
Unapproved abbreviations most
problematic patient safety goal
Read-back of verbal orders also a common challenge for pharmacy

Almost half of hospitals trying to be compliant with patient safety
goals of the Joint Commission on Accreditation of Healthcare
Organizations (Joint Commission) still struggle with using unap-

proved abbreviations, says a field surveyor with the Joint Commission.
Sonja A. Nisson, PharmD, also regional manager of pharmacy and

diabetes at Asante Health System in Medford, OR, spoke about the
top non-compliant medication-related National Patient Safety Goals
(NPSG) in 2005. Her remarks were made at the American Society of
Health-System Pharmacists Midyear Clinical Meeting held in early
December in Las Vegas. (For list of top noncompliant medication-
related NPSG in 2005, see p. 11.)

Using unapproved abbreviations is challenging for health care organi-
zations, Nisson says. The Joint Commission found that health care orga-
nizations still are noncompliant with NPSG 2b (“Standardize a list of
abbreviations, acronyms, and symbols that are not to be used through-
out the organization”) 43.3% of the time. “Organizations are having diffi-
culty with it, but it’s also paramount to safety,” she notes.

Most compliance problems are with the abbreviations “QD” and
“MS,” Nisson says. Other information related to this NPSG includes: 

• It applies to all types of orders. “It is a medication-related docu-
mentation,” she says. 

• It does not apply to trade names. 
• Once you have an abbreviation, clarification has no impact on com-

pliance with this NPSG.
• Preprinted forms should be in 100% compliance. 
“Certain physicians have preprinted orders that are standard for

them, and they have to come in and sign them. You have to have peri-
odic review of those,” Nisson says. 

Some hospitals do a good job of reviewing the forms and removing
all the abbreviations. Then somehow older versions seem to surface.
“Once they show up, they seem to proliferate everywhere,” she says.
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“While this has a number of other serious impli-
cations, one of the problems is they almost
always contain unapproved abbreviations.” 

One problem Nisson frequently sees in phar-
macy or nursing areas is free-text keyboard entry
where abbreviations have been commonly used.
“People who have been in practice longer seem to
have more trouble than new practitioners of
including the abbreviation instead of the whole
word.” 

At this time, this NPSG doesn’t apply to com-
puter-generated documentation where the abbre-
viations are hard-wired into the system. Nisson,
however, thinks this will change in the future.

The third top noncompliant medication-related
NPSG in 2005 was 2a: “For verbal or telephone
orders or for telephonic reporting of critical test
results, verify the complete order or test result by

having the person receiving the order or test result
read-back the complete order or test result.” Health
care organizations were found to be noncompliant
with this NPSG 10.8% of the time. 

Try to minimize the verbal orders in your
organization, Nisson says. One problem has
been with on-site physicians giving medication
orders to nurses as they go past the nursing sta-
tion. A nurse may be on the telephone or han-
dling another task; by the time the nurse is able
to read back the order, the physician has left 
the area. For this reason, some hospitals are 
not allowing on-site physicians to do verbal
orders. 

Although the emphasis on this NPSG has been
on nursing, pharmacists have problems with
this, too, Nisson says. This can relate to the hos-
pital pharmacy, pharmacists on decentralized
units, and throughout the organization with
other specialties. “When I walk through pharma-
cies, even during a survey, I have heard pharma-
cists [repeat back an order on the telephone to a
physician] and hang up the phone without writ-
ing it down,” Nisson says. “In some cases, they
have then turned and verbally told the techni-
cian [the order]. Sometimes it will be 10-15 min-
utes before that order is committed to writing.” 

Measuring critical test results
Another problematic NPSG has been 2c:

“Measure, assess and, if appropriate, take action
to improve the timeliness of reporting, and the
timeliness of receipt by the responsible licensed
caregiver, of critical test results and values.”
Health care organizations were found to be
noncompliant with this NPSG 4.9% of the time
in 2005.

Health care organizations must determine
what they consider to be “critical test results,”
Nisson says. Also, they should determine which
test results are the responsibility for the pharma-
cist to report. 

“There have to be data to measure,” she says.
Knowing how to measure, however, can be a
sticky point. 

Nisson has seen people measure the time interval
from when the specimen got to the lab to the time
the final test result was available. “That really isn’t
the intent here,” she says. “The intent is to get real
information to the people who need it when they
need it.” Staff instead should be measuring the time
it takes from when the lab is ordered and is com-
pleted to when it gets to the person who makes the
decision about the patient’s care. “That person can
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be the pharmacist, if he or she is doing pharmacoki-
netics and that type of thing. That is the interval
you want to measure.” 

This NPSG also has an emphasis on improving
the process. “How do you know when you have
an opportunity to improve it?” Nisson asks. One
way is to look at this as a risk point analysis.
Another way is to ask when has this delay of
having the results to the person who needs it
been a factor in the outcome or the delay in treat-
ment of the patient. “You can use your own data
to see if the time frames you have are working.” 

Patients should have necessary care all the
time, and some hospitals find their system works
well 8 to 5, but not as well on evenings and week-
ends when reaching a person responsible for a
patient’s care is more difficult. That’s another
way to look at this, Nisson says. Does it take
longer in the off-hours to make critical changes
based on test results?

Three percent of surveyed organizations had
difficulty being compliant with NPSG 3c: “Identify
and, at a minimum, annually review a list of look-
alike/sound-alike drugs used in the organization,
and take action to prevent errors involving the
interchange of these drugs.”

In surveys conducated as recently as September,
Nisson found organizations that still did not have
a list. Others looked at the list, found errors, put
measures in place to correct errors, and then did
not repeat the process. “Sustain what you are
going to do,” she says.

Having the list is only step one, she explains.
“The second step is to put those safety measures
in place. Some people do segregation where they
have [the look-alike/sound-alike drugs] in differ-
ent boxes. It’s up to you what is necessary to do.”

The safety measures set up in the pharmacy,
however, are not always in place in night lockers

or medication storage areas on nursing units. “I
have even gone to satellite pharmacies outside the
main pharmacy and not seen the same safety mea-
sures employed. Decide your safety strategies and
employ them consistently, ” Nisson advises.

She also spoke of the importance of NPSG 3b:
“Standardize and limit the number of drug con-
centrations available in the organization.” 

“This requires that we only have concentrations
that have a therapeutic necessity,” she says. “There
have been many sentinel events related to inadver-
tent administration of the wrong concentration of
drugs. So when you have titration, weight-based
dosing, or other types of dosing, it is important to
vary the rate and not the concentration.” 

Pharmacists can assist in units such as pedi-
atrics and the intensive care, both of which typi-
cally have more challenges regarding this issue.
“Pharmacy needs to help where we have rate
variances, to develop the rate charts for nurses.
We are the experts in that area and it is something
we can do well.” She mentioned the Broselow
Cart Medication System, in which excellent modi-
fications have been made to have pre-mixed IVs
and set concentrations and to vary the rate based
upon the weight and size of the patient.

Organizations shouldn’t have trouble finding
out how compliant they are with this and other
NPSGs, Nisson says. “It isn’t really rocket science
to find out what is going on. If you do your own
tracers, if you follow patients through all of their
venues of care on a day-to-day basis, you’ll know
if you are doing these things.”

On her surveys, Nisson often talks to patients
and asks their opinion about the organization’s
patient safety. “Believe me, with the education
out there about patient safety, and how much our
patients want and expect to be safe, they will give
you answers about how well you are doing in
your own organization.”

(Editor’s note: In the next issue of Drug Formulary

February 2006 / DRUG FORMULARY REVIEW 11

Top noncompliant medication-related NPSG
in 2005
• 2b: Unapproved abbreviations (43.3%)
• 1b: Time out — final verification (15.7%)
• 2a: Read-back of verbal orders (10.8%)
• 4a: Preoperative verification process (6.1%)
• 2c: Timeliness of critical test results (4.9%)
• 4b: Site marking (4.5%)
• 1a: Two patient identifiers (3.9%)
• 3c: Sound-alike, look-alike drugs (3%)
The rest were 2.5% or less.

Source: Joint Commission on Accreditation of Healthcare
Organizations, Oakbrook Terrace, IL.

Future do-not-use abbreviations under
consideration
• the symbols “<” and “>”
• all abbreviations for drug names
• apothecary units
• the symbol “@”
• the abbreviation “cc”
• the abbreviation “µg”

Source: Joint Commission on Accreditation of Healthcare
Organizations, Oakbrook Terrace, IL.



Review, Nisson will give advice on complying with
NPSG 8: “Accurately and completely reconcile medica-
tions across the continuum of care.”) ■

‘Pearls’ of wisdom about
NAC administration
Tolerance most improved using IV formulation

Acertain soft drink has led the way in tests for
masking the taste and smell of oral N-acetyl-

cysteine (NAC) in treating acetaminophen poi-
soning, according to a pharmacist who directs a
poison control center. To ensure the best toler-
ance, however, use the intravenous (IV) formula-
tion rather than the oral one. 

Barbara Insley Crouch, PharmD, MSPH, direc-
tor of the Utah Poison Control Center and profes-
sor of the department of pharmacotherapy at the
University of Utah in Salt Lake City, talked about
her findings at the American Society of Health-
System Pharmacists Midyear Clinical Meeting in
December. Her presentation, “Getting the Knack
of NAC Administration,” was part of the “Clinical
Pearls” section. 

“We know [N-acetylcysteine] to be effective if
given within the first eight hours after acetamin-
ophen ingestion,” she says. N-acetylcysteine has
been available for a while in 10% and 20% solu-
tions for oral administration, but a 20% IV formu-
lation has been marketed recently under the trade
name Acetadote. 

Nausea is a common complaint in patients who
overdose, and it’s also a common complaint along
with vomiting for N-acetylcysteine administra-
tion. N-acetylcysteine smells like rotten eggs and
is irritating to the gastrointestinal tract. Therefore,
it is necessary to dilute the oral formulation to a
final concentration of 5% to improve tolerance,
Crouch says. “It is also important to dilute it with
something that will mask the taste and the smell.” 

The question of the proper diluent is often raised.
Several drug references recommend juice or cola.
Crouch told of pharmacy students who are enrolled
in a clinical toxicology class. As part of an antidote
lab, the students are required to taste N-acetylcys-
teine with various diluents. “Consistently over a
five-year period of time, they have chosen Fresca as
being significantly better than Coca-Cola, chocolate
milk, water, and cranberry juice at masking both the
smell and taste of N-acetylcysteine.” 

This year, switches were made in the lab and
tomato juice was added to the choices. The tomato
juice was found to better mask the smell but not
the taste. “We also added Diet Coke this year and
apple juice. However, Fresca still prevails as the
beverage of choice in masking the smell and taste
of N-acetylcysteine,” Crouch says.

“There are benefits to improve the tolerance to
oral N-acetylcysteine,” she continues. Instead of
giving one dose every four hours, you can divide
the dose up and give smaller doses more frequently. 

Or you can try other options such as putting
N-acetylcysteine down an NG tube, which will
mask the drug’s taste. Still, to avoid the bad taste
and smell of N-acetylcysteine, use the IV formu-
lation. “[That] is the best way to improve toler-
ance,” Crouch says.  ■

Preferred treatment for advanced
ovarian cancer announced

The National Cancer Institute (NCI), part of the
National Institutes of Health, has issued an

announcement encouraging after-surgery treat-
ment with anticancer drugs through intravenous
(IV) and intraperitoneal (IP) administration for
women with advanced ovarian cancer. The com-
bined methods extend overall survival for women
with advanced ovarian cancer by about a year. 

Standard treatment for women with Stage III
ovarian cancer has been surgical removal of the
tumor (debulking), followed by six to eight
courses of IV chemotherapy given every three
weeks with a platinum drug, such as cisplatin or
carboplatin, and a taxane drug, such as paclitaxel.

The new NCI clinical announcement recom-
mends that women with advanced ovarian can-
cer who undergo effective surgical debulking
receive a combination of IV and IP chemotherapy.
IP chemotherapy allows higher doses and more
frequent administration of drugs, and it appears
to be more effective in killing cancer cells in the
peritoneal cavity, where ovarian cancer is likely
to spread or recur first. 

The clinical announcement to surgeons and
other medical professionals who treat women with
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ovarian cancer was made with the support of six
professional societies and advocacy groups. The
announcement also coincides with publication in
the New England Journal of Medicine of the eighth
clinical trial evaluating the use of chemotherapy
delivered into the abdomen for ovarian cancer.
Together, these trials show a significant improve-
ment in survival for women with advanced ovar-
ian cancer.   ▼

CDC updates child/adolescent
immunization schedule

The Centers for Disease Control and Prevention
(CDC) in Atlanta has announced an updated

schedule for recommended childhood and adoles-
cent immunizations. The immunization schedule
and catch-up schedule for January-December 2006
were approved by The Advisory Committee on
Immunization Practices (ACIP), the American
Academy of Pediatrics (AAP), and the American
Academy of Family Physicians (AAFP). 

The “Recommended Childhood and Adolescent
Immunization Schedule — United States 2006”
was published in the Jan. 6 issue of the Morbidity
and Mortality Weekly Report. Here is a list of the
changes from the 2005 schedule:

• Vaccination of infants born to hepatitis B sur-
face antigen (HBsAg)-negative mothers can be
delayed in rare circumstances, but only if a physi-
cian’s order to withhold the vaccine and a copy of
the mother’s original HBsAg-negative laboratory
report are documented in the infant’s medical
record. Administering four doses of HepB is per-
missible; however, if monovalent HepB is used, a
dose at age 4 months is not needed. 

For infants born to HBsAg-positive mothers, test-
ing for HBsAg and antibody to HBsAg after com-
pletion of the vaccine series should be conducted at
ages 9-18 months (generally at the next well-child
visit after completion of the vaccine series).

• The new tetanus toxoid, reduced diphtheria
toxoid, and acellular pertussis vaccine (Tdap ado-
lescent preparation), approved last year by the
FDA, is recommended for adolescents ages 11-12
years who have completed the recommended
childhood diphtheria and tetanus toxoids and per-
tussis/diphtheria and tetanus toxoids and acellu-
lar pertussis (DTP/DTaP) vaccination series and
have not received a tetanus and diphtheria toxoids
(Td) booster dose. Adolescents ages 13-18 years
who missed the age 11-12-year Td/Tdap booster

dose also should receive a single dose of Tdap if
they have completed the recommended childhood
DTP/DTaP vaccination series. Subsequent Td
boosters are recommended every 10 years.

• Meningococcal conjugate vaccine (MCV4),
also approved by FDA in 2005, should be adminis-
tered to all children at ages 11-12 years as well as 
to unvaccinated adolescents at high school entry
(age 15 years). Other adolescents who wish to
decrease their risk for meningococcal disease also
may be vaccinated. All college freshmen living in
dormitories also should be vaccinated with MCV4
or meningococcal polysaccharide vaccine (MPSV4).
For prevention of invasive meningococcal disease,
vaccination with MPSV4 for children ages 2-10
years and with MCV4 for older children in certain
high-risk groups is recommended.

• Influenza vaccine now is recommended for
children younger than 6 months of age with cer-
tain risk factors, which now specifically include
conditions that can compromise respiratory func-
tion or handling of respiratory secretions or that
can increase the risk for aspiration.

• Hepatitis A vaccine now is universally rec-
ommended for all children at age 1 year (12-23
months). The two doses in the series should be
administered at least six months apart.

• The catch-up schedule for people aged 7-18
years has been changed for Td; Tdap may be sub-
stituted for any dose in a primary catch-up series
or as a booster if age-appropriate for Tdap. A
five-year interval from the last Td dose is encour-
aged when Tdap is used as a booster dose.  ▼

CDC: Millions of people carry
drug-resistant bacteria

New research estimates that about 2 million peo-
ple carry a strain of drug-resistant bacteria in

their noses. The research, conducted by the CDC,
estimates colonization with Staphylococcus aureus,
including methicillin-resistant S. aureus (MRSA).
The research was published in the Jan. 15 issue of
The Journal of Infectious Diseases.

Those colonized with normal strains of “staph”
are at higher risk of infection with the bacterium,
which can lead to conditions ranging from mild
skin infections to fatal toxic shock syndrome. MRSA
causes more difficult to treat and, sometimes, more
virulent illnesses. MRSA once was primarily a prob-
lem in hospitals, but now is a growing problem in
communities around the country.
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Researchers collected samples from nearly
10,000 participants in the 2001-2002 National
Health and Nutritional Examination Survey, a
representative sample of the U.S. population.
Nearly one-third were found to be colonized with
staph. Prevalence was highest among males and
children between 6 and 11 years of age. MRSA
prevalence was 0.8%. MRSA was highest among
women and those older than 60, but those colo-
nized with strains commonly associated with
community-associated MRSA were more likely 
to be younger and African American. 

Overall, strains and toxins previously found to
be associated with community-associated MRSA
were unusual. The genetic diversity of strains
was remarkable, the researchers say. About half
of isolates, including MRSA strains, had unique
molecular fingerprinting patterns, and some fell
outside recognized groups.  ▼

Study: Many patients with 
NSTE ACS given wrong dose 

Researchers conducting an observational study
found that more than 40% of patients with non-

ST-segment elevation acute coronary syndromes
(NSTE ACS) were given the wrong dose of unfrac-
tionated heparin (UFH), low-molecular-weight hep-
arin (LMWH), and glycoprotein IIb/IIIa inhibitors. 

The researchers conducted the analysis in 387
U.S. academic and nonacademic hospitals of 30,136
patients from the CRUSADE (Can Rapid Risk
Stratification of Unstable Angina Patients Suppress
Adverse Outcomes with Early Implementation of
the American College of Cardiology/American
Heart Association Guidelines) National Quality
Improvement Initiative Registry. Results showed
that 3,354 patients (42%) with NSTE ACS who were
administered antithrombotic agents received at
least one initial dose outside the recommended
range. The results of the study were published in
the Dec. 28 issue of the Journal of the American
Medical Association.

An excess dose was administered to 2,934
patients (32.8%) treated with UFH, 1,378 (13.8%)
treated with LMWH, and 2,784 (26.8%) treated with
glycoprotein IIb/IIIa inhibitors. Factors associated
with excess dosing included older age, as well as
female sex, renal insufficiency, low body weight,
diabetes mellitus, and congestive heart failure.

Relative to those patients not administered excess
dosages, patients with excess dosages of UFH,

LMWH, and glycoprotein IIb/IIIa inhibitors either
tended toward or had higher risks for major bleed-
ing. Bleeding increased relative to the degree of
excess dose and to the number of agents adminis-
tered in excess. Mortality and length of stay also
were higher among those patients administered
excess dosing. The researchers estimate that 15% of
major bleeding in this population may be attribut-
able to excess dosing.  ▼

FDA: Post-marketing rosiglitazone
maleate (Avandia) warning

GlaxoSmithKline and the FDA have notified
health care professionals about post-marketing

reports of new onset and worsening diabetic macu-
lar edema for patients receiving rosiglitazone. In the
majority of these cases, the patients also reported
concurrent peripheral edema. In some cases, the
macular edema resolved or improved following
discontinuation of therapy and in one case, macular
edema resolved after dose reduction. For more
information, see www.fda.gov/medwatch/safety/
2006/safety06.htm#Avandia.  ■

New treatment approved 
for advanced kidney cancer
Drug doubles progression-free survival

The first treatment for advanced renal cell car-
cinoma has been approved by the FDA in

more than a decade.
Sorafenib tosylate (Nexavar) is the first oral mul-

tikinase inhibitor that targets serine/threonine and
receptor tyrosine kinases in both the tumor cell and
tumor vasculature. Bayer Pharmaceuticals Corp.
and Onyx Pharmaceuticals announced that the
drug would be available shortly after the approval
announcement on Dec. 20. 
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The approval was based on two studies in
patients with advanced kidney cancer, which
showed that patients treated with sorafenib had
more time before tumor progression or death. In
the larger Phase III study, most patients had pre-
viously received treatment with interleukin-2 or
interferon. The median time to tumor progression
or death in the sorafenib-treated arm was 167
days compared to 84 days in people not treated
with the drug. 

At the time of a planned interim survival analy-
sis, based on 220 deaths, overall survival was
longer for sorafenib than placebo, but the analysis
did not meet the prespecified criteria for statistical
significance, the companies say. They plan addi-
tional analyses at the time survival data mature.

“One of the issues here is not just the endpoint.
It’s the impact on the endpoint,” says Richard
Pazdur, MD, FACP, director of the FDA’s Office
of Oncology Drug Products, in a media telecon-
ference. “The p-value is quite impressive. You
have 100% improvement. Rarely do we see that
in oncology where we have the magnitude of
change on an endpoint.”

FDA advisers and many other leading disease
experts, in other diseases as well as in cancer
alone, have emphasized that “delaying tumor
growth and delaying potential symptoms is of
clinical benefit and that one should not just be
fixated on survival, albeit that being obviously
the most important endpoint,” Pazdur says.

Some common temporary side effects reported
with sorafenib are rash, diarrhea, increases in blood
pressure, and redness, pain, swelling, or blisters on
the palms of the hands or soles of the feet. 

Bayer and Onyx also have announced that 
a new program — the Resources for Expert
Assistance and Care Helpline (REACH) — is
available to answer questions about sorafenib
treatment, reimbursement, and patient support.
For more information, health care providers and
patients may contact the REACH program at
(866) NEX-AVAR [(866) 639-2827].

These other drugs were recently approved by
the FDA: 

• Lenalidomide (Revlimid) by Celgene Corp.
The FDA has approved lenalidomide (Revlimid)

for the treatment of patients with a subtype of
Myelodysplastic Syndrome (MDS). The subtype
is MDS patients with deletion 5q cytogenetic
abnormality.

Patients with MDS may need blood and platelet
transfusions and antibiotic therapy for infections.
In clinical trials, patients treated with lenalidomide
no longer needed transfusions, with most patients
becoming independent of transfusion by three
months. The transfusion-free period lasted for an
average of 44 weeks.

Lenalidomide is structurally similar to thalido-
mide, a drug known to cause severe birth defects.
Additional studies are ongoing in animals to
address whether there is a risk that lenalidomide
also will cause birth defects when taken during
pregnancy. While these studies are under way,
Celgene is marketing Revlimid under a risk man-
agement plan called RevAssist, designed to pre-
vent fetal exposure. 

Under RevAssist, only pharmacists and pre-
scribers registered with the program will prescribe
and dispense lenalidomide. The program requires
patients, including female patients undergoing
mandatory pregnancy testing, to give informed
consent before starting lenalidomide. Physicians
are to check pregnancy tests, limit prescriptions to
a one-month mail supply, and report any pregnan-
cies to the FDA. The FDA and the manufacturer
will reevaluate the risk management plan when
results of further animal testing for birth defects
are completed.

The labeling for lenalidomide will include a
Black Box Warning and a Medication Guide regard-
ing the prevention of fetal exposure. Additional
Black Box Warnings include the potential need to
lower the dose due to suppressed blood counts and
increased risk of blood clots. Common side effects
reported with lenalidomide include thrombocy-
topenia, neutropenia, diarrhea, pruritis, rash, and
fatigue. 

• Abatacept (Orencia) by Bristol-Myers Squibb
Co. The FDA has approved abatacept (Orencia),
the first selective modulator of a co-stimulatory
signal required for full T-cell activation, for the
treatment of rheumatoid arthritis (RA).

Abatacept is indicated for reducing the signs
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and symptoms of RA, inducing major clinical
response, slowing the progression of structural
damage, and improving physical function in adult
patients with moderately to severely active RA
who have had an inadequate response to one or
more disease-modifying anti-rheumatic drugs
(DMARDs), such as methotrexate (MTX) or tumor
necrosis factor (TNF) antagonists. Abatacept may
be used as monotherapy or concomitantly with
DMARDs other than TNF antagonists. Abatacept
should not be administered concomitantly with
TNF antagonists and is not recommended for use
concomitantly with anakinra.

Bristol-Myers Squibb says abatacept is the first
approved agent to demonstrate efficacy and
safety in patients with an inadequate response to
TNF antagonists, as well as those with an inade-
quate response to MTX. 

The company does not recommend concurrent
therapy with abatacept and a biologic DMARD.
In controlled clinical trials, patients receiving
concomitant abatacept and TNF antagonist
therapy experienced more infections (63%) and
serious infections (4.4%) compared to patients
treated with only TNF antagonists (43% and
0.8%, respectively), without an important
enhancement of efficacy.

Abatacept is administered as a 30-minute intra-
venous infusion at a fixed dose based on weight
range approximating 10 mg/kg at day 0, week 2,
week 4, and every four weeks thereafter. Infusion
reactions were experienced in 9% of patients treated
with abatacept and in 6% of patients treated with
placebo. The most frequently reported events were
dizziness, headache, and hypertension.

Abatacept is expected to be available for initial
commercial use early this year. 

• Conivaptan hydrochloride injection
(Vaprisol) by Astellas Pharma. The FDA has
approved conivaptan hydrochloride injection
(Vaprisol), an arginine vasopressin (AVP) antago-
nist, for the intravenous (IV) treatment of euv-
olemic hyponatremia in hospitalized patients.
Conivaptan is the first drug specifically indicated
for the treatment of euvolemic hyponatremia. 

Conivaptan therapy will begin with a loading
dose of 20 mg IV administration followed by 20
mg administered as a continuous infusion over 
24 hours. Following the initial day of treatment,
conivaptan is to be administered for an additional
one to three days as a continuous infusion of 20
mg/day. If serum sodium does not rise at the
desired rate, conivaptan may be titrated upward
to a daily dose of 40 mg, again administered in a

continuous infusion. 
Conivaptan is contraindicated in patients who

have hypovolemic hyponatremia and in those
who have hypersensitivity to any of its compo-
nents. The co-administration of conivaptan with
potent CYP3A4 inhibitors also is contraindicated.
The most common adverse reactions reported
with conivaptan administration include infusion
site reactions, hypokalemia, headache, thirst, and
vomiting. 

• New indication for letrozole (Femara) by
Novartis. The FDA has approved letrozole
(Femara) in a new indication as a treatment for
use after surgery in postmenopausal women with
hormone-sensitive early breast cancer. 

The U.S. approval was based on results of 
the Breast International Group (BIG 1-98) study,
which were published for the first time in the
Dec. 29 issue of the New England Journal of
Medicine. BIG 1-98 compared the effectiveness
and tolerability of letrozole vs. tamoxifen when
used as initial therapy after surgery in post-
menopausal women with hormone-sensitive
early breast cancer. 

Letrozole now is the only medicine in its class
approved for use as an initial treatment immedi-
ately after surgery in postmenopausal patients
with hormone-sensitive early breast cancer, and
following completion of five years of tamoxifen
therapy, Novartis says.  ■
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Brand name: Zemplar (Abbott Laboratories)
Generic name: Paricalcitol
Similar drugs: Calcitriol (Rocaltrol), calcitriol

injection (Calcijex)
Strengths/dosage forms available: Paricalcitol

is available in 1 mL and 2 mL single-dose vials (5
mcg/mL) of aqueous solution for intravenous
(IV) injection, as well as in 1 mcg, 2 mcg, and 4
mcg capsules. Calcitriol is available as 0.25 mcg
and 0.5 mcg capsules and as an oral solution (1
mcg/mL). It also is available in an intravenous
form (1 mL vials of 1 mcg/mL).

Mechanism of Action: Paricalcitol is a syn-
thetic vitamin D analogue, which decreases
parathyroid hormone (PTH) secretion in sec-
ondary hyperparathyroidism by binding to the
vitamin D receptors on the parathyroid gland. It
also binds to receptors in the kidney and bones.
Calcitriol works by the same mechanism.

Indications: Paricalcitol is approved to treat sec-
ondary hyperparathyroidism in chronic renal fail-
ure patients. It was recently approved for use in
patients ages 5-19. Calcitriol has the same indica-
tion, but is not approved for younger patients.

Storage: Paricalcitol and calcitriol should be
stored at room temperature. Calcitriol also should
be protected from light.

Pharmakokinetics
Injectable: Paricalcitol was studied in healthy

adults and chronic renal failure patients receiving
hemodialysis. It has a half-life of > 7.3 hours in
healthy individuals and 11-32 hours in chronic renal
failure patients. It undergoes mainly hepatobiliary
excretion, but is reliant on a small amount of renal
clearance. The drug did not, however, accumulate
in chronic renal failure patients (dosing is based on
renal insufficiency). Paricalcitol does not appear to

be cleared by hemodialysis, so it can be adminis-
tered without regard to hemodialysis timing.

Capsules: Paricalcitol is well absorbed from the
gastrointestinal (GI) tract. It has a time to maxi-
mum plasma concentration (Cmax) of 3 hours.
Absorption is not significantly changed by con-
sumption of food; however, a high-fat meal may
delay Cmax by 2 hours. Paricalcitol’s distribution is
affected by extensive binding to plasma proteins.
Paricalcitol undergoes extensive hepatic and non-
hepatic metabolism and is eliminated primarily by
hepatobiliary excretion in feces. The half-life range
is 4-6 hours in healthy individuals, but increases to
17 hours in chronic kidney disease (CKD) Stage 3
patients and to 20 hours in CKD Stage 4 patients. 

Calcitriol (oral): Calcitriol also takes 3-6 hours
to reach Cmax. It is extensively bound to plasma
proteins (99.9%). It also is metabolized via hepatic
and nonhepatic routes. It undergoes hepatic recy-
cling and biliary excretion. The elimination half-
life for calcitriol is 5-8 hours after single doses (in
healthy patients).

Dosing 
Paricalcitol injectable dosing: The starting dose

of paricalcitol is 0.04-0.1 mcg/kg, given as a bolus
injection. This dose is given no more frequently
than every other day (or three times weekly). Doses
of 0.24 mcg/kg have been administered safely.
Doses may be increase 2-4 mcg every 2-4 weeks.

Paricalcitol capsule dosing: The dosing is
based on baseline intact PTH levels. For a base-
line < 500 pg/mL, patients should take 1 mcg
daily or 2 mcg three times weekly. For baseline
levels > 500 pg/mL, patients should take 2 mcg
daily or 4 mcg three times weekly.

Calcitriol (Rocaltrol) dosing: The initial dose for
pre-dialysis and chronic dialysis patients is 0.25

Paricalcitol (Zemplar) Formulary Evaluation
By Tim Barclift, PharmD Candidate, Harrison School of Pharmacy, Auburn (AL) University 

Written while on clinical rotation at Huntsville (AL) Hospital



mcg/day. If this is not a sufficient dose, it can be
increased by 0.25 mcg every 4-8 weeks. The initial
dose in children younger than 3 years old is 10-15
ng/kg/day.

Calcitriol injection dosing: The recommended
initial dose of calcitriol injection, depending on the
severity of the hypocalcemia and/or secondary
hyperparathyroidism, is 1 mcg (0.02 mcg/kg) to 2
mcg administered three times weekly, approxi-
mately every other day. Doses as small as 0.5 mcg
and as large as 4 mcg three times weekly have been
used as an initial dose. If a satisfactory response is
not observed, the dose may be increased by 0.5-1
mcg at two- to four-week intervals.

Special populations
Pediatrics: Injectable paricalcitol was recently

approved for use in patients ages 5-19. Dosages
should be started at 0.04 mcg/kg three times
weekly. Paricalcitol capsules have not been evalu-
ated in pediatrics. Oral calcitriol may be used in
pediatric patients (even those younger than age
5); however, its safety and efficacy have not been
well-established. It is supported by data from
nonplacebo-controlled studies in pediatrics.

The safety and effectiveness of calcitriol IV were
examined in a 12-week randomized, double-blind,
placebo-controlled study of 35 pediatric patients,
ages 13-18 years, with end-stage renal disease on
hemodialysis. Sixty-six percent of the patients
were male, 57% were African-American, and
nearly all had received some form of vitamin D
therapy prior to the study. The initial dose of cal-
citriol was 0.5 mcg, 1 mcg, or 1.5 mcg, three times
per week, based on baseline immunoreactive
parathyroid hormone (iPTH) levels of less than
500 pg/mL, 500-1,000 pg/mL, or greater than
1,000 pg/mL, respectively. The dose was adjusted
in 0.25 mcg increments based on the levels of
serum iPTH, calcium, and Ca × P. 

The mean baseline levels of iPTH were 
769 pg/mL for the 16 calcitriol-treated patients 
and 897 pg/mL for the 19 placebo-treated subjects.
The mean weekly dose ranged from 1 mcg to 
1.4 mcg. In the primary efficacy analysis, seven of
16 (44%) subjects in the calcitriol group had two
consecutive 30% decreases from baseline iPTH,
compared with three of 19 (16%) patients in the
placebo group (95% confidence interval for the dif-
ference between groups, -6%, 62%). One calcitriol-
treated patient experienced transient hypercalcemia
(> 11 mg/dL), while six of 16 (38%) calcitriol-treated
patients vs. two of 19 (11%) placebo-treated patients
experienced Ca × P > 75. 

Geriatrics: Paricalcitol has not been well-eval-
uated in the elderly. Ten of the subjects in clinical
trials were older than age 65 and experienced no
discernable difference in results. However, there
is not enough evidence to properly evaluate use
in this age group. Calcitriol has not been specifi-
cally studied in a geriatric population.

Pregnancy/lactation: Both drugs are pregnancy
Category C. Studies in animals have shown that
paricalcitol can decrease fetal viability, but no stud-
ies have been performed in humans. Paricalcitol 
has not been studied in lactating mothers so the
degree to which it may be excreted in breast milk is
unknown. Calcitriol has been shown to cause prob-
lems in animal models, but sufficient information is
not available in humans. Calcitriol is excreted in
breast milk and should be avoided in nursing
mothers.

Hepatic impairment: Paricalcitol’s pharmacoki-
netics are not significantly changed in patients
with mild or moderate hepatic impairment. It has
not been studied in patients with severe hepatic
impairment. Calcitriol has not been evaluated in
hepatic impairment.

Renal impairment: Paricalcitol dosing recom-
mendations are based on patients with CKD Stages
3 and 4, so no adjustment of dosing is needed.
Calcitriol’s elimination half-life is at least doubled
in patients with renal insufficiency. Peaks were
reached in 8-12 hours and half-lives were estimated
at 16.2-21.9 hours. Calcitriol dosing recommenda-
tions are the same for dialysis, pre-dialysis, and
hypoparathyroidism patients.

Adverse drug reactions
The most common adverse effects seen in both

paricalcitol and calcitriol are hypercalcemia and
hyperphosphatemia. Other adverse effects are
wide-ranging and similar in all products (including
headache, GI distress, pain, and increased sickness).

Drug-drug interactions
Paricalcitol injection: While specific drug

interactions have not been studied, any condition
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Table: Suggested dosing adjustments for injection

Paricalcitol 
PTH level (Zemplar) dose

The same or increasing Increase

Decreasing by < 30% Increase

Decreasing by > 30% and < 60% Maintain

Decreasing by > 60% Decrease

1.5-3x upper limit of normal Maintain



that predisposes to hypercalcemia increases risk
in patients taking digitalis.

Paricalcitol capsules: Paricalcitol does not
appear to be affected by interactions involving
the CYP 450 enzymes (in vitro studies only). In
one study, administering omeprazole 2 hours
before paricalcitol had no significant effect.
Ketoconazole was found to have no effect on
Cmax, but doubled the half-life in healthy patients.

Calcitriol: Cholestyramine may reduce intestinal
absorption of fat-soluble vitamins and theoretically
may reduce calcitriol’s absorption. Phenytoin and
phenobarbital may accelerate metabolism of the
active form of calcitriol. Thiazide diuretics may
increase risk of hypercalcemia. Ketoconazole may
reduce endogenous serum calcitriol concentrations.
Corticosteroids may antagonize the calcium absorp-
tion effects of calcitriol. 

Precautions/warnings: Paricalcitol and calcitriol
may cause hypercalcemia and hyperphosphatemia.
Patients, especially those with cardiac issues or tak-
ing digitalis compounds, should have calcium lev-
els monitored closely (twice weekly). Staff should
be educated on the signs and symptoms of hyper-
calcemia and vitamin D intoxication. In cases of
acute overdose, emergency treatment for hypercal-
cemia may be required. Animal studies in mice 
and rats have shown increased rates of cancer 
and pheochromocytoma.

Contraindications: Neither paricalcitol nor cal-
citriol should be used in patients with a hypersensi-
tivity to any part of the formulations or in patients
with hypercalcemia or vitamin D toxicity.

Potential for medication error: Because of the
small injection volume, patients could mistakenly
be given subcutaneous or intramuscular paricalcitol
injections. It also could mistakenly be given daily. 

Look-alike/sound-alike: Zenapax (for
Zemplar), Peri-Colace (for paricalcitol), calci-
tonin (for calcitriol).

Patient education: Patients should be coun-
seled on the signs of hypercalcemia and vitamin
D toxicity. They also should be counseled on spe-
cial dietary considerations if necessary.

Special monitoring: Calcium and phosphate
levels should be monitored closely in patients
taking either drug. 

Drug-food interactions: Intake of calcium, phos-
phate, vitamin D, and magnesium should be con-
trolled. Doses of phosphate binders may need to be
adjusted.

Clinical trials
Trial 1: Teng M, Wolf M, Lowrie E, et al. Survival

of patients undergoing hemodialysis with parical-
citol or calcitriol therapy. N Engl J Med 2003;349:
446-456.

Objective: To compare survival rates among
hemodialysis patients receiving concurrent ther-
apy with either paricalcitol or calcitriol.

Study design: Historical cohort study.
Intervention: Due to current information at the

time of the study, there was no increased benefit
with either drug. Therefore, the study did not ran-
domize patients, but watched patients who were
prescribed either drug and recorded the outcome.

Patient population 
Inclusion criteria
• Patients receiving long-term hemodialysis 

at the U.S.-based dialysis facilities of Fresenius
Medical Care North America.

• Patients were treated exclusively with parical-
citol or calcitriol tuntil they died, were transferred
to another facility, received a renal transplant, or
their data were censored (they received another
vitamin D drug).

Exclusion criteria
• Patients receiving any form of injectable vita-

min D prior to Jan. 1, 1999.
Outcomes measured: Survival rates and treat-

ment-specific hazard ratios.
Results: For the 36-month period, the mortality

rate was 0.180 per person year for the paricalcitol
and 0.223 for the calcitriol group (P < 0.001). Dis-
crepancy between therapies was evident at 12
months, then digressed further.

Strengths
• Large population observed (> 55,000).
• In-depth statistical analysis.
Weaknesses
• No randomization.
• Little control of other variables (meds, diets).
Authors’ conclusion: Long-term dialysis patients

taking paricalcitol have a significant advantage in
survival vs. patients taking calcitriol. 

Trial 2: Sprague S, Lerma E, McCormmick D, et
al. Suppression of parathyroid hormone secretion
in hemodialysis patients: Comparison of paricalci-
tol with calcitriol. Am J Kidney Dis 2001;38:S51-S56.

Objective: To compare therapeutic efficacy of
paricalcitol and calcitriol.

Study design: Double-blind, randomized,
multi-institutional, comparative study.

Intervention: After a washout period, patients
were randomized to paricalcitol or calcitriol. Doses
were titrated to reach PTH goals (50% reduction).
The maintenance period was 12 weeks.

Patient population
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Inclusion Criteria
• Medically stable adults with end-stage renal

disease undergoing chronic hemodialysis three
times weekly for at least six months.

• No previous enrollment in paricalcitol trials.
Outcomes measured: PTH, calcium, and phos-

phate levels.
Results: Paricalcitol caused a greater and faster

decrease in PTH levels from baseline compared to
calcitriol. Occurrence of hypercalcemia was approx-
imately the same, but because that effect is tied to
decreases in PTH, paricalcitol would seem to be
safer. There was a greater occurrence of hyperphos-
phatemia in patients receiving calcitriol therapy.

Strengths
• Double-blind, randomized, prospective.
• Included patients from three institutions.
• Specific goals for PTH, Ca, and Ca × P levels.
• Washout period was used to eliminate con-

founding variables.
Weaknesses
• Not controlled.
• Only included small subset of overall trial.
• No statistical analysis.
• Small adverse effect profile.
Authors’ conclusion: Paricalcitol provides sev-

eral therapeutic advantages over calcitriol.

Cost 
Paricalcitol (for injection) is available in 1 mL

and 2 mL flip-top vials (5 mcg/mL). Twenty-five 1
mL vials cost $542.75. Twenty-five 2 mL vials cost
$1085.50. Initial dosing of a patient (70 kg) would
cost approximately $21.71 per dose. IV calcitriol
(generic) is available in 1 mL vials (1 mcg/mL).
Fifty vials cost $192.50. Initial dosing of a patient
(70 kg) would cost approximately $3.85 per dose.

Paricalcitol capsules are available in 1 mcg, 
2 mcg, and 4 mcg strengths. Thirty capsules cost
$162.20, $324, and $648, respectively. If a patient
is taking 1 mcg daily or 2 mcg every other day,
this translates to a cost of $5.40/day.

Calcitriol is available in 0.25 mcg and 0.5 mcg
capsules. It also is available as a liquid (1 mcg/mL).
One hundred  0.25 mcg capsules cost $111.99, 100
0.5 mcg capsules cost $179.06, and 15 mL of the liq-
uid costs $143.20. One 0.25 mcg capsule daily
would translate to a cost of $1.12/day.

Recommendation: While paricalcitol appears
more effective in the long-term suppression of
PTH, calcitriol is much less expensive per dose
and would be an acceptable alternative for short-
term treatment. Calcitriol also is available in a liq-
uid form. 

Resources
• Abbott Laboratories. Zemplar [package insert]. North

Chicago, IL; October 2004. Available at: www.rxabbott.com/
pdf/zemplarivpi/pdf. Accessed Aug. 18, 2005.

• Abbott Laboratories. Zemplar Capsules [package insert].
North Chicago, IL; May 2005. Available at: www.zemplar.com.
Accessed Aug.18, 2005.

• Roche Laboratories. Rocaltrol [package insert]. Nutley, NJ;
July 2004. Available at: www.rocheusa/products/rocaltrol/
pi.pdf. Accessed Aug. 18, 2005.

• Abbott Laboratories. Calcijex [package insert]. North
Chicago, IL: November 2001. Available at: www.drugs.com/
PDR/Calcijex_Injection.html. Accessed Aug. 31, 2005. ■
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Pharmacists participate in this continuing education program
by reading the article, using the provided references for fur-

ther research, and studying 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 influ-

ence formulary decision making. 
• Perform cost-effectiveness analyses. 

5. Paricalcitol and calcitriol are synthetic vitamin D ana-
logues, which decrease parathyroid hormone (PTH)
secretion in secondary hyperparathyroidism by binding
to the vitamin D receptors on the parathyroid gland. 
A. True B.   False

6. Which of the following was recently approved for use in
patients ages 5-19?
A. Paricalcitol (Zemplar)
B. Calcitriol (Rocaltrol)
C. Calcitriol injection (Calcijex)
D. All of the above

7. Neither paricalcitol nor calcitriol should be used in
patients with:
A. a hypersensitivity to any part of the formulations. 
B. hypercalcemia. 
C. vitamin D toxicity.
D. All of the above

8. Intake of which of the following should be controlled
while on paricalcitol or calcitriol?
A. Calcium 
B. Phosphate 
C. Vitamin D 
D. Magnesium
E. All of the above

CE Questions


