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RISK ASSESSMENT FOR VTE: ALL ARE NOT EQUAL
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ABSTRACT
Venous Thromboembolism [VTE] risk assessment has become common in most hospitals. However, the comparison of effectiveness between 
quantitative and qualitative risk assessments is sparse in the literature. We performed a comparative analysis between a quantitative and qualitative 
assessment in 146 consecutive adult trauma patients. 
Of the 146 patients enrolled, 64 of whom had no contraindications to VTE prophylaxis, 99 were men and 47 were women. Mean population age was 
52.3 years and mean injury severity score [ISS] was 20.0 (+ 9.9). ISS did not correlate with VTE risk. Elderly patients were found to be at higher risk 
for development of VTE. The non-quantitative risk assessment assigned 38 low risk, 80 moderate risk and 28 high risk patients. Each grouping was 
re-evaluated to provide a mean quantitative risk for each category of the non-quantitative assessment: 1.5 points for low risk, 3 points for moderate 
risk, and 3.96 for high risk. Based on recommended guidelines of the quantitative risk score, adequacy of VTE prophylaxis was assessed for each 
non-quantitative category: 72.2% for low risk, 64.7% for moderate risk and 58.3% for high risk. After re-evaluating all patients using the 
quantitative risk score, adequacy of VTE prophylaxis was assessed again: 100% for low risk, 83% for moderate risk, 74% for high risk, and 29% for 
very high risk. We found that the qualitative assessment tended to underscore the risk and therefore resulted in an under-treatment of the highest risk 
patients. Our data shows that quantitative assessment is superior to qualitative risk assessment.  
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INTRODUCTION: 
Venous Thromboembolism (VTE) is a common complication found 

1,2among the trauma patient population . As a result of improved 
tracking, current estimates of annual incidence range between 300-

3-5600,000 cases in the United States . To address this issue, the Joint 
Commission mandates that all hospitalized patients must undergo 
VTE risk assessment. Despite this, there is no consensus regarding 
scoring system and how scoring correlates with adequate prophylaxis. 
At our institution, we sought to compare the effectiveness of 
evaluation using quantitative and non-quantitative scoring systems. 
We hypothesized that quantitative scoring systems could provide a 
more objective risk evaluation and consequently, more effective 
prophylaxis could be provided.     

MATERIALS AND METHODS: 
We performed a retrospective analysis using data on 146 consecutive 
adult trauma patients admitted to our Level 1 Trauma Center. As this 
was a retrospective data analysis using de-identified data, we sought 
and obtained exemption from our institutional review board for the 
study of human subjects. VTE scoring systems evaluated patient risk 

6,7using a modified Wells DVT Scoring Criteria  for quantitative 
assessment (Figure 1) and a non-quantitative assessment (Figure 2). 
Our point-based quantitative assessment is a 4-tier system comprised 
of low, moderate, high and very high risk. Cumulative points 
determined by predisposing and exposing risk factors differentiated 
these categories as well as degree of prophylaxis recommended: 0-1 
points = low risk, 2 points = moderate risk, 3-4 points = high risk, 5 or 
greater = very high risk.  Our non-quantitative assessment is a 3-tier 
system comprised of low, moderate and high risk. Data was obtained 
on VTE risk assessment from documentation and evaluated with the 
modified Wells scoring system to assign risk to patients previously 
assessed using the non-quantitative system. Additional information 
obtained included demographic data, Injury Severity Score (ISS), and 
whether or not prophylaxis was appropriate for the assigned risk 
category. One-way analysis of variance (ANOVA) was then performed 
using JMP Statistical Software ©.

Figure 1a - Quantitative Assessment: Predisposing VTE risk 
factors

Figure 1b - Quantitative Assessment: Exposing risk factors and 
total risk calculation

Figure 1c - Quantitative Assessment: Prophylaxis Safety 
Evaluation

Figure 1d - Quantitative Assessment: Recommended Prophylaxis 
for VTE risk categories
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Figure 2a - Non-Quantitative Assessment: Risk Categorization 
and Prophylaxis

Figure 2b - Non-Quantitative Assessment: Surgical Risk 
Evaluation and Recommended Prophylaxis

RESULTS: 
Of the 146 patients enrolled, 64 of whom had no contraindications to 
DVT prophylaxis, 99 were men and 47 were women. Mean population 
age was 52.3 years and mean ISS was 20.0 (+ 9.9). ISS did not correlate 
with VTE risk. Elderly patients were found to be at higher risk for 
development of VTE. The non-quantitative risk assessment assigned 
38 low risk, 80 moderate risk and 28 high risk patients. Each grouping 
was re-evaluated to provide a mean quantitative risk for each category 
of the non-quantitative assessment: 1.5 points for low risk, 3 points for 
moderate risk, and 3.96 for high risk (Figure 3). Based on 
recommended guidelines of the quantitative risk score, adequacy of 
VTE prophylaxis was assessed for each non-quantitative category: 
72.2% for low risk, 64.7% for moderate risk and 58.3% for high risk 
(Figure 4). After re-evaluating all patients using the quantitative risk 

score, adequacy of VTE prophylaxis was assessed again: 100% for low 
risk, 83% for moderate risk, 74% for high risk, and 29% for very high 
risk (Figure 5).   

Figure 3 - Average Quantitative Risk Per Non-Quantitative Risk 
Category

Figure 4 - Prophylaxis Adequacy Per Non-Quantitative Risk 
Category

Figure 5 - Prophylaxis Adequacy Per Quantitative Risk Category

DISCUSSION: 
VTE is a leading cause of in-hospital morbidity and mortality defined 
by the occurrence of Deep Vein Thrombosis (DVT) and/or Pulmonary 

1,2Embolism (PE) . Trauma and major surgery collectively account for 
8,9approximately 40% of all cases . Although this condition is 

8,10commonly idiopathic (at least 50%) , classic risk factors are 
described by Virchow's Triad: venous stasis, hypercoagulability and 
intimal damage. The deep veins of the legs are the most common 
location for thrombus formation resulting in inflammatory changes 

10-13(edema, erythema, pain) with proximal progression . Embolization 
is most likely within 5 days of thrombus formation - prior to fibrin 

14polymerization which occurs on days 5-10 . Chest pain and dyspnea 
can be suggestive of subsequent PE. Duplex ultrasound is the most 

15common test ordered for DVT . Intervention requires use of 
anticoagulation with Heparin.  
  
After establishment of required VTE risk assessment for all 
hospitalized patients, many risk assessment systems developed that 
were both quantitative and non-quantitative in nature. In 1997, Wells et 
al. established the first quantitative and most well studied scoring 
system for VTE risk. This assessment provided point based evaluation 
on a scale of -2 to 9. For each of the following with 1 point added for 
each to a cumulative risk assessment: Active cancer (treatment within 
last 6 months or palliative), calf swelling > 3 cm greater than 
asymptomatic calf (measured 10 cm below tibial tuberosity), swollen 
unilateral superficial veins, unilateral pitting edema, previously 
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documented DVT, entire leg swelling, tenderness of deep venous 
system, lower extremity immobilization, bed ridden within 3 days or 
recent major surgery/anesthesia in past 12 weeks. If an alternative 

5, 16diagnosis is also likely 2 points are subtracted from the total . Risk is 
considered high if cumulative score is over 2 points (57% risk of 
DVT), moderate if 1-2 points (17% risk of DVT) and low if less than 1 

6,17point (5% risk of DVT) . A more recent meta analysis revealed a 98% 
negative predictive value when an unlikely probability scoring (< 1 

7point) was used in combination with a negative d-dimer .  

With the development of a multitude of variable VTE risk assessments, 
our study sought to compare 2 major categories: quantitative versus 
non-quantitative assessments. The resulting data seems to suggest that 
quantitative assessments are not only more accurate in categorization 
of risk but also in provision of adequate prophylaxis. Comparison of 
each system shows that although adequate prophylaxis was provided 
in low risk category, as VTE risk climbed, adequacy of prophylaxis 
waned. Most notably, at very high risk, our data suggests that adequate 
prophylaxis was provided 29% of the time. One major limitation of the 
study is on the inherent correlation of risk assessment and prophylaxis 
adequacy. As there are currently no recommendations on how to 
provide prophylaxis for each risk category, a relative evaluation of 
prophylaxis adequacy was provided. Our paper is the first critical 
assessment of quantitative versus non-quantitative risk. In conclusion, 
we feel that a quantitative risk assessment provides a more accurate 
evaluation of patient VTE risk in comparison to non-quantitative risk 
assessment. 
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