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Pharmacist-led program to improve  
venous thromboembolism prophylaxis  

in a community hospital
Jered B. Bauer, David S. Chun, and Todd A. Karpinski

Purpose.  The implementation of a  
pharmacist-led program to improve ve-
nous thromboembolism (VTE) prophylaxis 
is examined. 
Summary. Nursing and pharmacy leaders 
at a 278-bed hospital reviewed VTE pro-
phylaxis. The review revealed that among 
the total patient days for a month (exclud-
ing maternity, nursery, pediatric, and 
psychiatry patient days), prophylaxis was 
administered on only 19.5% of those days. 
Pharmacy leadership viewed this as an op-
portunity to make hospitalwide improve-
ments and offered to develop a pharmacist-
led program to assess all new admissions 
for risk of VTE and to recommend appropri-
ate pharmacologic prophylaxis. Under the 
new program, a pharmacist receives a daily 
report of all new admissions, which are 
cross-referenced with a report including 
patients currently prescribed heparin or 
low-molecular-weight heparin. Maternity, 
nursery, pediatric, and psychiatry patients 
are identified and excluded. The pharma-
cist assesses the remaining patients for VTE 

risk using a tracking sheet. The pharmacist 
then places all recommendations in the 
progress notes of the chart in the form 
of a bold sticker alerting the physician of 
known risk factors, VTE risk, and treatment 
recommendations. The program was devel-
oped to be performed seven days a week 
and maintained by one pharmacist per day 
for an average of four hours a day. Evalua-
tion of the program three and six months 
after its implementation revealed marked 
increases in the use of prophylaxis and 
associated reductions in the occurrence of 
deep venous thrombosis (DVT) confirmed 
by Doppler ultrasonography. 
Conclusion. A pharmacist-led program for 
VTE prevention was associated with a sig-
nificant increase in the prescribing of VTE 
prophylaxis and a significant reduction in 
ultrasonographically confirmed DVT. 

Index terms:  Anticoagulants; Clinical phar-
macists; Clinical pharmacy; Heparin; Phar-
maceutical services; Thromboembolism
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Venous  thromboembol i sm 
(VTE), consisting of deep ve-
nous thrombosis (DVT) and 

pulmonary embolism (PE), is as-
sociated with increased morbidity, 
mortality, length of hospital stay, and 
health care expenses. More than 2 
million Americans are affected by 
DVT annually, with 600,000 develop-
ing PE, leading to 60,000 deaths.1 VTE 
is recognized as the most preventable 
cause of inpatient mortality.2 

The DVT free registry of 5451 
hospitalized patients with docu-
mented DVT indicated that 71% of 
all patients with DVT risk factors 
received no prophylaxis in the 30 
days before diagnosis of DVT; 59% 
of these patients were nonsurgical.3 
These findings illustrate the need 
for routine VTE risk assessment and 
prophylaxis among all patients in the 
acute care setting.

Beginning in 2005, the Joint Com-
mission and National Quality Forum 
began cooperative development of 
the National Consensus Standards 
(NCS) for the Prevention and Care of 
Deep Vein Thrombosis.4 Currently, 
their focus on VTE risk reduction lies 

with surgical patients through their 
Surgical Care Improvement Program 
efforts. In order to satisfy future stan-
dards, health care institutions must 
demonstrate that routine measures 

are in place, not only to identify 
patients at risk for VTE but also to 
improve outcomes.

In an attempt to improve service to 
its patients, Saint Elizabeth’s Hospital 
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began using a VTE risk assessment 
and prophylaxis order form for all pa-
tient admissions. The institution also 
emphasized the education of hospital 
staff, physicians, and patients to in-
crease awareness of VTE. After sev-
eral months of using the order form, 
performance reviews revealed that it 
was underused and, thus, ineffective. 
These findings prompted the devel-
opment of a pharmacist-led VTE 
prophylaxis program. The purpose 
of the program is to improve patient 
care and to increase adherence to 
current evidence-based medicine 
practices regarding VTE prophylaxis. 
This article describes how the current 
program developed.

Background
Saint Elizabeth’s Hospital is a 

278-bed, not-for-profit facility rep-
resenting over 40 medical specialties. 
The hospital serves the metropoli-
tan St. Louis and Southern Illinois 
areas and sees an average of more 
than 13,000 admissions annually. In 
2005, nursing and pharmacy leaders 
discussed the possible relationship 
between inpatient cardiac arrests 
and seemingly underused VTE pro-
phylaxis. In response to this concern, 
pharmacy reviewed VTE prophylaxis 
use for the month of August 2005. 
The review revealed that out of 4,151 
total patient days for the month 

(excluding all maternity, nursery, pe-
diatric, and psychiatry patient days), 
pharmacologic prophylaxis was 
administered on only 808 (19.5%) 
of those days. (It was understood 
that not all patients’ days are associ-
ated with risk for VTE.) Additionally, 
data from the institution’s vascular 
laboratory revealed that DVT con-
firmed by Doppler ultrasonography 
occurred in 1 hospitalized patient per 
88 patient discharges.

Order form and educational 
efforts

Pharmacy leadership attempted 
to improve prophylaxis rates by de-
veloping a VTE risk assessment and 
prophylaxis order form to potentially 
be used on all admissions. This form 
was reviewed by nursing leaders who 
agreed that it should be presented 
with the institution’s VTE data to the 
pharmacy and therapeutics (P&T) 
committee. 

To justify addressing improve-
ments in VTE prophylaxis, the 
pharmacy’s presentation to the P&T 
committee included descriptions 
of the NCS4 as well as a summary 
of the seventh American College of 
Chest Physicians recommendations 
for VTE prophylaxis.5 The P&T com-
mittee was eager to address the lack 
of attention paid to VTE prophylaxis 
within the hospital and make it one 

of the institution’s top performance-
improvement initiatives. 

Before implementing the VTE as-
sessment and prophylaxis form, hos-
pital staff and physicians received in-
tensive education about the initiative. 
A “Dear Doctor” letter was mailed 
to all physicians on staff detailing 
the program information. Posters 
created through the marketing de-
partment were placed in patient care 
areas and physician lounges to in-
crease VTE awareness and encourage 
prophylaxis. Presentations outlining 
the program were delivered to medi-
cal, nursing, and administrative staff. 
Further information was distrib-
uted via pharmacy and medical staff 
newsletters. A patient education flier 
was also created to increase patient 
awareness of the risks and complica-
tions of VTE. 

Three months after implementa-
tion of the VTE form, the P&T com-
mittee reviewed performance mea-
sures, including inpatient DVT rates 
and patient days with prophylaxis, 
and compared the outcomes with 
baseline measures (Table 1). The re-
sults showed minimal improvement 
and prompted the group to discuss 
further options. 

Pharmacist-led program
Pharmacy leadership identified an 

opportunity to make hospitalwide 

Table 1.
Effect of Interventions on Outcomes Related to VTEa

 

Variableb

Before Any 
Intervention 

(August 2005)

3 Months after 
Order Form 
Introduced  
(June 2006)

Time of 1-Month Evaluation

3 Months 
after Start of 

Pharmacist-Led 
Program  

(March 2007)

6 Months 
after Start of 

Pharmacist-Led 
Program  

(June 2007)

No. patient days	 4151	 3990	 4430	 3876
No. (%) patient days with VTE prophylaxis	 808 (19.5)	 912 (22.9)	 1750 (39.5)	 2333 (60.2)
% discharges in which DVT occurredc	 1.1	 1.1	 0.2d	 0.1e

aVTE = venous thromboembolism, DVT = deep venous thrombosis.
bExcludes maternity, nursery, pediatric, and psychiatric patients.
cAs verified by Doppler ultrasonography.
dp < 0.007 for comparison with August 2005 (Fisher’s z-test).
ep < 0.002 for comparison with August 2005 (Fisher’s z-test).
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improvements and offered to develop 
a pharmacist-led program to assess 
all newly admitted patients for risk 
of VTE and to recommend appropri-
ate pharmacologic prophylaxis. The 
P&T committee was unanimous in 
support of this approach. 

Under the pharmacist-led pro-
gram, a pharmacist receives a daily 
report of all new admissions, which 
are cross-referenced with a report 
that includes patients currently pre-
scribed heparin or low-molecular-
weight heparin. Maternity, nursery, 
pediatric, and psychiatry patients 
are excluded from assessment. The 
pharmacist assesses patients for 
VTE risk using a tracking sheet de-
veloped from the original VTE form 
(Figure 1). 

The pharmacist places all rec-
ommendations in the progress 
notes of the medical record in the 
form of a bold 3-in × 5-in sticker 
(Figure 2). The sticker alerts the 
physician of known risk factors, 
VTE risk, and treatment recom-
mendations, which are based on 
protocols and regimens approved 
by the P&T committee. Only high- 

to highest-risk patients are given 
recommendations for prophylaxis. 
Pharmacy leadership chose to focus 
on high- to highest-risk patients 
to facilitate physician acceptance. 
Once all patients are assessed and 
recommendations are placed in the 
respective chart, the pharmacist 
reviews the tracking sheets from 
the previous four days for accepted 
recommendations. 

The program was developed to 
be performed seven days a week. 
Following education and training 
of the clinical pharmacists on staff, 
the program is maintained by one 
pharmacist per day and requires an 
average of four hours each day for 
completing the review of reports, 
VTE risk assessment of patients, 
and placement of VTE prophylaxis 
recommendations in the designated 
patient charts.

Pharmacy reviews the program 
quarterly to determine whether the 
pharmacist-led program is meeting 
the institution’s goals of improving 
prophylaxis rates and reducing devel-
opment of VTE. Measures reviewed 
include patient days during which 

VTE prophylaxis is used and VTE 
rates in inpatients via daily reports 
from the vascular laboratory. Follow-
ing the program’s first three months, 
a poster was created highlighting evi-
dence for VTE prophylaxis and ex-
plaining details of the pharmacist-led 
program to further enhance the edu-
cation process with physician staff. 
Findings from the first performance 
review were also shared at multiple 
meetings of medical executive com-
mittees. Following discussion with 
medical staff supporters, the phar-
macy added mechanical prophylaxis 
to the list of recommendations in 
high- and highest-risk patients who 
have contraindications to pharma-
cologic therapy. To streamline the 
patient assessment process, a new 
daily report was created listing all pa-
tients receiving sequential compres-
sion devices (SCDs) for mechanical 
prophylaxis. 

Initial barriers to the pharmacist-
led VTE program included consis-
tency of interpretation and identifi-
cation of VTE risk factors among the 
clinical pharmacists conducting the 
program and a concern that physi-

Figure 1. Venous thromboembolism (VTE) tracking form. MD = physician, Pt(s) = point(s), HF = heart failure, MI = myocardial infarction, 
tx = therapy, IBD = inflammatory bowel disease, DVT = deep venous thrombosis, PE = pulmonary embolism, CVA = cerebrovascular ac-
cident, SCDs = sequential compression devices.
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cians’ medicolegal liability would in-
crease because of recommendations 
being placed in a patient’s medical 
record. Additional training of clini-
cal pharmacists, including periodic 
reviews of randomly selected patient 
cases, developed consistency within 
the program among all participating 
pharmacists. Pharmacy management 
addressed the medicolegal liability 
concern with initially resistant physi-
cian groups. Resistance has waned 
following increasing support from 
the medical staff and hospital admin-
istration and increased education. 
To date, there has been a positive 
response to this pharmacist-led VTE 
prophylaxis program throughout the 
institution. 

Experience with the program
Following the first month of the 

program, a review was conducted 

Figure 2. Sticker placed by pharmacists in progress notes of the medical record. Regimens approved by the pharmacy and therapeutics 
committee called for pharmacists to adjust dosages of subcutaneous enoxaparin sodium for VTE (venous thromboembolism) prophy-
laxis to 40 mg daily, or 30 mg daily if the CrCl (creatinine clearance) was less than 30 mL/min. Pharmacists also changed the frequency 
of 5000-unit subcutaneous heparin sodium injections, when used for VTE prophylaxis, from every 12 hours to every 8 hours.6 HF = heart 
failure, MI = myocardial infarction, IBW = ideal body weight, DVT = deep venous thrombosis, PE = pulmonary embolism, CVA = cerebro-
vascular accident, Est. = estimated.

to evaluate the safety of this pro-
gram. The review revealed that three 
patients developed DVT (two sub-
sequently developed PE); a recom-
mendation for prophylaxis was made 
for all three patients but not accepted 
by the prescriber. No bleeding com-
plications or instances of heparin- 
induced thrombocytopenia were 
found to have resulted from accepted 
VTE prophylaxis recommendations. 

Two quarterly performance re-
views have been conducted since the 
implementation of the pharmacist-
led VTE program. The first review (at 
three months into the program) re-
vealed a doubling in patient days with 
pharmacologic VTE prophylaxis 
and a 79% reduction in inpatient- 
diagnosed VTE rates (Table 1). 
Following the first quarter of this 
program, nonpharmacologic rec-
ommendations, such as SCDs for 

patients with contraindications to 
anticoagulants, were added. In the 
second review (at six months into 
the program), patient days with VTE 
prophylaxis had tripled over baseline, 
and inpatient diagnosed DVT rates 
had fallen to 7.5% of the baseline 
rate. Cumulative tracking of recom-
mendations made since the start of 
the program revealed an average of 58 
recommendations accepted per 187 
recommendations made each month 
(approximate acceptance rate, 31%).

If an average cost saving of $10,000 
is assigned to each VTE episode pre-
vented7 and 10 patients must be 
treated to prevent one case of VTE,8 
each accepted recommendation 
provides a cost saving of $1,000. 
Therefore, it would take 10 accept-
ed recommendations (or patients 
treated) to account for the $10,000 
saved per VTE episode. Because 
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pharmacists’ recommendations were 
made only for high- to highest-
risk patients, the assumed number 
needed to treat (10) probably results 
in an underestimation of cost-saving. 
While taking into account increased 
hospital cost from increased use of 
anticoagulants for VTE prophylaxis, 
the pharmacist-led VTE prophylaxis 
program has provided the institution 
a net estimated cost-saving benefit of 
approximately $450,000 during its 
first seven months. 

Discussion
A pharmacist-led VTE risk assess-

ment and prophylaxis recommenda-
tion program is a novel approach 
to addressing institutional needs 
for improving VTE awareness and 
outcomes. The increased use of VTE 
prophylaxis coinciding with pharma-
cist recommendations and the de-
crease of diagnosed DVT during the 
inpatient stay appear to demonstrate 
this program’s success.

This initiative has provided ben-
efit for the institution by improving 
patient outcomes and decreasing 
resource use through reduction of 
VTE. The success of this program 
has not only enhanced the value 
of pharmacy services but also in-
creased demand for pharmacy lead-
ership involvement throughout the 
institution. 

Conclusion
A pharmacist-led program for 

VTE prevention was associated with 
a significant increase in the prescrib-
ing of VTE prophylaxis and a signifi-
cant reduction in ultrasonographi-
cally confirmed DVT. 
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