
Physicians increasingly are aware of the need to provide pro-
phylaxis against venous thrombosis for the medically ill patient
in the hospital environment. Venous thromboembolism (VTE),
which includes the entities of
deep vein thrombosis (DVT)
and pulmonary embolism (PE),
is a common disease that affects
more than 2 million people each
year and accounts for more
than 250,000 hospitalizations
annually.1 The most serious
complication of DVT is PE,
which may be responsible for as
many as 200,000 deaths each
year and remains preventable
up to 50% of the time.2 These
statistics have been described
as a “crisis in thrombosis,”
prompting a coalition lead by
the Society of Hospital Medicine to establish the first inaugural
DVT Awareness Month in March 2004. Unfortunately, despite
this heightened awareness regarding the need and the over-
whelming evidence of the efficacy of drug-based prevention
strategies, recent studies confirm that the majority of hospitalized
patients receive no VTE protection.3 Many clinicians still do not
appreciate the need for effective prophylaxis in the medically ill
patient. This article attempts to separate the fact from fiction
regarding VTE prophylaxis.

—The Editor

Fact: Prevention Is Necessary, Even Though VTE
Is a Treatable Condition, and Therapies Should
Not Be Delayed Until Symptoms Develop.

Almost all PE originates
from an existing clot in the
deep venous system of the
legs, of which more than half
are clinically silent.4 In fact,
the first manifestation of the
disease may be fatal PE that
often is not recognized in
medical patients. Autopsy
results from the Framingham
study documented 50 deaths
from PE in medically ill
patients. In 74% of these
deaths, the clinicians had no
suspicion of PE as a cause of
death prior to autopsy.5 VTE

accounts for 10% of all in-hospital mortality, with 25% of
all fatal PE occurring as sudden death.6 For patients that suf-
fer a fatal PE yet survive the first few seconds, the remaining
will die in the next two hours. Anticoagulation for PE does
nothing to reduce mortality from the first event; it is intend-
ed to reduce the risk of recurrence, which could again lead
to mortality. The risk of PE death remains significant despite
initial survival, as the long-term case fatality rate is 19% at
one year.6 For the elderly, PE carries a one-year mortality
rate of 39%. Identifying patients at risk and applying pre-
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ventative measures is the only way to decrease VTE-related
mortality. 

VTE survivors also are at risk for developing chronic post-
thrombotic syndrome (PTS). Approximately 20% of patients
with a single DVT will suffer a recurrence.7 Of those who devel-
op a second DVT, almost half will experience a third. Multiple
episodes of VTE increase the risk for PTS, which is character-
ized by chronic pain, edema, skin induration, and ulceration of
the lower extremities. PTS is estimated to occur in one-third of
VTE survivors within 10 years.8

In economic terms, the cost of a primary DVT is similar to
that of an acute myocardial infarction or stroke.9 The additional
long-term health care cost of PTS is about 75% of the cost of a
primary DVT. Medicare beneficiaries represented almost half of
the total inpatient DVT cases in the United States in 2002. That
year, the total hospital DVT care-related Medicare bill was esti-
mated to be $2.7 billion.10

Unfortunately, another significant consequence today from
the failure to prevent VTE is medicolegal. Most legal actions are
triggered by a plaintiff's perception that an unexpected adverse
event, such as PE, was preventable.11 Furthermore, claims data
from Physicians Insurance, a national malpractice clearinghouse,
ranks pulmonary emboli 18th on a list of the 40 most common
conditions generating malpractice claims. Physicians most com-
monly involved in these claims are internists, family practition-
ers, emergency medicine physicians, and cardiovascular sur-

geons. Most of the claims allege a delayed or missed diagnosis,
and the average indemnity paid is $194,486.12

Fact: Prophylaxis Is Still Necessary, Even Though
Some Evidence May Show Declines in VTE
Among Certain Patient Populations.

There is some evidence that the incidence of VTE has
declined in recent years, particularly in surgical patients, and this
probably reflects the success of prophylaxis strategies as well as
other aspects of surgical and postoperative care. Yet, approxi-
mately three out of four fatal PE cases occur in medical
patients—not surgery patients. Autopsy series demonstrate that,
during the past three decades, the incidence of fatal PE has
remained constant for non-surgical patients.13 The Rochester Epi-
demiology Project documents that the incidence of DVT has
remained unchanged for men and is increasing for older
women.14 Most epidemiologic studies document that the elderly
are particularly vulnerable to PE. With the advancing age of the
population, VTE will become an escalating problem for medical
inpatients. 

Fact: Many Average Medical Patients Are at High
Enough Risk for VTE to Warrant Routine 
Prophylaxis.

Most protocols for VTE prophylaxis primarily have addressed
the surgical patient. In fact, the schematic of VTE risk used in
North America is derived from epidemiologic studies in surgical
patients. (See Table 1.) Nearly 100,000 patients have been
included in trials concerning the prevention of VTE in surgery,
whereas only about 15,000 patients have been included in such
trials in medical care. Medically ill patients account for fewer
than 10% of those identified as prophylaxis candidates in the
2001 American College of Chest Physicians (ACCP) recommen-
dations for anticoagulation. This has led many to assume erro-
neously that the medical patient was not at significant risk.

Much of the former evidence in medical patients that would
allow an estimation of risk has suffered from tightly defined
populations that do not adequately represent the heterogeneous
medical inpatient today. Observed rates of thrombosis reported
in the literature still vary widely depending on how the medical
population is defined. The best evidence to determine the aver-
age risk for medical patients is found in recently performed
placebo-controlled trials of new anticoagulants. These FDA-
labeling studies are actually landmark epidemiologic trials. In
the only such trial published to date, Samama and colleagues
found the venographic proximal DVT rate in a typical medically
ill population that averaged 2.3 risk factors for VTE, to be as
high as 5%.15 Most recently, the ARTEMIS trial found a 1.2%
fatal PE rate in their medically ill placebo group.16 This data
suggests that the average medical patient today is in fact at high
risk for VTE and, in some cases, in the very high risk category.
Hospitalization itself has been found to be the most significant
adjusted population attributable risk factor for VTE, further sug-
gesting that all inpatients, surgical and medical, are at high risk
for VTE.17
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Knowledge of clinical risk factors for VTE helps to sup-
port these concepts and forms the basis for the appropriate
use of prophylaxis, as well as the formulation of pre-test
probability for VTE diagnosis. (See Table 2.) However, it
must be emphasized that individual risk assessment models
have not been validated, and there is little understanding of
how various VTE risk factors interact to determine any one
patient’s individual risk for thrombosis. In addition, individu-
alizing prophylaxis is logistically complex and will be asso-
ciated with less than optimal compliance. Within the current
hospital environment, virtually all medical patients are acute-
ly ill and compromised by restricted mobility. Most patients
will have multiple risk factors, and the risks are cumulative.18

One study demonstrated that one out of five hospitalized
patients had at least three VTE risk factors a decade ago.19

Current medical inpatients are older, sicker, and more com-
plex. Today, it is estimated that 90% or more of medical
patients will need prophylaxis.

Fact: There Is No Evidence that Occasional
Ambulation Is an Effective Protection Strategy
for High-Risk Patients.

Ambulation has long been thought of as the best and cheapest
form of prophylaxis. Yet, this hypothesis never has been tested.
Ambulation is a marker of health. It is speculation to think that
one could take an acutely ill person, force him or her to ambu-
late, and thus protect the patient from a prothrombotic state.
Ambulation does increase venous flow in the same manner as
intermittent pneumatic compression (IPC) devices. However,
IPCs have been shown to be effective only if worn 24 hours daily
for multiple days.20 Patients cannot ambulate continuously, and it
is unclear how much is needed to reduce the risk for VTE. It is
even less clear that any hospitalized patient could ambulate more
than the smallest fraction of the day. For example, even if a
patient ambulated for 15 minutes every hour while awake, he or
she still would be in bed for more than 80% of the day. There

simply is no evidence that bathroom privileges or even occasion-
ally walking down the hospital corridor is an efficacious VTE
protection strategy for high-risk patients. 

Fact: There Is Not Enough Evidence on the 
Effectiveness of Mechanical Compression Devices
in Medical Patients.

Use of non-pharmacologic VTE prevention strategies
such as elastic stockings (ES) or IPC devices has not been
well studied in heterogeneous medical populations. In fact,
the only available studies in medical patients have been per-
formed in the medical intensive care unit (ICU) setting, not
in the general medical ward. One study demonstrated in the
medical ICU that IPC was no better than no prophylaxis at
all.21 The researcher diagnosed upper or lower limb DVT in
32% receiving no prophylaxis, vs. 33% in patients using IPC
devices. Another study also found IPC to be ineffective in
the ICU setting.22 The researchers diagnosed lower limb
DVT by Doppler ultrasonography in 25% of patients receiv-
ing no prophylaxis, vs. 19% in patients using IPC (P =
0.42). However, consistent data from trials with surgical
patients suggest that both ES and IPC likely will modulate
venous thrombosis to some degree and, unlike drug-based
strategies, they carry no risk for hemorrhage.20 ES alone are
unlikely to be helpful in contemporary medical patients, as
they yield only modest risk reductions in low-risk surgical
populations. On average, IPC devices have produced 40-
50% relative risk reductions in even high-risk surgical
groups, yet they have several significant limitations in the
medically ill population. First, the mechanical devices must
be worn continuously to maintain a protective effect, thus
essentially placing the patient on bed rest. This increases
VTE risk due to immobility and may significantly harm the
hospitalized elder in regard to dependence for activities of
daily living and the need for rehabilitation prior to returning
home. Second, the devices are uncomfortable to wear, there-
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Table 1. Schematic of Risk for VTE

CALF DVT PROXIMAL DVT PE FATAL PE

LOW RISK

2% 0.4% 0.2% 0.002%

MODERATE RISK

10%-20% 2%-4% 1%-2% 0.1%-0.4%

HIGH RISK

20%-40% 4%-8% 2%-4% 0.4%-1%

VERY-HIGH RISK

40%-80% 10%-20% 4%-10% 1%-5%

Adapted from: Salzman EW, Hirsh J. The epidemiology, pathogenesis, and natural history of venous thrombosis. In: Colman RW, Hirsh
J, Marder VJ, et al, eds. Hemostasis and Thrombosis: Basic Principles and Clinical Practice, 3rd ed. Philadelphia, PA: Lippincott, 1994;
1275-1296.



by destroying sleep hygiene. Poor sleep hygiene has been
associated with episodes of delirium in hospitalized elderly
patients.23 Finally, these devices simply have not been stud-
ied adequately in medical patients to recommend them as an
alternative to pharmacologic strategies that have established
efficacy. In fact, in its latest consensus statement on the use
of antithrombotic therapy, the ACCP does not recommend
non-pharmacologic strategies in general medical patients
with clinical risk factors for VTE—only drug-based strate-
gies carry the 1A recommendation. Use of ES or IPC strate-
gies for the prevention of VTE in the medically ill popula-
tion should be limited to those situations where the risk of
bleeding is believed to exceed the risk of thrombosis. Such

patients may include those with active bleeding, coagulopa-
thy, or thrombocytopenia. (See Table 3.) However, these sit-
uations will be in the minority, and most medically ill
patients will require drug-based prophylaxis. 

Fact: LMWH Once Daily May Be Best Approach
to Protect the Medically Ill Patient from VTE.

In general medical patients with risk factors for VTE, the
ACCP recommends either low-dose unfractionated heparin
(LDUH) twice or three times per day or daily low-molecular
weight heparin (LMWH).20 (See Table 4.) However, a recent U.S.
consensus panel has dropped LDUH twice daily as a recom-
mended strategy, favoring LMWH over the uncommonly used
LDUH every eight hours.24 Clinicians outside the United States
already have adopted this approach. The IMPROVE registry doc-
uments that LMWH is the preferred pharmacologic VTE prophy-
laxis regimen for medical patients worldwide, in contrast to the
United States, which still favors unfractionated heparin twice
daily.25

There is surprisingly little efficacy data with LDUH adminis-
tered twice daily in heterogeneous medical patients. The only
published placebo-controlled studies used tightly defined patient
populations and were performed two decades ago.26,27 For those
medical patients in the highest risk groups, such as in the medical
ICU, the literature is conflicting.21,22 Furthermore, in a direct
comparison trial in geriatric patients, LDUH twice daily was
equivalent to placebo doses of LMWH.28 The best efficacy data
with LDUH twice daily comes from ischemic stroke patients, not
contemporary medical patients.29,30

Overall, LDUH administered twice daily has some evidence
for efficacy, but the data is old and not representative of the
general medical population seen in hospitals today. In contrast,
LMWH efficacy has been studied in real-world patient popula-
tions. Samama and colleagues compared two different doses of
enoxaparin (Lovenox) (20 mg or 40 mg) daily to placebo in the
MEDENOX trial.15 The MEDENOX trial evaluated thrombo-
prophylaxis in 1102 acutely ill medical patients who were at
risk of thromboembolic complications due to severely restricted
mobility. MEDENOX included general medical patients with
acute disorders (average of 2.3 clinical risk factors), who were
older than age 40, had projected hospital stays of fewer than six
days, and previously had been immobilized for fewer than three
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Table 2. Risks for VTE

VENOUS STASIS

• Advanced age > 40 years
• Immobilization
• Varicose veins
• Acute myocardial infarction
• Congestive heart failure
• Stroke
• Paralysis
• Spinal cord injury
• Hyperviscosity syndromes
• Polycythemia vera
• Anesthesia
• Severe COPD

ENDOTHELIAL INJURY

• Surgery
• Previous DVT/PE
• Trauma
• Central venous catheters

HYPERCOAGULABILITY

• Cancer
• Obesity
• Estrogens (contraceptives, HRT)
• Pregnancy/postpartum
• Family history
• Inflammatory bowel disease
• Systemic infections
• Nephrotic syndrome
• Thrombophilia

- Activated protein C resistance
- Prothrombin gene mutation
- Antithrombin deficiency
- Protein C and S deficiency
- Heparin-induced thrombocytopenia
- Antiphospholipid syndrome
- Homocysteinemia
- Lupus anticoagulant 

Key: COPD = Chronic obstructive pulmonary disease; 
HRT = Hormone replacement therapy

Table 3. Potential Contraindications 
to Drug-Based VTE Prophylaxis Strategies

• Active bleeding
• Hypersensitivity to heparins
• Uncontrolled hypertension
• Renal insufficiency
• Coagulopathy
• Heparin-induced thrombocytopenia (HIT)
• Spinal tap within 24 hours
• Recent intraocular surgery
• Recent intracranial surgery



days. Patients were randomized to placebo, enoxaparin 20 mg
daily, or enoxaparin 40 mg daily for 6-14 days. The overall
incidence of venographically detectable VTE was 14.9% in the
placebo group (5% proximal DVT) vs. 5.5% in the enoxaparin
group (P < 0.001). In this patient population, the 40 mg dose
reduced the risk of VTE by 63%. No significant differences
were found between the enoxaparin 20 mg dose and placebo in
regards to efficacy. There was no increase in major bleeding or
thrombocytopenia with either dose of enoxaparin compared to
placebo. Recently, dalteparin (Fragmin) also has been FDA-
approved for VTE prophylaxis in the medically ill patient. The
PREVENT trial was a randomized, placebo-controlled trial in
more than 3700 contemporary medically ill patients that
demonstrated 5000 units of dalteparin daily reduced the inci-
dence of DVT by 43% using clinical and duplex ultrasonogra-
phy endpoints.31

LMWH has been compared to LDUH three times daily. One
study32 compared 40 mg daily of enoxaparin to LDUH every
eight hours in the PRIME study. The PRIME study was a multi-
center, randomized, double-blind controlled trial in 959 patients
who were immobilized for seven days, in addition to having
another risk factor for VTE (i.e., congestive heart failure, malig-
nancy, obesity, or age older than 60 years). There was no signifi-
cant difference found between the two strategies by duplex ultra-
sonography (0.2% vs. 1.4%, P = NS); however, there was more
bleeding in the LDUH group. Another study compared 40 mg
daily of enoxaparin to LDUH every eight hours in more than 600
patients with severe respiratory diseases or congestive heart fail-
ure.33 Thromboembolic events were detected in 8.4% of patients
receiving enoxaparin and 10.4% of those treated with LDUH (P
= 0.015). In addition, overall bleeding occurred significantly
more in the LDUH group compared to enoxaparin (3.6% vs.
1.5%, P < 0.05). Recently, McGarry and Thompson identified

persons older than 40 years
who were hospitalized for
at least six days for an acute

medical condition using a
large, multihospital inpatient
database.34 Patients then
were selected if they
received either 30-60 mg
daily of enoxaparin (n =
479) or 5000 to 20,000 U
daily of UFH (n = 2837) for
VTE prophylaxis. The inci-
dence of VTE was 64%
lower (1.0% vs 2.9%) for
the enoxaparin group vs. the
UFH group (P = 0.02).
Risks of major bleeds and
mortality were similar in the
two groups. 

In summary, the weight
of the evidence does not
support the efficacy of

LDUH twice daily in today’s medically ill patient. If LDUH
is used, the escalated dose of 5000 units every eight hours is
more appropriate. However, as Kleber et al have demonstrat-
ed, there are some patient populations where even the esca-
lated dosing of LDUH is not as effective as LMWH given
once daily.33

Fact: LMWH Is Safer with Respect to Bleeding
than LDUH.

In the aforementioned FDA-labeling studies for both
enoxaparin and dalteparin,15,31 neither strategy had greater
major hemorrhage than the placebo injection. A meta-analysis
on nine trials comparing LMWH to UFH in fixed doses (N =
4669) demonstrated significantly less bleeding with LMWH
(0.4% vs 1.2%, P = 0.049).35 This represents a 52% risk
reduction for major hemorrhage in favor of LMWH. Similar
results have been found at weight-adjusted doses of LMWH
as well—LMWH actually is less likely to bleed.36 For those
rare patients that do suffer a major hemorrhage with LMWH,
protamine sulfate will bind approximately 60% of the drug,
and its anticoagulant effects are completely reversible with
fresh frozen plasma. 

The issue of safety would not be complete without taking
heparin-induced thrombocytopenia (HIT) into consideration.
(See Table 5.) HIT is an immune-mediated form of platelet acti-
vation that can lead to widespread thromboses throughout the
body. HIT is the most severe adverse consequence of heparin
therapy, and carries 30% mortality even when diagnosed imme-
diately and treated with direct thrombin inhibitor. Recurrent
VTE is the most common sequelae, with a 93-fold increased
risk for PE.37 The incidence of HIT following five days of UFH
therapy ranges between 3-6%, in contrast to LMWH, which
ranges between 0.5-1%.38
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Table 4. Low Molecular Weight Heparin vs. Unfractionated Heparin

ADVANTAGES DISADVANTAGES

Low molecular weight heparin • Can be given via subcutan- • Not yet shown to be safe
eous shot instead of treatment for all patients 
intravenously with PE

• Dosing is less frequent • High cost
• Very effective treatment • Bleeding risk

for many DVTs

Unfractionated heparin • Historically well-demonstra- • Requires many blood draws
ted to be an effective treat- and lab work to make sure 
ment for PE when dosed dose is appropriate.
appropriately • Bleeding risk

• Effect can be stopped
quickly once the IV
infusion is turned off.

• Less expensive

Reprinted from: Haughey M. Pulmonary embolism: Recent advances in diagnosis and treatment modal-
ities. Emerg Med Rep 2004;25:140.



Fact: LMWH Has Not Been Studied Adequately
in Patients with Obesity or Elevated Creatinine. 

LMWH has not been studied adequately in clinical trials in
several important patient populations. These special patient
groups include those with morbid obesity (> 150 kg) and those
with severe renal insufficiency (CrCl < 30 mL/min). In con-
trast to renally insufficient patients, morbidly obese patients
are at increased risk for VTE.19 In this setting, we are con-
cerned more about the risk of thrombosis than the risk of hem-
orrhage. Recent post hoc analysis of cardiovascular trials using
full weight-adjusted doses of LMWH and UFH found no dif-
ferences in hemorrhage rates in obese and nonobese patients.39

In addition, LMWH has a theoretical advantage over UFH in
morbidly obese patients as a result of higher fixed-dose subcu-
taneous bioavailability. However, Frederiksen et al found a sig-
nificant correlation between body weight and the area under
the curve of heparin concentration based on fixed LMWH dos-
ing.40 Thus, even though LMWH already has greater subcuta-
neous bioavailability than UFH, this finding is probably the
strongest evidence to date that escalated LMWH dosing may
be necessary for effective VTE prophylaxis in obese patients.
Gastric bypass surgical patients appear to benefit from escalat-
ed doses of LMWH given twice daily.41 Overall, LMWH
should be viewed as the preferred pharmacologic strategy in
the morbidly obese, not a contraindicated approach. Dosing
may need to be individualized, depending on the patient and
the clinical situation. 

Patients with severe renal insufficiency are at increased risk
for bleeding with pharmacologic prophylaxis (LMWH or UFH)
in comparison to non-renally impaired patients.39 So, unlike
morbidly obese patients, we are more concerned here with risk
of hemorrhage. LMWH is cleared by the kidneys, and those
with renal impairment will experience a prolonged elimination
of the drug. This can lead to unintended high heparin levels
over time, thus further increasing the risk for hemorrhage.
However, it is important to use CrCl as the measurement of
renal function, not a static creatinine value. Short courses
(fewer than five days) of fixed-dose LMWH are unlikely to
accumulate in patients with a CrCl greater than 20-30

ccs/min.42 For those patients requiring longer than one week of
LMWH prophylaxis in the setting of renal insufficiency, an
empiric reduction in the dose (30 mg enoxaparin daily) or
increasing the dosing interval (40 mg every other day) is
advised. Based on submitted pharmacokinetic data, current
FDA guidelines for enoxaparin specifies 30 mg subcutaneously
daily for medically ill patients with a CrCl less than 30 ccs/min.
Clinicians should consider monitoring heparin concentrations
via the anti-Xa assay for safe prophylaxis with LMWH in any
patient who has a CrCl less than 10 ccs/min or for those
patients on dialysis. Ultimately, in all patient assessments, the
risk for bleeding must be weighed against the risk for thrombo-
sis. Caution is advised in using UFH in renally impaired
patients as well. Patients with high to very high risks for hem-
orrhage probably should not receive pharmacologic VTE pre-
vention strategies; non-pharmacologic approaches would be
preferred. 

Fact: Increased Initial Costs of LMWH May Be
Offset by Its Benefits.

Pharmacoeconomic data suggest that the increased initial cost
of LMWH is more than offset by the benefits of lower morbidity
and reduced hospitalization costs due to a reduction in VTE com-
plications, recurrence, or adverse events related to prophylax-
is.42,43 The results of a recent cost-analytic model indicate that
thromboprophylaxis with 40 mg of enoxaparin daily is cost-
effective in acutely ill medical patients compared to no prophy-
laxis.43 The authors emphasize that the effectiveness analysis in
their model is consistent with the large body of clinical evidence
demonstrating a better risk-to-benefit ratio when using LMWH
rather than UFH for VTE prevention. Moreover, compared with
thromboprophylaxis using UFH, enoxaparin prophylaxis was
found to be cost-neutral.

Fact: Studies Are Examining the Potential 
Benefits of VTE Prophylaxis Outside 
the Hospital.

Several surgical populations have been studied in regard to the
need to extend VTE prophylaxis out of the hospital setting.
Patients who have undergone total hip replacement,44 or those
who have undergone colorectal surgery for cancer,45 clearly ben-
efit from as much as 30 days of prophylaxis out of the hospital.
There is little evidence regarding when medically ill patients
should discontinue prophylaxis. Most VTE prophylaxis trials in
medical patients continued prophylaxis for 7-10 days. However,
the DVT-FREE registry documented a significant portion of
community DVT diagnoses were in patients hospitalized in the
previous two weeks.3 Bosson et al46 performed a multicenter
cross-sectional study on the risk factors, prophylaxis, and preva-
lence of VTE in subacute care facilities in France (n = 852). The
rate of VTE anticoagulant prophylaxis was high (56%). DVT
was noted by duplex ultrasonography in 16%, with a 6% rate of
proximal DVT. There is no report of whether any of the subacute
patients received prophylaxis in the acute care setting first, thus
the impact of the results is limited. However, clearly this is a
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Table 5. Diagnosis of Heparin-induced 
Thrombocytopenia (HIT)

HIT ANTIBODY FORMATION

PLUS

CLINICAL FEATURES (ANY OF THE FOLLOWING)

• Unexplained > 50% fall in platelet count
• Skin lesions at heparin injection sites
• Systemic reactions (chills, cardiorespiratory distress) following 

IV heparin bolus
• Thrombotic events

Adapted from: Warkentin TE, Greinacher A. Heparin-induced
thrombocytopenia: Recognition, treatment, and prevention.
Chest 2004;126:311s-337s.



population at risk, with a surprisingly high rate of proximal
thrombosis observed. 

Most patients have not returned to baseline health at the time
of hospital discharge. Therefore, it is unlikely that the elevated
risk for VTE that occurs in the hospitalized setting becomes
negligible in the immediate convalescent phase that occurs
upon hospital discharge. The benefit of extending prophylaxis
out of the hospital for acutely ill medical patients with pro-
longed immobilization currently is under investigation in the
EXCLAIM trial. More than 3000 patients have been enrolled to
date, and initial results are expected in the second half of 2005.
Patients who still are in a monitored setting, such as a skilled
nursing facility, will benefit from continued pharmacologic
prophylaxis. For patients who are discharged home, the issue of
safety becomes paramount. Patients should be considered for
their risk for thrombosis as well as their risk for bleeding in an
unmonitored environment. The EXCLAIM trial should best
define safety and appropriate candidates for out-of-hospital
prophylaxis. 

Review of the Facts
The consistent evidence for inadequate VTE prophylaxis in

most medically ill patients nationwide has been aptly
described as the failure to prevent syndrome. The reasons for
this failure are many, but the facts speak for themselves. The
National Quality Forum (NQF) recently released a report that
details 30 health care safe practices that should be utilized uni-
versally in applicable clinical care settings to reduce the risk of
harm to patients.47 The 30 priority safe practices have been

culled from an original pool of more than 220 candidate prac-
tices, based on each practice’s specificity, effectiveness, poten-
tial benefit, generalizability, and readiness for implementation.
This set of safe practices has been reviewed carefully and
endorsed by a diverse group of stakeholders, including the
Joint Commission on the Accreditation of Healthcare Organi-
zations (JCAHO) and the Centers for Medicare and Medicaid
Services (CMS), pursuant to the National Quality Forum’s for-
mal Consensus Development Process. The NQF best safe prac-
tice No. 17 is: “Evaluate each patient upon admission and reg-
ularly thereafter for the risk of developing deep vein thrombo-
sis (DVT)/venous thromboembolism (VTE). Utilize clinically
appropriate methods to prevent DVT/VTE.” In similar efforts
to address the “failure to prevent syndrome,” JCAHO currently
is reviewing VTE prophylaxis as a core quality measure to be
added to their 225 hospital standards for accreditation, and
CMS is investigating whether to add VTE prophylaxis as a
future measure of hospital quality that will require public
reporting. 

All general medical patients should be assessed for clinical
risk factors for VTE, recognizing that the majority will have
multiple risk factors. Consensus panels recommend that gener-
al medical patients with clinical risk factors receive drug-based
prophylaxis. Current evidence does not support the routine use
of twice daily LDUH in today’s acutely ill medical inpatient.
LDUH three times daily may be efficacious in most medical
patients; however, it is associated with an increased risk for
bleeding and HIT. The preferred strategy for prevention in the
medically ill population deemed to be high to very high risk
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Figure 1. Rational Approach to VTE Prophylaxis in Hospitalized Patients

Are clinical risk factors present?
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Bleeding risk > thrombosis risk?
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for VTE is LMWH. (See Figure 1.) For those patients who
have a high to very high risk for bleeding, non-pharmacologic
strategies such as ES or IPC devices are recommended. (See
Table 6.)
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Table 6. Prevention of DVT and PE

MAJOR ABDOMINAL SURGERY

LMWH (Lovenox, Fragmin)
Low-dose UFH 

TOTAL HIP REPLACEMENT

LMWH (Lovenox, Fragmin)
Warfarin (Coumadin)
Fondaparinux (Arixtra)

HIP FRACTURE REPAIR

LMWH (Lovenox, Fragmin)
Warfarin (Coumadin)
Fondaparinux (Arixtra)

TOTAL KNEE REPLACEMENT

LMWH (Lovenox)
Warfarin (Coumadin)
Fondaparinux (Arixtra)

Key:
LMWH = low molecular weight heparin; UFH = unfractionated
heparin

Adapted from: Geerts WH, Pineo GF, Heit JA, et al. Prevention of
venous thromboembolism. Chest 2004;126:338s-400s.



in the hospitalized medical patient. Hospital Medicine Con-
sensus Reports. Dec. 1, 2003:1-20.

25. Tapson VF, Decousus H, Piovella F, et al. A multinational
observational cohort study in acutely ill medical patients of
practices in prevention of venous thromboembolism: Find-
ings of the international medical prevention registry on
venous thromboembolism (IMPROVE). Blood 2003;
102:321a.

26. Cade JF. High-risk of the critically ill for VTE. Crit Care
Med 1982;10:448-450.

27. Ibarra-Perez K, Sandset PM. A double-blind and randomized
placebo-controlled trial of low dose heparin in the intensive
care unit. Semin Thromb Haemost 1988;11:25-33.

28. Bergmann J-F, Neuhart E. A multicenter randomized double-
blind study of enoxaparin compared with unfractionated
heparin in the prevention of venous thrombembolic disease
in elderly inpatients bedridden for an acute medical illness.
Thromb Haemost 1996;76:529-534.

29. McCarthy ST, Turner JJ, Robertson D, et al. Low-dose
heparin as a prophylaxis against deep-vein thrombosis after
acute stroke. Lancet 1977;2:800-801.

30. McCarthy ST, Turner JJ. Low-dose subcutaneous heparin in
the prevention of deep vein thrombosis and pulmonary
emboli following acute stroke. Age Ageing 1986;15:84-88.

31. Leizorovicz A, et al. A randomized placebo controlled trial of
dalteparin for the prevention of venous thromboembolism in
3706 acutely ill medical patients: The PREVENT medical
thromboprophylaxis study. J Thromb Haemost 2003;1(Suppl
1):OC396.

32. Lechler E, Schramm W, Flosbach CW, et al. The venous
thrombotic risk in non-srugical patients: Epidemiological
data and efficacy/safety profile of a low-molecular weight
heparin. Haemostasis 1996; 26(suppl 2):49-56.

33. Kleber FX, et al. Randomized comparison of enoxaparin
with unfractionated heparin for the prevention of venous
thromboembolism in medical patients with heart failure or
severe respiratory disease. Am Heart J 2003;145:614-621.

34. McGarry LJ, Thompson D. Prevention of venous throm-
boembolism with enoxaparin versus unfractionated heparin
in acutely-ill medical inpatients. Blood 2003;102:320a.

35. Mismetti P, Laporte-Simitsidis S, Tardy B, et al. Prevention
of venous thromboembolism in internal medicine with
unfractionated or low-molecular weight heparins: A meta-
analysis of randomized clinical trials. Thromb Haemost
2000;83:14-19.

36. Gould MK, Dembitzer AD, Doyle RL, et al. Low-molecular-
weight heparins compared with unfractionated heparin for
treatment of acute deep venous thrombosis. A meta-analysis
of randomized, controlled trials. Ann Intern Med 1999;130:
800-809.

37. Warkentin TE. Heparin-induced thrombocytopenia: A clini-
copathologic syndrome. Thromb Haemos 1999;82:439-437.

38. Warkentin TE, Kelton JG. A 14-year study of heparin-
induced thrombocytopenia. Am J Med 1996;101:502-507.

39. Spinler A, Inverso SM, Cohen M, et al. ESSENCE and TIM
11B Investigators. Safety and efficacy of unfractionated
heparin versus enoxaparin in patients who are obese and
patients with severe renal impairment: Analysis from the
ESSENCE and TIMI 11B studies. Am Heart J 2003;146:
33-41.

40. Frederiksen SG, Hedenbro JL, Norgren L. Enoxaparin effect
depends on body-weight and current doses may be inade-
quate in obese patients. Br J Surg 2003;90:547-548.

41. Scholten DJ, Hoedema RM, Scholten SE. A comparison of
two different prophylactic dose regimens of low molecular

November 2004/Primary Care Reports 135

More than 60 titles available.
Visit our Web site for a complete listing.

1. Point your Web browser to:
www.ahcpub.com/online.html

2. Click on “Sign On” on the left side of the screen.
3. Click on “Register here.” (It costs nothing to register!)
4. Create your own user name and password.
5. Sign on.
6. Click on “Search AHC” on the left side of the screen.
7. Perform a search and view the results.

If you have a subscription to a product, the price next 
to the search results for that product will say “Paid.”
Otherwise, the pay-per-view cost per article is displayed.
To see a sample article, click on “Browse Issues” on the
left side of the screen. Select Clinical Cardiology Alert,
1997, January 1, and the first article, “More Good News
About Beta Blockers.” We've made this article free so
you can see some sample content.You can read it online
or print it out on your laser printer.

Test Drive AHC Online Today!

AHC Online
Your One-Stop Resource on the Web

Issue Binders Available

Primary Care Reports has sturdy plastic binders available if
you would like to store back issues of the newsletters. To
request a binder, please e-mail ahc.binders@thomson.com.
Please be sure to include the name of the newsletter, the sub-
scriber number and your full address.

If you need copies of past issues or prefer online, searchable
access to past issues, you may get that at http://www.ahcpub.
com/online.html.

If you have questions or a problem, please call a customer
service representative at 1-800-688-2421.



weight heparin in bariatric surgery. Obesity Surg 2002;12:
19-24.

42. Lamy A, Wang X, Kent R, et al. Economic evaluation of the
MEDENOX trial: a Canadian perspective. Can Respir J
2002;9:169-177.

43. Lloyd AC, Anderson PM, Quinlan DJ, et al. Economic evalu-
ation of the use of enoxaparin for thromboprophylaxis in
acutely ill medical patients. J Med Econ 2001;4:99-112.

44. Dobesh PP. Novel concepts: Emerging data and the role of
extended prophylaxis following hip fracture surgery. Am J
Health Syst Pharm 2003;60(suppl 7):S15-S19.

45. Bergqvist D, ENOXACAN Study Group. Efficacy and safety
of enoxaparin versus unfractionated heparin for prevention of
deep vein thrombosis in elective cancer surgery: A double-
blind randomized multicentre trial with venographic assess-
ment. Br J Surg 1997;84:1099-1103.

46. Bosson JL, Labarere J, Sevestre MA, et al. Deep vein throm-
bosis in elderly patients hospitalized in subacute care facili-
ties: a multicenter cross-sectional study of risk factors, pro-
phylaxis, and prevalence. Arch Intern Med 2003;163:
2613-2618.

136 November 2004/Primary Care Reports

Primary Care Reports

CME Objectives

To help physicians:
• summarize the most recent significant primary care medi-

cine-related studies;
• discuss up-to-date information on all aspects of primary

care, including new drugs, techniques, equipment, trials, stud-
ies, books, teaching aids, and other information pertinent to
primary care;

• evaluate the credibility of published data and recommen-
dations; and

• describe the pros and cons of new testing procedures.

CME Instructions

Physicians participate in this continuing medical education
program by reading the article, using the provided references for
further research, and studying the questions at the end of the arti-
cle. Participants should select what they believe to be the correct
answers, then refer to the list of correct answers to evaluate their
knowledge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. After
completing this activity, you must complete the evaluation form
that will be provided at the end of the semester and return it in
the reply envelope provided to receive a certificate of completion.
When your evaluation is received, a certificate will be mailed to
you.

You’ll update your knowledge on:

• how obesity raises the risk of injuries 
• what to expect when treating patients with 

morbid obesity 
• how some rehabilitation facilities have started

special obesity programs 
• how to recognize problems from a gastric 

procedure.

Physician’s Guide
TO

OBESITY

VOLUME I

127 million:
the number of adult 
Americans categorized as 
overweight or obese.

The facts are clear. Obesity is the second-leading
cause of unnecessary deaths. If you need evidence-
based treatment strategies to help your patients
achieve healthy, sustainable weight loss then you
should give Physician’s Guide to Obesity a try. This
new desktop handbook is written by expert clinicians
and offers real and practical treatment options for
this chronic disease.

✓ Care of Obese Patients
✓ Diet
✓ Obesity-Related Comorbidities
✓ Lifestyle and Exercise
✓ Prescription Weight-Loss Agents
✓ Obesity in Children
✓ Surgical Options

The book is organized with your busy schedule 
in mind and designed for quick look-up. Sections 
include:

Order now.  Please call now 1-800- 688-2421 
or 404-262-5476. 

Please refer to code 63002.

#S04185 $249

Earn up to 18 
FREE CME credits



47. Safe Practices for Better Healthcare: A Consensus Report.
National Quality Forum; 2003. Available at: http://www.
qualityforum.org. Accessed 9/30/2004.

Physician CME Questions

26. What is the risk category for venous thromboembolism in medical

patients?

a. Low risk

b. Moderate risk

c. High risk

d. Very-high risk

e. None of the above

27. Ambulation is a well-proven strategy to reduce the risk of venous

thromboembolism in hospitalized patients.

a. True

b. False

28. Which of the following did The IMPROVE registry document as the

most common drug-based VTE prevention strategy chosen world-

wide?

a. Aspirin

b. Clopidogrel

c. Unfractionated heparin

d. Low-molecular-weight heparin

29. Fixed doses of low-molecular-weight heparin are less likely to cause

major bleeding events than fixed doses of unfractionated heparin.

a. True

b. False

30. Low-molecular-weight heparin is cleared by which of the following

organs?

a. Kidneys

b. Liver 

c. Lungs

d. None of the above

31. Which of the following drug-based strategies has the best efficacy and

safety evidence for prevention of VTE in hospitalized medical

patients?

a. Aspirin

b. Clopidogrel

c. Unfractionated heparin

d. Low-molecular-weight-heparin

e. Coumadin

CME Answer Key
26. c; 27. b; 28. d; 29. a; 30. a; 31. d
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Merck announced on September 30th that
it is voluntarily withdrawing rofecoxib
(Vioxx) from the worldwide market.

The decision was based on data from the
APPROVe (Addenomatous Polyp Prevention on
Vioxx) trial, a company sponsored perspective
randomized, placebo-controlled trial designed to
assess whether the drug reduces the risk of col-
orectal polyps in patients with a history of col-
orectal adenomas. However, after 18 months of
the study, patients on 25 mg of rofecoxib were
noted to have an increased risk of cardiovascular
events such as myocardial infarction and stroke,
compared to those patients taking placebo. The
FDA supported Merck’s action and acknowledged
that, while the risk to any individual on rofe-
coxib is small, the risk increases with contin-
ued use. The APPROVe trial showed that the
risk of cardiovascular events with rofecoxib
was twice that of placebo, according to infor-
mation published on the FDA News website
(fda.gov/bbs/topics/news/2004/NEW01122.html).
Previous studies, including a recently reported
Kaiser Permanente/FDA retrospective trial,
showed the risk to be 3 times that of placebo. The
FDA is investigating whether cardiovascular risk
may be a class effect of COX-2 inhibitors (coxibs),
and is reviewing data from similar trials with cele-
coxib (Celebrex) and valdecoxib (Bextra).
Meanwhile, Merck is initiating a buy-back pro-
gram for unused Vioxx prescriptions, reimbursing
patients for their unused prescriptions. The with-
drawal has enormous implications for the com-
pany and its shareholders, not only from the loss
of nearly $2 billion in revenues from drug, but lost
share value for the company stock and the risk of

future legal action. It is estimated that 2 million
patients in the United States were taking Vioxx at
the time of the withdrawal, and over 84 million
people worldwide have taken drug at some point
since its approval in May 1999. The October issue
of the New England Journal of Medicine has 2
scathing reviews of Merck and the FDA with
regard to the approval and marketing of rofe-
coxib. Dr. Eric Topol of The Cleveland Clinic, who
was one of the first to raise concerned about rofe-
coxib, calls for a full Congressional review of this
case. The senior executives at Merck, and the lead-
ership of the FDA, share responsibility for not
having taken appropriate action and not recogniz-
ing that they are accountable for the public health
(N Engl J Med. 2004;351:1707-1709). Dr. Garrett
FitzGerald of the University of Pennsylvania sug-
gests evidence has been there all along that coxibs,
including celecoxib and valdecoxib, may promote
cardiovascular disease by blocking prostaglandin
I2, which inhibits platelet aggregation, promotes
vasodilation, and prevents the proliferation of
vascular smooth muscle cells in vitro. At the same
time, coxibs have little effect on thromboxane A2,
which is responsible for platelet aggregation.
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Traditional NSAIDs and aspirin block thrombox-
ane production, accounting for their cardioprotec-
tive effects. Dr. FitzGerald states, “It is essential to
determine whether cardiovascular risk is or is not
a class effect.” The burden of proof now rests with
those who claim that this is a problem for rofe-
coxib alone, and does not extend to other coxibs.”
(N Engl J Med. 2004;351:1709-1711).

Erythromycin and the Risk of Sudden Death
Erythromycin may be associated with an

increased risk of sudden death, according to new
study in the New England Journal of Medicine. Oral
erythromycin, which is extensively metabolized by
cytochrome P-450 3A (CYP3A), prolongs cardiac
repolarization, and has been associated with reports
of torsades de pointes. Commonly used medications
that inhibit CYP3A may increase plasma ery-
thromycin levels, increasing the risk of ventricular
arrhythmias and sudden death. Researchers from
Vanderbilt reviewed data from a Tennessee
Medicaid cohort that included more than 1.2 million
person-years of follow-up and 1476 confirmed cases
of sudden death from cardiac causes. The patients in
the study were relatively young, with a mean age of
45. Seventy percent were female, and 58% were
white. The multivariate adjusted rate of sudden
death from cardiac causes among patients using ery-
thromycin was twice as high as that among those
who had not used any of the study antibiotic medi-
cations (incident-rate ratio 2.01; 95% CI, 1.08-3.75; P
= 0.03). There was no increase in sudden death
among patients using amoxicillin, or former users of
erythromycin. For patients who were taking ery-
thromycin with concurrent use of a CYP3A inhibitor
(nitroimadazole antifungal agent, diltiazem, vera-
pamil, or troleandomycin), the adjusted rate of sud-
den death was 5 times as high (incident rate ratio
5.35; 95% CI, 1.72-16.64; P = 0.004). The authors con-
clude that erythromycin should be avoided in
patients who are taking CYP3A inhibitors (N Engl J
Med. 2004;351:1089-1096).

Vaccine Shortage Putting Americans At Risk
Just as healthcare providers are about to start

their annual flu vaccination program, British reg-
ulators have shut down Chiron Corporation’s
Liverpool flu vaccine manufacturing plant due to
sterility problems. Chiron was expected to supply
nearly 50 million doses of vaccine this year, half
of the hundred million doses health officials
expected to be administered to Americans this
fall. Aventis, the other major supplier of vaccine,
has told health officials that he could produce an

additional million doses this year, but no more.
Compounding the shortage, is the addition of 2
groups of patients recommended to receive the
vaccine this year—children between the ages of 6
and 23 months (who require 2 doses 1 month
apart) and pregnant women (or women who
anticipate being pregnant during the flu season).
Other high-risk patients include people over age
65, people in nursing homes, people with chronic
illnesses, and those caring for people in these
groups. Healthcare workers are also considered
the highest priority for vaccination. The nasal flu
vaccine, FluMist, does little to alleviate the short-
age since it is only indicated for healthy children
and adults between the ages of 5 and 49 years.

FDA Actions
The FDA will move ahead with warnings for

many antidepressants stating that the drugs
sometimes raise the risk of suicidal behavior in
youth. The recommendation comes after an
agency advisory panel, on a split vote, recom-
mended a Black box warning. The agency may
not go that far, however, since some advisors
were concerned that warnings may discourage
treatment of depressed children and teens who
can benefit from antidepressants medications.
The drugs subject to the warning are those with
the brand names Prozac, Paxil, Wellbutrin, Zoloft,
Celexa, Effexor, Luvox, and Remeron.

The recently approved antidepressant duloxe-
tine (Cymbalta) has received FDA approval for
treatment of pain associated with diabetic neu-
ropathy. This is the first drug approved for this
indication in this country. In 2 studies submitted
to the FDA, the drug reduced 24-hour average
pain levels, compared with placebo, in patients
who had diabetes for an average of 11 years, and
had neuropathic pain for average of 4 years.

The FDA has approved a new extended release
formulation of hydromorphone for the manage-
ment of persistent moderate-to-severe pain in
patients requiring continuous, round-the-clock
opioid pain relief for extended periods of time.
The product is an extended release formulation
that can be dosed once a day, and will be avail-
able in 12, 16, 24, and 32 mg capsules. The drug is
only recommended for patients already receiving
opioid therapy who have demonstrated opioid
tolerance, and who require a minimum total daily
opioid dose equivalent to 12 mg of oral hydro-
morphone. It will be marketed by Purdue phar-
maceuticals with the trade name Palladone.
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