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Summary. Objectives: Although effective strategies for the

prevention of venous thromboembolism (VTE) are widely

available, a significant number of patients still develop VTE

because appropriate thromboprophylaxis is not correctly

prescribed. We conducted this study to estimate the risk profile

for VTE and the employment of adequate thromboprophylaxis

procedures in patients admitted to hospitals in the state of São

Paulo, Brazil. Methods: Four hospitals were included in this

study. Data on risk factors for VTE and prescription of

pharmacological and non-pharmacological thromboprophy-

laxis were collected from 1454 randomly chosen patients (589

surgical and 865 clinical). Case report forms were filled

according to medical and nursing records. Physicians were

unaware of the survey. Three risk assessmentmodels were used:

American College of Chest Physicians (ACCP) Guidelines,

Caprini score, and the International Union of Angiololy

Consensus Statement (IUAS). The ACCP score classifies

VTE risk in surgical patients and the others classify VTE risk

in surgical and clinical patients. Contingency tables were built

presenting the joined distribution of the risk score and the

prescription of any pharmacological and non-pharmacological

thromboprophylaxis (yes or no). Results: According to the

Caprini score, 29%of the patientswith the highest risk forVTE

were not prescribed any thromboprophylaxis. Considering the

patients under moderate, high or highest risk who should be

receiving prophylaxis, 37% and 29% were not prescribed

thromboprophylaxis according to ACCP (surgical patients)

and IUAS risk scores, respectively. In contrast, 27% and 42%

of the patients at low risk of VTE, according to Caprini and

IUAS scores, respectively, had thromboprophylaxis prescribed.

Conclusion: Despite the existence of several guidelines, this

study demonstrates that adequate thromboprophylaxis is not

correctly prescribed: high-risk patients are under-treated and

low-risk patients are over-treated. This condition must be

changed to insure that patients receive adequate treatment for

the prevention of thromboembolism.
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Introduction

Prophylaxis against venous thromboembolism (VTE), based

on the high rates ofmorbidity andmortality associatedwith the

disease, has been advocated for a long time [1]. More recently,

prophylaxis against VTE using different agents was shown to

be effective in controlled randomized trials [2–4]. At least two

international evidence-based consensus panels derived guide-

lines for risk stratification and prophylaxis accordingly [5–6].

Using clinical data available at case presentation, these

guidelines classify surgical and medical patients in high,

medium, and low-risk categories. Another risk assessment

model was proposed utilizing evenmore simplified information

and classifying almost every inpatient in one of four categories:

very high, high,medium, and low risk [7]. For all the guidelines,

risk categories were designed according to the reported

incidence of VTE events. As such, based on these risk

stratifications, patients should be either receiving or not

receiving appropriate thromboprophylaxis. However, real-

world reports observed that < 50% of the inpatients with

confirmed deep vein thrombosis are receiving adequate

prophylaxis [8]. Consequently, it was estimated that one out

of six cases of VTE could be prevented [9].
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Convincing explanations for this situation are lacking,

although recent surveys have suggested the following: a high

concern about serious adverse effects (bleeding); non-uniform

rates of prophylaxis prescription among different medical

specialties; and the need for more specific guidelines according

to the disease [10–13]. However, data are not available

regarding the quality of the information retrieved frommedical

charts, the quality of the prevention treatment delivered to

patients and the relation of these variables with the clinical

characteristics of the patients. A clinical process audit was

conduced in order to identify the dimensions of this problem

and whether these factors could influence the VTE-prevention

treatment for patients admitted to hospitals in the state of São

Paulo, Brazil.

Population and hospital characteristics

The state of São Paulo is responsible for the greatest gross

domestic product of the country and hosts the more important

and leading healthcare institutions in Brazil. Four hospitals

from São Paulo (three teaching and one non-teaching) were

selected to participate in the audit. Case-report forms and

technical aspects regarding the retrieval of information from

medical charts were evaluated in a previous pilot study

including 324 individuals. This indicated that a sample size of

1400 subjects would be necessary to give power to the main

study. Data were collected during the period from August 9 to

November 4, 2004 in a 1-day fashion, in order to avoid

duplication of data and modification of drugs availability and

medical residents program in teaching hospitals. Patients older

than 18 years old were randomly chosen to participate in the

survey. Seven different medical specialties were chosen because

of the increased prevalence of patients at risk of VTE:

orthopedics, gastric surgery, urology, oncology, internal medi-

cine, gynecology, and intensive care.

Methods

This is an observational cross-sectional study. Data collection

strategy consisted of analyzing, by a group of physicians, the

medical charts of randomly selected patients in four different

hospitals. A clinical process audit was taken from medical

charts and, when necessary, nursing records. Data on risk

factors for VTE and prescription of pharmacological and non-

pharmacological thromboprophylaxis were collected. No pre-

vious warning was given to nurses and patients until the

moment of data collection.

Physicians were unaware of the survey. Three risk assess-

ment models were applied using data obtained from the

medical charts: American College of Chest Physicians (ACCP)

Guidelines, Caprini score, and the International Union of

Angiology Consensus Statement (IUAS) [5–7]. The ACCP

score classifies VTE risk in surgical patients and the others

classify VTE risk in surgical and medical patients.

Descriptive analysis of data was performed including

demographic, clinical, and surgical variables. Contingency

tables were built presenting the joined distribution of the risk

scores, the prescription of any pharmacological and non-

pharmacological thromboprophylaxis (yes or no), and, when

applicable, the adequacy of the pharmacological treatment.

For this study, the adequacy of the pharmacological treatment

was distributed in two predefined categories: adequate, when

anticoagulant therapy was prescribed alone or in combination

with antiplatelets in predefined regimens (Table 1), or inad-

equate when this condition was not fulfilled. The predefined

regimens adopted for this study were based on a combination

of available guidelines, and local hospital practices.

The thromboprophylactic treatment was considered ade-

quate when one of the two options depicted in Table 1 were

prescribed. Chi-squared test was used to estimate the presence

of association between variables of interest and the differences

between the variables were analyzed using the test of the

comparison of the means. The quality of information disclosed

onmedical charts could be insufficient for the application of the

risk assessment models. Quality of information was previously

defined according to the possibility (yes or no) of the

calculation of the risk score. As this feature could have

influence on thromboprophylaxis, the adequacy of the treat-

ment was analyzed according to the quality of information.

Finally, in a post-hoc defined fashion, thromboprophylaxis

Table 1 Adequacy of thromboprophylactic treatment according to baseline condition

Baseline condition

Adequate treatment

Option 1 Option 2

Surgical patient, moderate risk of VTE Heparin, 5000 U q12 h Dalteparin 2500 mg or enoxaparin 20 mg, once daily

Surgical patient, high risk of VTE Heparin, 5000 U q8 h Dalteparin 5000 mg or enoxaparin 40 mg, once daily

Surgical patient, high risk and multiple

risk factors for VTE

Heparin, 5000 U q8 h

+ leg compression devices

Dalteparin 5000 mg or enoxaparin 40 mg, once daily

and leg compression devices

Major gynecologic or urologic surgery Heparin, 5000 U q8–12 h Dalteparin 5000 mg or enoxaparin 40 mg, once daily

and leg compression devices

Elective major lower extremity

arthroplasty

Warfarin, target INR 2–3 Dalteparin 2500 mg or enoxaparin 40 mg, once daily

Acute hip, pelvis, leg fracture Heparin, 5000 U q8–12 h or

warfarin, target INR 2–3

Dalteparin 2500 mg or enoxaparin 40 mg, once daily

Medical patients, moderate/high risk Heparin, 5000 U q8 h Dalteparin 5000 mg or enoxaparin 40 mg, once daily

VTE, venous thromboembolism; INR, International Normalized Ratio.
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adequacy was also analyzed according to distribution in

quartiles of age.

Results

Data from 1454 patients (865 clinical and 589 surgical) were

collected in the audit. More than 80% of the patients scored by

ACCP and Caprini indexes and 61% scored by IUAS index

were at amoderate to high risk of developing a VTE, disclosing

a population that needs special attention (Table 2).

Thromboprophylaxis was prescribed to 566 patients.

According to the Caprini score, 29% of the patients at the

highest risk for VTE were not prescribed any thrombo-

prophylaxis. Considering the patients under moderate, high or

highest risk who should be receiving prophylaxis, 37% and

29% were not prescribed thromboprophylaxis according to

ACCP (surgical patients) and IUAS risk scores, respectively. In

contrast, 27% and 42% of the patients at low risk of VTE

according to Caprini and IUAS scores, respectively, had

thromboprophylaxis prescribed.

Regarding the quality of information retrieved and its

influence on the adequacy of treatment, 42 (8%) subjects who

received thromboprophylaxis could not be classified by IUAS

or ACCP scores (Table 3). The analysis of the quality of the

prevention treatment disclosed that 279 (49%) patients were

prescribed inadequate thromboprophylaxis and that the rate of

inadequacy seems to be the similar in all levels of risk (Fig. 1).

Moreover, surgical patients were more prone to be prescribed

with adequate treatment than were medical patients (50% vs.

36%, P < 0.05). When comparing patients who could be

classified (good quality of information) with those who could

not, no significant difference was observed between the two

groups regarding the adequacy of thromboprophylaxis.

Finally, we observed an increment in the rate of inadequate

thromboprophylaxis in patients older than65 yearsof agewhen

compared with subjects in the first quartile (P < 0.05; Fig. 2).

Discussion

Despite the presence of many different strategies to treat the

consequencesof this disease, inparticularpulmonary embolism,

VTE remains a major concerning complication for patients

admitted to healthcare institutions. In order to establish correct

prophylactic management, several risk factors and clinical

conditions had been identified in association with thrombo-

embolism. Taken together in the composition of risk score

indexes, this information constituted a valuable tool for the

identification of targeted population for thromboprophylaxis.

Depending on the risk score index utilized, our audit identified

from60%tomore than 80%of the patients studied to be at risk

for thromboembolism. As such, these patients should receive

prophylaxis. Although high, these findings are in accordance

with recent studies including only medically ill patients [14–16].

However, around one-third of the patients at risk were not

Table 2 Distribution of patients according to risk score index used and

risk level

Risk score

index

IUAS

(%)

ACCP

(%)

Caprini

(%)

Low 469 (39) 12 (2) 142 (10)

Moderate 90 (7) 86 (15) 141 (10)

High 648 (54) 260 (44) 345 (24)

Very high N/A 231 (39) 826 (57)

Total 1207 (100) 589 (100) 1454 (100)

ACCP, American College of Chest Physicians Guidelines; IUAS,

International Union of Angiology Consensus Statement; N/A, not

available.

Table 3 Adequacy of thromboprophylaxis according to quality of infor-

mation retrieved (patients that could and could not be scored by Inter-

national Union of Angiology Consensus Statement and American College

of Chest Physicians Guidelines)

Quality of

information

Thromboprophylaxis

Adequate

(%)

Inadequate

(%)

Total

(%)

Poor (not classified) 23 (54.8) 19 (45.2) 42 (7.4)

Good (classified) 224 (42.7) 300 (57.3) 524 (92.6)
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Fig. 1. Inadequacy rates of treatment for the prevention of venous

thromboembolism in the different levels of risk defined by the risk score

indexes.
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Fig. 2. Rates of inadequate thromboprophylaxis distributed by age.
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prescribedpharmacological thromboembolismprophylaxis.On

the other hand, the same proportion of patients classified as

being at low risk of VTE had thromboprophylaxis included in

the medical prescription. More importantly, we found that the

information available in medical records allowed the risk

stratification for more than 90% of the cases. Therefore, our

data suggest that the incorrect thromboprophylaxis both in

medical and in surgical patients is not due to the lack of clinical

data required for the risk assessment models.

The finding that almost one-third of the patients at risk do

not receive adequate prophylaxis is in accordance with data

collected in previous audits [14–17]. The over-use of pro-

phylaxis in up to one-third of the patients at low risk was also

reported in previous studies [14,15,18]. The low prophylaxis

rate observed in high-risk patients is frequently attributed to

the �fear� of bleeding [19]. In line with that possibility, we found

that surgical patients were prescribed non-pharmacological

prophylaxis alone more frequently than medically ill patients

(data not shown). However, the high over-use rate observed in

our study seems contradictory to that hypothesis. Moreover, it

was recently shown that increased awareness of the necessity of

prophylaxis was accompanied by increased use in low-risk

patients [15]. Unfortunately, patient’s risk of bleeding was not

assessed in the present study and therefore this question cannot

be fully answered.

In addition, we found that inadequate prophylaxis correla-

ted with age, being more frequent in older patients despite their

higher risk. The same picture was observed with anticoagulant

use in atrial fibrillation patients [20]. This latter feature among

older patients is worrisome because it indicates that the fear of

complications can overcome scientific knowledge. In this

scenario, data collected imply definite lack of risk stratification

use, despite information available in the medical records

allowing it in more than 90% of the cases. Therefore, we

conclude that the incorrect use of thromboprophylaxis both in

medical and in surgical patients is not due to the lack of clinical

data needed for the risk assessment models proposed. Diffi-

culties in using the guidelines and cumbersomeness are

frequently quoted as reasons to avoid these models [19,21].

Conversely, our results suggest that this may not be the case,

because most of the patients could be appropriately classified.

Indeed, it has been shown that almost any strategy can improve

the utilization of thromboprophylaxis using different protocols

[22]. In conclusion, despite the existence of several guidelines,

some of them being regularly updated [23], adequate thrombo-

prophylaxis is not being correctly prescribed: high-risk patients

are under-treated and low-risk patients are over-treated. This

situation cannot be ascribed to the lack of clinical data

necessary for risk assessment. Certainly the reasons for that

must be carefully reviewed to insure that patients receive the

care they need.

Addendum

The present study was given the acronym Trombo Risc. The

complete list of all participants in the Trombo Risc trial is

presented below. All authors participated in the study design,

data collection and data interpretation. A. L. Braga performed

most statistical analyses, D. Deheinzelin and B. Caramelli

wrote the manuscript. The final version was approved by all

authors.

Trombo Risc participants: E. A. D’amico, W. Jacob, M. do

Carmo Sitta, R. Bagnatori, L. Fornari, P. Saldiva and

G. Schettino.

Conflict of interest disclosure

The Trombo Risc trial received a partial grant from Astra

Zeneca Brazil.

References

1 NIH Consensus Development. Prevention of venous thrombosis and

pulmonary embolism. JAMA 1986; 256: 744–9.

2 Leizorovicz A, Cohen AT, Turpie AG, Olsson CG, Vaitkus PT,

Goldhaber SZ, PREVENT Medical Thromboprophylaxis Study

Group. Randomized, placebocontrolled trial of dalteparin for the

prevention of venous thromboembolism in acutely ill medical patients.

Circulation 2004; 110: 874–9.

3 Samama MM, Cohen AT, Darmon JY, Desjardins L, Eldor A, Jan-

bon C, Leizorovicz A, Nguyen H, Olsson CG, Turpie AG,Weisslinger

N. A comparison of enoxaparin with placebo for the prevention of

venous thromboembolism in acutely ill medical patients. Prophylaxis

in Medical Patients with Enoxaparin Study Group. N Engl J Med

1999; 341: 800.

4 Eriksson BI, Agnelli G, Cohen AT, Dahl OE, Lassen MR, Mouret P,

RosencherN,Kalebo P, Panfilov S, EskilsonC,AnderssonM, Freij A,

EXPRESS Study Group. The direct thrombin inhibitor melagatran

followed by oral ximelagatran compared with enoxaparin for the

prevention of venous thromboembolism after total hip or knee

replacement: the EXPRESS study. J ThrombHaemost 2003; 1: 2490–6.

5 GeertsWH,Heit JA, Clagett GP, PineoGF, Colwell CW,Anderson Jr

FA, Wheeler HB. Prevention of venous thromboembolism. Chest

2001; 119: 132S–75S.

6 Nicolaides AN, Breddin HK, Fareed J, Goldhaber S, Haas S, Hull R,

Kalodiki E, Myers K, Samama M, Sasahara A, Cardiovascular Dis-

ease Educational and Research Trust and the International Union of

Angiology. Prevention of venous thromboembolism. International

Consensus Statement. Guidelines compiled in accordance with the

scientific evidence. Int Angiol 2001; 20: 1–37.

7 Caprini JA,Arcelus JI, Reyna JJ. Effective risk stratification of surgical

and nonsurgical patients for venous thromboembolic disease. Semin

Hematol 2001; 38: 12–9.

8 Goldhaber SZ. DVT Prevention: what is happening in the �real world�?
Semin Thromb Hemost 2003; 29: 23–31.

9 Arnold DM, Kahn SR, Shrier I. Missed opportunities for prevention

of venous thromboembolism: an evaluation of the use of thrombo-

prophylaxis guidelines. Chest 2001; 120: 1964–71.

10 Caprini JA, Arcelus J, Sehgal LR, Cohen EB, Reyna JJ. The use of low

molecular weight heparins for the prevention of postoperative venous

thromboembolism in general surgery. A survey of practice in the

United States. Int Angiol 2002; 21: 78–85.

11 Ellis MH, Elis A. Perioperative venous thromboembolism prophylaxis

in Israel: a survey of academic surgical departments. Eur J Haematol

2004; 73: 104–8.

12 Lacherade JC, Cook D, Heyland D, Chrusch C, Brochard L, Brun-

Buisson C, French and Canadian ICU Directors Groups. Prevention

of venous thromboembolism in critically ill medical patients: a Franco-

Canadian cross-sectional study. J Crit Care 2003; 18: 228–37.

Risk profile for thromboprophylaxis 1269

� 2006 International Society on Thrombosis and Haemostasis



13 Kakkar AK, Levine M, Pinedo HM, Wolff R, Wong J. Venous

thrombosis in cancer patients: insights from the FRONTLINE survey.

Oncologist 2003; 8: 381–8.

14 Chopard P, Dörffler-Melly J, Hess U, Wuillemin WA, Hayoz D,

Gallino A, Bachli EB, Canova CR, Isenegger J, Rubino R, Bouna-

meaux H. Venous thromboembolism prophylaxis in acutely ill medical

patients: definite need for improvement. J InternMed 2005; 257: 352–7.

15 Stinnett JM, Pendleton R, Skordos L, Wheeler M, Rodgers GM.

Venous thromboembolism prophylaxis in medically ill patients and the

development of strategies to improve prophylaxis rates. Am J Hematol

2005; 78: 167–72.

16 Vallano A, Arnau JM, Miranda GP, Perez-Bartoli J. Use of venous

thromboprophylaxis and adherence to guideline recommendations: a

crosssectional study. Thromb J 2004; 2: 3.

17 Learhinan ER, Alderman CP. Venous thromboembolism prophylaxis

in a South Australian teaching hospital. Ann Pharmacother 2003; 37:

1398–402.

18 Rahim SA, Panju A, Pai M, Ginsberg J. Venous thromboembolism

prophylaxis in medical inpatients: a retrospective chart review. Thromb

Res 2003; 111: 215–9.

19 Kakkar AK, Davidson BL, Haas SK, The Investigators Against

Thromboembolism (INATE) Core Group. Compliance with recom-

mended prophylaxis for venous thromboembolism: improving the use

and rate of uptake of clinical practice guidelines. J Thromb Haemost

2004; 2: 221–7.

20 Sam C, Massaro JM, D’Agostino Sr RB, Levy D, Lambert JW, Wolf

PA, Benjamin EJ, FraminghamHeart Study.Warfarin and aspirin use

and the predictor of major bleeding complications in atrial fibrillation

(the Framingham Heart Study). Am J Cardiol 2004; 94: 947–51.

21 Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud

PA, Rubin HR. Why don’t physicians follow clinical practice guide-

lines? A framework for improvement. JAMA 1999; 282: 1458–65.

22 Tooher R, Middleton P, Pham C, Fitridge R, Rowe S, Babidge W,

Maddern G. A systematic review of strategies to improve prophylaxis

for venous thromboembolism in hospitals. Ann Surg 2005; 241: 397–

415.

23 GeertWH, PineoGF,Heit JA, Bergqvist D, LassenMR, Colwell CW,

Ray JG. Prevention of Venous Thromboembolism. The Seventh

ACCP Conference on Antithrombotic and Thrombolytic Therapy.

Chest 2004; 126: 338S–400S.

1270 D. Deheinzelin et al

� 2006 International Society on Thrombosis and Haemostasis


