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“Mr. Fanikos, you sure have 
a lot of hair in your nose”

Looking in the Mirror

“When you get older, you’ll 
probably have hair 
growing too.”

“Yup, I know.”

“My Mom has a mustache.”

“Yup, I know.”



ACCP Recommendations
• Clinical evidence supporting 

the benefit of VTE 
prophylaxis in patients at 
risk

• Graded options for 
thromboprophylaxis
– General surgical patients 
– Orthopedic patients
– Medical patients
– Others

Geerts WH, et al. Chest 2004;126:338S-400S.
ACCP = American College of Chest Physicians; HFS = hip fracture surgery; 
THK = total knee replacement; THR = total hip replacement. 



Adherence to ACCP 1995 Guidelines

• 10 hospitals
• 1907 patients
• Only 49.8% of 

patients were 
receiving prophylaxis 
at discharge

• Use of prophylaxis 
related to:
– Clinical site
– Physician group
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Inpatient Duration of Anticoagulation
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Tapson V et al. Arch Intern Med 2005

132 (45.4)129 (45.4)163 (45.5)LMWH

39 (13.4)9 (3.2)10 (2.8)Nothing

24 (8.5)

14 (4.9)

138 (48.6)

THR
n (%)

28 (7.8)

24 (6.7)

182 (50.8)

TKR 
n (%)

Hip Fx
n (%)

Therapy

26  (8.9)Aspirin

60 (20.6)UFH

74 (25.4)Warfarin

Patients Receiving Discharge Anticoagulation

Antithrombotic therapy in US Hospitals



Compliance with ACCP Guidelines 2004

98.01.9%0.1%6.7%Gynecologic 
(n=9,175)

87.1%12.6%0.2%9.9%Urologic 
(n=1,388)

86.8%11.4%1.8 %15.3%Medical 
Conditions
(n=60,012)

56.1%36.8%7.0 %52.4 %Orthopedic 
(n=2,324)

NoneInadequate 
Duration

Non 
Recommended

Compliant

HT Yu et al. Am J Health Syst Pharm 2007;64:69-76



Inadequate Duration of VTE Prophylaxis

65.6%26.4%8.0%Gynecologic 

42.4%46.2%11.4%Urologic

28.1%49.4%22.5%Medical 
Conditions

15.0%62.9%22.1 %Orthopedic

Ended EarlyStarted Late 
& Ended 

early

Started Late

HT Yu et al. Am J Health Syst Pharm 2007;64:69-76



Pharmacist Education Program 
Improves Thromboprophylaxis

• 493 bed hospital
• Education program with         

4 points:
– Medical patients are at risk
– Prophylaxis underused
– Identify at risk patients
– Optimum pharmacologic 

prophylaxis

• Global education
– Didactic
– Roundtable
– Newletters and flyers
– Clinical Rounds

p ValuePost-Education 
(n=146)

Pre-
education 

(n=131)

Type of 
Prophylaxis

<0.00170%8%Optimal

0.86320%18%UFH 3 Times 
daily

<0.00110%74%UFH BID

<0.00144%38%Optimal

0.00649%38%Suitable

<0.00158%43%Any

p ValuePost-Education 
(n=297)

Pre-
education 

(n=344)

Type of 
Prophylaxis

Dobesh P et al. J Manag Care Pharm 2005; 11 (9):755-762



Behavioral Reenforcement of Heparin to Avert Venous Emboli

Usual 
Practice

Interactive 
Education

Verbal & 
Written 

Prompts

Computer 
Prompts

Individual 
Performance 

feedback

Public Display 
of Group 

Performance

Computer 
Prompts

Phase 1: Baseline
Phase 2: 

Thromboprophylaxis 
Safety Intervention

Phase 3: Baseline

Phase 1 (3 Mos) Phase 2 (1 Year) Phase 3 (3 mos follow-up)

Faded

Faded

Maintained

Discontinued

Discontinued



Behavioral Reenforcement of Heparin to Avert Venous Emboli

0

0

100 %

100 %

Phase 3 (95 
Patients, 1026 
Days

<.001020 %Errors of Omission 
(no anticoagulation)

<.00150 %0Mechanical 
Prophylaxis

0.00193.9 %63.6 %Prophylactic or 
therapeutic 
anticoagulation

0.0190 %60 %Heparin Prophylaxis

p 
value

Phase 2 (252 
Patients, 2819 
Days)

Phase 1 (65 
Patients, 674 
Days)

Proportion of ICU 
Days

McMullin J et al. Crit Care Med 2006;34:694-699



“How Safe Are your 
Drugs”

April 2005

“Doctors Deadly Mistakes”

June 2004

Public Awareness

“How Doctors gamble with 
your life” August 2006



Sept 17th, 2006

Sept 22nd, 2006

Institute of 
Medicine

2008 National Patient Safety Goals



Pharmacist Provided Anticoagulation 
Management
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Medication Safety
BWH Adverse Drug Events
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• 5 year review of Adverse 
Drug Events

•Cardiology and 
Cardiovascular Surgery 
patients

• Potential Solutions:



Dosing Errors and their Magnitude
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Boston Globe, March 2005

NEJM SEEKS QUOTES FROM HOUSE 
STAFF April 2005, “New Errors”
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Time of Day of Preventable Adverse Drug Events
(n=362)
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Medication Reconciliation



Items to 
Check

Action 
items



VTE Incidence in Worcester, MA

• Medical records of residents (n=477,800)
• 587 VTE events (104 per 100,000 population)
• 30 Day recurrence 4.8 %

25%

75%

Inpatient Outpatient

VTE Event Location

48%
49%
49%
50%
50%
51%
51%
52%

Prophylaxis None

Patients receiving prophylaxis 
during high risk periods

Spencer FA, et al. Jour Gen Int Med 2006; 21 (7):722-777.



Risk of VTE after Acute Infection 
in the Community Setting

• n=7278
• Office practices 
• Urinary tract 

infections
• Respiratory   

infections
– Pneumonia
– Bronchitis
– influenza

1.37 (1.19-1.57)257 1.63 (1.39-1.90)18913-26 
weeks

1.16 (0.91-1.47)701.59 (1.23-2.06)629-12 weeks

1.62 (1.32-1.98)1061.91 (1.43-2.29)775-8 weeks

1.46 (1.10-1.93)511.93 (1.42-2.63)433-4 weeks

1.92 (1.49-2.44)682.10 (1.56-2.82)471-2 weeks

Incidence RationIncidence 
Ratio

nPost 
Infection

RTIUTI

Smeeth L, et al. Lancet 2006; 367;1075-1079



Home

Natural History of Residents Discharged 
from Nursing Homes

Approximate proportion of patients moving from one status to another

Hospital

Other Nursing 
Home 

Admission

First Nursing 
Home 

admission

33%

40%40%

10%

5%
60%

25%

30%

10%33%

80%

Deceased

Lewis MA et al. Gerontologist 1985;25:382-388..
Gomes JP et al. J Gen Intern Med 2003;18:934-6.

VTE Rate = 1.3 
events per 100 
person-years



Acutely Ill Elderly Medical Patients

• Biology
– Coagulation factors
– Inflammatory proteins
– Endothelial function
– Immobility
– Muscle tone?

• Little data exist on 
VTE prophylaxis in 
elderly medical 
patients at the time 
of hospital 
discharge.

•It is unknown whether 
clinicians prescribe prophylaxis 
at the time of transition to:

• Home

• Skilled nursing facility

• Rehabilitation center

62-147 events50-59 years

316-765 events70-79 years

Events per 100,00 Age



VTE Prophylaxis beyond Hospital 
Discharge in At-Risk Medical 

Patients 
Primary Objectives:
Quantify how often VTE prophylaxis is prescribed to at-risk 

hospitalized medical patients at the time of hospital discharge.
For each at-risk patient discharged, compare the presence or 

absence of discharge VTE prophylaxis with the presence or 
absence of in-hospital VTE prophylaxis.

Secondary Objectives:
Determine the VTE incidence at 30 and 90 days post hospital 

discharge.
Determine major bleeding complications at 30 and 90 days post 

hospital discharge. 
Explore the pharmacoeconomic consequences of VTE 

prophylaxis discharge strategies.



Self administration Extended Thromboprophylaxis

40 Patients hip or knee 
Arthroplasty1 Cardiac 

Event

100% Spectacles
38% Rheumatoid Arthritis

74% Osteoarthritis

34 self administer
5 Patients 

GI Bleed

Aneurysm

Needle phobia

RA hand

Coping

Intial dose give by 
RN

Daily education

Day 2 onward self 
injection once daily

15 minutes per day 
x 3 days

Prefilled, Needle-stick safe 
syringes

6 weeks Duration

Home visits for events

90 % Compliance

No VTE events

“Simple”

“Easy”

“Patients learn 
quickly”

Watts AC, et al. J Bone Joint Surg 2006;88:107-110



Implementing Change

• A gap exists between the evidence-based 
thromboprophylaxis guidelines and clinical 
practice.

• Educational programs can improve 
performance
– Provide a wide variety of interventions

• Safety must be improved
– RPH involvement, Hi Tech may be solutions

• VTE occurs in the community
• Extended prophylaxis is effective & 

feasible


