Clinical Pharmacy Participation in
Formulary Management

A formulary is a list of drugs which are cost
effective relative to other similar agents

Amertcan pharmacists benefit health care by:

= Negotiating purchasing contracts to reduce cost

« Determining value from literature evaluation

- Performing drug utilization reviews

* Incorporating drugs into clinical pathways

= Participating in the Institutional Review Board

= Participating and conducting clinical trials

GRESEER~ODBEREAMBOSM

FROEEREIB--TLWI2FRAREIRORE
ODEIR<BERADENTSHD. 7AINDOEH
MIELUTOIEIZRY ALATTIZERT S,

s AAMEEICT AR BAKICEZS

- XBEFE,rSFOMEBERADD

« DURE T3 &
s AUF4AILNRRAICEREFHEARAL L

r RRERASISENTHIL

- BERABREREETLTISEWTHIL

The role of the P and T committee is to es-
tablish a list of drugs which are to be stock-
ed and available for use in the hospital.
These drugs are reviewed individually and
are considered to be either cost effective or
necessary for patient care.

The selection of drugs available on the for-
mulary is often influenced by promotional
cost advantages offered by drug manufac-
turers to pharmacy departments.

Drugs which are similar in cost are usually
selected following review of clinical evi-
dence suggesting superiority of that par-
ticular drug in treating a disease.

Following admission of a drug into the
formulary, occasional drug utilization re-
views are conducted by pharmacists and are
reported back to the committee as re-
quested.

The P & T committee also oversees the
formation of drugs in clinical pathways,
which are drug treatment plans designed to
use drugs in an appropriate manner.

In academic medical centers, involvement
of clinical trial research and recommenda-
tions of the institutional review board on
drug use care discussed.
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Benefits of a Pharmacist In
Investigational Drug Services

Federal (US) law requires participation of pharmacy

in storing and dispensing of investigational drugs
for clinical trials, but defined clinical services are
relatively new

+ Pharmacists are used to maintain blinding, prepare and
dispense medications, and insure protoco! compliance

» Costs of services are paid by study sponsor fees, Savings
can be attributed to cost avoidance for not having to
purchase drugs used in studies

Am J Health Syst Pharm2090; 57 40-43
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In drugs which perform experiments
with drugs in humans, Federal United
States law requires the pharmacy de-
partment to participate in selected ar-
eas of drug storage, dispensing, and
record keeping.

At Vanderbilt Hospital in Nashville,
there are several hundred drug studies
underway at any one time. Most of
these studies are basic pharmacology
studies in animals which do not invol-
ve humans. These studies do not di-
rectly involve a pharmacist.

An investigational drug pharmacist
works with several technicians to in-
sure compliance with drug protocols,
assist with randomization of drug use,
and to appropriate store, prepare and
label drugs for use.

The costs of maintaining an investiga-
tional drug service are more than off-
set by fees paid by study sponsors to
investigate the drugs. An additional
cost saving can be assumed if a study
drug replaces and otherwise expensive
commercially availabie drug.
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Duties of an Informatics Trained
Pharmacist

» Review and refine drug selection and dosing orders
based on age and weight of patients

» Insure that drug interaction warnings are not
overlooked and are appropriate

- Design “pop-up” web pages for items such a
chemotherapy, formulary management, drug dosing
and selection

« Reduce the likelihood of medication errors
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Informatics is the newest medical discipline,
and is perhaps the most exciting. Infor-
matics is the use of computer support to
gather, display, store, inform, and promote
practice guidelines to health care profession-
als to insure cost-effective appropriate pa-
tient care.

Informatics trained pharmacists will likely
be responsible for positively influencing
more physicians than any other clinical
pharmacy discipline.

An informatics trained pharmacist assists
with reviewing and refining drug selection
and dosing orders using the age and weight
of the patient. Drug interactions which
might occur with selected drugs are display-
ed at the moment drugs are ordered, allow-
ing selection of more appropriate agents

Assistance with drug selection is often dosed
with computer force web pages which “pop-
up” automatically if specific drugs are or-
dered. Drug and dosage selection infor-
mation pages are also controlled by the
informatics pharmacist.

The use of this information is critical to re-
verse the trend toward adverse medication
events in American hospitals
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Medication Error Deaths per Year in
the United States 1983-1993
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This graph demonstrates the in-
fluence of the increase in medi-
cation use to the incidence of
medication errors in the United
States.

As can be seen by the graph, the
incidence of poisonings adverse
effects of drugs when used as
prescribed did not change sig-
nificantly in the ten year period
from 1983 to 1993. Medica-
tion errors, however, which in-
volves the use of incorrect drug
selection or use has increased
significantly.
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Computer Support Available at
Vanderbilt and other US Hospitals

[E Vanderbilt MUS Hospitals]
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A number of advanced informatics systems
are available at Vanderbilt Hospital in
Nashville, Tennessee.

Medical records are available through se-
cured computer files for all patients who
have been seen in Vanderbilt Hospital in
the past 5 years.

A Pyxis machine, which is an automated
drug dispensing device, assists in making
the correct drug available at the time of or-
dering in the patient care unit. With the
exception of drugs used in emergencies, the
Pyxis machine will not give access to
medications which are not ordered for that
patient, reducing the possibility of error.

Electronic order entry is now available for
all patient care areas of the hospital. On
admission, physicians can enter all orders
needed for the care of the patient directly
into the computer. Drug orders are trans-
mitted automatically to the pharmacy for
review and modification if needed. These
ordered drugs are then entered into the pa-
tient’s Medication Administration Record
(MAR) to allow charting of doses admin-
istered by nurses.

In addition to past medical records, the mo-
st recent clinical laboratory records are also
available directly on request. Warnings
will be given if a lab value suggests that a
drug should be avoided, or drug dosage
modified, based on the most recent clinical
lab measurcments
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Order Flow Overview

Order Entered n Orders await
WizOrder by DE] Order to Pharmacy processing in
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This diagram shows the process
used by a health care profession-
al in entering an order into the
Vanderbilt Patient Order Entry
system, which is nicknamed
“WIZ”.

After a drug is order by a physi-
cian, nurse or pharmacist, the
order is directly transmitted to
the pharmacy for review. The
pharmacist in charge of review-
ing orders for the unit insures
that the order is appropriate,
then passes this information to a
pharmacy based system. This
pharmacy system allows the
drug to be available immediately
in a dispensing machine on the
patient’s unit, and insures that
future drug supplies are avail-
able through a daily unit dose
machine in the central pharmacy.
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Automatic Dispensing Machine
Activated by Pharmacy Computer

ATC 212 machine
used in daily cart fill

vxis Machine
on Patient Unit
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These are pictures of two automatic
drug dispensing machines currently
in use at Vanderbilt hospital.

The Pyxis machine, shown at the left
available in the patient care area near
the nursing station. The Pyxis ma-
chine is an automatic dispensing ma-
chine which can provide drugs which
have been ordered for the patient.
The nurse can review ordered drugs
for a particular patient, and uses a
password to document who has re-
trieved the drug. Drug administra-
tion and access for drugs of abuse
can be monitored using this system.

the ATC 212 system is currently used
at Vanderbilt to prepackage unit-dose
medications for a daily supply of oral
tablets and capsules. The list of
medications to be packed is retrieved
directly from the pharmacy computer
records for each patient.
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This is an example of the com-
puter printout which is available
to physicians on demand for pa-
tients in Vanderbilt Hospital.
The two page printout lists the
patient name, diagnosis, current
orders and medications, and
clinical laboratory results on the
first page. The second page of
the printout lists results of medi-
cal tests and admission and histo-
ry notes entered by the physician.

A copy for each of these sheets is
usually printed prior to daily
medical discussion groups called
“rounds”. During these patient
care “rounds”, the most impor-
tant clinical details needed to
care for the patient are immedi-
ately available.
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In this example, a new order for WEF. T3 7Y AL - TKIEIE
ramipril in a patient displays the FRFANLTT, DA v E—
value for serum potassium, CIIFRAFEROBRE TR E

which can be increased with REBSILDL LWV ZEMNRLT
ramipril use. An additional B0 ET, HRERBRCEIFORE
message displays a message T L REERLFITRENL D
suggesting that the dosage of AT TVET,

the drug be limited in patients

receiving concurrently receiv-

ing a diuretic. Available dos-

age options are displayed, and a

default value, which is deter-

mined to be most appropriate

for a patient with these charac-

teristics, is displayed.
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WIZ order entry can also assist
physicians if the patient’s medical re-
cord includes information on a possi-
ble allergy to one or more of the
medicines entered.

In this example, a patient who has a
documented allergy to phenytoin
causes the allergy warning to appear.
In order to proceed with entering this
order, the physician must respond to
the text with the response that is
should be ordered anyway.

Drug interaction warnings are also
displayed by the computer in this
manner. In this example, a warning
that the effect of phenytoin will re-
duce serum concentrations of cyclo-
sporine is displayed. If desired,
these warnings can also be bypassed
by the physician, but they must be
acknowledged before the order is
entered.

Informatics pharmacists are respon-
sible for entering and maintaining
computer logic which is displayed by
the WIZ order entry system.
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During order entry, detailed drug
information on any ordered drug
is available on request.

An informatics trained pharma-
cist maintains computer files
which lists a many sources of
important drug information.

On this screen, the formulary
status of the ordered drug is dis-
played. Dosage screening in-
formation and an abbreviated
drug monograph written by and
informatics pharmacist 1s dis-
played.

If desired, additional drug in-
formation details can be dis-
played, as is shown in the next
slide.
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When desired, the details of the
American Hospital Formulary
Service (AHFS) are available to
the ordering health care practitio-
ner.

Vanderbilt purchases the services
of the AHFS, which is considered
an authoritative source of drug in-
formation, for use in the WIZ order
entry system. The informatics
trained pharmacist is responsible
for maintaining the ability to “link”
to desired information at at the
click of a computer mouse.
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Patient information sheets are al-
so available on demand to assist

nurses and pharmacist with
medication teaching.

Access to these sheets is made
possible  through  hyperlinks
maintained by an informatics
pharmacist.  Information con-
tained in these sheets can be
modified to be specific to
Vanderbilt Hospital. In this ex-
ample, the address and telephone
number of the hospital pharmacy
is printed on the sheet, so that the
patient can call with any ques-
tions on the use of the medication
after discharge.
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Chemotherapy MAR |

reateq by oncology pharmacists
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Prevention of inappropriate or in-
correct orders in cancer chemo-
therapy can be the source of major
toxicities and possible death.
For that reason, orders for such
drugs are handled using a more
involved process.

This slide presents details of the
patient specific computer derived
cancer chemotherapy Medication
Administration Record (MAR).
Use of this specific method for re-
cording dosages of chemotherapy
drugs decreases the likelihood of a
medication error occurring.

The informatics trained pharma-
cist works in conjunction with the
chemotherapy trained pharmacist
to insure that no details are over-
looked.
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The most important method for re-
ducing chemotherapy errors is shown
on this order entry screen.

Before an order for cancer chemother-
apy can be entered, the height and
weight of the patient being treated
must be entered. In addition, the
first day of therapy must also be listed
to insure that dosages are screen and
scheduled appropriately.

Most cancer chemotherapy drugs are
ordered through a defined protocol,
which is the informatics pharmacist
schedules to maintain appropriate
scheduled sequences and dosage ad-
justment. Formulas used in calcula-
tion of dosage for each protocol are
displayed for review.
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For cancer chemotherapy agents
which are ordered out of proto-
col, an expanded dosage range
checking program is entered by
the informatics pharmacist after
consulting with the oncology
drug specialist.

The maximum single daily dose,
and maximum dose allowed for
each cycle of therapy can be dis-
played. IN this instance, an or-
der for an excessive dose is
displayed, along with informa-
tion on appropriate dosing infor-
mation for the drug which is
ordered.
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» Created and maintained by pharmacy

« Easy to build

« Update web-pages quickly

» Simplify order entry for complex orders

« Can link to order pathway in WizOrder
from web page

Web based information and ordering
pages are maintained by the informatics
pharmacist, often at the request of the P
and T committee.

Such information web pages are rela-
tively easy to create for a well trained
informatics pharmacist. These pages
can also be updated quickly, if needed.

Typically, a proposal to build a web
page is sent to the informatics pharma-
cist who creates an initial page.
Changes are made as requested.

One of the benefits of web pages of this
type is that complex orders can be en-
tered simply with little risk of error.
Selecting a specific item on the web
page can link a series of orders trig-
gered by the WIZ order entry system.
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This is an exampie of the use of a
web page to make a complex task
relatively error free.

In this example, the protocol for ad-
ministering a series of cancer che-
motherapy drugs is “linked” based on
the approved protocol. Clicking the
mouse on any of the order sets high-
lighted in blue will order all neces-
sary drug orders needed to treat the
patient.

In this screen, several possible orders
are displayed. To insure that the
correct order set is selected, the
physician can click the mouse on the
blue text on the top of this screen.
This will display the details of the
protocol being ordered, as seen on
the next slide
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The details of the cancer chemo-
therapy protocol to be ordered is
displayed on this screen. Fol-
lowing review of the details on this
screen, the physician can be certain
that the protocol to be ordered is
appropriate for this patient.

Following review of this informa-
tion, the screen can be closed,
which returns the physician back to
the order entry protocol choices.

THARFOTE ha—VDOFEMT
T, ERITHAPVREE R BT
AP A L B Al b O WY Al =
ha—nARNZOBEFICEETH S
NEHERRTEET,

BB LoBZZoEmEIAL S
N, 7o ha—ARIRERICEY
E



SRy ¢ X — & — |

710 3CCESs  mma

_ordersetin Sews
WizOrder

TIeAT S8
CoeETUwY

Following review of the protocol
details shown on the previous
siide, the physician can confirm
that the specific drug protocol
needed for this patient is appro-
priate.

Selecting the order set by click-
ing the mouse on the text in this
box will order all necessary
drugs and fluids in the appropri-
ate sequent required by protocol.
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