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[mplementation and Evaluation of a Pharmacist-Assisted

Warfarin Dosing Program

Eliza K. To and Glen |. Pearson

ABSTRACT

The purpose of this study was to implement a Pharmacy-
Assisted Warfarin Dosing (PAWD) Pilot Program and as-
sess its effects on cfficiency, cffectiveness, and safety during
warfarin anticoagulation. A protocol was developed based
on institutional anticoagulation guidelines. Pharmacists on
three nursing units anticoagulated patients by protocol upon
physician request (PAWD group, n=24). All warfarin orders
were written by a pharmacist in accordance with hospital
policies. The study group was compared with a baseline sam-
ple of paticnts started on warfarin therapy by physicians
(Control group, n=34).
The number of patients achieving the target INR by day 5

(Control - 41.1 % and PAWD - 32 %) was not significantly

different among the 2 groups. The PAWD program resulted
in significant improvements to the number of warfarin doses
administered on time (99.1 %) compared to the Control group
(#6.2 %). Both groups had a low madencc of bleeding (Con-
trol - 6.06 % and PAWD - 8 %) and thromboembolic events
(Control - 3.03 % and PAWD - 0 %). Ovcrall, the PAWD
program resulted in equally effective and safe anticoagula-
tion of patients and improved compliance with timely ad-
ministration of doscs.
Key words: anticoagulation, dosing, guidelines, pre-
scribing, program, warfarin

RESUME

Le but de cette étude était de mettre sur pied un programme
pilote de dosage de la warfarine assistée par le pharmacien
(DWAP) et d’en évaluer sur Uefficience, lefficacité et la sécurité
dans le cadre d’une anticoagulothérapic a la warfarine. Un
protocole a ¢té élaboré, a partir des lignes directrices
institutionelles sur anticoagulothérapie. Les pharmaciens de
trois unités de soins ont amorcé une anticoagulothérapic a
des patients selon le protocole établi, a la demande du médecin
(groupe DWAP, N—24) Toutes les demandes de warfarine
ont été écrites par un pharmacien, selon les politiques de
I'hopital. Le groupe expérimental a ét¢ comparé a un groupe
de patients chez qui Panticoagulothérapie a été amorcée par
des médecins (groupe témoin; N = 34),

Le nombre de patients qui a atteint le RIN cible au jour 5
(témoins : 41,1 % ¢t DWAP : 32 %) n’était pas signifi-
cativement différent entre les deux groupes. Le programme
DWAP a entrainé des améliorations notables du nombre
de doses de warfarine administrées selon horaire établi

(99,1 %), comparativement au groupe (émoin (46,2 %).
L'incidence des saignements (témoins : 6,06 % ct DWAP : 8 %)
et des thromboembolies (témoins : 3,03 % et DWAP : 0 %)
était faible dans les deux groupes. Dans Uensemble, le pro-
gramme DWAP a permis d’administrer d’une facon aussi stire
et efficace qu'avec la méthode classique lanticoagulothérapic
et de respecter davantage Uhoraire d’administration des doses.
Mots clés : anticoagulothérapie, dosage, lignes
directrices, prescription, programme, warfarine
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INTRODUCTION

ormulating sale and elfective warfarin doses is dif-

ficult, especially when initiating anticoagulation

therapy. Due to the many variables which can al-
fect patient response, the potential for dosing errors exists.
Differences in prescriber knowledge and experience result
in widely swinging intensities of anticoagulation. Therapy
is further complicated in an acute care hospital where dif-
ferent physicians with varying approaches to anticoagula-
tion may be responsible [or ordering conseculive warfarin
doses for a single patient.

Proactive participation of pharmacists may help im-
prove anticoagulation practices, due to their knowledge
ol warfarin therapeutics, pharmacokinetics, and drug
interactions. One method of more actively involving
pharmacists in influencing prescribing patterns is the
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concept of “dependent prescribing under protocol.”
Under such a system, a protocol consisting ol a “set of
guidelines, standards, policies or steps” is prepared by
physicians in collaboration with pharmacists for use in
the process ol prescribing,*? Upon the request ol the
physician, the pharmacist is authorized Lo determine
dgsing regimens [or patients according to the approved

protocol.

The advantages ol applying such a
program to warlarin therapy were rec-
ognized at The Toronto Hospital.
“Pharmacist-Assisted Warlarin Dosing
(PAWD)”, ulilizing approved institu-
tional anticoagulation guidelines,
would ensure a more consislent ap-
proach to anticoagulation. By demon-
strating Lo the medical housestall the
use of an efflicient, sale, and ellective
method of anticoagulation, pharma-
cists would proactively contribute to
housestall education. The consistent
availability of pharmacists on the
wards would allow laboratory results
to be interpreted as soon as they are
available, thus ensuring that medica-
tion orders are written prior to the
standard 18:00 hour administration
Lime,

The purpose ol this study was to:
1) implement a PAWD pilot program
on cardiology and vascular surgery
units; 2) evaluate the impact ol this
program on cllicacy, elliciency, and
safety in achieving designated thera-
peutic levels ol anticoagulation com-
pared to physician directed anticoagu-
lation; and 3) evaluate the impact on
the eflficiency ol ordering warfarin
doses.

METHODS

A) Pilot Program Implementa-
tion

he initial pilot project proposal

was approved by The Toronto
Hospital (TTH) Residency Advisory
Committee and the Pharmacy and
Therapeutics Committee. Although
the project did not require approval
ol the TTH Committee lor Research
on Human Subjects, it was approved
in principle by the committee

Target INR 2.5
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A protocol was developed incorporating institutional
anticoagulation guidelines prepared by the Haematolo-
gist-in-Charge and The Department of Pharmacy Serv-
ices (Figure 1) for use on cardiology and vascular sur-
gery units.” An educational, sell-learning package was
developed Lo review the principles of warlarin therapy
and to [amiliarize the eight participating pharmacists with

Thrambosis; thromboemboli and excess clotling associated with deep vein thrombosis; venous
thrombuembolism; bioprosthetic heart valves

First Day Second Day Third Day " Fourth Day, and onwards
INR Dose | INR Dose | INR Dose | INR Dose
{mg) (mg) (mg) (mg)

<13 10 | <13 10 | <16 10 | <18 10
13-15 51 13-15 5 116-18 75 118-21 75
>15 nil | >1.5 nil | 1.81-21 5 |211-24 5
211-24 25 1241-25 2.5

241 -27 125 | 251-27 1.25

>2.7 nil | >2.7 nil

Target INR 3.5

Thrombosis or thromboemboli and excess clotling associated with mechanical heart valves and
intravascular devices; arterial thromboembolism

First Day Second Day Third Day Fourth Day, and onwards
INR Dose | INR Dose | INR Dose | INR Dose
(mg) (mg) (mg) (mg)

<13 10 | <13 10 | <17 10 | <2 10
1.3-15 5 13-15 5 1 1.7-22 75 120-25 7.5
>1.5 nil >15 nil | 221-27 5 1251-30 5
2.71-32 25 [3.01-34 2.5

3.21-3.6 125 | 341-37 1.25

>3.6 nil >37 nil

INR increases too early after starting warfarin

INR increases too much after starting warfarin

INR fails to increase
or
INR increases too little according to
the expected dose respanse relation

If INR increases by 0.5 after any dose:
Give only hall dose recommended for INR

I1INR increases by > 1 alter any single dose:
1) Check for liver disease, drug interference, poor
nutrition, vitamin K intake, diet, diarrhea, elc.

2) Give only one quarter (25%) of (he dose.

IFINR not > 1,3 alter 4 consecutive doses of 10 mg:
1) Check for ingestion of Vitamin K
e.g.,nutrition supplements, seaweed or ethnic
food, kale, proprietary vitamins, etc
2) Crush lablel, dissolve in waler and watch patient
swallow medication with a juice chaser

I( still no increase in INR after 24-48 hours:
Use lwice the dose recommended, but check INR
carelully.

IFINR stops increasing alter inilial satisfactory response:
Check diet, drug, and compliance again

Prepared by The Hemalologisl-in-Charge. Hemoslasis Labaratory and The Departmenl of Pharmacy Services. February, 1994

Figure 1.

Anticoagulation Guidelines: Warfarin Therapy
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protocol procedures *!* A series of cases with questions
were devised to assess each pharmacist’s knowledge and
proficiency in using the protocol. The program was pro-
moted through physician and nursing inservices. The
pilot program was olfered [or a 6-week period between
March 21 and May 1, 1994

Seven days a week during the study period, the phar-
macists responsible for the participating patients initi-
ated the protocol after receiving a physician order re-
questing PAWD with a specified target therapeuric INR.
The pharmacist assessed the patient’s status by record-
ing the necessary information on a monitoring profile.
If, in the pharmacist’s clinical judgement, the patient
required a dose outside of the approved protocol, the
responsible physician or anticoagulation service was con-
tacted. Warlarin doses were written per institutional
policy as verbal orders from the initiating physician and
required a cosignature within 24 hours. Physicians were
offered the option of withdrawing their patients from
the program at any time. I[ the patient required reversal
of anticoagulation, the pharmacist made recommenda-
tions regarding the reversal ol anticoagulation (o the
house officer or designate. The pharmacy stalf were in
active consultation with the Haematologist-in-Charge and
the Pharmacy Clinical Coordinator regarding exceptional
patients who required therapy outside of the protocol.

B) Evaluation of the Pilot Program

The program was evaluated through the comparison of
a control group of patients to those receiving the PAWD
program. Any patients being initiated on warfarin therapy
or being reinitiated on warfarin therapy following vita-
min K reversal were included in the study. Patients re-
ceiving less than three doses of warlarin before discharge
or already receiving maintenance therapy were excluded.
Patients concurrently receiving medications which in-
teracted with warfarin were not excluded. Data for the
control group were collected from cardiology and car-
diovascular surgery patients enrolled during a 4-week
period prior to program implementation according (o
the previously stated inclusion and exclusion criteria.
Control data [rom vascular surgery palients could not
be collected since this group was not enrolled in the
PAWD study until alter the baseline assessment was
undertaken.

Clinical notes and laboratory values were recorded on
pharmacy patient profiles. Baseline data consisted ol
patient gender, age, number of disease states, presence
ol congestive heart failure, liver dysfunction, number of
regularly scheduled medications, and medications inter-
acting with warfarin. The number of medicalions inter-
acting with warlarin that were discontinued and warfa-
rin doses changed due to pharmacists’ suggestions were
also recorded.
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Primary outcomes consisted of the number of patients
who achieved therapeutic INR range by day 5, the
number of doses prescribed and received on time, and
the number ol bleeding episodes or thromboembolic
evenls patients experienced. Secondary therapeutic out-
comes consisted of the number of days ol warfarin
therapy, days Lo obtain target INR, days INR was within
target range, days INR was under range, and days INR
was over range. Bleeding was classified by severity. Ma-
jor bleeding was defined as a hemorrhage associated with
a decrease of 20 g/L ol hemoglobin or more, requiring
blood transfusion, or involving intracranial, intraocular,
intraarticular or retroperitoneal bleeding. Minor bleed-
ing was delined as bleeding not meeting the above crite-
ria. Other adverse event criteria included INR values
greater than 4 per patient, doses of vitamin K per pa-
tient, and average dose of vitamin K.

Due to the non-random selection of patients in the
pilot program group, non-parametric tests for two inde-
pendent groups of data, Fischer’s Exact Test, Chi-Square
with Yeat’s correction (0=0.05), and the Mann Whitney
U Test were used where appropriate.

RESULTS

Da[a [or 46 patients on warlarin therapy in the con-
trol group were collected. Based on previously stated
criteria, 12 patients were excluded (Table 1). On [loors
being offered the PAWD program, 17 patients were ex-
cluded from the total o[ 41 eligible patients. One patient
in the PAWD program was initiated on warfarin therapy
twice, bringing the total number of analyzable results to
25.

Baseline characteristics of both groups were similar
(Table II). Patients in the PAWD group had a higher in-
cidence ol congestive heart failure (32% versus 20.6 %
in control) and were receiving more medications per
patient on average (5.2 versus 4.3 in control). None of
these differences, however, were statistically significant.

The indications for warfarin therapy are listed in Ta-
ble 111, Of the indications considered, only 2 differed
significantly. Significantly more patients were being an-
ticoagulated [or deep vein thrombosis (28%) in the

Tablel. Patients Excluded

Variable Control Pharmacist Assisted
Warfarin Dosing
Total Number of Patients Reviewed 46 41
New Start (<3 Days of Warfarin) 9 2
Maintenence Therapy 1 12
PAWD Declined Not Applicable 3
Data Lost to Follow-up 2 0
Total Number of Patients Excluded 12 17
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Table Il. Patient Demographics

Volume 50, NO 4 aoal 1997

Variable Control | Pharmacist Assisted
Warfarin Dosing
(n= 34) (n = 25)
Result £SD Result + SD
Gender (male) 471 % 72.0 %
Age (years) 587 +15.6 61.5 £13.1
Diseases States per Patient 34+ 17 36+16
Congestive Heart Failure 20.6 % 32.0%
Liver Dysfunction 0.0 % 0.0 %
Medications per Patient 43+26 52+29
Medications Inleracting 1.0+11 1.1+0.9
with Warfarin per Patienl™
Interacting Medications 25.8 % 28.6 %
Discontinued per Pharmacist
Suggestion
* Prior to pharmacis! intervenlion
Table lll. Indications for Warfarin Therapy
Variable Control | Pharmacist Assisted
Warfarin Dosing
(n=34) (n=25)
Deep Vein Thrombasis 0.0 % 4.0 %
(prophylaxis)
Deep Vein Thrombosis (treatment) 2.9 % 28.0 %*
Pulmonary Embolism (treatment) 0.0 % 8.0 %
Tissue Hearl Valve 1.8 % 0%
Myocardial Infarction 2.9 % 20.0 %
Atrial fibrillation 17.6 % 24.0 %
Recurrent Systemic Embolism 59 % 8.0 %
Cardiomyopathy 2.9 % 8.0 %
Valve Repair with Ring 17.6 % 0.0 %
Mechanical Prosthetic Valve 57.6 % 8.0 %"
Other 2.9 % 4.0 %

* Stalislically significant using Fischer's Exacl Test (p = 0.017)
**  Slalistically signilicant using Chi-square with Yeal's correclion (a = 0.05)]

PAWD group compared Lo the control group (2.9%). In
addition, the PAWD program also had signilicantly fewer
patients receiving anticoagulation for mechanical pros-
thetic valves (8%).

Analysis of primary outcome variables (Figure 2) did
not show significant dilferences in the percentages of
patients achieving the target INR by day 5 in the control
(41.1%) or PAWD (32%) groups. However, the warfa-
rin prescribing process was signilicantly improved in the
PAWD program, with a signilicantly higher percentage
of doses received on time in the PAWD group (99.1%)'
compared to the control group (46.2%). Adverse eflects
were infrecquent and did not dilfer significantly between
the two groups

No dillerelces were observed between the groups in
secondary therapeutic outcome measures (Figure 3).
Patients in the PAWD program appeared to have lewer
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Figure 2. Primary Outcome Variables
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Figure 3. Secondary Therapeutic Outcome Measures

days ol warfarin therapy per patient (9.1) compared to
the control group (10). Those in the PAWD program
were also less likely to overshoot the target within the
first 5 days (24% compared Lo 32.4% the control group.)
No statistically significant dilferences were seen in the
number of days within the target INR range per patient
(control - 2.4, PAWD - 2,9) or t'e number of days un-
der the targel (control - 5.6, PAWD - 5.1). The number
of days over the target INR in the control group was 2.1.
The average time Lo largel therapeutic INR was not sig-
nificantly dillevent for the patients in the PAWD pro-
gram (3.9 days) compared to the control (4.5 days).

In terms ol the secondary process outcome measures,
the PAWD program proved to have a positive impact on
the time orders were written, with 99.1%" of warlarin

t Chi-Square with Yeal's correction {¢1=0.05)
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Table IV. Adverse Events

Variable Control Pharmacist Assisted
Warfarin Dosing
(n=34) (n=25)
Major Bleeds 0.0 % 0.0%
Minor Bleeds 6.1 % (2/34) 8.0 % (2/25)
INR values > 4 per patient 05 0.083*
Doses of Vitamin K per patient 02 0.0
Average Dose ol Vitamin K 15mg 0.0mg
Thromboembolic Events 30% (1/34) 0.0 %

* Slatislically significant using Mann Whitney U Tesl (p = 0.0059)

orders being received prior to the standard 18:00hr ad-
ministration time. The percentage of orders being re-
ceived prior to 18:00hr were 46.2% control group. Doses
dispensed from the night cupboard (after 21:00hr when
the pharmacy is closed) in the PAWD group (0%) were
significantly reduced compared to the control (16.8%)
group.

There were no significant differences in bleeding epi-
sodes Minor bleeding occurred in 2 patients in the con-
trol group. One patient suffered hematuria, while the
INR was subtherapeutic. A second patient experienced
bruising associated with a therapeutic INR. Two patients
in the PAWD program also suffered minor bleeding. The
first patient, who was concurrently receiving a heparin
infusion, experienced a nosebleed while the INR value
was subtherapeutic and the aPTT was greater than 150
seconds. The second patient with a therapeutic INR bled
after biting his cheek. Fewer doses of vitamin K were
administered to the PAWD group than the control.
Thromboembolic events occurred only in the control
group, with one patient experiencing a mural thrombus
documented by transesophageal echocardiography (TEE)
and possible pulmonary embolus, The pulmonary em-
bolus was not conlirmed by ventilation-perfusion scan.

DISCUSSION

atients anticoagulated through the PAWD program
did not show a statistically significant diflerence in
the number of patients attaining the target INR by day 5
compared to the physician directed control group. This
demonstrates that pharmacists were able o determine
ellective anticoagulation regimens for patients through
the use of a dosing protocol incorporating institutional
guidelines. These results can have a significant impact
on relieving the workload of housestalf while providing
equally effective anticoagulation practices
Patients enrolled in the PAWD program did not show
a statistically significant difference in the percentage of
patients experiencing adverse events compared Lo the
control group. This further demonstrates that the PAWD
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program was a sale means ol anticoagulating patients
In addition, signilicantly more patients receiving the
PAWD program were prescribed and administered war-
[arin doses on time than patients in the control group.
As a result, the PAWD program resulted in greater elfi-
ciency in processing of warlarin orders by the pharmacy
stall and administration ol doses by the nursing stafl,

Statistically signilicant dilferences were not observed
in the majority ol secondary therapeulic outcome vari-
ables. The number of days the INR was over the target
range was signilicantly lower in the PAWD patients than
the control patients. This may indicate that physicians
were more likely Lo prescribe larger warlarin doses than
necessary for patients. However, the higher INR values
could also be atiributed to more aggressive dosing prac-
tices used for numerous patients with higher target INR’s
(e.g., mechanical heart valves) seen in the control group.

Secondary adverse ellect measures were consistent with
primary outcomes. No diflerences were observed when
bleeding was classilied by severity, and the use of vita-
min K was low in all groups of patients. Consistent with
the lower incidence of INR values above the therapeutic
range, significantly fewer PAWD patients had INR val-
ues grealer than 4 and no vitamin K was used in this
group of patients.

[t became obvious during the study that, although the
warfarin anticoagulation guidelines provided a useful
means to initiate warfarin therapy during the (irst 4 or 5
days, response to warfarin and patient trends became a
more important consideration in determining subsequent
doses. Pharmacists and medical staff commented that
the guidelines were less successlul in maintaining target
INRs, although this observation was not universal and
not the purpose for which the guidelines were devel-
oped.

Despite increased use ol the guidelines, statistically
significant improvements in the number ol patients
reaching the target INR by day 5 were not observed. Day
5 was chosen as a standard since it has been reported in
the literature that the majority ol patients should be acl-
equately anticoagulated within this time [rame."” In-
creased use of the warfarin dosing guidelines showed
trends toward improved anticoagulation practices, al-
though statistically significant dillerences were not de-
tected in this study. Future studies involving larger study
populations are needed to more thoroughly assess im-
provements to anticoagulation practices.

Additional study is also required o address applica-
tion to specilic subpopulations. The PAWD group was
smaller than anticipated due to the late decision to not
include cardiovascular surgery patients at the request ol
hospital staff in these areas. Future studies should be
performed to assess the impact of the PAWD program
on cardiovascular surgery patients. More data are also
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needed [or vascular surgery patients. The unanticipated
late inclusion of these patients at the request of the Divi-
sion Head of Vascular Surgery prevented the colleclion
of baseline data. Nevertheless, the vascular surgeons ex-
pressed the belief that the pharmacists were significantly
more efficient in anticoagulating this population of pa-
tients than the interns and residents.

Certain challenges were encountered which had to be
addressed prior to and during the implementation of the
pilot program. The first major issue which emerged was
that of implementation of dosing by protocol at a major
teaching institution. Similar programs have been imple-
mented in Canada and the United States in community
hospitals, where teaching was not a major focus." A con-
cern was expressed by members of the Pharmacy and
Therapeutics Committee that housestaff would be out
of touch with the anticoagulation status of their patients
and not learn the proper technique for anticoagulation.
This concern was addressed by requiring cosignature ol
all orders written by pharmacists for the program. In
addition, doses which were determined through clinical
judgement and experience, rather than strict adherence
to the protocol had to be discussed with the housestalf
prior to writing the order. Clear documentation explain-
ing the rationale for such doses was also indicated in the
chart, as well as documentation of any other complicat-
ing factors which had to be considered. Thus, utiliza-
tion of the guidelines in the PAWD program demon-
strated to housestalf a reasonable and consistent approach
to anticoagulating individual patients.

The second issue which needed to be addressed was
the ultimate responsibility for the patient. Under cur-
rent standards of practice, pharmacists are legally respon-
sible for the well being of patients, with regards to drug
therapy, and can also be liable in a case of malpractice.
Everyday pharmacists routinely make recommendations
regarding dosing of all drugs including those with a nar-
row therapeutic index. All activities performed by phar-
macists in the PAWD program were consistent with cur-
rent standards of practice. By treating orders written
accordang to protocol as verbal orders requiring
cosignature, and requiring physician approval of orders
written outside of the protocol, a double-check system
was in place. This was analogous to the current system
of requiring all physician orders to be reviewed by phar-
macists. As demonstrated by this project, patients were
anticoagulated as safely by pharmacists through the
PAWD program as by physicians. In fact, if one exam-
ines the data further, the one incidence of minor bleed-
ing in the PAWD group was clearly related o excessive
anticoagulation with heparin therapy while the other was
associated with the mishap of the patient biting his cheek.

A pharmacy issue that needed to be addressed was the
feasibility of providing such a program given existing
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stalf and resources. Initially, concerns were raised re-
garding the significant time commitment thalt was nec-
essary for pharmacists to adequately profile patients who
were being anticoagulated in this program. However,
detailed profiling of patients was advantageous not only
for the PAWD program but for the routine provision of
pharmaceutical care as well. Prioritization was necessary
to continue to provide all expected pharmacy services.
Profiles which could not be completed during times of
light staff coverage such as evenings or on weekends were
completed the following day. Similar time issue concerns
were raised regarding chart documentation. Documen-
tation, however, was an essential part of the program to
inform other health professionals of the pharmacist’s
activities, and for legal reasons. A streamlined documen-
tation method was developed to assist in the process.
Efficiency in documentation improved as more patients
were entered into the program but continued to be a
difficult issue for pharmacists throughout the study.

Finally, the issues of continuing education and qual-
ity assurance were considered but need Lo be more fully
addressed for the future continuation of the PAWD pro-
gram. Certification of pharmacists was addressed through
the development of a training package and test. A more
formalized recertification process would be necessary to
ensure the continued competence of pharmacists who
provide such a service. All pharmacists activities were
audited concurrently during the pilot program. To en-
sure the ongoing quality of the PAWD program, a regu-
lar review mechanism is currently being developed.

The implementation and evaluation of a program
which provides a mechanism for pharmacists to dose
drug therapy [or patients by protocol has implications
for the future direction of pharmacy practice. Increas-
ingly, various health care professionals other than phy-
sicians have been delegated the act or given the re-
sponsibility to prescribe. Recent examples in the U.S.
and Canada include pharmacy practitioners, nursing
practitioners, and midwives.'""> Due to their inher-
ent knowledge and training, pharmacists would ap-
pear to be an appropriate choice for transferring re-
sponsibility for determining effective drug regimens
for patients. The results of this project suggest that
pharmacists are able to anticoagulate patients with
similar efficacy and safety as physicians, as well as
increased efficiency. In addition, the delegation of
greater responsibility to pharmacists would be a natu-
ral progression ol a multi-disciplinary approach to
health care. In a major teaching institution such as
The Toronto Hospital, the intent would not be to deny
housestall the opportunity of anticoagulating their
own patients. Rather, the commitment of pharmacists
to educating others on rational drug regimens would
be increased.
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In conclusion, despite positive trends, the PAWD
program did not show a significant dillerence in thera-
peutic outcome measures or adverse ellects compared
to the control group. Signilicant improvements were ob-
served, however, in process outcome measures ol pa-
tients in the PAWD program compared (o the control
group. Through the PAWD program, pharmacists ap-
peared Lo anticoagulate patients with equal ellectiveness
and salety compared Lo physicians. Through increased
awareness and use ol institutional anticoagulation guide-
lines and increased involvement ol pharmacists, the
PAWD program showed promise in improving ellective
anticoagulation of patients. As a resull, implementation
of the PAWD program has occurred in the cardiology
“units at The Toronto Hospital and extensions of the pro-
gram are currently being evaluated in other patient care

areas such as orthopedics. ¥
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