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Abstract 
Background: We analysed the feasibility of the 9th ACCP-guidelines recommendation of starting therapeutic anti- 
coagulation in patients with a high suspicion of deep vein thrombosis (DVT) and tried to answer the question as to whether 
it generates a relevant over- or under-use of anti-coagulants in the period prior to the definitive diagnosis. 

Patients and methods: From March to May 2013 we included 98 consecutive out-patients (mean age 63 ± 17 years, 39 
males) suspected of DVT, classifying them according to the 9th ACCP-guidelines recommendations into two groups with 
high and low clinical suspicion. Those with a high suspicion (Wells Score ≥ 2 and elevated DDimer concentration) 
initially received Rivaroxaban 15 mg orally. 

Results: Out of the 80 patients with a high clinical suspicion, 15 (19%) received therapeutic anti-coagulation without any 
medical necessity because DVT was finally excluded. Out of the 10 patients with a low clinical suspicion, 2 (20%) with a 
finally proven DVT might have benefited from initial therapeutic anti-coagulation. Females were at a slightly higher risk 
of receiving therapeutic anti-coagulation unnecessarily. Out of the 45 females with a high clinical suspicion, who received 
therapeutic anti-coagulation, DVT was excluded in 9 (20%). In males it was 6 (17%) out of 35 patients. The costs for those 
80 patients accepting initial anti-coagulation by taking Rivaroxaban 15 mg were €312. By using Certoparin 8000 I.E. the 
cost would have been €792, which is 150% higher compared to Rivaroxaban within in the same period. 

Conclusion: Defining patients to have a high suspicion for DVT by Wells score and DDimer is associated with an 
over-use of therapeutic anticoagulation in almost every fifth patients. 
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1 Introduction 
Diagnostic and treatment of deep vein thrombosis (DVT) is a rather standardised process which has been described in 
different guidelines in the recent years. The pre-diagnostic handling of people suspicious for DVT has not been 
specifically addressed in these guidelines. This changed with the publication of the current 9th ACCP guidelines [1]. The 
8th ACCP guidelines generally recommended “If the clinical suspicion is high, or if there is a delay before diagnostic 
testing can be performed, treatment should be started before such testing” [2]. In the 2012 version of the guidelines the 



www.sciedu.ca/jha                                                                                                   Journal of Hospital Administration, 2014, Vol. 3, No. 5 

Published by Sciedu Press                                                                                                                                                                                     35

authors say that “The decision regarding treatment while awaiting test results requires balancing minimizing thrombotic 
complications in patients with DVT and avoiding bleeding in those without DVT”. First, the higher the clinical suspicion 
for DVT the shorter the acceptable interval without treatment until results of diagnostic testing become available. Second, 
the higher the risk of bleeding the longer the acceptable interval without treatment until results are available. This 
recommendation is attributed as Grade 2c level and no randomised controlled trial has been addressing this question till 
now. 

Thus, we analysed the feasibility of this recommendation and tried to answer the question as to whether it generates an 
over- or under-use of anti-coagulants in the period prior to the definitive proof or exclusion of a DVT. 

2 Patient and methods 
From March 2013 to May 2013 we included 98 consecutive out-patients suspected of deep vein thrombosis at a general 
practitioner (GP) practice in Osnabrück, Germany. 

Patients suspected to have DVT were classified according to the recommendations of the 12th ACCP guidelines into two 
groups: 

Patients with a high clinical suspicion of acute DVT: A high clinical suspicion was defined as a Wells score of 2 or 
more points [3] and an increased DDimer (DD) concentration. These patients were treated once the DVT was suspected by 
the GP, independent of the time to a compression ultrasound (CUS) as the final diagnostic test. 

Patients with a low clinical suspicion of acute DVT: A low clinical suspicion was defined as a Wells score of less than 2 
points but an increased DD concentration. These patients were treated only if the diagnostic test could not be managed 
within 24 hours.  

In case of a negative DD DVT was excluded. We did not define a group with an intermediate clinical suspicion. They 
could have been defined by clinical investigation using the Wells score. According to the levels of DD, all patients could 
be classified as those with either high or low suspicion. 

In contrast to the 9th ACCP recommendations, anti-coagulation was performed by oral application of Rivaroxaban 15 mg 
once and not by s.c. application of a low molecular heparin (LMWH). DD concentration was determined using the Alere 
Triage® DD Panel (Alere GmbH, Cologne, Germany). This is a rapid, quantitative immunoassay giving final results after 
15 minutes. DD concentrations of 400 ng/ml or below are considered to be within the normal range. 

Patients suspected to have DVT were sent to the nearest hospital for a CUS (Siemens Acuson X300 PE, Germany). 
According to the hospital’s decision, some patients with proven DVT were treated as in-patients, whilst others were 
treated as out-patients. All patients finally came back to the GP on the same day or within the next few days. If they had not 
been back within one week, the hospital doctor was contacted. Thus, we were able to document the time to CUS and the 
result as either excluded or proven DVT. 

3 Results 
Ninety eight consecutive patients were enrolled (mean age was 63 ± 17 years, 39 were males). 

According to the Wells Score only 10 (seven females, three males) had a score of less than 2, defined as a low suspicion 
(see Table). Out of these 10 patients, nine (90%) had an increased DD concentration, but in only two (20%) of them DVT 
was finally proven. One patient received Rivaroxaban 15 mg because the time to a compression ultrasound was going to be 
more than 24 h. 
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Table. List of the results for the pre-test probability according to the Wells score. Given are the numbers of patients, the 
different scores, the number and rates of those with elevated DD (pos DD) and of those with proven DVT. 

Age, 
years 

                   all (n = 98) females (n = 59) males (n = 39) 

63 ± 17  59 ± 19  70 ± 12 

Score n 
pos DD  
81 (83%) 

DVT proven 
67 (68%) 

n 
pos DD 
47 (79%) 

DVT proven 
37 (63%) 

n 
pos DD 
35 (90%) 

DVT proven 
29 (74%) 

1 10 9 (90%) 2 (20%) 7 6 (86%) 1 (14%) 3 3 (100%) 1 (33%) 

2 23 17 (74%) 10 (44%) 18 12 (66%) 6 (33%) 5 5 (100%) 4 (80%) 

3 25 17 (68%) 19 (76%) 13 8 (62%) 10 (77%) 12 9 (75%) 9 (75%) 

4 25 25 (100%) 22 (88%) 15 15 (100%) 15 (100%) 10 10 (100%) 7 (70%) 

5 10 8 (80%) 9 (80%) 5 4 (80%) 5 (100%) 5 4 (80%) 4 (80%) 

6 5 5 (100%) 5 (100%) 1 1 (100%) 1 (100%) 4 4 (100%) 4 (100%) 

≥ 2 88 72 (82%) 65 (74%) 52 40 (77%) 37 (71%) 36 32 (89%) 28 (78%) 

Out of the 88 patients with a Wells Score of 2 and more, only 72 (81%) (52 females, 36 males) had increased DD 
concentrations and in 65 (74%) DVT was finally proven. All of them should have received Rivaroxaban 15 mg, but eight 
(seven females, one male) refused taking the drug without proven diagnosis. 

Thus, out of those 80 with a high clinical suspicion, who took Rivaroxaban 15 mg, 65 (81%) had a proven DVT and in 15 
(19%) a DVT was excluded. Thus, finally, 15 (19%) patients received therapeutic anti-coagulation without any medical 
need. Out of those with a low clinical suspicion, 2 (20%) of the patients with proven DVT might have had a benefit from an 
initial therapeutic anti-coagulation. One of these two patients had received anti-coagulation by chance because the time to 
a definitive diagnosis by compression ultrasound was going to be more than 24 hours. 

Females were at higher risk to receive therapeutic anti-coagulation unnecessarily. Of the 45 females with a high clinical 
suspicion, who took Rivaroxaban 15 mg, nine (20%) received therapeutic anti-coagulation, although DVT was finally 
excluded. In males it were 6 (17%) out of 35 patients. In those with a low clinical suspicion one female and one male with 
finally proven DVT should have had initial therapeutic anti-coagulation. 

Clinically manifest bleedings within 24 hours of the initial pre-diagnostic application of Rivaroxaban were not 
documented. 

Costs 
Estimates for the costs of one therapeutic dose of anticoagulation in Germany were made. In Germany the current costs for 
one dose of Rivaroxaban 15 mg are €3.90 and for one dose of the LMWH Certoparin 8000 I.E. €9.90. The costs for those 
80 patients that accepted initial anti-coagulation by taking Rivaroxaban 15 mg were €312. If using Certoparin 8000 I.E., 
the costs would have been €792, which is 150% higher. 

4 Discussion 
This is the first study analysing the feasibility of the recommendation of the 9th ACCP guideline of initiating therapeutic 
anti-coagulation in patients with a high suspicion for DVT, as no trial has been addressing this question to date [2]. The 
definition of high suspicion depends on the regional setting and the results might be different in other settings. 
Pre-diagnostic therapeutic anticoagulation with Rivaroxaban 15 mg in patients suspected of DVT seems to be safe. The 
acceptance by patients is rather high and, compared to LMWH, it is much cheaper in Germany. 

A number of studies have analysed different algorithm to diagnose DVT. The standard diagnostic algorithm for patients 

with clinically suspected DVT starts with the Wells rule to determine pre-test probability followed by a quantitative DD 



www.sciedu.ca/jha                                                                                                   Journal of Hospital Administration, 2014, Vol. 3, No. 5 

Published by Sciedu Press                                                                                                                                                                                     37

test in case of an unlikely clinical probability. In patients with a “DVT unlikely” score (0-1 point) and a DD level < 0.5 

μg/ml DVT can be safely ruled out [4-6]. Using the Wells score and DD to define patients with a high clinical suspicion of 

acute DVT, there was one fifth (19%) of these patients receiving one therapeutic dose of Rivaroxaban, although they 

finally did not have DVT. On the other hand, one fifth (only two patients in our setting) should have received anti- 

coagulation because they did have DVT, despite a low suspicion. Thus, there is an acceptable over- and under-use of 

therapeutic anti-coagulation, respectively. 

DD is a degradation product of a cross-linked fibrin blood clot that is typically elevated in patients with acute VTE, but 

also by a variety of non-thrombotic disorders, including recent major surgery, haemorrhage, trauma, pregnancy or cancer. 

The diagnostic value of DD in the exclusion of proximal DVT is well established, but it is less well known in the exclusion 

of distal (infrapopliteal) DVT. All assays showed high sensitivity for proximal DVT (range 97%-100%), but poor 

sensitivity for distal DVT (range 78%-93%). However, a negative DD test result combined with a low pretest probability 

(PTP) exhibited a negative predictive value of 100% for all DVTs, including proximal, tibial/fibular and muscle  

DVTs [7, 8]. Thus, the diagnostic sensitivity of DD played an important role in our analysis. 

The percentage of patients with a high probability Wells clinical pre-test score is higher in men than in women (67.0% vs. 

57.0%, p < .001). Although the score equally discriminates risk groups for DVT in both sexes, women were more 

frequently referred for a diagnostic work-up for DVT than men, but the prevalence of DVT was higher in men and their 

thrombotic events were more severe [9]. This fact might explain the higher number of females receiving therapeutic 

anti-coagulation, despite exclusion of DVT in our population. The difference could have even been higher, but more 

females refused taking Rivaroxaban compared to males. 

Data regarding the clinical necessity for treatment whilst awaiting test results in patients suspected to have DVT are 

missing. A German registry involving 4,976 patients with clinically suspected DVT of the leg in 2005 showed that about 

60% of these patients were referred to specialists by their family physicians on the day of initial presentation, 18 % on the 

next day, 8% on the second or third day and about 15% on the fourth day or even later [10]. Patients with confirmed DVT 

were treated about twice as often with anti-thrombotics prior to diagnosis than those without DVT (25% vs. 12%) [11]. 

Thus, in this 8-year-old registry there was a much greater delay than in our population. Considering the recent ACCP 

recommendation, around one third of the patients should have had anti-coagulation prior to diagnosis just because of the 

time delay. Generally, there was a low use of initial anti-coagulation prior to diagnosis. Thus, the awareness of the possible 

positive effects of therapeutic anti-coagulation to prevent thrombus apposition was low. It might have increased in recent 

years, but we do not have specific data. 

The awareness for pre-treatment seems to be higher in recent studies performed for the new oral anti-coagulants. In the 

EINSTEIN-DVT study around 70% of the included patients with proven DVT received pre-treatment with LMWH, 

heparin or fondaparinux prior to randomisation [12]. Unfortunately, we do not know the rate of the 70% who were treated 

before the diagnosis was made. Symptomatic recurrent VTE was documented in 1.9% and 2.0% of those without and in 

2.1% and 3.4% of those with pre-treatment of those who were randomised to Rivaroxaban and Enoxaprin/ 

vitamin-K-antagonists (VKA), respectively. Thus, there is a small difference in the VKA group only. 

Data from the RIETE registry were published analysing the role of sub-optimal doses of LWMH in acute venous 

thromboembolism retrospectively [4]. 1,547 patients received sub-optimal LMWH (mean = 122 UI kg-1 day-1) and 8,977 

patients received full-dose LMWH (mean = 191 UI kg-1 day-1). The sub-optimal group included significantly more patients 

with recent major bleeding, weight more than 100 kg, raised creatinine or DVT. No significant differences in mortality rate 

(7.7% vs. 7.8%), VTE recurrence (2.7% vs. 2.3%), or fatal haemorrhage (0.6% vs. 0.6%) occurred between the 

sub-optimal and the standard group. Together, the two recent studies do not suggest that the effect of prevention of 

thrombus apposition by initial therapeutic anti-coagulation is really high. 
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Despite this lack of data, the need for immediate anti-coagulation seems to be more important today than the need to make 
the diagnosis as soon as possible. Wells at al. wrote in a recent review [14]: “Patients in whom there is a moderate or high 
clinical suspicion of venous thromboembolism (VTE) may receive an injection of LMWH in doses designed to treat acute 
VTE. Diagnostic imaging can then be arranged on an elective basis the following day. Because LMWH is a safe and 
effective therapy for patients with proven VTE, it also provides adequate protection for patients with suspected VTE”. We 
think that applying a therapeutic anticoagulation to a patient that finally does not have an indication requires a very safe 
drug. Any bleeding complications are not acceptable and in the event of a dispute, difficult to justify. 

5 Conclusion 
Defining patients to have a high suspicion for DVT by Wells score and DD is associated with an over-use of therapeutic 
anticoagulation in almost every fifth patients. According to the guidelines, this overuse should be accepted because of the 
presumed advantages of this strategy in this group of patients. Using Rivaroxaban it can be performed safely and easily 
with a high acceptance and lower cost than using LMWH, at least in Germany. The specific cost/benefit ratio of initial 
therapeutic anti-coagulation has to be investigated in randomised controlled studies. 
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