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Realizing pharmacists’ potential: Pharmacist-led 
anticoagulation management services

This issue of the Translator highlights pharmacists taking on advanced roles by leading and managing 
anticoagulation services.

  Pharmacist-led anticoagulation clinic improves patient care
  Signifi cant cost savings result from pharmacist-managed anticoagulation service
  Pharmacist-managed anticoagulation may be superior to standard care
  Pharmacists and physicians provide equally safe and effective warfarin management 

Pharmacist-led anticoagulation clinic improves patient care
Bungard TJ, Gardner L, Archer SL, Hamilton P, Ritchie B, Tymchak W, Tsuyuki RT. Evaluation of a pharmacist-managed anticoagulation clinic: improving patient 
care. Open Med. 2009;3(1):16-21. 

Issue: Warfarin therapy is used in the 
prevention and treatment of blood 
clots. Warfarin treatment is very com-
plex because warfarin has a very narrow 
safety range that is maintained through 
blood tests measuring the international 
normalized ratio (INR).1 Anticoagula-
tion, or “blood thinning,” is a fi ne bal-
ance – too little anticoagulation forecasts 
clotting events such as stroke or pulmo-
nary embolism, whereas too much anti-
coagulation puts the patient at high risk 
of bleeding.2 Due to the complexities sur-
rounding the use of warfarin, it is oft en 
underused and poorly managed.3,4

A solution: Anticoagulation management 
service (AMS), a systematic approach to 
warfarin therapy, may improve the man-
agement of warfarin and reduce con-
sumption of health care resources. Th is 
paper examined the impact of pharma-
cist-led AMS on anticoagulant control, 
anticoagulation-related hospitalizations 
and costs to the health care system. 

Anticoagulant control was signifi cantly 

improved in AMS care, with patients in 
their target INR range 66.5% of the time, 
compared to only 48.8% of the time 
before referral to the AMS. Th roughout 
the AMS care, patients experienced sig-
nifi cantly fewer clotting events, as well 
as a non-signifi cant trend toward fewer 
bleeding events. 

AMS care also signifi cantly reduced 
the utilization of health care resources. 
Th e cost savings for 125 patients over a 
10.7 months follow-up period for clotting 
and bleeding events were 573 emergency 
department hours and $122,144.95 due to 
referral to AMS care. 

Warfarin, used for well over 60 years, 
has historically been the only oral antico-
agulant for the treatment and/or prevention 
of thrombosis (blood clots). While novel 
anticoagulants, such as dabigatran and riva-

roxaban, appear likely to off er alternatives 
for certain patient populations in the future, 
warfarin therapy will continue to be used 
for many years to come. Research involv-
ing pharmacists in the management of 

drugs with a narrow safety margin, such as 
warfarin, suggests that this is an important 
role that pharmacists can play in optimizing 
pharmacotherapy in their patients.
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knowledge translation between pharmacy practice research and health policy. Each issue selects a 
number of pharmacy practice research  articles, briefl y summarizes them and discusses the health care 
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support evidence-based health care policy and best practices. 
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Cost savings were over 
$122,000.



Pharmacist-led anticoagulation clinic improves patient care

Implications: Pharmacist-led anticoagula-
tion services are valuable, safe and  superior 
to standard care. Th is study demonstrated 
that AMS led to an improvement in the 

quality of anticoagulation care, increased 
anticoagulant control and allowed fewer 
adverse events. Although limited by a 
small sample size, the improvement in 

anticoagulant control and cost savings to 
the health care system warrant the estab-
lishment of other pharmacist-led AMSs. 

Issue: Deep vein thrombosis (DVT) and 
pulmonary embolism (PE) are life-threat-
ening conditions causing roughly 300,000 
hospitalizations and millions of dollars 
in direct medical costs each year in the 
United States.1-2 Drug therapy with war-
farin is very complex, and requires close 
monitoring to avoid potential adverse 
events, drug interactions and inappropri-
ate usage, which may itself lead to hospi-
talization.

A solution: Research led by the Detroit 
Medical Center and Wayne State Univer-
sity evaluated the clinical and fi nancial 
impacts of an in-hospital, pharmacist-
managed anticoagulation service. 

Th e group receiving the inpatient phar-
macist-managed care had a signifi cantly 
greater proportion of anticoagulation 
control and signifi cantly fewer patients 
below the therapeutic levels. 

Length of hospital stay and cost of hos-
pitalization were linked to when both 
medications were fi rst administered. A 
signifi cantly larger proportion of patients 
in the pharmacist-managed group (82%) 
were started on warfarin within 2 days of 
starting heparin therapy than in the usual 

care group (63%). Th e pharmacist-man-
aged group had a shorter average length 
of hospital stay: fi ve days compared to 
the usual care group’s seven days. Th e 
cost savings were estimated to be $340 
per patient (in 1997 terms), resulting in 
a benefi t:cost ratio of 5:1. 

Implications: Th ese results indicate that 
the implementation of a pharmacist-man-
aged anticoagulation service may off er 
signifi cant clinical and fi nancial benefi ts. 
Th ese results are promising for patients 
and the health care system. A larger ran-
domized controlled study should be com-
menced to confi rm the broader applica-
bility of the fi ndings. 

 
Background or research methods: 
Between April 2001 and December 2003, 
patients referred to the AMS at the Uni-
versity of Alberta Hospital were screened 
for eligibility for this study. Th ose taking 
warfarin for at least four months prior to 
and during AMS care were considered 
eligible. AMS care consisted of a thor-
ough one-on-one educational session 
on anticoagulation therapy, including: 
information on the role of AMS; factors 

that could aff ect warfarin therapy, such as 
interaction with other medications; and 
warning signs of bleeding and clotting. 
Th e pharmacist also assessed each INR 
and followed up with patients by phone 
to provide them with new warfarin dos-
ing instructions, if needed. Th e primary 
outcome was  adequate control of anti-
coagulation within the target INR range. 
Th e secondary outcome was a measure-
ment of the occurrence of anticoagulant-

related adverse events requiring health 
care resources. Th e utilization of health 
care resources was determined by the 
number of hours spent in an emergency 
department and resources consumed 
during a hospital stay, based on resource 
intensity weight (RIW).

Financial support: Th e AMS program 
was funded by Alberta Health and Well-
ness through the Health Innovation Fund.

Signifi cant cost savings result from pharmacist-managed 
anticoagulation service 
Mamdani MM, Racine E, McCreadie S, Zimmerman C, O’Sullivan TL, Jenson G, Ragatzki P, Stevenson JG. Clinical and economic eff ectiveness of an inpatient 
anticoagulation service. Pharmacotherapy. 1999;19(9):1064-1074. 
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Background or research methods: In 
this prospective cohort study, patients 
were selected aft er reviewing their medi-
cal charts at two teaching hospitals at the 
Detroit Medical Centre between June 
1996 and April 1997. Eligible patients 
(50/group) had a diagnosis of DVT or 
PE and were receiving intravenous hepa-
rin therapy. Th e pharmacist-managed 
anticoagulation service used dosing pro-
tocols to dose and monitor heparin and 

warfarin treatments when requested by a 
physician. Th e primary therapeutic out-
come was time between starting heparin 
therapy and reaching the therapeutic tar-
get, while secondary endpoints were time 
to reach the target levels for heparin and 
warfarin therapy, compliance with dos-
ing protocols and assessment of adverse 
events. Th e primary economic endpoint 
was the cost of hospitalization, while 
secondary endpoints were the length of 

hospital stay and the cost of pharmacists’ 
time in providing this enhanced care. 
Economic information was indepen-
dently determined by the department of 
fi nance. Th e pharmacists’ time and work-
load were evaluated by a questionnaire.

Financial support: This project was 
undertaken as part of a Fellowship 
through the Detroit Medical Centre and 
was supported by Bristol-Myers Squibb. 

Cost savings of 17% were 
realized by the pharmacist-

managed group.
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Background or research methods: Th e 
PubMed database was searched to iden-
tify relevant articles dated from 1966 
to March 2006. Specifi c search terms 
included “pharmacist” or “pharmacy” 

with “anticoagulation,” “warfarin” and 
“heparin.” Th e Science Citation Index 
was then used to search for additional 
papers that had referenced the relevant 
articles found in the initial search, but 

which were not found using the initial 
search protocol.

Financial support: No external funding 
provided.

Pharmacist-managed anticoagulation may be superior to standard care
Donovan JL, Drake JA, Whittaker P, Tran MT. Pharmacy-managed anticoagulation: assessment of in-hospital effi  cacy and evaluation of fi nancial impact and 
community acceptance. J Th romb Th rombolysis. 2006;22:23-30. 
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A multidisciplinary approach 
may be the ideal means of 

anticoagulation management.

Issue: Th ough blood clots are very dan-
gerous and eff ective drug therapies for 
anticoagulation are available, these drugs 
are oft en underused.1 Prescribers oft en 
underuse warfarin for anticoagulation 
due to its association with its high risk 
for drug interactions and adverse events; 
thus necessitating very precise dosing and 
monitoring. Several methods of manag-
ing this requirement include: the use of 
dosing protocols called nomograms, 
patient self-monitoring and the use of an 
anticoagulation monitoring service by 
pharmacists or physicians. However, the 
utility of pharmacist-managed anticoagu-
lation in the hospital setting has not yet 
been thoroughly evaluated.

A solution: Th e purpose of this study was 
to perform a literature search around in-
hospital pharmacy-managed anticoagu-
lation to determine its effi  cacy, potential 
economic benefi ts and general accep-
tance. Evidence suggests that pharmacy-
managed anticoagulation service is an 
eff ective means of monitoring warfarin 

use, however, it is not yet known whether 
this is due to adherence to dosing pro-
tocols.2-3 When directly compared to 
physician-managed anticoagulation, 
pharmacist-managed anticoagulation 
appeared to be at least equivalent, or in 
some cases superior, resulting in shorter 
hospital stays, better dosing control and 
fewer adverse events.

Although few studies examined in-hos-
pital care, it was suggested that a signifi -
cant economic advantage may result from 
pharmacist-managed anticoagulation. 
Th e studies examined in this literature 
search demonstrated that a large num-
ber of patients receiving anticoagulation 
care can result in small per-patient sav-
ings adding up to substantial cost savings 
to the health care system. However, most 
studies were small and  contained several 

fl aws, so the broader applicability of the 
data presented here is not recommended. 
Overall, patients were highly satisfi ed 
with the pharmacy-managed care, as 
were physicians, with only one exception. 
Pharmacist-led anticoagulation services 
may be an ideal opportunity to free up 
physicians’ time and bridge gaps in phy-
sician availability in overextended health 
care systems. 

Implications: Th e studies reviewed in 
this paper suggest that pharmacy-man-
aged anticoagulation is eff ective and at 
least equal or in some cases better than 
standard care. Pharmacist-led anticoagu-
lation services may also off er substantial 
cost savings to the health care system. 
Th e superiority of pharmacist-managed 
care may be attributed to closer adher-
ence to dosing protocols. Large and well-
designed studies are required in order 
to confi rm these fi ndings, as large-scale 
randomized studies have yet to be con-
ducted.
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Issue: Controlled anticoagulation, mea-
sured by the international normalized 
ratio (INR), is critical for patients who 
have undergone cardiac valve treatment.1 
Warfarin use has a narrow margin of 
safety, and its treatment is complicated by 
a multitude of factors, including individ-
ual responses to warfarin and interacting 
medications. Warfarin treatment requires 
very close monitoring to obtain an appro-
priate level of blood thinning, withoutput-
ting the patient at risk for bleeding.

A solution: Th is study explored the oppor-
tunity for pharmacists to manage warfarin 
dosing by comparing the eff ectiveness of 
pharmacist- and physician-managed war-
farin treatment in obtaining controlled 
anticoagulation, with an INR between the 
therapeutic range of two to three (2.5 to 
3.5 for mechanical valve patients). Both 
groups had similar levels of warfarin 
control. 

Th ere was no diff erence between the 
pharmacist- and physician-managed 

groups in the percentage of days within 
the therapeutic range, the percentage of 
days with INR less than two, the percent-
age of patients being discharged before 
having a stable INR or the percentage of 
patients experiencing a major bleed. How-
ever, the pharmacist-managed group did 
experience 5.9% fewer days with an INR 
above four than the physician-managed 
group. 

Patients in the pharmacist-managed 
group seemed to be anticoagulated more 
gradually, whereas physicians tended to 
anticoagulate patients more aggressively. 
However, this did not change the time to 
reach a stable INR or the length of hos-
pitalization. The pharmacist-managed 
group tended to have a lower average INR 
at discharge than the physician-managed 
group, but the average INRs for both 
groups fell within the therapeutic range.

Implications: Trained pharmacists and 
physicians can provide equally safe and 
eff ective management of warfarin therapy 
in patients who have undergone cardiac 
valve surgery. Th e rigour of this study is 
compromised by two major limitations. 
First, the before-and-aft er design was not 
randomized or blinded, and did not take 
place over the same study period. Th is 
presents a major challenge for eliminat-
ing bias and appropriately evaluating the 
two study groups. Th e second major limi-
tation was that physicians independently 
dosed warfarin based on personal strat-
egy, whereas the pharmacists followed a 
structured protocol. As such, the study did 
not specifi cally compare structured phy-
sician- and pharmacist-managed antico-
agulation practices. Th e implications on 
health human resources of this study are 
signifi cant, as pharmacists and physicians 
are equally eff ective in anticoagulation 
management.
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Pharmacists and physicians provide equally safe and effective warfarin 
management 
Tschol N, Lai DKS, Tilley JA, Wong H, Brown GR. Comparison of physician- and pharmacist-managed warfarin sodium treatment in open heart surgery patients. 
Can J Cardiol. 2003;19(12):1413-1417.

Background or research methods: Th is 
before-and-aft er comparison included 
227 patients, and was conducted at an 
academic cardiac surgery hospital. Medi-
cal charts were reviewed retrospectively 
to identify patients who were prescribed 
warfarin sodium following cardiac valve 
surgery. Th e physician group comprised 
patients from February 1999 to July 1999, 

while the pharmacist-managed group was 
studied between October 1999 and March 
2000. Th e physician group prescribed 
warfarin sodium independently, whereas 
the pharmacist-managed group followed 
a structured protocol to determine dos-
ing. Th e primary objective was to com-
pare the eff ectiveness of pharmacist and 
physician initiation and management 

of warfarin treatment following cardiac 
valve surgery. Th e secondary outcomes 
evaluated several objectives surrounding 
the monitoring of warfarin therapy.

Financial support: Financial support for 
this study was provided by St. Paul’s Hos-
pital pharmacy department.

Pharmacists and physicians 
provided similar warfarin control.
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