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ASHP launches antimicrobial  
stewardship initiative to head  
off bacterial Armageddon
Experts say the situation is urgent

Hospital pharmacists are among the front-line warriors, fight-
ing to maintain the antimicrobial arsenal in a battle in which it 
appears the bacteria are winning.

Antimicrobial resistance is on the rise, including some particularly 
virulent bugs brought home from the Iraq war. And pharmaceutical 
company investments in new and more power antimicrobials have 
plummeted. 

The situation is very urgent, says Keith Kaye, MD, MPH, profes-
sor of medicine and corporate director of infection prevention and 
antimicrobial stewardship at Detroit Medical Center and Wayne State 
University in Detroit, MI.

“With antimicrobial resistance growing and more and more govern-
mental regulations around antibiotic resistance and hospital-acquired 
infections, we need to get a much stronger grasp on how we’re using 
antibiotics,” Kaye says.

Health system providers should educate staff how to use antibiotics 
in the most effective and optimal way, he adds.

“We’ve always had antimicrobial resistance, but the pharmaceutical 
industry has kept up with it by developing new drugs,” says Robert P. 

Rapp, PharmD, FCCP, profes-
sor of pharmacy and surgery 
emeritus at the University of 
Kentucky Medical Center in 
Lexington, KY.

“That’s come to an absolute 
screeching halt, especially on 
the gram-negative side,” Rapp 
says. “We have no new drugs 
in development for the next 
10-15 years, so the bugs have 
caught up with us.”

SUmmary PoINTS

• Antimicrobial resistance is rising, while 
there are no drugs in immediate pipeline .

• Hospital pharmacists should lead antimi-
crobial stewardship initiatives that teach 
staff how to use antibiotics with more 
accuracy and efficiency .

• About $1 .1 billion is spent annually on 
unnecessary antibiotic prescriptions for 
upper respiratory infections .
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Drug resistant infections killed more than 
65,000 people in the United States last year, 
according to a recent Associated Press series on 
antibiotic resistance worldwide.

“The only thing standing between us and 
doomsday is better antimicrobial stewardship 
and better infection control,” Rapp says.

One harbinger of the doomsday scenario is 
multidrug-resistant Acinetobacter baumannii infec-
tions, which began to rise from obscurity in the 
United States to an increasing problem seen in 
hospitals after the start of the Iraq war. Veterans 
returned home colonized or infected with the 
gram-negative bacteria that can be found in Iraqi 
soil. A hearty bug that can survive for weeks in 
bed linens and on door knobs, A. baumannii infec-
tion can spread quickly through a hospital.1-3 

“It’s becoming a huge problem for hospitals,” 

Rapp says. “Some of these have extreme resis-
tance, and with poor infection control it spreads 
throughout hospitals.”

Young people who have skin and soft-tissue 
infections with A. baumannii now are being iso-
lated and untreated, as they’ll eventually recover. 
But for frail and elderly hospital patients, the 
infection can be deadly.

This disturbing trend means that hospitals, 
clinics, long-term care facilities, and other provid-
ers need to engage in much better infection con-
trol methods than they have in the past decade 
and start antimicrobial stewardship programs 
that include a pharmacist who is trained in infec-
tious diseases.

“For the first time since the antibiotic era 
began, we haven’t caught up by having new 
drugs, and that poses an enormous risk,” Rapp 
says. “There is some federal funding for antibiotic 
research at present, but it’s not very much, and it 
needs to be increased tremendously.”

The American Society of Health-System 
Pharmacists (ASHP) launched an antimicrobial 
stewardship initiative in mid-June 2010, with a web 
portal that contains stewardship tools, information, 
webinars, other resources, and links. It’s available 
at www.ashpadvantage.com/stewardship.

“ASHP is getting involved big time because they 
want to see pharmacists move quicker to develop 
these programs, and pharmacists need to be lead-
ers here,” says Rapp, who is the chair of the expert 
panel on antimicrobial stewardship for ASHP.

Pharmacists with infectious disease training are 
a crucial component of any antimicrobial steward-
ship program, typically pairing with an infectious 
disease (ID) physician or a medical staff cham-
pion, says Steve Cano, RPh, MS, senior director 
of the pharmacy and chief pharmacy officer at 
Cambridge Health Alliance in Somerville, MA.

“Other players are involved, but that pairing of 
pharmacy-physician leadership is crucial,” Cano 
says.

Among ASHP’s new material is a free, 
downloadable white paper called, “A Hospital 
Pharmacist’s Guide to Antimicrobial Stewardship 
Programs,” which lists Kaye, Rapp, and Cano 
on its expert panel. The 21-page guide includes 
tables with core strategies, proposed care bundles 
for antibiotic prescribing, and process measures 
for use in evaluating antimicrobial stewardship 
program impact.

The web portal is entirely free and open to the 
public. It serves as a communication tool that can 
help pharmacists, physicians, and others establish 
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antimicrobial stewardship programs, says Ron 
DeChant, MS, BSPharm, director of scientific 
projects at ASHP Advantage.

The website lists various facts about antimicro-
bial resistance, including these:

• A 3.5% reduction in the rate of antimicrobial 
resistance results in saving $2.7 million per 1,400 
patients.

• About 50% of antibiotic use is inappropriate.
• $1.1 billion is spent annually on unnecessary 

antibiotic prescriptions for upper respiratory 
infections.

Through Sept. 22, 2010, the web portal will fea-
ture a series of four webinars, including one on 
how to maintain the momentum of an antimicro-
bial stewardship program, DeChant says.

“They’re free, interactive, and anyone can join 
on our system and listen to a one-hour presenta-
tion,” he says.

The web portal also seeks input from practicing 
pharmacists and others to describe their own anti-
microbial stewardship programs, which might be 
featured on-line as success stories, he adds.

“People also can submit questions about the 
programs, and we have faculty answer them,” 
DeChant says.

“This is a public health threat that is getting 
worse,” DeChant says. “We think every hospital 
should be involved in some type of antimicrobial 
stewardship.”

Without new drugs to fight drug-resistant 
microbes, there is little choice but to preserve the 
medications on the market through vigilant infec-
tious disease control practices and smarter anti-
microbial use, Rapp notes.

“We only have two things right now: One is 
the option of trying to use the drugs we have 
now better for shorter periods of time and to not 
use them when we don’t need them,” Rapp says. 
“And the other is improved infection control 
practices.”

ASHP’s antimicrobial stewardship initia-
tive’s ultimate goal is to encourage hospitals and 
health systems to fight antimicrobial resistance. 
ASHP wants to see pharmacists move quickly to 
develop and lead these programs, Rapp says.

Infection control programs in hospitals, nurs-
ing homes, homes for the elderly, and elsewhere 
need to be strengthened, Rapp says.

“Our effort is focusing mainly on hospitals,” 
he says. “And because there are not enough 
residency training programs to turn out a lot of 
trained infectious disease pharmacists in a short 
period of time, we’re focusing on educating clini-

cal staff pharmacists,” he adds.
Hospitals with few resources for starting a pro-

gram could at least put together an antimicrobial 
stewardship team that targets manageable and 
controllable initiatives, Kaye says. (See story on 
starting an affordable new antimicrobial stew-
ardship program, below.)

Hospital pharmacy leaders need to gauge what 
it will take to produce an acceptable level of anti-
microbial stewardship, Cano suggests.

“There are a variety of activities you can do 
that are very helpful,” he adds.

For instance, Cambridge Health Alliance has 
an antimicrobial stewardship team that meets 
monthly and includes Cano, who is an infectious 
disease pharmacist, infectious disease physicians, 
an infection control practitioner, a microbiologist, 
and someone from the information technologies 
department who can help with automating infor-
mation, Cano says.

Cano and the chief of the infectious diseases 
department are co-directors of the team.

“We’re constantly communicating, planning, 
and moving forward, doing what we need to do,” 
he says.

“We have an agenda and strategic plan to 
move forward and reduce costs, increase quality, 
create efficiency, and increase safety to patients,” 
Cano adds. “We’re constantly meeting to discuss 
cycles of improvement.”  n

References
1. Calhoun JH, et al. Multidrug-resistant organisms in 

military wounds from Iraq and Afghanistan. Clin Orthop 
Relat Res 2008;466:1356-1362.

2. Kang G, et al. Mortality associated with Acinetobacter 
baumannii complex bacteremia among patients with war-
related trauma. Infect Control Hosp Epidemiol 2010;31:92-94.

3. Dallo SF, Weitao T. Insights into acinetobacter war-
wound infections, biofilms, and control. Adv Skin Wound Care 
2010;23:159-174.

Antimicrobial stewardship 
program for the budget-
conscious hospital
Launch some or all of these changes

All hospitals need to form some sort of 
antimicrobial stewardship program 
(ASP), and lack of funding should not  
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be a deterrent, experts say.
There are some very effective, inexpensive 

ways hospitals can make a big difference in 
reducing antibiotic resistance and hospital-
acquired infections.

For instance, one low-hanging fruit is to start 
a campaign to switch patients from intravenous 
to oral antibiotics, says Keith Kaye, MD, MPH, 
professor of medicine and corporate director of 
infection prevention and antimicrobial steward-
ship at Detroit Medical Center and Wayne State 
University in Detroit, MI.

Plus, an intravenous-to-oral antimicrobial 
conversion program could save a hospital thou-
sands of dollars in antibiotic costs, and it would 
improve patient care.

Kaye and other experts offer these suggestions 
for what to include in an antimicrobial steward-
ship program that is created on a tight budget:

• Train pharmacists and others in infectious 
diseases: When a hospital is unable to hire an 
infectious disease (ID) pharmacist, it can at least 
provide some ID training for pharmacists.

Each hospital needs to form an antimicrobial 
committee that contains a physician leader and a 
pharmacist leader. So ID training is essential for 
these individuals. 

Hospital pharmacists can educate themselves 
by reading ID textbooks and journals. They 
also can attend ID conferences and workshops, 
take webinars, such as those found on the web-
site of the American Society of Health-System 
Pharmacists (ASHP), and they can take courses 
on the subject.

And they can shadow microbiologists and 
infectious disease physicians, suggests Robert P. 
Rapp, PharmD, FCCP, professor of pharmacy and 
surgery emeritus at the University of Kentucky 
Medical Center in Lexington, KY.

• Invest in an infectious disease (ID) physi-
cian: ID physicians might not be available to 
every hospital, but when a hospital has access to 
an ID doctor, it should pay him or her for time 
spent on an antimicrobial stewardship committee, 
Rapp suggests.

“If you don’t have an ID physician, find an 
internist who’s interested,” he adds. “A hospital 
with 300-400 beds should pick up 50% of the phy-
sician’s salary for this program.”

The core antimicrobial stewardship team 
should include an infectious disease doctor, but 
it’s not essential, Kaye notes.

“There should be someone who receives some 
compensation or support for their activities 

because this 
brings them 
into the fold 
much more 
aggres-
sively,” 
Kaye says.

• Collect 
data to 
share with 
ASP team 

and hospital leadership: Before starting an 
antimicrobial stewardship program, a hospital 
pharmacy director could collect data that will 
demonstrate the seriousness of the hospital’s 
drug-resistance problem.

A first step is to analyze the antibiogram from 
the hospital’s clinical microbiology laboratory. 
This is a summary, usually published yearly, by 
Microbiology that summarizes antimicrobial sus-
ceptibility. Based on these results, hospital ASPs 
can target specific projects to reduce the drug-
resistance rates of these particular strains and 
gear antibiotic use to optimize defeating them.

The hospital’s microbiologist or lab director 
can explain the antibiogram data, and they can 
help others interpret the information, says Steve 
Cano, RPh, MS, senior director of the pharmacy 
and chief pharmacy officer at Cambridge Health 
Alliance in Somerville, MA.

“What we do typically is have a working rela-
tionship with the pharmacy and ID physicians 
and the lab to sit down annually and review the 
latest information on the antibiogram, compar-
ing it to previous years,” Cano explains. “Our 
microbiologists tell us what the trends look like 
to them, and we digest this information and use 
it when updating recommendations for antibiotic 
use.”

The ASHP website has a webinar with Kaye 
that explains how to evaluate an antibiogram, 
Rapp says.

A next step is to monitor antibiotic prescribing 
on a per-provider basis and then to provide feed-
back to providers about what they’re doing dif-
ferently than what is recommended in the latest 
guidelines and literature, Rapp says.

“You can give them feedback in writing on 
a chart or have a one-on-one conference with 
them,” he says. “So the next time the physician 
runs into that situation, hopefully, he won’t 
repeat that mistake.”

“We collect lots of data on the costs associ-
ated with antibiotic use,” Cano says. “That’s the 

SUmmary PoINTS

• Hospitals initially should go after  
low-cost, big-impact antimicrobial 
stewardship programs .

• An ID physician and ID pharmacist 
should lead ASP .

• Another good project to start involves 
surgical site infection prophylaxis and 
following evidence-based guidelines .
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easiest thing to wrap your arms around, and it’s 
a surrogate measure of how you’re doing with 
antimicrobial management.”

Pharmacy directors should collect data on 
which products consume most of the expendi-
tures and overall antimicrobial purchases.

“Do these expenses look appropriate or not?” 
Cano says. “You can see whether the antibiotics 
of choice are being used most often or if there  
are other antibiotics being used that aren’t  
indicated.”

• Learn techniques for maximizing antibiotic 
potency without waste: The goal is for a pharma-
cist leader to become an expert in antimicrobial 
use and pharmacodynamics, Rapp says.

“We want to get people to give drugs in the 
way they kill bacteria best,” he says.

For example, a pharmacist leading an ASP 
could initiate an educational program that 
teaches physicians about the latest literature on 
providing continuous or extended infusions of 
beta-lactam antibiotics, which can enhance dra-
matically the killing of bacteria, Rapp explains.

“Instead of giving an infusion of 1 g over 
30 minutes, which gives you a huge peak but 
quickly falls off, you might need to have 1 g over 
4 hours every 8 hours for antibiotics like peni- 
cillin,” he says. “When you kill the bacteria 
quicker, they don’t mutate and develop resis-
tance as efficiently.”

• Develop a strategic plan: Develop an ASP 
that is consistent with an organization’s vision 
and values, and form a team to carry out this 
ASP, Cano says. 

“When you’re doing planning at the team 
level, make sure your plans sync up with larger 
objectives, and make sure you have an opportu-
nity to get your voice heard when the larger stra-
tegic planning process is being developed,” Cano 
says.

Each planned objective needs a written action 
plan that will hold the team and organization 
responsible for reaching the desired outcomes. 
These action plans will need to be followed-up 
with documentation of progress.

The organization will need an antimicrobial 
stewardship team to carry out the plan and  
activities.

The antimicrobial stewardship committee ide-
ally will include an ID pharmacist, the ID physi-
cian, and someone who is good with managing 
data reports, Kaye says.

“This is not necessarily someone with clinical 
knowledge, but it’s someone who knows how to 

extract information from the hospital’s database,” 
he adds.

• Target high-outcomes, low-resource projects 
first: Besides switching IV medication to oral 
antibiotics, another good initial project to imple-
ment involves improving how blood cultures are 
obtained, Kaye says.

“Also, if you have an intensive care unit (ICU) 
team that’s interested or that has strong leader-
ship, you could focus on shortening the durations 
of therapy around pneumonia treatment,” he 
says. 

“Choose things that might be manageable and 
that you can control with focused efforts from the 
pharmacy’s point of view or that has a particu-
lar disease state where there’s strong, interested 
leadership,” he adds.

For example, at Cambridge Health Alliance, 
there is a project that will result in more protocols 
that allow clinical pharmacists to manage antimi-
crobial therapy, Cano says.

“Pharmacists more and more are being asked 
to dose drugs, minimize toxicity, change dosing, 
and we’ll put protocols in place for this,” he says. 

The project will include seeking the ASP com-
mittee’s review and expertise, piloting the pro-
tocols, and determining which measurements to 
collect, he adds.

Another good project to start involves surgical 
site infection prophylaxis, Kaye says.

“People get antibiotics before surgery and 
have to be given these usually an hour before the 
surgical incision,” Kaye says. “The guidelines 
recommend you stop antibiotics 24 hours after 
surgery, but some are continued for long periods 
of time after surgery.”

A project targeting this issue would include 
writing a protocol that limits antibiotic use for 24 
hours after surgery. It also would include staff 
education about research showing that extend-
ing antibiotic use past 24 hours does not provide 
any added protection to patients and makes them 
more at risk for antibiotic side effects such as 
diarrhea caused by Clostridium difficile, Kaye 
suggests.

“In your first year with an antimicrobial stew-
ardship program, you will want to evaluate and 
improve your antibiotic prescribing specifically 
around Clostridium difficile risk,” Kaye says. “The 
two major risk factors for C. difficile are being in 
the hospital and getting an antibiotic.”

For instance, hospitals often use fluoroquino-
lones inappropriately, and this drug is associated 
with C. difficile, he adds.
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Another good first-year ASP project is to 
develop an algorithm for shortening the treat-
ment of ventilator-associated pneumonia (VAP) 
from several weeks to 7-8 days, Kaye says.

“Having an algorithm makes the treatment 
more concrete and organized,” he says. 

Whichever projects a hospital decides to tackle, 
the best strategy is to select projects that fit in 
with the organization’s needs and goals, and 
which are feasible from a resource perspective.

“Think about what a major attainable goal 
might be for the first year,” Kaye says.  n

Hospital pharmacy helps 
design specialized IV  
medication delivery system
Hospital wins national award for system

Hospital pharmacies sometimes accept 
new technology without having a say 
over its design and ability to fit into the 

hospital’s workflow. Instead, staff will develop 
work-arounds and find cumbersome ways to 
make the new systems work.

There’s another option to this dilemma. Instead 
of making your work system fit the new technol-
ogy, you can make the technology fit your work 
system.

Pharmacists at Kaleida Health, Women & 
Children’s Hospital of Buffalo in Buffalo, NY, 
did exactly that when they realized the new IV 
pump technology was not working out as well as 
planned.

“When we got deep in the process we realized 
all the dosing capabilities for that pump for the 
health system wouldn’t work for our pediatric 
population,” says Kelly A. Michienzi, PharmD, 
clinical pharmacy coordinator for the hospital.

The hospital implemented a process improve-
ment program that resulted in a better and safer 
IV medication delivery system and earned the 

hospital a 
national 
award. The 
American 
Society of 
Health-
System 
Pharma-

cists (ASHP) gave the hospital an Education 
Foundation Award for Excellence in Medication-
Use Safety in December 2009.

At first, pharmacists noted the work-arounds 
suggested by the vendor, making adjustments 
as needed. But as these increased, their comfort 
level decreased, she notes.

“It was too alarming,” Michienzi says. 
“When we compiled all of our concerns and 

presented these to the pharmaceutical and 
therapeutics (P&T) committee, then the hospital 
administration went to the health system admin-
istration, and everyone agreed we’d have to put 
the project on hold at this site,” she explains.

“The administration backed us and allowed us 
to explore other options,” Michienzi says. “The 
new pump we selected was not yet marketed, 
so we had a lot of input on its appearance and 
design.”

Michienzi, a physician, a nurse educator,  
and the hospital’s quality director compiled 
information to present to the P&T committee. 
They listed specific drugs, including some high-
risk products that could not be dosed in the con-
ventional way through the new pump because  
of software limitations.

“We showed people the work-arounds sug-
gested to us and showed them how confusing 
it was to staff and how it could lead to errors,” 
Michienzi says.

There were 10 or more drugs on a spreadsheet 
that showed how incorrect dosing could result in 
adverse outcomes.

The drugs were dosed on a per-kilo basis. The 
pump had a maximum adult dose listed in the 
system, and this maximum would appear even 
when the pump was being used for children, so 
someone would have to manually adjust it for a 
pediatric population, she explains.

“At that time, the vendor made you select 
either adult or pediatrics data, and we needed 
both,” she adds.

Once the project was put on hold, a team of 
biomedical engineers, nurses, nurse educators, 
physicians, information systems staff, the direc-
tor of pharmacy, and Michienzi met to look at 
products offered by other vendors and other 
product lines by the same vendor.

Since they’d learned from the first abortive 
experience with new pump technology, they 
asked more direct questions when reviewing 
other products.

After several meetings, they picked a product, 
reviewed its software capabilities in terms of dos-

SUmmary PoINTS

• Hospital started process improvement 
project that improved safety .

• original IV medication delivery system 
involved too many work-arounds .

• Nurses love new system .
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ing conventions, and assessed its compatibility 
with the hospital’s network capabilities for wire-
less connection.

“Continuity of flow was a big issue,” 
Michienzi says. “We needed a small infusion 
rate, and we wanted to ensure the continuity of 
flow was good at small infusion rates.”

A first step was to start building the system’s 
drug library.

“The vendor would bring revisions to us for 
feedback, and we’d have an opportunity to inter-
act a lot with the vendor to make features that 
were desirable to us,” Michienzi says.

The drug library was created based on the lit-
erature and practice standards.

“We’d take it out to the nursing staff, nurse 
educators, and staff with a lot of experience to 
ask for feedback,” she says.

“We’d ask, ‘How fast do you usually get this 
drug? Does it happen in over 2 minutes?’” she 
recalls. “We’d make sure the limits matched 
actual practice and the guidelines, as well.”

Initially, there’d be a remote drug library 
server, and Michienzi could log onto the ven-
dor’s remote site and input data.

“Once we owned the software we were able to 
transfer data into our own server, and eventually 
we had separate pumps and could load this on 
the pumps for nurses to practice on,” she says. 
“We developed a relationship with the informa-
tion systems people and biomedical engineering 
people when previously we had not had a lot of 
opportunities to work with those groups.”

Installing the IV medication delivery system 
effectively required a great deal of trial and error, 
she notes.

“We’d ask nurses to pretend they were pump-
ing this for a patient to see what they were sup-
posed to do and make sure the pump would let 
them do it,” Michienzi says. 

These informal pilot sessions produced feed-
back that Michienzi used to make revisions in the 
drug library. She found that nurses were used 
to being creative with technology, finding ways 
around perceived obstacles that she might not 
have imagined.

“Then I’d have to go back to the drug field and 
put in limits in other fields to prevent the work-
arounds,” she says. “We must have repeated that 
process at least 20 times.”

Finally, the limits matched the practice and 
references, and the work-arounds ceased.

“If there were any times when nursing and 
pharmacy didn’t agree on a drug dose limit then 

our P&T co-chair who is a toxicologist would say, 
‘This is the limit where you need to stop because 
it would hurt someone,’ and he’d put in hard lim-
its that couldn’t be overridden,” Michienzi says.

The revised system was pilot-tested in the 
pediatric and neonatal intensive care units and 
the anesthesia areas first because most of the IV 
medication delivery drugs were used in those 
areas.

“These were the super users who received 
additional training on the pump,” she says. 
“During those training sessions we had more 
nurses working on it for longer periods of time.”

These super users continued to find little prob-
lems that were tweaked in the system.

The system now has pumps communicating 
information wirelessly into the server, and phar-
macists and other staff have a variety of report 
options available. They can see which pumps 
have had the most recent version of the drug 
library, where these are located, and they can see 
whether employees are using the drug library.

“We can check dosages on the pump, how 
often there are overrides and what percent vari-
ance,” Michienzi says. “And we can par that 
information down by specific units or to the 
whole hospital.”

They use some report information to change 
the library’s drug limits. For instance, if a drug 
limit is too low or if it’s too high and no one is hit-
ting this limit, then they can use this information 
to check drug library compliance, she adds.

“We’ve actually changed some dosing limits,” 
she says. “For example, we made two differ-
ent entries for naloxone, using lower limits for 
patients who are using it for pruritus or itching 
from narcotics and higher limits for people using 
it for narcotics reversal if an overdose was inten-
tional or otherwise.”

They discovered from the pump’s reports 
and incidence reports that if someone mispro-
grammed the rate, then there was a possibility 
that someone who only needed the drug for itch-
ing could receive the higher dose for a narcotic 
overdose.

“So we made two separate entries in the drug 
entry, one for the higher dose and one for lower 
dosing,” Michienzi says. 

Reports also made it clear which type of errors 
the pumps prevented. For example, a nurse who 
hit a limit might go back and change the dose 
in the pump, and this would result in an error 
report.

“If a nurse programmed it for too much then 
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we took that as a missed error,” she says.
Overall, the hospital staff was satisfied with 

the new IV medication delivery system, giving 
good feedback on the final result, she notes.

“I’ve had one PICU nurse manager tell me that 
if we tried to take the pump away from nurses 
we’d have a fight on our hands,” Michienzi  
says.  n

How to reduce errors 
through verification  
and double checks
Weigh burden versus benefits

Hospital pharmacies need to continually 
weigh the scales between risks of medi-
cation errors and costs of more vigilant 

medication distribution monitoring.
Err too much on the side of keeping costs 

down, and a single error could have long-term 
implications. Monitor every single medication 
given to patients and the department’s costs 
would skyrocket.

“Medication checks can add burden and take 
time and resources,” says Carole A. Stockmeier, 
MHA, CMQ/OE, a partner and practice director 
of Healthcare Performance Improvement (HPI)  
of Virginia Beach, VA. Stockmeier spoke about 
the use of double checks at the ASHP summer 
meeting and exposition, held June 6-9, 2010, in 
Tampa, FL.

“So the value of a check is the degree to which 
the benefit is greater than the burden,” she says. 

“If you introduced unnecessary burden into 
the system, it can increase employee noncompli-
ance,” she adds. “So assess the risk of the process 
and the consequences of process failure and the 
probability of failure.”

Stockmeier explains how to create a checks and 
balance system 
that reduces risk 
while making the 
most efficient use 
of available hos-
pital pharmacy 
resources:

• Assess risks 
and processes in 
designing verifi-

cation system: First, determine the consequence 
of failure, Stockmeier suggests.

“If there’s a significant consequence of harm 
or death then that would need a higher level of 
checks and verifications,” she says. “If there’s 
minimal or no harm potential, then you shouldn’t 
add burden to the process.”

For example, any process that involves blood 
products would have a high level of risk; any 
process involving an over-the-counter drug to 
treat an upset stomach likely would be consid-
ered low risk, low consequence, she adds.

The next step would be to assess the degree to 
which your system already has error proofing.

“There are a lot of processes where human 
error is possible,” Stockmeier says. “If an error 
is possible with a high consequence, then you’d 
want to have a higher amount of rigorousness.”

The third step is to look at task complexity, she 
says.

“If a task is simple and easy for people to 
remember how to perform, then you need to 
have less rigor in checking,” Stockmeier says. “If 
it’s complex then you’ll need more rigor.”

An example might be the degree of complexity 
in preparing a tablet, which is a simple process, 
versus preparing a neonatal total parenteral 
nutrition (TPN), which is complex and requires 
lots of steps, she adds.

• Assign level of check and verification to 
each process: “You have to look at the risk of 
the process at hand and then determine what is 
the appropriate level of checks,” Stockmeier  
says.

“It’s not who makes the decision,” she notes. 
“It’s how you make the decision.”

The key is to have experts involved in the deci-
sion-making process, and this typically means a 
combination of pharmacy and nursing staff, she 
adds.

Here are the various levels of verification and 
check, from simplest to most rigorous:

–Self-check: This is the simplest, least time-
consuming, and most cost-effective of the checks.

“You type an e-mail, reread that e-mail to 
make sure there are no misspellings in it, and 
you send it,” Stockmeier says. “Self-checks are 
tasks you can perform and get in the habit of 
doing during your daily work.”

For example, a pharmacist who is entering 
an order into an electronic order entry system 
should perform a self-check to make certain the 
order is placed accurately.

“Visually, with your finger on the piece of 

SUmmary PoINTS

• Checks and verifications are 
necessary step to ensuring 
medication safety .

• Assess risks when designing 
verification system .

• Assign a level of check to each 
process .
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paper and the other on the computer, make sure 
every order and dose listed on what the physi-
cian gave you is entered accurately into the com-
puter system,” Stockmeier suggests.

–Peer check: When pharmacists perform a cal-
culation of a weight-based dose for a patient and 
then hand their work over to another pharmacist 
to quickly check, this is a peer check.

“You informally ask someone else to check 
it out, but this is not written into procedures,” 
Stockmeier says.

–2nd person concurrent validation: Validation 
is something people are familiar with doing, 
and it’s a thought process of whether something 
makes sense and fits in with what the person 
performing the task knows is true or correct, she 
explains.

When validation is concurrent, this means a 
person is assessing the validity at the same time 
another person is performing the task, she adds.

“We think about this when we’re administer-
ing the drug, standing there together, and having 
our eyes on the drug label and the patient’s arm 
band,” Stockmeier says. “We’re looking at all of 
the elements at the same time.”

–2nd person independent validation: In this 
case, one person is administering the medication 
and looking at the label and patient’s arm band, 
and then that person hands it over to another 
person to independently check.

“They look at those three elements and make 
sure they match together,” Stockmeier says. 

A good example of this process is when a 
pharmacists provides a second check of a phar-
macy technician’s work, she adds.

–2nd person independent verification: In this 
case, a pharmacist is asking a second person who 
has expertise that is different from the pharma-
cist’s to provide verification of the process.

This level of checking is resource-intensive and 
would be used in high-risk cases, such as during 
risky surgical procedures, Stockmeier says.

In general, pharmacy directors and staff 
should think about checks and verification in 
terms of how thorough a check is necessary, 
depending on the level of risk and available 
resources.

Then these decisions should be communi- 
cated to everyone involved in the checks and 
verification.

“It’s important when we design a check for 
a process that we clarify for our people and are 
explicit in what type of checks we want to be per-
formed,” Stockmeier says.  n

Try these strategies to 
develop the most useful 
student pharmacist program
All benefit when students’ time is well-planned

Hospital pharmacies can stretch staffing 
hours and budgets with the use of highly 
motivated student interns and residents. 

But these extra hands and minds are best utilized 
if the pharmacy director develops a well-thought-
out student education program.

The first step is to determine what your depart-
ment wants to accomplish, looking at goals not 
necessarily tied to student training, suggests Jill 
S. Burkiewicz, PharmD, BCPS, a professor and 
PGY1 residency program director at Midwestern 
University Chicago College of Pharmacy in 
Downers Grove, IL.

“Think about how we as a department can 
have students help us to achieve these goals,” she 
adds. “Sometimes people go backwards and think 
of what is good for students to do.”

For example, a hospital pharmacy might want 
to meet new service goals in medication reconcili-
ation, but lacks the staff to implement a program. 
Students could be trained to help with the medi-
cation reconciliation process, she suggests.

Another example might be a goal to include 
pharmacy students in quality improvements to 
the hospital’s IV-to-PO conversion program. Or 
pharmacy students could assist with developing 
antibiotic services and warfarin protocols.

Here are some steps a hospital pharmacy can 
take ensure the student training program is useful 
to both the pharmacy and students:

• Improve student orientation and training: A 
pharmacy might have a set training process, but 
does it reflect the department’s goals, as well as 
goals for the trainees?

One suggestion would be to develop an ori-
entation and 
training pro-
gram that 
helps students 
quickly get up 
to speed in the 
department.

A hospi-
tal’s orienta-
tion program 

SUmmary PoINTS

• Pharmacy interns, students should 
not be treated like cheap or free 
labor .

• It’s crucial to have good student 
training and mentoring .

• Assign students to special projects 
that otherwise might not be done . 
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should include a detailed policies and procedures 
manual with step-by-step instructions for vari-
ous tasks done by pharmacists and pharmacy 
students.

Pharmacy students could even help to write 
the orientation program and help develop train-
ing manuals for future pharmacy students. As 
new rotations of pharmacy students work at a 
site, they can be in charge of updating and tweak-
ing the manuals as needed, Burkiewicz says.

• Use different prefectors: Hospital pharma-
cies should have more than one person involved 
with student training. Everyone might share in 
this responsibility, Burkiewicz says.

Some hospitals have pharmacy students in 
6-week rotations throughout the year, and this 
would be a time-consuming job if one person 
always is in charge of their training.

Still, student programs that are intermittent 
or held only a couple of times a year might lose 
valuable momentum.

“One of the keys to effectively having students 
help you achieve these goals is to have students 
consistently there,” Burkiewicz says. “If you 
have them for 6 weeks, and then they leave you 
and you can’t meet those goals, then you’re not 
achieving what the department needs to have 
done.”

• Have students teach staff: Pharmacy stu-
dents can help with staff competency testing, 
inservices, and staff training.

These could be integrated into the student 
training.

For example, if there’s a new drug on the 
market, and the pharmacy director would like 
to make certain hospital staff is educated about 
this medication, then a student could provide the 
inservice, Burkiewicz suggests.

“Or you could have the preceptor do the inser-
vice on the drug and teach the staff, as well as the 
student about it,” she adds.

Often pharmacy departments will hold 
reviews before competency testing, and students 
could lead those reviews or sit with staff leading 
those reviews, she says.

• Structure student time to include indepen-
dent work: “A lot of times preceptors think stu-
dents need to be there 40 hours a week with the 
preceptor, attached to the hip,” Burkiewicz says.

“But this isn’t necessarily true,” she says. 
“They just need to set aside a few minutes each 
day.”

Preceptors can ask students to write down 
their questions as the day progresses, and then at 

the end of the day, the preceptor and student can 
meet to discuss the questions.

“You can incorporate students in committee 
meetings, such as the pharmacy and therapeutics 
(P&T) committee or medication safety commit-
tee, so they can get an idea of what it means to be 
a pharmacist,” Burkiewicz adds.

• Give students real work — not busy work: 
“Students always enjoy it when they can help 
do something real that has tangible outcomes,” 
Burkiewicz says. “They don’t like to do work 
that’s designed just for them.”

For instance, students do not care to be sad-
dled with administrative tasks where they are 
unlikely to learn new skills. Instead, they should 
be integrated into the pharmacy department’s 
real work, just like new employees.

This is where the department’s goals can also 
mesh with the student’s learning objectives. If the 
department has short-term projects that need to 
be done, then these can become pharmacy stu-
dents’ work and learning experiences.

When setting up these projects for students, 
preceptors and pharmacy directors need to be 
careful about setting expectations and communi-
cating these to students to avoid misunderstand-
ings and disappointments when the student’s 
rotation is complete, Burkiewicz says.

“Sometimes it takes students a long time to 
accomplish a project, so you need to give them 
realistic expectations for the timeline,” she notes. 
“And make sure you recognize the student’s con-
tribution to the project.”  n

Hospitals want pharmaco-
economics data, but lack it
Need is there; execution is missing

The American Society of Health-System 
Pharmacists (ASHP) and the Society of 
Hospital Medicine (SHM) jointly surveyed 

health care systems about their use of pharmaco-
economics data in drug formulary decisions and 
other activities.

“We wanted to see what the state of art is in 
how people are using pharmacoeconomic assess-
ments in the formulary management process,” 
says Cynthia Reilly, RPh, director of the practice 
development division of ASHP in Bethesda, MD.

“The survey has identified areas where new 



September 2010 / Drug FormulAry rEVIEw®	 107

n understand your 
hospital c-fleet’s concerns 
about costs and health 
care reform

n New hypertension and 
cholesterol guidelines on 
horizon

n New study suggests 
changes in venous 
thromboembolism 
prophylaxis strategy 

n Sharpen pharmacy’s 
role in project 
management

ComING IN FUTUrE ISSUES

tools are 
needed,” she 
says. “People 
definitely 
think there’s 
a lot of value 
to pharma-
coeconomic 
assessment 
in formulary 
decision-
making.”

But the survey also found that the differ-
ent types of analysis are not used the way they 
should be, she adds.

Here are some of the survey’s other findings:
• Hospital pharmaceutical and therapeutics 

(P&T) committees use pharmacoeconomics, the 
balance of costs and outcomes, for only about 
13.2% of their decision on formulary changes. 
Clinical and therapeutics factors, by contrast, 
account for 53.6% of the decision-making process, 
and drug costs alone are factored in 24.3% of the 
decision. Academic medical centers emphasized 
clinical factors more than other types of hospitals, 
the survey found.1 

• While 86.8% of respondents say they believe 
pharmacoeconomic methods should be used most 
of the time when changing hospital formularies, 
only 59.4% of respondents said they do use phar-
macoeconomic methods most of the time.1

• Three-quarters of respondents said these 
classes of medications benefit from having phar-
macoeconomic analysis available during P&T 
committee discussions: antibiotics, anticoagu-
lants/low molecular weight heparins, proton 
pump inhibitors, and antifungals.1

• Most survey respondents (93%) reported 
using a pharmacoeconomic analysis during their 
most recent P&T committee discussion, but this 
was most commonly a cost analysis, rather than 
the more useful methods of cost-effectiveness 
analysis, cost-benefit analysis, and sensitivity 
analysis.1 

• Close to half of respondents said they’d like 
to use a pharmacoeconomics analysis that bal-
anced costs and outcomes, and one-quarter of 
these respondents said they’d like a tool that 
could use hospital-specific costs in the model.1 

• About 26% of respondents rated pharmaco-
economic information as extremely helpful in 
decision making, while most respondents found 
the information as at least somewhat helpful.1 

“A lot of hospitals will look at the direct cost of 

buying the drug, stocking the product, and think 
that’s their complete pharmacoeconomic assess-
ment,” Reilly says. “But there are indirect costs 
included in other types of analyses, such as the 
drug’s effectiveness in reducing readmissions or 
getting better patient outcomes.”

Advanced pharmacoeconomics will dive into 
these real issues, she adds.

“Why not do pharmacoeconomic assessments 
as part of the budgeting process?” Reilly sug-
gests. “I think right now people are looking at the 
most basic analysis, predominantly at the cost of 
the drug, and also, most recently, we’re looking 
at nursing time to administer, as well.”

But the latest thought is to determine whether 
patients will be readmitted and other deeper 
pharmacoeconomic issues.

“It’s almost like an onion-layering effect, and 
we’re moving away from a fully direct drug cost 
and have been for a while,” Reilly notes.

The challenge is that most hospital pharmacists 
lack the pharmacoeconomic assessment tools 
necessary to provide in-depth analyses. And they 
often lack the necessary skills.

“You need to have literature assessment skills 
and have a good understanding of the different 
types of skills available,” Reilly says.

“One thing we’re looking to do is develop  
a primer on the different types of assessment,” 
she adds. “For instance, there is a cost-minimiza-
tion analysis, which is a starting point for many 
people.”

The literature is available, but pharmacists 
need to know how to apply it and find the true 
value of pharmacoeconomics, she notes.

“This largely is done through the pharmacy 
and therapeutics committee,” Reilly says. 

Other resources include ASHP’s published 
articles on pharmacoeconomic analyses, includ-
ing literature on an assessment of different 

SUmmary PoINTS

• Pharmacoeconomics is only used for 
13 .2% of P&T committee decisions .

• Nearly 87% of survey respondents 
think pharmacoeconomics should 
play an important role in medication 
formulary decisions .

• Pharmacists should seek training in 
pharmacoeconomics and statistics .  
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classes of drugs.

“ASHP has guidelines to help people with dif-
ferent formula decision-making processes,” Reilly 
says. “Also, ASHP offers a publication on statisti-
cal analysis.”

Pharmacists also could find training in statisti-
cal analysis in continuing education programs at 
the local or state level.

“We’ll address this topic at our national meet-
ing, as well,” Reilly says. “So there now are a 
variety of sources to get this information.”  n
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Epinephrine shortage 
could lead to med errors

In June 2010, the American Society of Health-
System Pharmacists (ASHP) and the Institute 
for Safe Medication Practices (ISMP) issued 

a national alert for serious medication errors 
(NAN). The alert warned health care practitioners 
about dangerous medication errors that could be 
caused by a shortage of epinephrine pre-filled 
syringes.

ASHP and ISMP prepared the alert as a caution 
to health care organizations and practitioners. 
One hospital patient in Maine died in June from 
an overdose of epinephrine, but the underlying 
cause of the death was unknown.

The alert discusses the dangers of the drug 
shortage and includes recommendations to pre-
vent medication errors that could result from the 
shortage.

ASHP and ISMP say they developed the NAN 
for physicians, pharmacists, and nurses to help 
bring an end to deadly medication errors. 

The organizations issue alerts only when  
there exists a significant risk for serious or 
fatal errors, which is detected through ISMP’s 

Medication Error Reporting Program (MERP) 
and the alert is distributed by the National 
Council on Medication Error Reporting and 
Prevention.

ISMP and FDA spell out the drug with Tall 
Man Letters as EPINEPHrine.  n


