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ABSTRACT:

Purpose: Venous thromboembolism (VTE) after colorectal surgery is a well-documented complication, resulting in a general

recommendation of extended post-discharge prophylaxis. Rivaroxaban, a factor Xa inhibitor, is a daily tablet approved for
treatment of VTE and prophylaxis after orthopedic surgery.

Aim: The purpose of this study is to evaluate the safety of rivaroxaban for extended prophylaxis after major abdominal and

pelvic surgery.

Methods: This is a retrospective review of patients undergoing major colorectal surgery at a regional hospital in Kiev, Ukraine.
Patients received peri-operative VTE prophylaxis with subcutaneous heparin and then transitioned to rivaroxaban for a total
of 30 days. Occurrences of major or minor bleeding, blood transfusion, and a need for re-intervention were noted. Phone
surveys were administered on post-operative day 30 to assess compliance and satisfaction with the regimen.

Results: A total of 51 patients were included in the study with an average age of 62.4 years. Seventy-one percent of the cases
were abdominal, 29% were pelvic cases and 59% were done laparoscopically. There was one episode of major intra-abdominal
bleeding requiring return to the operating room. There were 2 minor bleeding episodes which did not require intervention. There
were no VTE events in the group. The phone survey response rate was 100%. All but one patient reported having completed the
full course of rivaroxaban. Patients reported that oral prophylaxis was easy to adhere to and preferable compared to injections.

Conclusion: Implementation of extended prophylaxis with rivaroxaban is easy, safe and does not increase rates of post-

operative bleeding.
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ABBREVIATIONS

ACCP - American College of Chest Physicians

ASCRS — American Society of Colon and Rectal Surgeons
CAD - coronary artery disease

CHEF - congestive heart failure

DVT - deep vein thrombosis

NICE - National Institute for Health and Care Excellence
PE - pulmonary embolism

VTE - Venous thromboembolism

INTRODUCTION

Venous thromboembolism (VTE) is a frequent complica-
tion in both medical and surgical patients with substantial as-
sociated morbidity and mortality [1, 2]. The rate of VTE events,
including deep vein thrombosis (DVT), pulmonary embo-
lism (PE) and portal vein thrombosis, is higher among pa-
tients undergoing major abdominal or pelvic surgery [3]. Risk fac-
tors for post-operative VTE include advanced age, malignancy,
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inflammatory bowel disease, pelvic surgery, prolonged im-
mobilization, lithotomy position during surgery and obesity.
The aforementioned risk factors are all common in colorectal surgery
[4]. Given these variables, it is not surprising that colorectal surgery
patients are at high risk for developing VTE [4, 5].

An increasing body of evidence in recent years now favors an extend-
ed duration of post-operative VTE prophylaxis in high-risk patients,
with extended duration commonly defined as 4 weeks post-opera-
tive prophylaxis. These findings have resulted in revised guidelines
from organizations such as the American College of Chest Physi-
cians (ACCP), the National Institute for Health and Care Excellence
(NICE), and the American Society of Colon and Rectal Surgeons
(ASCRS). Guidelines now advocate for extended duration of VTE
in high-risk patients undergoing abdominal or pelvic surgery who
are not at increased risk of bleeding [5, 6]. Enoxaparin, low-mo-
lecular-weight heparin, is the most common and the most studied
medication of choice for extended prophylaxis. However, it requires
daily (or ideally twice daily) injections [4, 5]. Compliance with enoxa-
parin, which ideally requires twice daily injections, has been shown
to be near 60% in colorectal and gynecologic oncology patients, with
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Tab. I. Patient demographics and comorbidities.

GROUP1(N=72)
Age 62.4 (12)
Female 31(61)
BMI 28.4(5.5)
Weight loss 32(63)
CAD 40 (78.4)
CHF 38 (74.5)
ccl 2[1-3]
ASA 2(75)
Indications for surgery
Cancer 46 (90)
Diverticulitis 3(5.9)
Other 2(37)
Risk stratification of VTE
(Caprini score)
Moderate 0.7% 1(1.96)
High1.8% 6 (11.76)
High 4.0% 11(21.57)
Highest10.7% 33 (64.71)

BMI—Body Mass Index, CAD—Coronary Artery Disease, CHF—Congestive
Heart Failure, CCl—Charslon Comorbidity Index, ASA— American Society of
Anesthesiologists classification, VTE—Venous thromboembolism

Tab. II. Surgery performed and post-operative complications.

N, (%)
Abdominal surgery 36 (71)
Pelvic surgery 15 (29)
Laparoscopic approach 30(58.8)
Anastomotic leak 2(3.9)
Superficial wound
infection 7037)
Return to operatingroom 3 (5.9)
Major bleeding 1(1.9)
Minor bleeding 2(3.9)

patients preferring the tablet form of prophylaxis [7, 8].

Rivaroxaban is a factor Xa inhibitor approved for treatment of VTE
and prophylaxis after orthopedic surgery [9, 10]. The daily oral
administration may facilitate adherence. A number of studies com-
paring enoxaparin to rivaroxaban after orthopedic surgery and one
study in trauma patients showed an equivalent safety and efficacy
profile [2, 11-13]. However, the safety of rivaroxaban in extended
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prophylaxis after elective colon and rectal surgery has not been
examined. The purpose of this study is to evaluate real world imple-
mentation and the safety of rivaroxaban for extended prophylaxis
after major abdominal and pelvic surgery.

MATERIALS AND METHODS

Study design and population

This is a retrospective review of patients undergoing major colorec-
tal surgery at a regional hospital in Kiev, Ukraine between 09/14/19
and 03/26/20. All patients undergoing abdominal surgery received
peri-operative VTE prophylaxis with subcutaneous heparin and
then transitioned to rivaroxaban once started on regular diet and
assessed by the surgeon. During an early part of the study peri-
od in Ukraine, the generally recommended prophylactic dose of
10 mg (based on use in orthopedic procedures) was not available,
so 15 mg daily dose was used. Later in the study, as more dosing
became available, patients were switched to 10 mg per day dos-
ing. Adjustments were made for decreased renal function as ap-
propriate. Postoperatively, patients stayed on rivaroxaban for
a total of at least 30 days (individual patient packs are available in
42 tablet quantities). Patients who received anticoagulation for oth-
er indications or refused post-discharge prophylaxis were excluded
from the study.

Data

Patient demographics, indication for surgery, type of procedure,
surgical approach, comorbidities and post-operative complications
including major or minor bleeding, readmission, blood transfusion,
and need for re-intervention were noted.

Outcomes

VTE was defined as a DVT diagnosed by Doppler ultrasound and
/or computed tomography. Patient were examined daily while
in the hospital and had screening for any potential signs of VTE
including leg swelling, calf tenderness, SOB, drop in oxygen
saturation. If suspicious signs were noted, further radiologic stud-
ies were ordered. If radiologic studies were ordered for different
reason (CT scan for example), they were evaluated for the presence
of portal vein thrombosis.

In addition, all patients were seen in a clinical setting within a month
of surgery and evaluated. Major bleeding was defined based on ISTH
(International Society of Thrombosis and Hemostasis guidelines and
was defined as: fatal bleeding, bleeding that is symptomatic and
occurs in a critical area or organ [14] and/or extra-surgical site bleed-
ing causing a fall in hemoglobin level of 2 g/dL (1.24 mmol/L) or more,
or leading to transfusion of two or more units of whole blood or red
cells, with temporal association within 24—48 h to the bleeding and
/or surgical site bleeding that requires a second intervention (open,
arthroscopic, endovascular) or a hemarthrosis of sufficient size as
to interfere with rehabilitation by delaying mobilization or delayed
wound healing, resulting in prolonged hospitalization or a deep
wound infection, and/or surgical site bleeding that is unexpected
and prolonged and/or sufficiently large to cause hemodynamic in-
stability, as assessed by the surgeon. Patients’ charts were reviewed
and patients were surveyed to identify bleeding.

23



ORIGINAL ARTICLE

Tab. I1I. Patient survey results.

N, (%)
Survey response rate 51 (100)
Completed 30-day course 50 (98)
Found rivaroxaban easy to use approach 51(100)
Preferred oral route of prophylaxis (compared 51600)

to injection)

This study was approved by the Institutional Review Board. Use of
this medication including risks, benefits and reported side effects
as well as current absence of indication in colorectal surgery was
discussed with each patient. Only patients who gave consent to
participate were included in the study. Patient risk for developing
VTE was assessed using the Caprini score [15] (Tab. L.).

Phone survey

Scripted phone surveys were administered on post-operative day
30 to assess patients’ compliance and satisfaction with the regimen.
Contact was attempted 3 times via telephone by the treatment team.
Surveys included questions assessing completion of the medication
course, proportion of the tablets taken (in quartiles) if the course
was not completed, and reasons for which the course was not com-
pleted. Commonly reported complications of rivaroxaban including
bleeding, bruising, abdominal pain and dizziness as well as patient’s
preference for post-discharge prophylaxis were also ascertained.

Statistical analysis

Continuous data was described using means and standard deviations
or median and interquartile range depending on normality. Stat-
aCorp. 2018. Stata Statistical Software: Release 15. College Station,
TX: StataCorp LLC was used to complete all statistical analyses.

RESULTS

Demographics and comorbidities

A total of 51 patients were included in the study with an average
age of 62.4 years. Cancer was the most common indication for
surgery in 46 (90%) patients. A substantial proportion of patients
had a pre-operative diagnosis of coronary artery disease (CAD)
(40 patients, 78%) and congestive heart failure (CHF) (8 patients,
74.5%). Most had ASA 1I (75%) and a Charles Comorbidity index
of 2. Thirty-two (63%) patients reported weight loss before surgery,
although median pre-operative albumin was within normal range
at 3.4 [3,2-3, 8] (Tab. L).

Operative details

Thirty-six (71%) and 15 (29%) patients underwent abdominal and
pelvic surgeries, respectively. Procedures included low anterior re-
section (13), abdominoperineal resection (2), sigmoid/left colecto-
my (20), right colectomy (6), colostomy (6), total abdominal colec-
tomy (1), transverse colectomy (2) and colostomy takedown (1).
A laparoscopic approach was used in 30 patients (58.8%) (Tab. IL).
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Post-operative outcomes

The average length of stay was 5 days (range 3—10 days) with
an average of 2 days before passing flatus. Two patients (3.9%)
developed an anastomotic leak requiring a return to the operating
room for a washout and proximal diversion. An additional patient
was taken to the operating room for a washout associated with
bleeding (see below), bringing the total return rate to operating
room to 5.9%. Seven patients (13.7%) developed superficial wound
infections. There were no deaths during the study period (Tab. IL.).

VTE prophylaxis and bleeding complications

The majority of patients (40 patients or 78.4%) received pre-op-
erative subcutaneous heparin prophylaxis. All patients received
post-operative subcutaneous heparin and transitioned to rivar-
oxaban when tolerating regular diet and had stable hemoglo-
bin (all by POD #3). Patients were required to walk starting on
POD #1. Patients were sent home on 30 days of rivaroxaban, dosed
as closely as possible to their ideal weight-based calculation. All
patients were assessed daily once in the hospital for signs suspi-
cious for VTE such as leg swelling, calf tenderness, shortness of
breath or drop in oxygen saturation. In addition, patients were
again assessed in person when they returned for post-operative
visit and all by POD #30. No VTE complications were noted dur-
ing the post-operative period. Three patients developed bleeding
complications. One patient developed intraluminal bleeding be-
fore initiation of rivaroxaban and was treated conservatively. One
patient reported a subcutaneous hematoma during the post-oper-
ative phone survey. One patient was re-admitted with abdominal
bleeding requiring a return to the operating room for a washout;
the patient in this incident reported taking twice the prescribed
dose of rivaroxaban. A total of 4 (7.8%) patients required blood
transfusions, but all blood transfusions were done pre-operatively
due to low hemoglobin on presentation and none were done for
bleeding related complications.

Patient survey result

A phone survey was administered on post-operative day 30 with
a 100% response rate. Fifty of 51 patients (98%) finished their full
30-day course of rivaroxaban (Tab. III.). A course was stopped
early in the patient discussed above who took twice the recom-
mended dose and was readmitted with abdominal bleeding. In ad-
dition, one patient noted a subcutaneous hematoma that self-re-
solved while on medication. Ninety-six percent of patients did not
experience any side effects from rivaroxaban. All of the patients
surveyed found this anticoagulation approach easy to use. When
asked about their preferred method of anticoagulation, 100% of
patients preferred the oral route compared to injections (using in-
patient administration of heparin was the point of comparison).

DISCUSSION

This study demonstrates that the implementation of long-term
post-operative prophylaxis with rivaroxaban after colon and rec-
tal surgery is easy and safe. The oral course is preferred by patients
and may be an acceptable alternative to the current standard,
especially in a low resource environment.
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Chemoprophylaxis remains the mainstay of VTE prevention in
surgical patients [5]. Extended prophylaxis in high risk patients
including cancer and inflammatory disease patients and patients
undergoing high risk surgery has been recommended [2, 5].
Multiple studies showed this approach to decrease rates of VTE
without a significant increase in rates of bleeding-related compli-
cations. Enoxaparin, a low-molecular-weight heparin has been
a gold standard for extended VTE prophylaxis given its superior
efficacy to unfractionated heparin as well as once a day prophy-
lactic dosing [5, 6, 16]. However, compliance with these prophy-
lactic recommendations remains an issue due to a combination
of poor provider and patient compliance [7, 17]. In addition, cost
and availability may limit access especially in low resource envi-
ronments. Rivaroxaban, administered orally, has indications for
treatment of VTE as well as prophylaxis in elective orthopedic
surgery [10, 11]. A number of prospective trials evaluating rivar-
oxaban compared to enoxaparin showed improved outcomes for
rivaroxaban. For example, Erikson et al. (RECORD trial) reported
lower rates of major VTE in patients on rivaroxaban (0.2%) when
compared to enoxaparin (2%, p < 0.001) without a significant in-
crease in major bleeding (0.3 vs. 0.1% respectively, p = 0.18) [18].
Evaluation of rivaroxaban in a non-orthopedic population has been
limited, however the existing data suggests that it may be similar-
ly safe and effective. Kingdon et al. reported similar rates of VTE
between rivaroxaban and enoxaparin in the adult trauma popu-
lation (1.3% in both groups, p = 1) without a significant difference
in post-operative bleeding complications [12].

In this study, there was one minor (hematoma in the outpatient
setting) and one major bleeding complication that were attributed
to this medication. The patient with major intra-abdominal bleed-
ing required re-exploration and washout. The patient, however,
admitted to having taken double the recommended dose in order
to “improve prophylaxis” There were no other significant side ef-
fects that could be associated with rivaroxaban use. There were
no clinically significant episodes of VTE in our study, but it was
not powered to detect these complications.

The survey administered to patients showed that they preferred
an oral route of prophylaxis compared to injections (all received
subcutaneous heparin in the hospital and thus could compare).
This was also possibly responsible for a much larger proportion of
patients completing the full or near full course of prophylaxis than
has been reported in literature. There was potentially a cultural
component of the unusually high response to the survey since pa-
tients in Ukraine expect a portion of their post-surgical follow-up
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to be done via telemedicine, and thus anticipate and are willing to
have phone conversations with providers.

This is the first study to our knowledge that evaluates real world
use of rivaroxaban for extended prophylaxis after colorectal
surgery that also includes a patient survey. At the time of this
study, the cost of the course (42 days based on packaging) was
$33-70 in Ukraine and was more affordable for patients when
compared to enoxaparin ($100-150 for a 30-day course). In
addition, injections require teaching and assistance. Both of
the above may make rivaroxaban a suitable alternative to the
current recommended extended prophylaxis within both rich
and low resource environments. Other advantages of our study
include high compliance with medication use and follow-up sur-
veys. All patients included would be considered high risk and
qualify for extended prophylaxis. A randomized, double-blind
study, PROLPAS II has recently been initiated to further evalu-
ate the role of rivaroxaban in extended prophylaxis after laparo-
scopic colorectal surgery.

This study has a number of limitations. A small number of patients
included may underestimate the incidences of complications,
both bleeding and VTE. Routine screening for post-operative
VTE was not done due to regional limitation which can under-
estimate the true number of events, even if they were asympto-
matic. The non-randomized nature of the trial may introduce
bias. Although there was great compliance with the phone sur-
vey, recall bias may be an issue. Due to packaging limitations,
patients were given 42 total days of rivaroxaban, which is longer
than the standard 30-day prophylaxis. Patients were instructed
to stop taking the medication after finishing the 30-day course,
although it is possible that some patients took it longer and po-
tential issues associated with that were not accounted for in this
study. For most of the study duration, only 2 dosages were avail-
able and both were higher than the 10 mg per day dose currently
used for prophylaxis after orthopedic surgery.

CONCLUSION

The implementation of extended prophylaxis with rivaroxaban is
easy, safe and does not increase rates of post-operative bleeding.
This prophylactic approach is preferred by patients and has good
patient compliance. Larger studies that assess the efficacy of ri-
varoxaban for VTE prophylaxis and studies comparing patient
tolerance of oral versus subcutaneous formulations are needed.
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