The incidence of symptomatic thrombus in TKA patients has no correlation with use of anticoagulants after discharge
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Running title: Anticoagulants had no effect on SVT after TKA
Abstract

Background: Many guidelines indicated that to continue using anticoagulant drugs to reduce the incidence of symptomatic venous thrombosis (SVT) in total knee arthroplasty (TKA) patients after discharged. 
Objective: This retrospective analysis included 407 consecutive patients who underwent TKA at the Lanzhou University Second Hospital in China. Cases history from Jan. 2013 to Dec. 2016. 

Methods: The group A were taken hypodermic injection of low molecular heparin for 5-10 days after surgery at the hospitalization time, then continued oral rivaroxaban after hospital discharge. The group B were only taken hypodermic injection of low molecular heparin for 5-10 days at the hospitalization time. Baseline characteristics of patients, total complications of SVT，any venous thromboembolic disease (VTE), deep venous thrombosis (DVT), pulmonary embolism (PE), lower limbs swelling, bleeding and mortality following hospital discharge were compared between the two groups.

Main outcome measures: The main outcome measures were incidence of bleeding and death duration of in-hospital and out-hospital stay in this study.
Results: After analysis, the results showed that the incidence of SVT patients had no significant difference between the two groups. Moreover, the incidence of VTE, major/minor bleeding, total–DVT, PE, fatal PE and death all had no significant differences between the two groups. But the patients of no smoking or no drinking were superior than the smoking or drinking in the incidence of symptomatic thrombosis. 

Conclusion: There is no enough evidence showed that the TKA patients given anticoagulant after hospital discharged had beneficial to decrease the risk of SVT incidence. Furthermore, the smoking and drinking would increase the risk of symptomatic thrombosis for TKA patients.
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Introduction

Venous thromboembolic disease (VTE) includes deep venous thrombosis (DVT)and pulmonary embolism (PE), which is serious and potential life-threatening complication after major orthopedic surgery, especially total knee arthroplasty (TKA) [1]. Without prophylaxis, 50% to 70% of TKA patients would suffer from DVT [2]. But with prophylaxis, the reported incidence would significantly decrease to 2% to 30% [3]. Lower extremity DVT and PE are the main cause of high mortality in patients after joint replacement. Therefore, adopting effective prevention methods for patients after TKA would reduce the risk of SVT, relieves the pain of the patients, and decreases the cost of medical [4]. However, the incidence of SVT after discharge among TKA patients in our clinical observation is not same as the report above. All guidelines are recommended to use at least one of the following antithrombotic: low-molecular-weight heparin, fondaparinux, dabigatran, apixaban or rivaroxaban after primary hip replacement (THA) [5]. Many studies on preventing DVT after THA or TKA surgery showed that the course of anticoagulant treatment should be used for a minimum of 10 to 14 days in inpatient period and up to 35 days in the outpatient period [6-9]. The studies suggested that the TKA patients should continue to use the anticoagulant after discharged. However, we observed the difference performance with that in clinical practice. 
AIM OF THE STUDY 
The purpose of this study was to estimate whether it is necessary to apply anticoagulant drugs by TKA patients after discharged.
ETHICS APPROVAL

The study was approved by Lanzhou University Second Hospital Human Research Ethics Committee and conducted in accordance with the Declaration of Helsinki. This was a retrospective study, so patient data was de-identified, and informed consent was not requested from patients.

METHODS
Patients

Total 567 elective TKA patients (cases history are from January 2013 to December 2016) were involved in this retrospectively study. Exclusion criteria included: no tolerated for oral anticoagulants; the positive of two lower limbs deep vein color ultrasound; the severe injury liver and kidney; oral antithrombotic or anticoagulant drugs before TKA; a previous blood clot; take medicine which affect the coagulation mechanism; any bleeding diathesis; history of acute intracranial disease or hemorrhagic stroke; major surgery, trauma, uncontrolled hypertension or myocardial infarction within the past 3 months; gastrointestinal or urogenital bleeding or ulcer disease within the past 6 months; concomitant long-acting non-steroidal anti-inflammatory drug therapy (also contraindicated during study treatment). Only patients who were undergoing TKA for the first time by the same surgeon team, meet the above definition and received anticoagulant therapy after operation were eligible for study. And there is no restriction on the age, gender in this study. Finally, 407 TKA patients were recruited as participants. 

Treatment regimens

The patients were divided into two groups. The patients in group A were taken hypodermic injection of low molecular heparin, such as low molecular weight heparin calcium injection (0.4 mL, ih, Qd), or Calcium dioxin injection (0.6 mL, ih, Qd), or Enoxaparin sodium injection (0.4 mL, ih, Qd) for 5-10 days after surgery, then continued oral rivaroxaban (10 mg, po, Qd) for 7-21 days after hospital discharged. The patients in group B were only taken to hypodermic injection of low molecular heparin for 5-10 days after surgery without treatment after discharged. 

After surgery, all indwelling anesthetic catheter were removed. Twelve hours later, patients were given subcutaneous injection of trial medication and encouraged to get out of bed. At the 3rd day after operation, functional exercises were performed and insisted until the patients become normal to leave hospital. All patients were not allowed to given physical anti-coagulation therapy and other drugs which may influence the hemodynamics. But concomitant treatment with low-dose aspirin (<160 mg) and selective cyclooxygenase-2 inhibitors were allowed during the treatment period. Elastic compression stockings were permit, but pneumatic compression devices were prohibited. 

Pharmacodynamics and Safety Evaluation
The efficacy and safety of continue using anticoagulant drugs by TKA patients after discharged were evaluated through following indexes: incidence of bleeding and death during the period of in-hospital and out-hospital stay; the blooding events, including other clinically overt bleeding; the embolism events, including edema of both lower limbs, DVT and PE etc. All data were determined based on cases review, include medical record data and telephone return visit services. Other information included age, sex, height, smoking, drinking, underlying disease, anticoagulants and support activity, etc. The above information must be completed by two partners independently. The average follow-up period was 2-5 years.

Statistical analysis

Baseline data were analyzed using descriptive statistics in which the parameters assessed include age, gender, body mass index (BMI), underlying disease, physical therapy, smoke, drink and complications of symptomatic venous thromboembolism.

The efficacy analyses included all patients with SVT, total complications of SVT during the follow up period. The incidences of any VTE and DVT or PE during the follow up were calculated by using the observed dates in each follow up group, and then the differences in incidence were calculated. Group comparisons were tested by using the Cochran–Mantel–Haenszel chi-square test stratified by unilateral or bilateral surgery. Incidences of SVT and deaths during the follow-up period were also tabulated.

The frequency of bleeding events and of individual bleeding complications associated with the surgical wound was estimated with the use of the observed proportions for each group. Differences between each of the two groups were analyzed with the use of the Cochran–Mantel–Haenszel chi-square test stratified by unilateral or bilateral surgery.
RESULTS

Study Populations

Demographic and surgical characteristics were similar in each group except for a slight excess of women in every group (Table 1). The mean time to the first dose of medication on the 1st day was 21.5h for all treatment groups.
Efficacy: no significant difference between these two group, but drinking and smoking has significant influence on the occurrence rate of SVT

The total complications of SVT (total VTE, death, double lower limb swelling, DVT, PE) occurred about 2.78% (5 of 180) of patients in group A, 1.76% (4 of 227) in group B (Tab 2). There was non-inferior between the two groups (χ2 =0.479; P=0.489) (Tab 2). The testing procedure employed did not show superiority in each group. The superior efficacy analyses was also consistently employed in the analyses of sub-groups defined according to age, sex, underlying disease (include hypertension, diabetes and so on), physical therapy, weight, body-mass index, smoking and drinking (Tab 2). The incidence of SVT has no significant difference between these two groups. Except smoking and drinking, all factors mentioned above did not show superiority in the incidence of SVT in each group. The patients who not smoking or not drinking were superior than the patients who smoking or drinking in each group (no smoking VS smoking ,P(A)=0.0001, P(B)=0.0011; no drinking VS drinking , P(A)=0.0001, P(B)=0.0002，in group A: 28.57 % of smoking, 1.73 % of no smoking, 25% of drinking , 1.57% of no drinking; in group B:11.76 % of smoking, 0.96% of smoking,14.29% of  drinking , 0.94% of no drinking, Tab 2).

In this study, there were 9 patients developed SVT, including 1 patient with fatal PE in group B,  3 patients only have double lower limb swelling during follow-up ( 1 in group A, 2 in group B ).and 4 patients with DVT (3 in group A, 1 in group B) and 1 patients with PE in group A. The incidence of VTE was 2.22% (4/180) in group A, 0.88% (2/227) in group B (Tab 3).The testing procedure employed did not show superiority no apparent difference in SVT, lower limbs swelling, DVT, PE and fatal PE between groups (P>0.05, Tab 3). 

Safety:no significant differences between these two groups

There were 16 patients experienced bleeding events, with 9 (5%) in group A and 7 (3.08%) in group B. There was no significant difference in bleeding events among group A and B (P=0.323). The further analyze show that three patients with major bleeding (2 in group A, 1 in group B) and six patients with minor bleeding (4 in group A, 2 in group B). There were no death in all groups during the follow-up period (Table 4). The safety was similar in each group.

Discussion

Previous research showed that the incidence of both total DVT and PE in patients undergoing elective TKA appears to decline over time in patients enrolled in large clinical trials who receive anticoagulant for thromboprophylaxis [10-11]. But in clinical practice of China, it founded that the incidence of SVT had no correlation with applying anticoagulant drugs after discharged.

This study showed that the risk of SVT was 2.78% (5 of 180) of patients in group A, 1.76% (4 of 227) of in group B. The anticoagulant drugs given low-molecular-weight heparin or/and rivaroxaban starting postoperatively (a mean of 21.5 hours after surgery) has no significant difference in the SVT after TKA among the two groups (P=0.489, Tab 2). However, the guidelines published by the American Academy of Orthopaedic Surgeons suggest using pharmacologic agents and/or mechanical compressive devices to prevent VTE in patients undergoing TKA as a moderate recommendation [12-13]. The American College of Chest Physicians is recommending to use one of the following for a Minimum duration 10 to 35 days following total hip or knee arthroplasty: low-molecular-weight heparin (LMWH), apixaban, dabigatran, rivaroxaban, warfarin [14-17]. The incidence of VTE in patients undergoing elective TKA appears to have declined by the above method. 

The reasons for the difference may go as follows: first, the prevalence of SVT was influenced by races and nationalities [18]. Many studies showed that genetic traits play a very important role in the evaluation of anti-coagulation effect, for example protein C, factor V and so. The patients all came from European and American in the above-motioned guidelines and literatures. Several studies showed that the lower incidence of VTE in Asian patients who undergo TKA as compared to their Western counterparts [19-20]. Samples in our research were all Asians from Gansu province, China. Second, the activity time after operation was significantly associated with the rate of thrombosis. Because the incidence of thrombosis was influenced by the speed of blood flow which was slower would induce thrombosis easier. The speed of blood flow is reduced by the long-term in bed which was influenced by activity time. The patients in our study got out of bed for 12 hours after TKA which might be better for the recovery of patients. Third, the SVT and ASVT were found after TKA patients. The inclusions of above researches include samples of SVT and ASVT. The serious complications include lower limbs, pulmonary embolism and so on, which was almost contain in the SVT. So, in this study, we only include samples of SVT to observe the effect of complications. Forth, the high altitudes have an impact for coagulation system, which wound increased the levels of blood PGI2 (exogenous prostacyclin) [21-22]. It makes the blood vessel extend and inhibit the platelet's contraction that can reduce the incidence of VTE. The elevation of Gansu Province was 1500-3500 meters that was a high region. The samples in this study were all from Gansu Provinces. For all these reasons and more, that might be the cause of differences of the incidence of SVT in different study.

The safety of anticoagulation is probably the most important concern for orthopedic surgeons, especially after TKA, when bleeding into the replaced joint can have catastrophic consequences for clinical outcome. Many studies showed when the anticoagulation increase the incidence of bleeding. But this study showed that the rates of major bleeding with all treatments were lower than previous. Only three patients occurred major bleeding (2 in group A, 1 in group B). 

Many studies report an increasing risk of VTE associated with age, however the assertion is disputable. In this study, the incidence of SVT was not influenced by age (P(A)=0.343, P(B)=0.894, Tab 2). Meanwhile, we also compared other indicators such as sex, underlying disease (include hypertension, diabetes and so on), weight, body-mass index, physical therapy, and time to take medicine. All indicators were not influenced the incidence of SVT in our study.

In this study, we also found that the smoking and drinking increased the risk of SVT (P<0.01, Tab 2). The smoking habit may raise the risk of VTE from many aspects. Smoking can harm blood vessels and nicotine makes blood vessels atrophy, which can increase the blood viscosity [23]. All above-mentioned lead to more clots. Long-term drinking can reduce the level of Protein-C, decrease the function of anti-blood coagulation system, which can increase the fatalness of thrombosis [24]. 

For all these, there was still has many inadequacies in our study. First, sample size was not big enough. To further improve the veracity of conclusion, a larger sample size is needed. Second, all patients only covered one center study not multicenter study in this study. All patients did not make two lower limb vein color ultrasound, but all samples were observed with SVT, so the result accuracy won't be impacted at all for it. Despite these limitations, it seems that along with experimental evidence, and it also offers good clinical evidences for how to use anticoagulant after TKA discharged. But there is no sufficient evidence showed that given anticoagulant after the patients discharged had beneficial to decrease the risk of SVT incidence.
CONCLUSION

This is a particularly important finding for early applied anticoagulant in the post-operative period. There is no enough evidence showed that the TKA patients given anticoagulant after discharged had beneficial to decrease the risk of SVT. Furthermore, the habit of smoking and drinking would increase the risk of symptomatic thrombosis for TKA patients. Therefore, the TKA patients in Asian could not profit from given anticoagulant after discharged and discontinue the habit of smoking and drinking for reduce the risk of SVT.
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