed to the patient before the 
appointment, and the patient is expected to have 
the test performed before the radiology appoint-
ment. Other institutions are exploring the use of 
portable, point-of-care laboratory devices that can 
measure the serum creatinine concentration within 
approximately 15 minutes from only a few drops 
of blood. The potential use of these devices should 
be explored in collaboration with the institution’s 
clinical laboratory personnel because the device 
must be validated and the validation must be 
documented. Another consideration is how to 
integrate the use of portable, point-of-care labora-
tory devices into the billing and reimbursement 
system.

Educating the Reviewer

Not all personnel may have the knowledge base 
for reviewing orders to ensure that contrast media 
administration is safe. It may be necessary to 
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educate staff members about contrast media, renal 
function assessment, drug interactions or contrain-
dications, and relevant past medical history before 
they can assume responsibility for contrast media 
order review. Educational plans should include 
pharmacists, nurses, radiologic technologists, and 
radiologists.

Protocol for Licensed Independent  
Practitioners

If an institution decides to develop a protocol 
defining the role of the LIP, the following must be 
considered:

	 1. 	Protocol Development. The radiology and 
pharmacy departments collaborate on the 
development of the protocol. The protocol 
must be approved by the medical staff.

	 2. 	Elements of a Protocol. The protocol 
should address the following issues:

		  a.	 Role of the LIP: Define the responsi-
bilities of the LIP in protecting the safety 
of patients scheduled for radiology 
procedures and in intervening in emergent 
situations. The supervising physician or his 
or her physician designee must be familiar 
with contraindications and relevant risk 
factors that might increase the likelihood 
of adverse effects associated with contrast 
administration; responding to such adverse 
effects, particularly life-threatening 
ones, also is among the responsibilities 
of the physician or his or her physician 
designee. Furthermore, the practitioners 
are responsible for reviewing indications 
for the examination and for determining 
the appropriateness of the type, timing, 
dosage, rate, and route of administration of 
contrast media. There are numerous other 
considerations in defining the role of the 
LIP. It is recommended that institutions 
refer to the ACR Practice Guideline for 
the Use of Intravascular Contrast Media in 
developing the policy or protocol.9

		  b.	 Patient Assessment: The existing 
systems should be reviewed to determine 
how patients are best assessed to 
determine if the contrast agent and dose 
ordered can be safely administered and 
to ensure that current practices are 
consistent with the goal of the protocol. 

Also important is how the assessment will 
be documented (e.g., using a computerized 
form or process, a preprinted order form, 
screening form for patients scheduled for a 
procedure, or other method).

		  c. 	System Assessment: How will the system 
be reviewed to ensure its effectiveness and 
identify opportunities for improvement? 
Who will be responsible for conducting 
the periodic assessment, and how will it be 
documented?

Pharmacist Review of Orders

If an institution does not develop a protocol 
defining the role of the LIP, then the pharmacy will 
be responsible for review of orders for contrast 
media and the following must be considered:

	 1.	 How does the pharmacist obtain the order?
		  a. Workflow
		  b. Computer systems
		  c. Transmission of faxed or scanned orders

	 2.	 How can the orders be reviewed in a timely 
fashion?

	 3.	 How many contrast agents and other medica-
tions are used by the radiology department?

	 4.	 How much additional staffing (i.e., hours)  
will be required?

	 5.	 What elements should be part of the order 
review process to determine whether the 
contrast agent may be safely administered to 
the patient?

		  a.	 What information is needed to determine 
whether the agent may be safely adminis-
tered?

			   i. History of adverse drug reactions
			   ii. Current renal function
			   iii. Potential drug interactions
		  b.	 How will the information needed for order 

review be obtained?
			   i. Medication lists
			   ii. Laboratory values
			   iii. Patient clinical history

	 6.	 What type of education will be required to 
train staff to appropriately review orders?
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Obtaining the Order
Analysis of current workflow in both the pharmacy 
and radiology departments is a logical place to 
begin analyzing the process for order review. Both 
departments probably have workflow patterns that 
are efficient and minimize interruptions that could 
compromise patient safety. The current workflow 
should be diagrammed, using flow charts or other 
means, so that it is well understood by both depart-
ments. A thorough understanding of workflow 
facilitates the design of systems and processes for 
medication order review that improve on, rather 
than detract from, departmental efficiency.

Whether the health system has a computer-
ized prescriber order entry (CPOE) system and 
whether the system interfaces with the radiology 
department as well as the pharmacy department 
(i.e., whether radiology orders are routinely seen 
by pharmacy) is a consideration. If the pharmacy 
and radiology computer systems do not routinely 
interface, steps may be taken to establish an inter-
face so that pharmacy can routinely receive every 
medication order. In institutions where computer 
systems already are interfaced and pharmacy 
receives radiology orders, a limited amount of 
additional effort may be needed for pharmacy 
personnel to review contrast media orders. If it 
is not possible for pharmacy to routinely receive 
radiology orders by computer, the question of how 
pharmacy can receive orders must be addressed. 
Options include having radiology personnel fax 
or scan and transmit orders for contrast media to 
the pharmacy department. A process is needed 
for pharmacist review of non-contrast medication 
orders in the radiology department, even if a 
protocol-based approach is used for contrast 
agents.

Timeliness of Order Review
Review of contrast media orders has the potential 
to introduce delays in workflow within the radi-
ology department. The patient scheduling process 
and the percentages of scheduled versus emer-
gency cases, the point in the scheduling process at 
which the decision to use contrast media is made, 
and the amount of time required for a pharmacist 
to review contrast media orders are consider-
ations. In some health systems, radiology cases are 
scheduled 24 hours in advance, which may give the 
pharmacy department a reasonable amount of time 
to review orders. The means of communicating to 

the radiology department about contrast media 
orders, especially if questions or concerns arise, is 
another factor to consider.

Various methods may be used to communicate 
with the radiology department about problems 
with contrast media orders. Some pharmacists 
telephone the radiologist about concerns, and 
others use a written form highlighting the concern 
for radiologist review. The form is attached to 
the order in question and sent to the prescriber; 
telephone calls are reserved for urgent concerns 
(e.g., allergies to contrast media), since it is often 
difficult to contact radiologists in a timely fashion. 
In some cases, the pharmacy communicates 
directly with a radiologic technologist to ensure 
that the study is postponed until concerns are 
resolved.

The most common form of order review by 
pharmacists involves fax or scanning technology 
and automated dispensing cabinets with a patient 
profiling function. This approach is suitable for 
non-contrast medications that are not urgent or 
part of an interventional radiology procedure with 
an LIP present. The medication is released from 
the machine only after the order is reviewed by a 
pharmacist.

Several tools that can be used to evaluate the 
efficiency of order review and communication are 
available in the quality improvement literature 
and may be accessed through the ASHP Quality 
Improvement Initiatives Resource Center by going 
to www.ashp.org.

Number of Medications Used in Radiology
There are several agents available that can be 
used for CT and MR procedures. The selection of 
the available agents should be driven by safety, 
adverse effects, and cost and available purchase 
contracts. In addition, the medications that 
manage adverse effects or reduce the risk for 
adverse events in patients receiving contrast media 
should be considered (e.g., steroids, antihistamines, 
narcotics, anxiolytic agents). 

For some institutions it has proved helpful 
to limit the number of contrast agents and other 
medications available within the radiology depart-
ment. For example, a radiology department may 
stock a preferred CT agent, a preferred MR agent, 
and agents reserved for patients with reduced 
renal function. Narrowing the field of available 
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products can make the initial education process 
easier, simplify the screening process, and mini-
mize the opportunity for mistakes.

Staffing Considerations
The amount of additional personnel time required 
for review of contrast media orders and the ability 
of current staff to absorb the added workload are 
considerations in deciding whether a pharmacist 
or LIP should perform order review and how the 
system for reviewing orders will be designed. 
The amount of time required for order review 
will affect staffing requirements. For example, a 
teaching institution may perform approximately 
80,000 imaging studies with contrast each year. 
If only 2 minutes are spent reviewing each order, 
the time required to prospectively review all 
orders for contrast media amounts to one full-time 
equivalent.

Some health systems have found that they are 
best served by reorganizing and adding personnel 
in the radiology department to provide LIP 
oversight for all imaging areas where intravascular 

contrast media are used. This arrangement is 
feasible because the Joint Commission does not 
require the LIP to be present at the bedside as long 
as there is a mechanism for timely intervention 
in the event of a patient emergency.6 Technology 
should be leveraged to the extent possible to 
maximize efficiency.

MEDICATION MANAGEMENT STANDARD  
MM 03.01.01—MEDICATION STORAGE AND 
LABELING OF STORED MEDICATIONS
The radiology department is required to comply 
with standard MM 03.01.01 (formerly 2.20) require-
ments for medication storage. Some aspects of 
concern in this standard are listed in Table 5. All 
contrast media as well as other medications used 
in the radiology department must be approved 
through the formulary process. Medications in 
the radiology department are to be stored in 
secured areas at all times, with access limited to 
personnel authorized by law, policy, or regulation. 
Routine inspection of storage areas is required. 
Requirements for medication security and 
temperature control apply to warmers used for CT 
intravascular contrast media.

Only Formulary Drugs to Be  
Routinely Stocked

Standard MM 03.01.01 requires that only formulary 
drugs be routinely stocked in radiology. As with 
any other medication, all contrast media must be 
evaluated and approved through the appropriate 
committee (e.g., P&T committee) and formulary 
process. Health systems need to review the 
formulary status of all contrast agents used in 
the institution and ensure that any nonformulary 
agents undergo the review process for addition to 
the formulary.

Medication Security and Temperature Control

Another requirement of standard MM 03.01.01 is 
that all medications be stored in secure locations. 
All controlled substances (schedules CII-CV) must 
be stored in locked cabinets or secure areas.

A secure area is one to which visitors are 
not allowed access without an escort. Policies 
and procedures should identify which personnel 
(e.g., maintenance workers) have access to the 
area after hours. If the area is not secure, the 

Table 5

Medication Management Standard 
MM 03.01.01 Requirements of  

Concern in Radiology Departments

n	 Only formulary drugs (including contrast media) 
are routinely stocked

n	 Stored medications are labeled appropriately with 
the contents and expiration date

n	 Appropriate temperature monitoring is provided 
for medication storage areas, including computed 
tomography contrast media warmers

n	 Security for medications, including those stored in 
crash carts, is provided

n	 Persons not authorized by policy, law, or regula-
tion do not have access to medications

n	 Narcotic control is provided

n	 Periodic inspections of storage areas are con-
ducted, and these inspections include checks of 
expiration dates
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medication must be under constant surveillance 
or stored in a locked cabinet. However, locking a 
crash cart or other mobile cart containing medica-
tions is insufficient; mobile carts must be stored 
in a locked room or secure area even if the cart 
is locked. Standard 03.01.01 does not necessarily 
imply that contrast media must be stored and 
dispensed for individual patients by the pharmacy 
department. Whether contrast agents are best 
stored in the pharmacy or radiology department 
depends on the needs of the institution.

In one scenario, the pharmacy department 
could store all contrast media and other medica-
tions used by the radiology department and 
dispense them for specific patients after receipt 
of an order. This scenario has the potential for 
significantly disrupting the flow of patients and 
work in the radiology department, and it is likely 
to consume a substantial amount of staff time 
because of the large volume of imaging studies 
performed in most institutions. An automated 
dispensing machine (e.g., smart cabinet linked 
with the hospital information system) with access 
limited to authorized persons could be placed in 
the radiology department to reduce the disruption.

In an alternative scenario, all contrast media 
and other medications used by the radiology 
department would be stored in locked areas in 
the department, with access limited to authorized 
personnel. One thing to consider in developing a 
plan for medication storage and security is that CT 
contrast media warmers are considered storage 
areas. Therefore, warmers must be locked at all 
times (i.e., 24 hours/day, 7 days/week) unless they 
are under the direct supervision of authorized 
personnel.

CT warmers need to be monitored for 
temperature control, and temperature logs must be 
maintained. An action plan must be established for 
situations in which temperatures are found to be 
outside the target range. Additionally the shelf life 
of the contrast once placed in the warmer must be 
determined for stability. The Quick Guide provides 
a list of appropriate temperature ranges for 
various contrast media. Whether this temperature 
monitoring is performed by pharmacy or radiology 
personnel is at the discretion of the health system.

Ordering Contrast Media

An interesting question that has been raised in 
the context of medication storage and security is 
whether contrast agents should be purchased by the 
pharmacy or radiology department. However, phar-
macy is responsible for medication ordering and 
contrast agents are clearly defined as a medication. 
In the past, many radiology departments purchased 
contrast media using their own budget lines, and 
pharmacy played no role in the purchasing process. 
Institutions may need to evaluate whether this 
approach to purchasing contrast media remains 
optimal. The pharmacy department may be able to 
arrange purchasing agreements with discounts and 
better prices than what the radiology department 
can obtain. Pharmacy may be able to place orders 
daily rather than weekly or monthly, thereby mini-
mizing space required for inventory storage. 

Authorization for Medication Access

Another requirement of standard MM 03.01.01 
is that only persons authorized by policy, law, 
or regulation have access to medications; this 
standard applies to contrast media. Pharmacists, 
radiologists, radiology nurses, and radiologic tech-
nologists are authorized to have access to contrast 
media and prepare and label doses. Intravascular 
contrast media may be administered by radiology 
nurses and radiologists. Radiologic technologists 
also may administer intravascular contrast media 
in accordance with current ACR policy statements, 
state laws and regulations, and institutional 
policies and procedures. ACR supports the use 
of certified or licensed radiologic technologists 
for the administration of intravascular contrast 
media under the direct supervision of a radiologist 
or his or her physician designee if the practice 
is in compliance with institutional policies and 
state regulations.9,10 Prior written approval must 
be obtained from the medical director of the 
radiology department.10 Radiologic technologists 
must participate in and maintain documentation 
of continuing education related to the materials 
injected and the procedures performed.10 ACR 
policy statements do not address the practice by 
radiologic technologists of preparing, labeling, 
or administering medications other than contrast 
media. Radiology department policies and proce-
dures may need to be revised to comply with the 
aspect of the standard that applies to medications 
other than contrast media.



m e d i c a t i o n  m a n a g e m e n t  a n d  c o n t r a s t  m e d i a  d i s c u s s i o n  g u i d e 	 13

Some states permit radiologic technologists 
to have access to and administer non-contrast 
medications.  According to the American Society 
of Radiologic Technologists, preparation, iden-
tification, and administration of contrast media, 
radiopharmaceuticals, and/or medications are 
within the scope of practice of radiologic tech-
nologists with appropriate clinical and didactic 
education and where federal or state law and/or 
institutional policy permit.27 In states with laws 
and regulations permitting radiologic technologists 
to administer non-contrast medications, the Joint 
Commission expects to see institutional policies 
and procedures requiring pharmacist order review 
prior to medication administration. Institutional 
policies and procedures should be consistent with 
state laws and regulations.

Some intravascular contrast media are 
available in bulk containers with multiple doses. 
Individual doses must be prepared and labeled 
for a specific patient. The requirements of USP 
chapter 797, “Pharmaceutical Compounding—
Sterile Preparations,” which was revised in 
December 2007, may need to be followed.28 The 
Web-based ASHP Compounding Resource Center 
provides information about the USP requirements.

LABELING OF STORED MEDICATIONS

Multiple-dose containers must be labeled with the 
expiration date after the container is first opened. 
The Joint Commission defines this expiration 
date as “the last date that the product is to be 
used, or its beyond-use date.” Currently, the 
Joint Commission accepts only 28 days (or less 
if recommended by the manufacturer) as recom-
mended in USP chapter 797 and guidelines of the 
Association for Professionals in Infection Control 
and Epidemiology.29 The expiration date (not the 
date the container was opened) must appear on 
the label.

MEDICATION MANAGEMENT STANDARD  
MM 05.01.09—MEDICATION LABELING
Standard MM 05.01.09 (formerly 4.30) requires that 
medications that are mixed or transferred from a 
bulk container but not administered immediately 
be labeled in a standardized way, according to 
organizational policy, applicable laws and regula-
tions, and standards of practice, to minimize 
errors. Labels must contain the drug name, 

strength, and amount; the expiration date if not 
used within 24 hours after preparation; the expira-
tion time if expiration occurs within 24 hours 
after preparation; and the date prepared. If the 
person preparing the medication is not the person 
administering the medication or if individualized 
doses for multiple patients are prepared, the label 
must also contain the patient’s name and location 
or address, directions for use, and any applicable 
cautionary statements.29

The two main issues inherent in this standard 
are (1) correct labeling of medications, including 
contrast media, that are administered in the 
radiology department and (2) correct labeling of 
any medications sent home with a patient from the 
radiology department.

Labeling in the Radiology Department

Any contrast media mixed in the radiology depart-
ment but not administered immediately must be 
labeled according to standard MM 05.01.09. For 
example, if a dose is mixed before the patient 
arrives, the labeling requirements apply. Radiology 
policies and procedures need to be evaluated to 
determine whether they are consistent with standard 
MM 05.01.09 for medication labeling. Radiology 
personnel may need to be educated about the 
standard.

Table 6

Criteria for Exemption from  
Requirement to Send a  

Medication List to Next Provider30

n	 The encounter is brief and on an outpatient basis

n	 Medications that act locally with negligible  
systemic effects are used

n	 No other medications are used during  
the procedure

n	 No new medications are prescribed for or  
provided to the patient for use after discharge

n	 No changes are made to the patient’s  
current medications

n	 Any provider of care to whom the patient is 
referred already has the patient’s current  
medication information
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All containers of medications (i.e., syringes, 
medicine cups, basins) and solutions must be 
labeled during interventional radiology procedures 
to comply with NPSG 03.04.01 (labeling during 
invasive procedures). Empty syringes should not 
be pre-labeled far in advance of dose preparation; 
syringes must be labeled immediately before or 
after the drug is drawn into the syringe. The label 
should be affixed directly to the syringe (not the 
syringe cap) or basin (not the cloth underneath 
a basin). Labels must be visible (not placed on 
the bottom of a basin) and must be read by the 
radiologist at the time of use.

Medications Sent Home from Radiology

Another potential problem occurs when the 
radiology department sends contrast media or 
other medications home with the patient for 
use before or after a scheduled appointment. If 
medications are provided to a patient or sent home 
with a patient for use outside the facility, they 
must be labeled with the patient’s name, location 
or address, directions, and cautionary statements 
as well as the drug name, strength, amount, and 
expiration date or time. One way to ensure that 
proper labeling is provided for contrast media 
and other medications is to write prescriptions 
for them and have the pharmacy, rather than the 
radiology department, dispense the medication.

If the radiology department dispenses medica-
tions, the products must be dispensed using 
the same processes and controls as outpatient 
prescriptions. Dispensing oral contrast media is 
problematic and should be handled in a manner 
similar to that used for sample medications. 
Products must be labeled, lot numbers must be 
documented, and inventory must be controlled. 
Failure to do so could violate medication 
management standard MM 05.01.11 element of 
performance 2, which requires that “The hospital 
dispenses medications and maintains records in 
accordance with law and regulation, licensure, and 
professional standards of practice.” Furthermore, 
the radiology department needs to verify that the 
individual dispensing the medication is authorized 
to do so by state law (i.e., that the person may 
act as an agent of the physician). For example, 
if a receptionist dispenses oral contrast media 
and state law requires that a licensed individual 
(e.g., a physician or pharmacist) perform this 
task, the organization could be cited under 

human resources standard HR 01.02.07, element 
of performance EP 1 or 2 for an unlicensed staff 
member providing a service that requires a license. 
This citation alone could automatically result in a 
conditional or preliminary denial of accreditation 
decision. 

NATIONAL PATIENT SAFETY GOAL 01.01.01— 
USE OF AT LEAST TWO PATIENT IDENTIFIERS
At least two patient identifiers (i.e., the individual’s 
name, an assigned identification number, tele-
phone number, or other person-specific identifier) 
must be used when providing care, treatment, 
and services. Compliance with this NPSG in the 
radiology department may require that the patient 
identification process is performed multiple times 
for the same patient and procedure, not simply at 
the time of patient entry into the radiology depart-
ment. For example, positron emission tomography 
scans often require patient identification two or 
three times during the procedure.

NATIONAL PATIENT SAFETY GOAL 
08.01.01—MEDICATION RECONCILIATION
The Joint Commission established its medication 
reconciliation requirements in 2005, but suspended 
its review of these requirements in 2009 and 2010 
because many organizations had difficulty devel-
oping and implementing effective and efficient 
processes to meet the intent of the NPSG.30 The 
Joint Commission considers medication recon-
ciliation important and will continue to evaluate 
compliance with NPSG 08.01.01 (A process exists 
for comparing the patient’s current medications 
with those ordered for the patient while under the 
care of the hospital.) across the continuum of care, 
although compliance will not affect accreditation 
decisions.31 The Joint Commission will refine its 
requirements for use in 2011. Because the new 
requirements are expected to represent refinement 
of previous ones, a discussion of strategies used 
in the past to meet medication reconciliation 
requirements may be helpful. For the current 
status of the Joint Commission’s efforts to refine 
its medication reconciliation requirements, 
see the Joint Commission’s Web site (www.
jointcommission.org) and publications. Medication 
reconciliation requires three steps: (1) obtain and 
document a complete list of the patient’s current 
medications on entry to the system, (2) compare 
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the medications the organization provides with 
those on the list and resolve any discrepancies, 
and (3) communicate the current medication list 
to the next provider.

The issues involved in providing medication 
reconciliation differ between inpatients and 
outpatients, and policies and procedures or 
protocols need to be developed for both settings. 
When inpatients go to the radiology department 
for a diagnostic imaging study, this is considered 
a simple transfer. When an outpatient undergoes a 
diagnostic imaging study, a different set of require-
ments apply.

Inpatient Transfer to Radiology  
for Diagnostic Imaging

The transfer of a hospital inpatient to the radiology 
department for a diagnostic imaging study requires 
transfer of the current medication list. This can be 
done by computer (i.e., access by an authorized 
practitioner in the radiology department to the 
patient medication profile through the computer 
suffices). A radiologist or radiology nurse should 
review the medication list for any potential 
problems (e.g., history of adverse reaction to 
contrast media, use of contraindicated medica-
tions or medications that suggest the presence 
of renal dysfunction). Review of this list can be 
an integral part of the order review conducted 
to fulfill standard MM 05.01.01. After completion 
of the diagnostic imaging study, a medication 
list must accompany the patient when he or she 
returns to the patient care area. If the radiologist 
orders new medications for the patient after the 
study, they must be added to the list; however, it 
is not necessary to reorder all medications. The 
use of CPOE is acceptable for meeting medication 
reconciliation requirements.

Outpatient Medication Reconciliation

For an outpatient arriving at the radiology 
department, a medication list must be generated 
on entry to the health system if medications 
might be administered or prescribed or the 
patient’s medications might affect the results of a 
diagnostic imaging study. For example, a complete 
medication list would need to be compiled for an 
outpatient arriving for an interventional radiology 
procedure or CT or MR imaging with contrast. 
However, no list would be needed for an outpa-
tient having an X-ray.

A questionnaire (screening form) can be sent 
to the patient prior to the appointment to obtain 
the medication list, or the list can be obtained in a 
patient interview at the time of the appointment. 
The list must be placed in a highly visible location 
for review by the radiologist, radiology nurse, or 
pharmacist prior to the diagnostic imaging study. 
The listed medications are to be reviewed for any 
potential problems or interactions with the medi-
cations (particularly contrast media) that might 
be administered during the study. This review 
can become part of the medication order review 
process conducted to fulfill standard MM 05.01.01.

After completion of the diagnostic imaging 
study, a complete medication list must be sent 
with the patient to the next provider. However, the 
Joint Commission made provisions for exemptions 
to this requirement (Table 6).30 Most diagnostic 
imaging studies appear to fall into the exempt 
category, although each case must be individually 
evaluated to determine whether a medication list 
should be generated for the next provider. If a list 
is needed, the decision on whether the pharmacy 
or radiology department should generate it is best 
left to the individual institution.

ELEMENTS OF A SUCCESSFUL PROGRAM
The intent of the MM standards and medication 
reconciliation NPSG is to improve patient safety 
and quality of care. Creation of a multidisciplinary 
team tasked with ensuring that the health system 
complies with the MM standards and meets 
NPSGs, educating key personnel, and measuring 
and analyzing outcomes can help improve patient 
care and safety. Members of other disciplines who 
should be considered for the collaborative effort 
include representatives from the nursing, clinical 
laboratory, information technology, purchasing, 
and nephrology departments.

Multidisciplinary Teams

Pharmacy and radiology staff could independently 
revise their policies and procedures to comply 
with Joint Commission requirements, but the 
common goal of improving patient safety and 
quality of care might not be met. Experience from 
the quality improvement movement suggests that 
accomplishing this goal requires collaboration.

Support from the health-system administra-
tion is necessary for any radiology–pharmacy 
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collaboration to be successful. Administrators 
can delegate responsibility and authority to the 
team for the implementation of new policies, 
procedures, and protocols. Financial and human 
resources for team functions (e.g., providing 
overtime payments and freeing personnel from 
other duties to focus on team responsibilities) also 
may be provided by the administration.

Education

Most radiology personnel know little about the 
Joint Commission MM standards and NPSGs or 
the workings of the pharmacy department. Most 
pharmacy personnel know little about contrast 
media and the workings of the radiology depart-
ment. Therefore, members of both departments 
need to be educated.

Radiology personnel may need to be educated 
about the specifics of the Joint Commission 
requirements and their implications. This educa-
tion may need to address how to store, prepare, 
label, and administer medications and the laws and 
regulations governing which personnel may legally 
perform those functions. Policies and procedures 
for medication storage may need to be revised or 
developed to address security and temperature 
control concerns. Policies and procedures for 
the review of medication orders and medication 
reconciliation need to be established, understood, 
and followed by personnel.

Pharmacists and pharmacy personnel may 
need to learn about contrast media and the 
essential elements of contrast media order review. 
Pharmacy personnel will also need to be educated 
about all new policies, procedures, and protocols 
for contrast media use. In addition, the pharmacy 
should develop a program to ensure that its staff 
members are competent to fullfil their role. The 
pharmacy should also institute reminders to 
include the radiology department in regularly 
scheduled medication inspections.

If a member of the health-system administra-
tion is not part of the multidisciplinary team, the 
administrative team should be kept informed of all 
developments so that it can help obtain the buy-in 
of staff throughout the institution.

The method for providing education is best 
determined by the individual institution according 

to its needs and resources. Some institutions may 
choose to use written communication or various 
electronic media; others may choose to provide 
live presentations tailored to a specific department 
or a more general audience of members of multiple 
departments.

Outcomes Measurement

No health system can claim to have improved 
patient care by implementing new policies and 
procedures unless it has documentation. It is 
helpful for pharmacy and radiology staff to establish 
a baseline measurement of current outcomes or 
practices associated with outcomes. For example, 
an institution may choose to measure the rate of 
adverse reactions, whether patient renal function 
is ascertained and patients received contrast while 
taking metformin, and whether the temperature in 
warmers is properly controlled, medication storage 
is secure, personnel who prepare and administer 
medications are authorized to do so, medications 
are properly labeled, and medication reconciliation 
is performed appropriately.

Monitoring should be continued on an ongoing 
basis to demonstrate that improvement achieved 
through the implementation of new policies and 
procedures has been maintained. This is a neces-
sary step if an institution wants to demonstrate a 
favorable impact on patient care.

One part of monitoring that often is forgotten 
is the requirement in the oral and rectal contrast 
media safeguards for retrospective sampling of 
orders for oral and rectal contrast media that 
were not reviewed by a pharmacist (Table 2). This 
requirement might be accomplished in conjunction 
with other outcomes monitoring.

Whether monitoring is performed in real time 
using triggers programmed into the computer 
system or through prospective or retrospective 
review is at the discretion of the institution. It 
may not be possible to monitor the outcomes of 
all changes simultaneously, but it is important 
that monitoring of outcomes occurs. Pharmacy 
and radiology personnel can collaborate to set 
priorities for which aspect of care related to the 
MM standards and NPSGs requires attention first. 
Other aspects of care can be addressed as time and 
other resources become available.
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