
Stand and deliver: Vaccine standing
orders program boosts immunizations
Collaboration, education keys to boosting low pneumococcal rates 

Determined to improve a dropping in-hospital vaccination rate
for pneumococcal polysaccharide vaccinations, University of
Pittsburgh Medical Center-Presbyterian (UPMC-P) went on the

cutting edge nationally to design and implement a pharmacist-run
inpatient program that successfully reversed the trend.

The effort was helped by a 2002 Centers for Medicare and Medicaid
Services final rule that removed the federal requirement for an individ-
ual patient physician-signed order for the pneumococcal and influenza
vaccines in Medicare- and Medicaid-participating institutions. That rule
authorized implementation of standing orders programs (SOPs) in
health care institutions. Information on the program was published in
the American Journal of Health-System Pharmacy.1

Study lead author Denise Sokos, Pharm.D., BCPS, of the University
of Pittsburgh School of Pharmacy and UPMC-P, says pneumococcal dis-
ease causes significant morbidity and mortality in the U.S. each year
despite availability of safe and effective vaccines. One of the objectives
for Healthy People 2010 is vaccination of 90% for pneumococcal and
influenza coverage among persons age 65 and older and 60% coverage
for non-institutionalized high-risks persons aged 18 to 64 years. 

In 2003, total national median pneumococcal polysaccharide vaccine
(PPV) administration rates for adults anytime during their lifetime were
64% in the elderly population and 37% in persons with diabetes aged 18 to
64. State and national immunization mandates try to address the low vac-
cination rates. Pennsylvania’s 2004 Elderly Immunization Act required
healthcare institutions to offer the PPV to all eligible patients year-round
and influenza vaccination to elderly patients during October and
November. And the Joint Commission on Accreditation of Healthcare
Organizations has included pneumonia as a core performance measure in
the accreditation process as of July 1, 2002, and recently required hospitals
to submit data for a national database. 

Sokos reports that a traditional physician-reminder PPV vaccination
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program for inpatients had been in place in the
UPMC-P general medicine units since 2000. The
program’s computer model generated a daily list
of new admissions, including patient age, concur-
rent medications, and prior vaccination status to
identify at-risk patients. Pharmacy personnel per-
formed a patient risk assessment to determine eli-
gibility for vaccination and pre-printed order
forms requiring a physician signature were
placed in eligible patients’ charts.

Rates well below state and national averages

At the peak of the program’s effectiveness,
researchers say, in-hospital total vaccination rates,
including prior vaccinations, were 31%, and the
rates fell to 15% by the end of 2003, well below the
rates for Pennsylvania and the nation as a whole. 

Sokos tells Drug Formulary Review that the
major problem with the older system was that
physicians had to sign vaccination orders and
generally did not do so. “They might have
thought it wasn’t important,” she says, “or were
unsure of their patients’ past vaccination history,
or were not aware of the need for vaccination.”

When the change in federal rules permitted
implementation of a standing orders program,
pharmacists and nurses were authorized, if permit-
ted by state law, to screen for vaccine eligibility and
contraindications, to prescribe and administer vac-
cines, and to observe patients for adverse effects
without a physician’s examination or order accord-
ing to an institution- or physician-approved proto-
col. Pennsylvania approved regulations allowing
pharmacists to administer vaccines in July 2006.

Sokos reports that since multiple sources recom-
mend vaccine SOPs as the most effective method to
increase adult vaccination rates and the least bur-
densome to implement, UPMC-P decided that
transitioning to an inpatient PPV SOP was neces-
sary to reverse the hospital’s steadily declining
inpatient vaccination rate. The institution assem-
bled a multidisciplinary expert team to evaluate
the existing physician-reminder program and
design the tools and processes for converting to a
vaccine SOP. On the team were family medicine
physicians, health services researchers, and rep-
resentatives from pharmacy, nursing administra-
tion, and information systems support. They
identified potential problems at four steps of the
medication-use process in the existing chart
reminder program. 

At the prescribing step, after screening patients
for disease risk and contraindications, pharmacists
placed preprinted orders in the charts of vaccine-
eligible patients. Physicians often did not sign the
orders for a variety of reasons as noted above. At
that time, the researchers say, the hospital had a
nursing-generated, non-computerized three-day
medication administration record. They found that
the vaccine order was often inadvertently miss-
ing from the medication administration record
because it was either not initially transcribed
when ordered or not recopied when the length
of stay went beyond three days. That manual
process resulted in omitted doses for some
patients.

The researchers say one of the most frequent
process breakdowns occurred when an ordered
vaccine was not administered before discharge,
partially due to ambiguous wording on the pre-
printed order form.
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Root causes of low rates

The team determined that the root causes of low
vaccination rates were (1) unsigned vaccination
orders, (2) lack of specific order form instructions,
and (3) a knowledge deficit among healthcare
workers on the indications, contraindications, and
importance of vaccination, especially in inpatient
settings. “Understanding the potential barriers
that prevented hospitalized patients from receiv-
ing vaccinations was instrumental in determining
the requirements of a successful vaccination SOP,”
the study says.

Although the SOP eliminated the need for a
patient-specific signed physician order, the
researchers say a significant issue to be resolved
was the need for the order to be in a recognizable
format to facilitate the nursing staff being aware of
it and following through on it. The team decided to
design the form to resemble other UPMC-P physi-
cian order forms. They combined the patient risk
assessment form with the actual vaccination order
form to familiarize staff with the vaccination pro-
cess. The patient risk assessment includes the
Advisory Committee on Immunization Practices
(ACIP) recommendations for assigning a patient’s
disease risk, contraindications to vaccinations, and
previous vaccination history. The order specifies a
vaccine administration date and time and provides
parameters for intramuscular or subcutaneous
administration. 

Sokos says the expert team determined that day
2 of admission was the earliest that vaccination
could practically be approached during an inpa-
tient stay. That time was optimal, leaving ade-
quate time for screening admissions, writing
orders, allowing physicians to cancel the order if
they chose, delivering the vaccine to the unit, edu-
cating patients, and administering the vaccine to
consenting patients. The team found, however,
that vaccine doses were being omitted because of
morning and afternoon discharges on admis-
sion day two and revised the order to specify to
administer the vaccine “now.” The order stays
active on the patient’s profile until the vaccine
is administered, refusal is charted, or the
patient is discharged.

Pre-printed sticker to help nurses comply

To ensure compliance with the vaccine docu-
mentation requirements, the team developed a
pre-printed medication administration record
sticker to simplify procedures for nurses. Nurses

are required to document the date and time of
administration, indicate the administration site,
initial the sticker, and attach it to the people
record. Vaccine refusals and prior vaccinations
are handwritten on the sticker to document
patient vaccination status. A pharmacy techni-
cian documents the vaccine manufacturer and
lot number before delivery of the vaccine to the
patient care unit. All who are vaccinated receive
a Centers for Disease Control and Prevention
Vaccine Information Statement for education
before vaccination.

An important early planning step was deter-
mining whether pharmacy or nursing staff would
maintain the SOP, since that decision affected all
other planning steps,” Sokos says. The pharmacy
department operated the physician reminder pro-
gram and the expert team decided the SOP should
also be pharmacy driven. With that decision made,
a pharmacy-nursing process work group that
included pharmacists, a pharmacy technician,
nurses, and specially trained pharmacy stu-
dents designed SOP flow and defined roles of
pharmacy personnel and nursing staff.

UPMC-P uses student pharmacists and a phar-
macy technician as a workflow support structure
to sustain the vaccination program so pharma-
cists can focus on patient risk assessment and
evaluating vaccine contraindications. The hospi-
tal’s pharmacy and therapeutics and medical
executive committees approved the expert team’s
PPV SOP program and procedures in November
2003 and it was implemented the following May.
As the SOP workflow stabilized, Sokos says, the
team formalized a vaccine program written hos-
pital policy that was approved by the hospital’s
policy review committee in February 2006. Key
policy elements include a statement that a physi-
cian’s signature is not required on each order; the
explicit ACIP vaccine eligibility criteria; responsi-
bility for patient screening, order writing, and
vaccine administration; and documentation pro-
cedures for administration, prior vaccinations,
and refusals. The policy also sets forth the mecha-
nism for notifying patients’ primary care physi-
cians that patients received a vaccination during
the hospital admission. 

Educational programming a key to success

Sokos tells Drug Formulary Review that educa-
tional programming was a key element in the
program’s success, especially since a knowledge
deficit was believed to be one of the root causes
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of low vaccination rates under the prior chart-
reminder program. UPMC-P developed all edu-
cational materials in-house, tailoring educational
sessions to each audience, focusing on the risk of
pneumococcal disease, the importance of inpatient
vaccination, vaccine safety, and the new SOP work-
flow. Groups targeted for educational program-
ming included doctors, nursing administration
and staff, unit clerks, and pharmacists. A single-
page handout was developed for nursing that
included the most important program details.
Nursing and pharmacist staff meetings and elec-
tronic communications described the program in
detail, while 10-minute nursing in-services pro-
vided key elements for understanding the SOP
operation.

Physicians were informed on the program
through medical executive committee meetings,
pharmacy and therapeutics committee processes,
and e-mail alerts. Also, expert team members made
themselves available for anyone to ask questions
by pager or e-mail. “Physician, nurse, and pharma-
cist champions were important providers of educa-
tion to their colleagues during the planning and
implementation periods,” Sokos says.

Vaccine SOP effectiveness was evaluated
through continuous quality improvement moni-
toring. Chosen indicators were the vaccination
rate and the percentage of omitted doses. The
pharmacy department assumed responsibility for
monitoring the two indicators. The vaccination
rate threshold was set at 90% of elderly inpatients,
consistent with the Healthy People 2010 goal. 

Since launching the program, pharmacy per-
sonnel have screened more than 800 patients
per month, requiring about 90 minutes a day to
perform their designated duties. The PPV vacci-
nation rate increased dramatically after the SOP
was launched. Some 30% of screened at-risk
patients are not vaccinated under the SOP. The
30% primarily includes patients who refuse vac-
cination (about 13%) and omitted doses.

Make sure team is multi-disciplinary

“Compared with other published PPV vaccina-
tion rates from SOPs, we are among the most suc-
cessful to date,” the researchers wrote. “Factors
contributing to success include the careful design
of the SOP through multidisciplinary support
and planning, early determination of persons
responsible for patient screening, analysis of bar-
riers to vaccination in the existing chart-reminder
program, design of user-friendly implementation

tools, ongoing quality improvement monitoring,
and real-time problem solving. As problems are
identified during the daily process, attention is
given to determining the cause and finding solu-
tions. Contact with nurses provides a means to
resolve problems, and ongoing education is
used to prevent further problems. The process
continually works toward improving the vacci-
nation rate.”

Other facilities wanting to emulate the UPMC-
P vaccine SOP success should ensure that the
planning team is multi-disciplinary, and that hos-
pital administration is supportive and will help
develop policies and procedures, Sokos tells DFR. 

Reference 

1. Sokos DR, Skeldar SJ,  Ervin KA, et al. Designing and
Implementing a Hospital-Based Vaccine Standing Orders
Program, Am J Health-Syst Pharm. 2007;64(10): 1096-1102. 

(Editor’s note: Contact Dr. Sokos at (412) 647-0828
or e-mail sokosdr@upmc.edu.)  ■

Unsafe drug orders slipping
through in  Pennsylvania
Pharmacy computer systems have glitches

Avoluntary assessment of electronic pharmacy
systems in Pennsylvania facilities showed

the systems are not detecting all unsafe drug
orders, Pennsylvania’s Patient Safety Authority
reports . The authority said all Pennsylvania
facilities should test their systems to ensure
they are catching potentially harmful medica-
tion errors.

The authority is an independent state agency
created by a 2002 bill to help reduce and eliminate
medical errors by identifying problems and recom-
mending solutions that promote patient safety.
Under the Medical Care Availability and Reduction
of Error Act, all Pennsylvania licensed hospitals,
ambulatory surgical facilities, birthing centers,
and certain abortion facilities are required to
report serious events and incidents to the
authority. 

A Supplemental Advisory issued by the agency
with the assessment results gave an example of a
pharmacy computer system that apparently failed
to stop two potentially dangerous orders when a
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30-year-old patient was ordered two prescriptions
of different painkillers that resulted in an over-
dose of acetaminophen by 1,750 mg within two
days. While the patient did not suffer severe liver
damage from the overdose, the authority said,
there was a risk for a more serious outcome.

“This is just one example of the problems we
found with the pharmacy systems,” says Mike
Doering, interim executive director of the
patient safety authority. “Many of the systems
performed poorly when tested with specific
unsafe medication orders to assess their ability
to detect serious or fatal errors they reported to
us. None of the 30 systems tested in the work-
group were able to detect all unsafe orders pre-
sented in the field test, and one system detected
only one unsafe order.”

30 hospitals evaluated

Staff from the Pennsylvania Patient Safety
Reporting System conducted the assessment with
30 volunteer participants from Pennsylvania hos-
pitals as part of a workgroup on Pharmacy
Computer System Safety. Requirements for par-
ticipation included creating a fictitious patient in
the pharmacy computer system, entering a test of
18 unsafe medication orders into the fictitious
patient’s profile, recording whether the pharmacy
computer system detected the unsafe orders, and
completing a brief online questionnaire. Doering
says that since participants were not randomly
selected, the field tests cannot be generalized to
all Pennsylvania facilities. But he said hospital
computer systems continue to allow users to
override serious warnings. He encouraged all
facilities to test their pharmacy computer systems
more frequently to ensure they are using the
error-catching features to their full potential and
to ensure the systems are capable of preventing
these errors.

“Only 40% of the systems tested were able to
detect a serious overdose of a potentially lethal
drug for a four-year-old child and in an adult the
same drug overdose was caught only half the
time,” he says. “Less than one-third of the sys-
tems detected a potential fatal overdose of a drug
for a patient being treated for rheumatoid arthri-
tis. New or updated technology is part of the
solution to reducing the risk of error, but there is
always a danger of relying too much on technol-
ogy as a safety net. Pharmacists should not rely
on this tool alone to detect potentially harmful
medication errors. They should work with staff

and communicate problems on a regular basis to
prevent future errors.”

The authority also suggested that facilities max-
imize their systems’ capabilities whenever possi-
ble by responding to serious error-prone situations
reported in the Patient Safety Advisory and other
safety publications. It also suggested that facilities
consider participating in the Leapfrog Group’s
Simulator, expected to be released this year, to test
their computerized prescriber order entry systems
for safety performance. The results will be a
roadmap to promote improved pharmacy com-
puter technology for more effective detection of
significant drug errors, the authority said.

(Editor’s note: More information and a copy of the
Supplemental Advisory are available online at
http://www.psa.state.pa.us.)  ■

Know what questions to ask
to assess drug interaction
10 questions to assess situation

Researchers at the University of Washington
have developed a 10-question format as part

of a Drug Interaction Probability Scale (DIPS) to
provide a guide to evaluating drug interaction
causation in specific patients. (See Drug Utilization
Review, May 2007, p. 39) DIPS is intended to be
used to assist practitioners in assessing drug inter-
action-induced adverse outcomes.

DIPS was designed to assess the probability of a
causal relationship between a potential drug inter-
action and an observed event. The existing Naranjo
scale provided the basis of DIPS, but was modified
to reflect the important differences between a sin-
gle drug event and one caused by a drug-drug
interaction. 

DIPS adds or subtracts points based on answers
to a series of questions specific to the assessment of
a potential drug interaction. John Horn, PharmD
and colleagues at University of Washington said
application of DIPS to a potential drug interaction
requires knowledge of the pharmacologic, phar-
macokinetic, and pharmacodynamic properties
of both the object drug and the precipitant drug
involved in the interaction.1 Proper estimation
of causation, they said, may require considera-
tion of many drug variables and properties,
including factors affecting absorption, routes of
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elimination, pathways of metabolism, active
transporters, metabolism and transporter inhi-
bition or induction potential, activity of metabo-
lites, standard pharmacokinetic parameters,
concentration-response relationships, therapeu-
tic response and adverse event indicators, and
the contribution of disease or genetics to altered
drug parameters. 

Thus, they said, proper use of DIPS often
requires careful and comprehensive investiga-
tion into the properties of the object and precip-
itant drugs.

Affirmative responses to DIPS’ questions gen-
erally add to the probability that the observed
event was caused by an interaction. Negative
responses generally reduce the probability, while
questions that cannot be answered due to lack of
information or applicability are not considered in
the evaluation.

Questions in the DIPS scale include:
1. Are there previous credible reports of this

interaction in humans?
2. Is the observed interaction consistent with the

known interactive properties of the precipitant
drug?

3. Is the observed interaction consistent with
the known interactive properties of the object
drug?

4. Is the event consistent with the known or
reasonable time course of the interaction?

5. Did the interaction remit upon dechallenge
of the precipitant drug with no change in the
object drug?

6. Did the interaction reappear when the pre-
cipitant drug was readministered in the presence
of continued use of the object drug?

7. Are there reasonable alternative causes for
the event?

8. Was the object drug detected in the blood or
other fluids in concentrations consistent with the
proposed interaction?

9. Was the drug interaction confirmed by any
objective evidence consistent with the effects on
the object drug (other than drug concentrations
from Question 8)?

10. Was the interaction greater when the pre-
cipitant drug dose was increased or less when
the precipitant drug dose was decreased?

Reference

1. Horn JR, Hansen PD, Chan LN. Proposal for a New
Tool to Evaluate Drug Interaction Cases. Annals of
Pharmacotherapy. 2007;  41:674-680.  ■

Pharmacy groups create
pandemic flu guide

The American Pharmacists Association,
American Society of Health-System

Pharmacists, and National Association of Chain
Drug Stores Foundation have collaborated to
produce a guide to help pharmacists respond to
pandemic influenza. The document covers how
pharmacies can help raise awareness and edu-
cate the public in the fight against a pandemic
and how planning by pharmacists and others
can significantly reduce the disease’s impact.

Pharmacists are advised to learn about govern-
ment preparedness and response plans, under-
stand resources available in their health systems,
corporations, communities, and actively participate
in planning meetings dealing with pandemics.
They also are encouraged to take part in immu-
nization treating opportunities and establish a plan
to maintain a week’s supply of resources such as
prescription drugs and consumable supplies.

The guide features a pandemic flu pharmacy
checklist listing supplies for immunizations
such as alcohol swabs and latex gloves; con-
sumables such as bottled water and electrolyte
solution; and drugs such as anti-nausea medica-
tions and opioids. It also lists the top medica-
tions dispensed during Hurricane Katrina,
including hydrochlorlothiazide and albuterol,
as reported by a major pharmacy chain, as
examples of non-flu drugs that might be needed
to meet patients’ needs. The guide will be dis-
tributed through the three organizations’ web
sites. ■

Medication database 
may help in disasters

In the event of a disaster, a new online resource
can provide licensed prescribers and pharma-

cists caring for disaster victims secure access to
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patients’ medication history. As of June 4, 2007,
licensed physicians have been able to register at
http://www.ICERx.org (In Case of Emergency
Prescription Database), which was created by
the American Medical Association, Informed
Decisions, the National Association of Chain Drug
Stores, the National Community Pharmacists
Association, RxHub, SureScripts, and other public
and private organizations.

“The ICERx online service provides autho-
rized pharmacists and doctors the ability to
obtain records of medications victims were
using prior to the disaster, including specific
dosages,” says RxHub marketing and commu-
nications director Chris van Horrick. “With this
information clinicians are able to understand a
patient’s prescription history, renew prescrip-
tions for victims, and effectively assist in the
coordination of care while avoiding harmful
prescription errors in real time.”

ICERx also will give registered users drug
reference information and clinical decision-sup-
port tools such as therapeutic duplication, inter-
action alerts, and a drug identifier. Prescription
history information for evacuees would include
drug name, dosage, quantity, day supply, the
name of the provider who wrote the prescription,
and the pharmacy that filled the prescription.

Data sources wishing to connect to ICERx.org
to provide critical information in times of emer-
gency should contact Informed Decisions at
(800) 375-0943. The AMA will process the
authentication and registration for licensed
physicians wanting to access ICERx.org. ■

German hospital tests
RFID drug tracking

Jena University Hospital in Germany is pilot
testing use of high-frequency RFID (radio fre-

quency identification) tags to track antibiotics
from the point of dispensing in the hospital
pharmacy to patient administration. The trial

expects to use 125 tags per day for medication
for 25 patients. Hospitals officials told RFID
Journal they are testing the tracking system to
improve treatment process efficiency and
enhance drug handling safety. The hospital is
using handheld and fixed RFID interrogators
and is relying on robots that move supplies
around the hospital in trolleys to transport
drugs from the pharmacy to the intensive care
unit.

Jena’s doctors submit prescriptions into an
electronic system implemented nine years ago
to reduce medication errors. In-house pharma-
cists access the prescriptions on computers and
prepare each patient’s correct dosage. Under the
pilot, pharmacists will affix RFID encoded tags
to each sealed packet of an individual dose of
medication or bottle of medicine. The packets
and bottles are then put into plastic containers,
which are also tagged.

Once a container is full, all the tags are read
by a fixed interrogator. The reader documents
the prescription, exact pill counts, intended
patients, and other details in a patient informa-
tion database. The containers are loaded onto 
a trolley, which also is tagged, and a pharma-
ceutical assistant uses a handheld interrogator
to read the tags on the containers and on the
trolley. The patient information database is then
updated with the departure time for all medica-
tions.

When the antibiotics arrive in the ICU, nurses
use handheld readers to scan the trolleys, docu-
menting the medication’s arrival. They then
unload the containers and bring the appropriate
medications to patients’ beds. At the bedside,
nurses use the handheld scanners to read the
RFID tags on their employee ID badges and the
tag on each medication dose and on patients’
wristbands. All the tags’ unique identification
numbers are cross-checked in the hospital’s
patient information system to ensure that
nurses administer the right medicine to the
right patient at the right time. The system is
then updated to show the antibiotics have been
administered. ■
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Pharmacists gain input into
Joint Commission revision
Medication management standard on the table

The American Society of Health-System
Pharmacists (ASHP) has accepted a Joint

Commission invitation to serve on a new inter-
disciplinary task force revising Medication
Management standard 4.10, which states, “All
prescriptions or medication orders are reviewed
for appropriateness.” 

The Joint Commission said at the beginning of
this year that hospitals have been “consistently out
of compliance” when it came to having a pharma-
cist review prescriptions and medication orders
before emergency department (ED) personnel dis-
pensed and administered the doses. The Joint
Commission responded by requiring pharmacists
to retrospectively review all ED orders. 

In April, the Joint Commission reverted to its
original requirement in the ED for pharmacist
prospective review of all medication orders except
those for urgent situations or when a licensed inde-
pendent practitioner oversees dose dispensing and
administration, and that led to renewed complaints
from ED doctors. Joint Commissioner surveyor
Darryl Rich told the ASHP summer meeting in San
Francisco that the Joint Commission decided to let
each hospital choose how to deal with the issue of
ED medication order review. He said MM.4.10 is
not being scored in the ED until it gets resolved
and a final outcome comes out in 2008. ASHP
director of patient safety Kasey Thompson said the

society is “not going to wait for the Joint
Commission to tell us what they think needs to be
done. “We’re going to provide a model that we
think will work for everybody and meet the needs
of patients,” he said.  ■

The Food and Drug Administration recently
announced the following approvals: • FDA

has approved Gilead Sciences’ Letairis (ambrisen-
tan) for treating pulmonary arterial hypertension.
Letairis, a new drug not previously approved in
the U.S., was granted a priority review, meaning
FDA had a six-month target date for a decision.

The agency said the drug’s safety and effec-
tiveness were demonstrated in two international
clinical trials involving 393 patients. Letairis sig-
nificantly improved physical activity capacity
compared with a placebo, as shown by a six-
minute walk, FDA said. Letairis also delayed the
worsening of the pulmonary hypertension. The
most common side effects in using Letairis
included swelling of legs and ankles, nasal con-
gestion, sinusitis, and facial flushing.  ■
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Brand Name (Manufacturer): Albatax™

GlaxoSmithKline)
Generic Name: Retapamulin

FDA Approved Indication:
• Retapamulin: For adults and pediatric

patients aged nine months and older for impetigo
(up to 100 cm2 of total area in adults or 2% total
body surface area in pediatric patients) due to
methicillin-susceptible Staphylococcus aureus or
Streptococcus pyogenes.

• Mupirocin: Treatment of impetigo or sec-
ondary infected traumatic skin lesions due 
to Staphylococcus aureus and Streptococcus 
pyogenes.

Dose:
• Retapamulin: Applied twice daily for five

days; 1% ointment (5g, 10g, 15g)
• Mupirocin: Applied three times daily; 2%

ointment (22g)

Method of Administration:
• Retapamulin: Apply a thin layer of oint-

ment to affected area twice daily for five days;
do not use on abraded skin or open wounds;
treated area may be covered by a sterile ban-
dage or gauze if desired; use for the full time
recommended by health care provider even if
symptoms have improved.

• Mupirocin: Apply thin film to affected area
three times daily; wash hands before and after
application; avoid getting into eyes. 

Storage:
• Retapamulin: Store between 59°-86°F
• Mupirocin: Store below 77°F; do not freeze,

and store away from heat, light, and moisture.

Mechanism of Action:
• Retapamulin: Binds to unique protein L3 site

of 50S subunit of the ribosome; inhibits bacterial
protein synthesis by inhibiting peptidyl transfer
and blocking P-site interactions.

• Mupirocin: Selective binding to isoleucyl-
tRNA synthetase which stops the inclusion of
isoleucine in the bacterial protein. 

Pharmacokinetics:
Retapamulin: 

• Absorption: low; increased when applied to
skin with abrasions

• Distribution: 94% plasma protein bound with
protein binding independent of concentration

• Metabolism: hepatic via CYP3A4; heavily
metabolized by oxygenation and N-demethylation

• Elimination: not investigated due to low sys-
temic absorption.
Mupirocin: 

• Absorption: through outer skin layer; sys-
temic absorption is minimal through intact skin

• Metabolism: 3% converts to monic acid (inac-
tive)

• Elimination: renal

Microbiology:
• Retapamulin: In vitro studies show lower

values for methicillin-resistant S. aureus (MRSA),
but not enough clinical evidence exists for the
FDA to grant approval for the use of retapamulin
in treating MRSA. Further well-controlled clinical
studies are needed to ensure its place in the treat-
ment of MRSA.

• Mupirocin: Yes; FDA approval for treatment
of MRSA with overall susceptibility rate of 77%.

Pregnancy/Lactation Category:

Retapamulin (Altabax™) Formulary Evaluation
By Sarita Bhat, Pharm.D. Candidate, Auburn (AL) University 



• Retapamulin and Mupirocin: B: both have
not shown teratogenicity in animal studies;
should be avoided in pregnancy unless benefit
outweighs the risk

• Data is inconclusive on lactation risk; thus
infant risk cannot be ruled out

Adverse Events:
• Retapamulin: Headache, pyrexia, pruritis,

eczema, diarrhea, nausea, application site irrita-
tion and pruritis, nasopharyngitis, application
site erythema, contact dermatitis, increased crea-
tinine phosphokinase

• Mupirocin: Dermatitis, dry skin, erythema,
hives, pruritus, rash, ulcerative stomatitis, burn-
ing, edema, pain, stinging, tenderness, secondary
wound infection

Contraindications:
• Retapamulin: none
• Mupirocin: Hypersensitivity to mupirocin or

any components of its formulation. Not for treat-
ment of pressure sores

Precautions/Warnings:
• Retapamulin: Discontinue and wipe off oint-

ment if either sensitization or severe local irritation
occurs. Inappropriate use may promote the growth
of resistant organisms. For external use only.

• Mupirocin: Possibly toxic amounts of
polyethylene glycol may be absorbed through skin
that is not intact, such as in patients with burns and
open wounds. Prolonged use may promote the
growth of resistant organisms. For external use
only.

Interactions:
• Retapamulin: Oral ketoconazole increases

mean AUC and Cmax in healthy adult males with
abraded skin. Dosage adjustments for Altabax™are
not necessary when given with CYP3A4 inhibitors
due to low systemic absorption of Altabax™.

• Mupirocin: none

Black Box Warnings:
• Retapamulin: none
• Mupirocin: none

Overdose:
• Altabax™: No overdosing has been reported;

treat any signs and symptoms of overdose 
or accidental ingestion using good clinical 
practice

• Mupirocin: Overdose is rare

Costs: 

Potential for Medication Errors:
• Retapamulin (Altabax™): 
• Look alike/sound alike drugs: Retaplase,

Alteplase
• Administration: avoid applying to abraded

skin or open wounds Mupirocin (Bactroban®)
• Look alike/sound alike drugs: bacitracin,

baclofen

Monitoring Parameters:
• Renal: none
• Hepatic: none
• Other: resolution of signs and symptoms of

infection

Clinical Trial Summary:
Parish LC, Jorizzo JL, Breton JJ, et al. Topical reta-
pamulin ointment (1% wt/wt) twice daily for five
days versus oral cephalexin twice daily for 10
days in the treatment of secondarily infected der-
matitis: Results of a randomized controlled trial. J
Am Acad Dermatol. 2006; 55: 1003-1013.

Objective:
To determine clinical safety and efficacy of top-

ical retapamulin ointment 1% versus oral
cephalexin for the treatment of SID. 

Study Design and Population:
5 randomized 2:1 retapamulin: cephalexin trials

with 3 non-inferiority trials against oral cephalexin,
1 non-inferiority trial against topical fusidic acid
ointment for impetigo treatment, and 1 superiority
trial against placebo.

Inclusion:
• Underlying atopic dermatitis
• One or more signs or symptoms of secondary

infection (i.e. sudden exacerbation of underlying
dermatosis, crusting, weeping, small superficial
pustules, purulent discharge)

• SID had to be suitable for topical or oral
antimicrobial therapy

• Size of lesion less than 100 cm2 or less than or
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Altabax™ 1% ointment 15g $68.00

10g $55.62

5g $32.82

Bactroban® nasal ointment 1g $6.07

Bactroban® 2% ointment 22g $38.08

Mupirocin 2% ointment 22g $10.30



equal to 2% of body surface for patients under 18
years of age

• Severity of lesion had to be of at least minimal
severity based on a skin infection rating scale

• Women of childbearing potential had to have
a negative urine pregnancy test before inclusion

Exclusion:
• Patients for whom the causative agent was

not Staphylococcus aureus or Streptococcus pyogenes. 
• Patients who had demonstrated previous

hypersensitivity to beta-lactam antimicrobials or
to retapamulin.

• Patients who had received systemic and/or
topical antibacterials within 72 hours of starting the
study, or had received systemic corticosteroid dose
of more than 10 mg/d, or renal tubular secretion
inhibitors. 

• Patients with chronic ulcerative lesion, sys-
temic signs and symptoms of infection, required
surgical intervention for SID, or any underlying
life threatening condition.

• Patients who had used an investigational
drug within 30 days before starting the study.

• Patients who had previous enrolled in a
study involving retapamulin.

• Patients who were pregnant, breast-feeding,
planning a pregnancy, or not using an accepted
method of contraception.

Treatment Regimen:
• All patients received either retapamulin 

ointment 1% twice daily for five days and oral
Cephalexin placebo twice daily for 10 days, or reta-

pamulin placebo ointment and oral Cephalexin as
two 250 mg capsules twice daily for 10 days

• Follow up period of 17-19 days

Study endpoint:
• Primary end point was clinical response (suc-

cess or failure) at follow-up (Day 7-9 after retapa-
mulin and Day 12-14 after cephalexin).

• Secondary end point included response at
the end of therapy and microbiologic responses
(elimination of baseline pathogen without infec-
tion with a new pathogen) at follow-up and end
of therapy.

Results:
Treatment with retapamulin ointment 1% was as

effective as oral cephalexin as seen by 85.9% effi-
cacy in the retapamulin group and 89.7% efficacy
in the cephalexin group in the PPC population.
This was a non-inferiority trial with 90% power to
detect a greater than 10% difference in treatment,
and the treatment difference was -3.8%, which is
within 10%.

Authors’ Conclusions:
• Both topical Retapamulin and oral Cephalexin

were equally efficacious and equally well tolerated
with similar safety profiles, based on efficacy data.

Clinical Trial Summary:
Rittenhouse S, Biswas S, Broskey J et al. Selection
of Retapamulin, A Novel Pleuromutilin for
Topical Use. Antimicrob Agents Ch. 2006; 50: 3882-
3885.
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Clinical success rates (%) with retapamulin:

Age SITL SID Impetigo

9 mos - <2 yrs 50 93 95

2 - <6 yrs 95 89 88

6 - <13 yrs 98 90 95

13 - <18 yrs 93 100 94

18 - <65 yrs 90 91 91

>65 yrs 91 91 94

Clinical success rates (%) with other drugs:

Age Cephalexin for SITL Fusidic acid Placebo for 
for Impetigo Impetigo

9 mos - <2 yrs N/A 92 33

2 - <6 yrs 92 93 33

6 - <13 yrs 100 89 68

13 - <18 yrs 89 79 50

18 - <65 yrs 91 91 71

>65 yrs 89 100 N/A

Results:



This trial compared the in vitro activity of reta-
pamulin to that of other commonly used topical
antibiotics, showing MIC and MBC values for var-
ious antibiotics against several different strains of
Staphylococcus and Streptococcus. MBC’s were
lower for retapamulin when directly compared
with mupirocin against the same bacterial isolates
in vitro. Retapamulin had the lowest MIC90 in
most of the isolates studied. The authors con-
cluded that retapamulin retains excellent in vitro
activity against some isolates that are currently
known to be resistant to commonly used antibi-
otics such as mupirocin, beta-lactams, macrolides,
and quinolones, but they looked at very few iso-
lates of these resistant strains. 

Recommendations: 
Since the cost of retapamulin is much higher than

that of generic mupirocin, it would be best to use
Mupirocin when appropriate for impetigo and
other skin infections caused by susceptible strains
of Staphylococcus aureus and Streptococcus pyogenes.
Retapamulin is not indicated for coverage of methi-
cillin-resistant Staphylococcus aureus, and mupirocin
is indicated for this purpose. Although the in vitro
studies with retapamulin showed promise, the pub-
lished clinical data has not proven that retapamulin
is superior to the current treatment options avail-
able for gram-positive skin infections. It is recom-
mended that retapamulin currently be restricted on
the institutional formulary. Some institutions may
want to classify the drug as non-formulary, where
use is strongly discouraged. Alternatively, retapa-
mulin could be classified as formulary status, but
restricted to a small group of specialty physicians
such as infectious disease and dermatology, where
for unusual cases a specialty practitioner desires to
use the new drug.
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Pharmacists participate in this continuing educa-
tion program by reading the article, using the

provided references for further research, and study-
ing the CE questions. Participants should select
what they believe to be the correct answers. 

Participants must complete a post-test and
evaluation form provided at the end of each
semester (June and December) and return them
in the reply envelopes provided. A statement of
credit requires a passing score of 70% or higher.
When a passing test and evaluation form are
received, a statement of credit and answer guide
will be mailed to the participant. 
This CE program will improve participants' ability to:
• Compare the clinical efficacy and safety of one

therapeutic agent over another used in the same
setting. 

• Assess clinical trial data and explain how the
results influence formulary decision making. 

• Perform cost-effectiveness analyses. 

9. Retapamulin is approved for adults and pediatric
patients aged nine months and older for impetigo
due to methicillin-resistant Staphylococcus aureus
(MRSA) or Streptococcus pyogenes.
A. True
B. False

10. Mupirocin has FDA approval for treatment of MRSA
with overall susceptibility rate of :
A. 50% 
B. 66%
C. 77%
D. 87% 

11. The authors of a clinical trial concluded that retapa-
mulin retains excellent in vitro activity against some
isolates that are currently known to be resistant to
commonly used antibiotics, but they noted what
caveat about the findings?
A. they looked at very few isolates of resistant strains
B. retapamulin was used beyond recommended
dosage
C. findings were not subjected to repeated testing
D. all of the above 

12. Some institutions may want to classify retapamulin
as non-formulary. Alternatively, it could be given
formulary status, but restricted to:
A. patients with severe impetigo
B. a small group of specialty physicians
C. infections untreatable by other drugs
D. research purposes only 

CE Questions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


