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ESSENTIALS

 There is limited data on the effectiveness of Oral Xa Inhibitors versus Warfarin in the

prevention of recurrence of deep vein thrombosis (DVT), incidence of pulmonary 

embolism (PE), and incidence of post thrombotic syndrome (PTS) in patients 

following intervention for a first-time DVT.

 Retrospective chart review of 35 patients who were referred for endovascular 

intervention following a first time proximal acute iliofemoral, femoropopliteal, or 

popliteal thrombosis and who were begun on Xa inhibitor or Warfarin as ongoing 

anti-coagulation therapy.

 84.2% of patients on Oral Xa anticoagulation treatment suffered a DVT recurrence by

12 months, while only 18.7% of patients receiving Warfarin developed a recurrent 

DVT in the same follow up period, a statistically significant difference.

 No statistically significant difference in incidence of PE, PTS, or Villalta, CEAP, and 

VEINES-QOL scores.

ABSTRACT

BACKGROUND: Anticoagulation is the treatment of deep vein thrombosis (DVT) and prevents

thrombus extension and recurrence of DVT. There is limited data on the effectiveness of Oral Xa

inhibitors versus Warfarin in the prevention of recurrent DVT, pulmonary embolism (PE), and 

post-thrombotic syndrome (PTS), specifically in patients who receive intervention for a first-time

acute proximal DVT.

OBJECTIVES: Add to the literature regarding the effectiveness of Xa inhibitors and Warfarin 

in the prevention of recurrent DVT, PE, and PTS following a first-time proximal DVT.
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PATIENTS/METHODS: Retrospective chart review of 35 patients following a first time 

proximal acute thrombosis and begun on Xa inhibitor or Warfarin as anti-coagulation therapy. 

Data from 2010 through 2019, with an age range of 18-95, including all genders and ethnicities. 

Any patients with symptomatic peripheral arterial disease, chronic inflammatory disease, active 

cancer, history of DVT, inferior vena cava involvement, or with active pregnancy were excluded 

from the study. A Wilcoxon Rank sum was used to compare continuous variables, and a Chi 

Squared/Fischer’s Exact method was used to compare categorical variables.

RESULTS AND CONCLUSIONS: 18.7% of patients undergoing Warfarin treatment suffered 

a DVT recurrence by 12 months, while 84.2% of patients undergoing Oral Xa treatment suffered 

a DVT recurrence by 12 months, a significant difference (p < 0.001). No other outcomes showed

a significant difference. This study is limited by a small number of subjects, and lack of 

standardization across several of the outcome variables. Further research needs to be conducted 

to clarify the objective of this study.
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INTRODUCTION 

Anticoagulation is the most effective treatment of DVT and prevents thrombus extension and

recurrence of DVT. There is limited data on the effectiveness of Oral Factor Ten-A (Xa) 

Inhibitors, also known as Direct Oral Anticoagulants (DOACs) versus Warfarin in the prevention

of Post Thrombotic Syndrome (PTS) and Pulmonary Embolism (PE), and the recurrence of Deep

Vein Thrombosis (DVT), specifically in patients who have received intervention in the form of 

thrombectomy, tPA, or stent placement after a first-time DVT.

The EINSTEIN DVT trial in 2010 concluded that Oral Xa inhibitors are a simple, single-

drug option for the treatment of DVT, and, importantly, that treatment with Rivaroxaban was 

non-inferior to enoxaparin-Warfarin treatment (1). A 2015 Cochrane meta-analysis of 11 

randomized control trials compared direct thrombin inhibitors, Xa inhibitors, and standard 

anticoagulants (unfractionated heparin, low-molecular-weight-heparin, and Warfarin) in the 

treatment of DVTs and PE. This meta-analysis demonstrated a similar rate of recurrent DVT 

between oral Xa inhibitors with standard anticoagulation (which included Warfarin) (2). 

However, this meta-analysis did not specifically only look at Xa inhibitors versus Warfarin to 

prevent recurrent DVT. Our study aims to add to the literature surrounding oral Xa inhibitor 

versus Warfarin anticoagulation treatment to prevent recurrent DVT. The following are major 

themes in our manuscript:

Post Thrombotic Syndrome
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Post-thrombotic syndrome is a chronic, debilitating condition with significant socio-

economic consequences that arises as a chronic complications of DVT. Up to half of patients 

with Deep Vein Thrombosis (DVT) will develop PTS despite optimal anticoagulant therapy (7). 

PTS significantly impacts quality of life and has major health-economic implications for 

patients. M.J. Baldwin, and H.M. Moore published in the Journal of Thrombosis and Hemostasis 

stating that little is known about the effects of different anticoagulants, especially oral Xa 

inhibitors, on incidence of PTS (7).  

Pulmonary Embolism

Pulmonary Embolism is a known, deadly complication of DVTs. It occurs when the blood 

clot travels to the lungs and becomes lodged in the pulmonary vasculature, leading to significant 

chest pain and shortness of breath.  A study published in the New England Journal of Medicine 

in 2012 by the EINSTEIN-PE team has investigated the effectiveness of Oral Rivaroxaban 

(Xarelto, Xa inhibitor), Lovenox, and Warfarin treatment for patients with symptomatic 

pulmonary embolisms and suggests that a fixed-dose regimen of Rivaroxaban is noninferior to 

combined Lovenox and Warfarin therapy for initial and long-term treatment of pulmonary 

embolism (8). In this manuscript, we specifically investigate the effectiveness of these drugs in 

preventing incidence of PE in patients who are first placed on anticoagulant therapy following 

endovascular procedures as an intervention for a first-time DVT.
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In addition to the aforementioned outcomes, our study includes both Villalta and 

Comprehensive Classification System for Chronic Venous Disorders (CEAP) scores as 

standardized methods of reporting different manifestations of chronic venous disorders. 

Subjectively, the Venous Insufficiency Epidemiological and Economic Study Quality of Life 

(VEINES-QOL) questionnaire is also used in this study for each patient.

PATIENTS & METHODS

This study was performed as a retrospective chart review, with the appropriate independent 

review body (IRB) approval and waiver of consent for protected health information completed 

prior to beginning chart review. Patients from Arizona Heart Specialists who were referred for 

endovascular intervention following a first time proximal acute iliofemoral, femoropopliteal, or 

popliteal thrombosis and who were begun on Xa inhibitor or Warfarin as ongoing anti-

coagulation therapy were included. Patient data from the years 2010 through 2019 was gathered, 

with a defined age range of 18-95, including all genders and ethnicities. Any patients with 

symptomatic peripheral arterial disease, chronic inflammatory disease, active cancer, previous 

history of DVT, inferior vena cava involvement, or with active pregnancy were excluded from 

the study.

For each patient the following variables were documented: age, gender, ABO blood type,  

genetic or anatomic risk factors, which anticoagulation treatment he or she received, recurrence 

of DVT and how much time elapsed since the beginning of treatment and the recurrence, 

laterality and location of initial DVT, whether a PE occurred and how much time elapsed since 

the beginning of treatment and the incidence of PE, and incidence of PTS. Additionally, when 
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available, calf, thigh, and ankle measurements were documented, and when multiple were 

available, the time between measurements and difference between measurements was also noted.

Lastly, when available, Villalta, VEINES QOL, and CEAP scores were documented, again 

noting the time between scores and net difference when multiple were available. 

Our investigation has three primary endpoints. First, the incidence of recurrent DVT, 

including the time elapsed since intervention until recurrence. Second, the incidence of PE post-

intervention and while on anticoagulation therapy. Lastly, the incidence of PTS post-intervention

and while on anti-coagulation therapy. These three endpoints will help clarify whether Xa 

inhibitors or Warfarin is superior in preventing a recurrent DVT, PE, or the development of PTS 

in a first-time thrombosis. A Wilcoxon Rank sum was used to compare continuous variables, and

a Chi Squared/Fischer’s Exact method was used to compare categorical variables.

 RESULTS AND DISCUSSION

Figure 1: Patient Demographics and Deep Vein Thrombosis Characteristics

Demographics
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Variables Overall

N=35

Oral Xa

N=19

Warfarin

N=16

p-value

Age, year (median, IQR) 63 (47, 72) 61 (41, 72) 65 (55, 74) 0.22

Gender (female, %) 18 (51.4) 11 (57.9) 7 (43.8) 0.40

Blood type (n, %)

A+

A-

B+

Missing

3 (8.57)

2 (5.71)

2 (5.71)

28 (80.0)

3 (15.8)

2 (10.5)

1 (5.26)

13 (68.4)

0 (0.0)

0 (0.0)

1 (6.25)

15 (6.25)

0.57

Genetic/Anatomic Risk Factors (n, %)

None

Factor V Leiden

MTHFR

Prothrombin Gene Mutation

Other

19 (54.3)

5 (14.3)

5 (14.3)

0 (0.0)

6 (17.1)

7 (36.8)

4 (21.1)

3 (15.8)

0 (0.0)

5 (26.3)

12 (75.0)

1 (6.25)

2 (12.5)

0 (0.0)

1 (6.25)

0.15

Laterality (n, %)

R

L

Missing

16 (45.7)

17 (48.6)

2 (5.71)

8 (42.1)

10 (52.6)

1 (5.26)

8 (50.0)

7 (43.8)

1 (6.25)

0.61

Location (n, %) 0.52
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Iliac

Iliac + Femoral

Other

Missing

15 (42.9)

13 (37.1)

3 (8.57)

4 (11.4)

10 (52.6)

7 (36.8)

1 (5.26)

1 (5.26)

5 (31.3)

6 (37.5)

2 (12.5)

3 (18.8)

Time btwn intervention and DVT , days 

(median, IQR)

8 (5, 12) 8 (6.5, 12) 4 (2, 12) 0.20

Time btwn intervention and PE, months 

(median, IQR)

12 (7, 12) 12 (7, 12) N/A N/A

Wilcoxon Rank sum to compare continuous variables.  Chi-squared/Fisher’s Exact compare 

categorical variables. 

Patient Demographics

Thirty-five patients were reviewed, of which 18 (51.4%) were female and 17 (48.6%) were 

male. 19 were treated with Oral Xa inhibitors, and 16 with Warfarin. Regarding ABO blood 

type, 3 (8.57%) had A+, 2 (5.71%) A-, and 2 (5.71%) had B+ blood types, respectively. 28 

(80%) of the blood types were not available on chart review. 19 (54.3%) of the patients did not 

have a genetic or anatomic risk factor, while 5 (14.3%) had Factor V Leiden mutations, 5 

(14.3%) had MTHFR mutations, and 6 (17.1%) had other genetic or anatomic risk factors. 

Deep Vein Thrombosis Characteristics
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16 (45.7%) of the patients had a right-sided DVT, and 17 (48.6%) had a left-sided DVT. For 

two of the patients (5.71%), laterality was not documented. 15 (42.9%) DVTs were located in the

iliac vein, 13 (37.1%) were located in the iliac and femoral veins, 3 (8.57%) were located 

elsewhere, and 4 (11.4%) were not able to be found in the retrospective chart review.

Figure 2: Deep Vein Thrombosis Recurrence Survival Plot in Warfarin vs. Oral Xa 

Anticoagulation Treatment

18.7% of patients undergoing Warfarin anticoagulation treatment suffered a DVT 

recurrence by 12 months, while 84.2% of patients undergoing Oral Xa anticoagulation treatment 

suffered a DVT recurrence by 12 months, a statistically significant difference between the 

survival curves with a log rank p value of < 0.001
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Figure 3: Incidence of Pulmonary Embolism Survival Plot in Warfarin vs. Oral Xa 

Anticoagulation Treatment

No patients undergoing Warfarin treatment suffered a PE, with a 100% event-free rate at 

12 months. Three patients (15.8%) in the Oral Xa anticoagulation treatment patient population 

suffered a PE by 12 months. The log rank p value of 0.10 indicates a non-significant difference 

between the two survival curves.

Figure 4: Incidence of Post Thrombotic Syndrome Survival Plot in Warfarin vs. Oral Xa 

Anticoagulation Treatment
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43.8% of patients undergoing Warfarin treatment developed PTS by 12 months. 67.2% of

patients undergoing Oral Xa treatment developed PTS by 12 months. The log rank p value of 

0.13 indicates a non-significant difference between the two survival curves.

None of the lower extremity measurements had a statistically significant p-value to indicate a

difference between Oral Xa or Warfarin treatment. Median Villalta scores for both Oral Xa and 

Warfarin treatment showed improvement from the first score to the second score. However, no 

scores, including first documented score, second documented score, and difference between 

scores, showed any statistically significant p-values to indicate a difference between the two 

treatments. CEAP scores, including first, second, and difference between scores, also 

demonstrated no statistically significant p-values to indicate a difference between the two 

treatments. Lastly, the median Veins QOL scores were largely unchanged between first and 
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second scores, and exhibited no statistically significant p-values to indicate a difference between 

the two treatments.

Our data analysis revealed a single statistically significant difference between Oral Xa and 

Warfarin anticoagulation treatment: incidence of DVT recurrence in the two groups. All other 

analyses revealed no statistical significance. 

CONCLUSION

This retrospective chart review examined the effectiveness of Oral Xa inhibitors and 

Warfarin to prevent recurrent DVT, PE, and PTS in patients who are placed on anticoagulation 

treatment following endovascular intervention for a first-time proximal acute iliofemoral, 

femoropopliteal, or popliteal thrombosis. The chart review revealed one statistically significant 

difference in this 35 patient study: whether a DVT recurred or not within 12 months of initiation 

of anticoagulation treatment. The majority (84.2%) of patients on Oral Xa anticoagulation 

treatment suffered a DVT recurrence by 12 months, while only 18.7% of patients receiving 

Warfarin developed a recurrent DVT in the same follow up period. No differences were noted 

with respect to incidence of PE, incidence of PTS, lower extremity measurements, or in the 

absolute and net change score values for the Villalta, CEAP, and VEINS QOL scoring systems. 

Limitations to this study include: small number of patients included, missing ABO blood 

type data upon chart review limiting further sub-analysis, and difficulty with standardizing 

comparisons between lower extremity measurements and Villalta, CEAP, and Veins QOL scores

due to differing amounts of time between documented measurement and scores. Rigorous 

prospective studies are needed to help guide clinicians in choosing which anti-coagulation 
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treatment is more effective in prevention of DVT recurrence, incidence of PE, and incidence of 

PTS in this patient population.
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