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To evaluate the adequacy of pharmacological thromboembolic
prevention in the medical ward of a university hospital, we
performed a retrospective study in 227 consecutive inpatients.
The presence of risk factors, and type, length, and dose of
pharmacological prevention were documented by chart review.
Only 22% of the 153 risk patients received adequate preven-
tion, whereas 38% of the patients at low risk were given
pharmacological prophylaxis. The high prevalence of over- and
undertreatment is an indicator of less than optimal care.
Quality of care interventions, such as the development of local
guidelines, might improve the appropriateness of pharmacolog-
ical thromboembolic prophylaxis in medical inpatients.
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enous thromboembolism is a frequent and potentially

lethal complication in hospital patients. It has been
reported in autopsy studies that up to 10% of deaths
observed during hospital stay are related to pulmonary
embolism and that 75% of these deaths occur in non-
surgical patients.'™ Although the risk of venous throm-
boembolism due to surgery is well-established and the
benefit of antithromboembolic prophylaxis has been shown
in surgical patients, the risk and prevention of venous
thromboembolic disease is less well-studied in medical
inpatients. In the recently published 6th American College
of Chest Physicians Consensus Conference Guidelines on
Antithrombotic Therapy, for example, prophylaxis in
almost all surgical disciplines, such as orthopedics and
neurosurgery, is extensively discussed; for medical
patients, however, only relatively few recommendations
are given.® Medical conditions in which pharmacological
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prevention of venous thromboembolism has proved to be
effective are acute myocardial infarction, stroke, chest
infection/respiratory insufficiency, heart failure, advanced
cancer, and critically ill patients.'' Pharmacological
prophylaxis may also significantly reduce the incidence of
thromboembolic events in medical inpatients with various
other risk factors.'?*3

According to the 1992 Thromboembolic Risk Factors
(THRIFT) I Consensus Group recommendations, a risk
profile followed by a risk-adapted antithrombotic preven-
tion should be established for all hospital patients.!* While
low-risk patients (i.e., with minor medical illness) should be
mobilized early and should not be given a pharmacological
thromboembolic prophylaxis, risk patients with major
medical illness such as myocardial infarction or stroke
should receive low-dose unfractionated heparin (LDUFH) or
low-molecular-weight heparin (LMWH) until hospital dis-
charge or longer. In order to evaluate the need for quality of
care interventions, such as the development of local
guidelines, we performed a retrospective study examining
pharmacological thromboembolic prevention in the general
internal medicine ward of a Swiss tertiary care and
community hospital.

METHODS

We retrospectively collected data on 368 consecutive
patients admitted in the general internal medicine hos-
pital ward of our 850-bed teaching and community
hospital from May 1 to June 17, 1999. After exclusion of
53 patients receiving therapeutic anticoagulation, 45
patients having a contraindication to anticoagulation
(active hemorrhage, thrombocytopenia <50,000/mm?,
coagulopathy, anatomical lesions), and 43 patients stay-
ing less than 96 hours, the final study population
comprised 227 patients.

The following data were retrieved by chart review: age,
sex, weight, length of hospitalization, principal reason for
admission, and presence of risk factors (Table 1) for venous
thromboembolism as identified by the THRIFT I Group
Recommendations. We did not include other recognized
risk factors such as immobility, varicosity, and obesity
since documentation was less complete in our charts. We
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Table 1. Patient Characteristics and Risk Factors (N = 227)

Mean age, y +SD 69 + 17
Mean weight, kg +SD 65 + 15
Female, n (%) 126 (56)
Mean length of hospitalization, days +SD 115
Principal reason for admission, n (%)
Heart disease 71 (31)
Respiratory diseases including pneumonia 49 (22)
Active cancer 29 (13)
Infections (pneumonia excluded) 26 (11)
Renal disease 7 (3)
Stroke/neurologic disease 6 (3)
Other 39 (17)
Risk factors (multiple entries possible), n (%)
Chest infection/respiratory insufficiency 62 (27.3)
Symptomatic heart failure (>NYHA II) 56 (24.7)
Active cancer 38 (16.7)
Acute myocardial infarction 10 (4.4)
Sepsis/bacteriemia 8 (3.5)
Paralysis (stroke, paraplegia, coma) 7 (3)
Previous venous thromboembolism 5(2.2)
Inflammatory bowel disease 3(1.3)
Hereditary thrombophilia 1 (0.4)
Nephrotic syndrome 1(0.4)
Diabetic ketoacidosis 1 (0.4)

NYHA, New York Heart Association.

also recorded type (LDUFH or LMWH), dose, and duration
of anticoagulation, and platelet counts.

All patients presenting 1 or more of the risk factors
shown in Table 1 were classified into the elevated risk
category. Patients with none of those risk factors were
considered to be at low risk for venous thromboembolism.
In compliance with the THRIFT I Group recommendations,
pharmacological prophylaxis was considered to be
adequate if 1) a patient of the elevated-risk category
received anticoagulation until discharge, and 2) a low-risk
patient received no pharmacological prophylaxis. Among
the inadequately treated patients, those in the elevated-risk
category who did not receive prophylactic anticoagulation
or in whom the anticoagulation was not continued until
discharge were considered to be undertreated. The pres-
ence of pharmacological prophylaxis in low-risk patients
was defined as overtreatment. Monitoring of the platelet
count was considered adequate if patients anticoagulated
for >5 days had at least 1 platelet count between days 5
and 10 of prophylaxis.

Continuous variables are given as mean + standard
deviation or range. Categorical variables are expressed
both in absolute values and as a percentage. Comparisons
of mean age, weight, and sex distribution between the
adequately and inadequately treated patients were per-
formed by using the x? statistic or the Student t test when
appropriate. Logistic regression was used to express the
likelihood of being inadequately treated. All statistical
analyses were performed by means of a statistical
computer program (STATA 7.0; Stata Corp., College
Station, Tex).

RESULTS

The results of our analysis are summarized in Figure 1.
Among the included 227 patients, 153 (67%) presented 1 or
more of the risk factors listed in Table 1, primarily chest
infection, symptomatic heart failure, and active cancer.
Only 101 (66%) of 153 elevated-risk patients received
prophylactic anticoagulation. This treatment was main-
tained in 33 (22%) patients until discharge. Thus, 120
(78%) of the risk patients were considered as undertreated
according to the above-mentioned criteria. On the other
hand, out of 74 patients with no risk factors, 28 (38%)
received pharmacological antithrombotic prophylaxis and
were considered as overtreated. Prophylaxis was adequate
in 79 (35%) patients of the study population according to
the above-mentioned criteria. By considering only the 5
best-documented risk factors (acute myocardial infarction,
limb paralysis, chest infection/respiratory failure, heart
failure, and cancer) as an indication for prophylaxis, the
rate of adequately treated patients rose slightly to 38%.
Neither univariate nor multivariate analysis (Table 2)
showed an association between inadequate treatment and
age, weight, and sex. However, inadequately treated
patients tended to be older than adequately treated
patients (mean age 69.4 vs 65.2 years, P = .10).

Prophylactic pharmacological anticoagulation was
administered to 129 (57%) patients of the total study
population at a given time. Subcutaneous injection
of LMWH in a once-daily dose (Nadroparin, 1,900 to
7,600 IU) was by far the most common method of
prophylaxis; only 1 patient received LDUFH. Among the
79 patients with a prophylaxis duration of >5 days, 65
(82%) had at least 1 platelet count between days 5 and
10 of anticoagulation.

DISCUSSION

Our study shows that 66% of the 153 patients at risk
received pharmacological prophylaxis of variable length at
a given time. Among these 153 patients, only 22% received

227 patients

Vv
153 had 74 had
> 1 risk factor no risk factor
52 (34%) had 46 (62%) had 28 (38%) had
no prophylaxis no prophylaxis prophylaxis

\4 v

33 (22%) had 68 (44%) had
prophylaxis until discharge

prophylaxis not continued
until discharge
FIGURE 1. Pharmacological thromboembolic prophylaxis in 227
medical inpatients with and without thromboembolic risk
factors.

101 (66%) had
prophylaxis at any
given time
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Table 2. Influence of Age, Sex, and Weight on the
Likelihood of Being Inadequately Treated

95%
Odds Ratio  Confidence Interval
Age (per 1-y increase) 0.99 0.97 to 1.00
Female 1.02 0.55 to 1.94
Weight (per 1-kg increase) 0.99 0.97 to 1.01

prophylaxis until discharge according to the THRIFT I
recommendations. Although we fully recognize that it may
be reasonable to stop prophylaxis prior to discharge when
the acute illness is largely treated and the patient
ambulatory, our data suggest that pharmacological pro-
phylaxis is largely underused despite its proven effective-
ness in preventing thromboembolic disease. The
substantial number of anticoagulated patients whom we
categorized as being low-risk might partly be explained by
the presence of risk factors other than those we abstracted
from the patient records.

Our results show that LMWHs had almost completely
replaced LDUFH in thromboembolic prevention in our
center in the year 1999. LMWHs have been proven to be
at least as effective as LDUFH in the prevention of venous
thromboembolism,'® although the optimal prophylactic
dosing regimen (fixed dose, weight-adjusted, or risk-
adjusted) and duration of treatment for medical patients
remain to be determined. To our knowledge, there are no
studies comparing the cost-effectiveness of LMWH and
LDUFH prophylaxis in medical patients, but LMWH has
been shown to be more cost-effective than LDUFH in deep
vein thrombosis prophylaxis after total hip replacement.'®
Complications associated with prophylactic LMWH are
rare: less than 1% of patients suffer major bleeding (half
of the rate observed with LDUFH).'® Heparin-induced
thrombocytopenia is also less common than with LDUFH. '©
Their good safety profile, their ease of use (once-daily
subcutaneous injection), and the fact that there is no need
for monitoring (with the exception of the platelet count)
make LMWHSs the pharmacological prophylaxis of choice
for most medical patients.

A limitation of our study is the retrospective chart
review: incomplete chart documentation did not allow the
analysis of other important risk factors, such as immo-
bilization. Further, it is a relatively small study of 227
patients in a single Swiss hospital. However, our 850-bed
hospital has a double function as a tertiary care center and
a community hospital, and we expect that similar results
would have been seen in other places.

In fact, an underuse of prophylaxis among medical
inpatients at risk was also reported in studies from the
United States, New Zealand, and France, with a frequency
of thromboembolic prevention ranging between 20% and
3404.17-20

The data of our study show that pharmacological
thromboembolic prophylaxis is, despite its proven efficacy,

largely underused among medical inpatients in our
hospital. Furthermore, many patients with no major
thromboembolic risk factors received pharmacological
prophylaxis. The high prevalence of over- and under-
treatment is an indicator of less than optimal care.
Quality of care interventions, such as the development of
local guidelines, might improve the appropriateness of
pharmacological thromboembolic prophylaxis in medical
inpatients.
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