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Objective: Currently, rivaroxaban is widely used clinically for thromboprophylaxis after surgery. However, there
are concerns on effectiveness and safety of rivaroxaban for its proper use. We aimed to evaluate the effective-
ness and safety of rivaroxaban in orthopaedic patients after total hip replacement surgery in a large medical
centre after the preferred formulary was switched from enoxaparin to rivaroxaban. Methods: The study was
conducted on the patients who underwent hip arthroplasty surgery at the department of Orthopaedic Surgery at
Seoul St. Mary’s Hospital, South Korea. Electronic medical records were retrospectively reviewed to identify
patients treated with rivaroxaban following total hip replacement between February 2011 and March 2012.
Evaluation criteria included indications for use, dose, initiation and duration of therapy, drug interactions,
adverse reactions, and status of health care reimbursement. The patients who were on enoxaparin were also
reviewed as a reference. Results: We identified 57 patients who received rivaroxaban and 50 who received
enoxaparin. All patients were prescribed the drugs for Korean Food and Drug Administration—approved indica-
tions. No thromboembolic or bleeding events were observed in either group. However, only 5.3% of rivaroxa-
ban-treated patients had an appropriate length of prophylaxis and only 3.5% began rivaroxaban treatment at the
recommended time. Surprisingly, 47.4% of rivaroxaban-treated patients received rivaroxaban despite being ineligi-
ble for reimbursement benefits. Conclusion: Rivaroxaban was generally well tolerated clinically. However, the
duration of treatment, the time of initiation and patient eligibility for reimbursement require improvements,

emphasising the need for education which indicates the area of pharmacists’ involvement.
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Venous thromboembolism (VTE), including deep vein
thrombosis (DVT) and pulmonary embolism (PE), has a
negative impact on patient mortality and morbidity." The
incidence of VTE is high after orthopaedic total hip
replacement (THR) surgery and total knee replacement
(TKR). Without proper prophylaxis, the rate of DVT can

Correspondence to : Sandy Rhie
Division of Life and Pharmaceutical Sciences
and College of Pharmacy, Ewha Womans
University, Seoul 120-750, Korea
Tel: +82--2-3277-3023, Fax: +82-2-3277-2851
E-mail: sandy.rhie@ewha.ac.kr

range from 41-85%, the rate of PE can be as high as 30%,
and fatal PE rates can range from 0.1 to 2%.>> VTE is
usually prevented by anticoagulant treatment, including
intravenous injections of unfractionated heparin, low
molecular weight heparin (LMWH) and fondaparinux.
However, the inconvenience of injections limits self-
administration of these anticoagulants, especially after dis-
charge from the hospital.>* Warfarin can be used to pre-
vent VTE after orthopaedic surgery, but it has a narrow
therapeutic index, requires close monitoring, and is associ-
ated with late onset VTE, which then requires bridging

with heparin preparations.”



Rivaroxaban, a direct and selective oral coagulation fac-
tor Xa inhibitor, has been investigated as a replacement for
traditional anticoagulants.>” This agent has a bioavailabil-
ity of about 80-100% and a half-life of about 5-9 h.*”
Rivaroxaban also shows post-THR superiority to enox-
aparin, a LMWH, in efficacy and safety in randomized
clinical trials.'®'"” The rivaroxaban dose for VTE prophy-
laxis is 10 mg/day orally, with regular monitoring is not
required for efficacy and safety.®) The duration of antico-
agulation prophylaxis is based on the type and severity of
surgery and individual risk factors for VTE, but the guide-
lines recommend that rivaroxaban be administered for 35
days after THR and for 14 days after TKR.> Approxi-
mately 14% of treated patients in the phase III trials expe-
rienced adverse reactions, with 3.3% and 1% experiencing
bleeding and anaemia, respectively.'” Other common
adverse reactions included nausea and an increase in tran-
saminases.'?

The department of Orthopaedic Surgery at Seoul St.
Mary Hospital, one of the major university hospitals in
South Korea with a 1400-bed capacity, switched the pre-
ferred formulary of post-THR prophylaxis from enoxa-
parin to rivaroxaban in September 2011. Although
rivaroxaban showed superior post-THR outcomes com-
pared with enoxaparin in major clinical trials,'” it can
only benefit to patients if it is used appropriately which
involves that physicians prescribe it according to evi-
dence. The drug utilization review needs to be followed
to assess and correct the appropriateness of drug
prescription'® when it is still new on the market with
few post-marketing reports.

The objective of this study was to investigate whether
rivaroxaban is being prescribed and administered prop-
erly according to the guidelines in practice during this
early stage of use in patients who underwent THR.

METHOD

This single-centre, time-comparative, retrospective
electronic medication review involved 107 patients, 50
receiving enoxaparin from February to August 2011
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and 57 receiving rivaroxaban from September 2011 to
March 2012. The formulary change from enoxaparin to
rivaroxaban occurred in September 2011, with no THR
patient receiving enoxaparin after the formulary change
and therefore no patient overlaps in medication. The
study protocol was approved by the institutional review
board of Seoul St. Mary Hospital.

We included all patients admitted for THR who received
rivaroxaban or enoxaparin to prevent VTE during the
study periods. Data collection was managed and evaluated
by the American Society of Hospital Pharmacists “Criteria
of Drug Use Evaluation, Vol. 1”'® Compliance criteria
were based on the recommendations of the American Col-
lege of Chest Physicians (ACCP) and Summary of Prod-
uct Characteristics (SPC) of rivaroxaban which included
use for the prophylaxis of DVT, which may lead to PE, in
patients undergoing THR. The dosage for prophylaxis
after THR was 10 mg po daily. According to the guide-
lines, treatment should be initiated within 610 h after sur-
gery and when the patient became haemodynamically
stable, and should be continued for 35 days.*'¥ Use in
pregnancy (pregnancy category C) and lactation and con-
comitant medication use with possible drug interactions
were investigated, mainly for non-steroidal anti-inflamma-
tory drugs (NSAIDs) and antiplatelet agents. Adverse drug
reactions included any bleeding or thrombosis-related to
surgery were also examined. The bleeding episode was
evaluated by blood transfusion records, any >2 g/dL
decrease in haemoglobin concentration, and any gas-
trointestinal or minor bleeding. Patients were followed up
for 3 months after discharge by reviewing the outpatient
clinic visit records. Eligibility criteria of the study subjects
were assessed for reimbursement for rivaroxaban by the
National Health Insurance (NHI) of Korea. These included
THR or TKR with body mass index (BMI) >30 kg/m?,
concurrent oestrogen therapy, varicose veins in the legs,
aged >60 years, immobility >1 week, congestive heart fail-
ure, respiratory failure, malignancy, insertion of central
venous catheter, chemotherapy, sepsis and a history of
VTE.'® Enoxaparin was also evaluated with the same cri-
teria used with rivaroxaban to be used as a reference.



Rivaroxaban in Patients Undergoing Hip Arthroplasty in Korean Patients: Implications in Clinical Practice 3

RESULTS

Study Subjects

The baseline characteristics of the two groups were sim-
ilar, including mean age, the ratio of males to females, and
body mass index (BMI) (Table 1). The percentages of
patients >60 years old who were considered at high risk
for VTE were 43.9% in the rivaroxaban and 54% in enox-
aparin groups, respectively, as were the percentages with
pre-existing comorbid conditions.

Indications and Dosage

All patients received rivaroxaban or enoxaparin for
approved prophylaxis after THR. All study subjects were
compliant with the recommended prophylactic doses of
rivaroxaban 10 mg/day orally or enoxaparin 40 mg/day
subcutaneously daily (Tables 2).

Initiation of Medication and Duration of Therapy

The mean starting time of rivaroxaban treatment was
4.4 days after the end of surgery, with only two of 57 (3.5%)
starting rivaroxaban at the time recommended by the crite-
ria. None of the patients in the enoxaparin group began
treatment at the time recommended by the guidelines.

The recommended duration of prophylaxis after major
orthopaedic surgery is 35 days with rivaroxaban and 7-10

days with enoxaparin.>'> We found that only three of 57
(5.3%) patients in the rivaroxaban group and only six of
50 (12%) in the enoxaparin group were treated for the rec-
ommended duration. Forty-two patients (73.7%) in the
rivaroxaban group were treated for less than 35 days, and
43 patients (86%) in the enoxaparin group were treated for
<3 days (Tables 2).

Use in Specific Populations
One nursing mother was treated with rivaroxaban for
5 days while in the hospital (Table 2).

Drug Interactions and Adverse Reactions

Postoperatively, 84.2% of patients in the rivaroxaban
group and 76% in the enoxaparin group were taking
NSAIDs, but no harmful interactions were observed.
No patient experienced any bleeding or thromboembo-
lism relating to rivaroxaban use were reported during
the study (Table 2).

Reimbursement Eligibility

Of the 57 patients treated with rivaroxaban, 30 (52.6%)
were eligible for reimbursement by the Korean NHI.
Although all patients were eligible for reimbursement
for enoxaparin, 27 rivaroxaban-treated patients (47.4%)
were not eligible and paid for this drug out-of-pocket.

Table 1. Demographics of the Patients Receiving Rivaroxaban or Enoxaparin FollowingTotal Hiparthroplasty.

Rivaroxaban Enoxaparin

n=57 =50 P-value*
Age, Average 55.6 61.22 0.15
> 60 years old, n (%) 25 (43.9%) 27 (54%)
Women, n (%) 32 (56.1%) 26 (52%) 0.67
Long-Term Immobility, n (%) 1 (1.75%) None
Median Body Mass Index, kg/m2 22.7 22.8 0.32
History of Thromboembolism, n (%) 1 (1.75%) None
Comorbidities, n, (%) 28 (49.1%) 27 (54%) 0.98
Hypertension 8 (14%) 8 (16%)
Diabetes mellitus (DM) 4 (7%) 2 (4%)
Systemic lupus syndrome 2 (3.5%) 1 2%)
Rheumatic arthritis 1 (1.8%) 2 (4%)
Hypertension & DM 3(5.3%) 7 (14%)
Renal/hepatic insufficiency 0 0
Others** 10 (17.5%) 7 (14%)

*Student ¢ tests and ° tests were applied for continuous and nominal data as appropriate. p < 0.05
**Schizophrenia, acute myeloid leukaemia, urinary tract infection, tuberculosis, thyroid nodule, history of brain tumour, kidney transplantation,
thyroid goitre, Parkinson’s disease, ischemic cerebral attack, osteoporosis, hypothyroidism, and asthma.



The non-reimbursed patients in the rivaroxaban group
paid about US$211 for prophylaxis, whereas the cost
for full duration of enoxaparin prophylaxis was US$69
(Tables 2).

Outpatient Follow-up

Follow-up data for at least 3 months after discharge
were available by reviewing the record from outpatient
clinic visits. Thirty three rivaroxaban-treated and 42 enox-
aparin-treated patients were available upon reviewing.
None of the patients in either group reported bleeding or
VTE (Tables 2).

DISCUSSION

With rivaroxaban was introduced to the hospital as a

Kor. J. Clin. Pharm., Vol. 24, No. 1, 2014

replacement of enoxaparin in patient who underwent THR,
drug utilization evaluation was performed. We found that
indications for use and prescribed dosages of rivaroxaban
and enoxaparin were well compliant with the criteria of
each drug.’ However, we did observe deviations in the
timing of initiation and the duration of therapy.

The timing of initiation and the duration of prophylactic
therapy are reflected on individuals’ VTE risks and the
types of orthopaedic surgery. It is commonly recom-
mended that the first dose of rivaroxaban be administered
within 6-10h or when the patient becoming haemody-
namically stable after THR surgery and be continued for
35 days.” By contrast, enoxaparin for thromboprophylaxis
should be administered either 12h before surgery (in
Europe) or 12 h after surgery (in North America).®'>!¥
Although North American recommendation is more con-

Table 2. Evaluation of RivaroxabanUsage: Criteria and Compliance.

Rivaroxaban Enoxaparin
Evaluation Criteria N=57 N=50
n % n %
Indication of Use 57 100% 50 100%
TherapyInitiated on Time" 2 3.5% None
Duration of Therapy
Rivaroxaban
35 days 3 53% NA
<35 days (Unmet criteria) 42 73.7% NA
>35 days (Unmet criteria) 12 21% NA
Enoxaparin
7-10 days NA 6 12%
5-7days (Unmet criteria) NA 1 2%
<=3days (Unmet criteria) NA 43 86%
Dose 10 mg once daily 57 100%
Use DuringLactation 56 98.2% 50 100%
Concomitant Use of Drugs with Known Interactions** NA
N.SAI.DS*** (ex diclofenac, ibuprofen, celecoxib, meloxicam, 48 84.2% 38 76%
piroxicam, ketoprofen.)
Systemic glucocorticosteroids NA NA 48 96%
Potassium sparing diuretics NA NA 50 100%
Angiotensin receptor inhibitors NA NA 49 98%
Reimbursement Eligibility” 30 52.6% 50 100%
Adverse Reactions
Bleeding or venousthromboembolism in 3 months of discharge None None

* Rivaroxaban: Initiated within 6-10 h after surgery and haemodynamicallystable. Enoxaparin: Administered either 12 h before surgery (in

Europe) or 12 h after surgery (in North America)

** At least one dose during administration of rivaroxaban was considered concomitant use

*** Non-steroidal anti-inflammatory drugs (NSAIDs)

*THR or TKR, body mass index (BMI) >30 kgmz, concurrent oestrogen therapy, varicose veins in the legs, aged >60 years, immobility >1 week,
congestive heart failure, respiratory failure, malignancy, insertion of central venous catheter, chemotherapy, sepsis and a history of VTE
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servative than European’s in the effort of avoiding poten-
tial major bleed in preoperative preparations and
restrictions in anesthetical procedure, the timing of the first
dose of anticoagulant is to administer as early as possible
after surgery with haemodynamic stability warranted.”
Low rate of compliance in the categories in the study indi-
cates that the need for education for providers and other
healthcare professionals in perioperative use of rivaroxa-
ban in the orthopaedic patient population.

Extended prophylaxis for THR has been found to reduce
the incidence of symptomatic and asymptomatic VTE
more effectively than shorter-term prophylaxis.'” New
diagnosis of DVTs has been reported to form after the dis-
continuation of short-term prophylaxis.'® Several meta-
analyses have suggested that extended thromboprophy-
laxis after THR reduces the incidence of symptomatic
VTE events, without increasing the risks of major bleed-
ing."”?) Indeed, the guideline from the ACCP recom-
mends extended thromboprophylaxis after THR as a grade
1A recommendation.” The National Institute of Health
and Clinical Excellence (NICE) guidelines in 2007 and
2009 also recommend that enoxaparin or fondaparinux be
administered for 4 weeks.'* It mentions that rivaroxaban,
a newer anticoagulant, 10 mg orally to be administered
within 6-10 h after surgery when an absence of bleeding is
confirmed. Furthermore, they recommend that rivaroxa-
ban, regardless the presence of mechanical prophylaxis, be
continued for 35 days in patients at high risk of VTE. This
includes patients who are aged >60 years and have a his-
tory of VTE, long-term immobility, congestive heart fail-
ure, obesity, myocardial infarction or stroke.'**? In our
study subjects, there were about a half of the patients with
>60 years old, a history of VTE, and/or immobility which
considered as high risk. However, only two subjects
started rivaroxaban in recommended time frame and only
three patients continued rivaroxaban for 35 days. Six
patients (10.5%) in the rivaroxaban group and 41 (82%) in
the enoxaparin group were on compression stockings, the
pharmacological prophylaxis is still preferred in addition
to mechanical prophylaxis due to the VTE risk after THA
surgery.>?”)

RECORD-2 was a randomized trial comparing 35 days

of rivaroxaban 10 mg/day and 15 days of enoxaparin 40
mg/day followed by oral placebo for 20 days as prophy-
laxis in the setting of THR.!” Rivaroxaban was found to
be significantly superior to enoxaparin in the incidence of
the primary efficacy outcome of a composite of DVT, non-
fatal PE, and all-cause mortality up to day 3042 and the
secondary endpoints as well. This result actually added to
the evidence that an extended duration of thromboprophy-
laxis after THA is more effective than short-term therapy.
Noting that extended thromboprophylaxis after THA is
already recommended in the current guidelines with
LMWHs, fondaparinux or vitamin K antagonists, but there
were concerns that such treatment is underused after hos-
pital discharge to complete the recommend treatment
course. Unfortunately, the similar occurrence was observed
in our study. With fixed oral dosing and no monitoring,
rivaroxaban would be thought an easier option to carry out
compared to warfarin or LMWHs, but it may be too early
to be reflected in the current practice yet. Interestingly,
four patients in the rivaroxaban group were found to be
treated for longer than recommended, which no proven
benefit with the elongation of treatment period, whereas
bleeding risk is increased.

Nevertheless the prevalence of VTE is known to be lower
in Asian compared to other ethnicities; the incidence of
VTE is increasing in recent years.25’26) Misconception of
low VTE rates in Asia region would make people believe
that the low dose or short duration of prophylaxis could be
sufficient to prevent VTE after surgery in Koreans.>*® A
recent evaluation of VTE prevalence following mechanical
prophylaxis in Korean patients after orthopaedic surgery
found that VTE had an incidence of 1.99%.%%> Some stud-
ies in Korean patients undergoing hip surgery showed that
VTE rates without prophylaxis were between 10% and
169282931

Firstly, shorter duration of treatments in practice, such as
observed in this study, is likely due to a lack of education
given to hospital providers and the absence of a well-orga-
nized hospital protocols and policies in place. Another rea-
son for hesitation to use rivaroxaban with a full
prophylactic course may be unknown direct reversal agent
which can be an issue when prescribed as a discharge



medication. Proactive use of prophylactic anticoagulants
should be established as long as patients are haemodynam-
ically stable without active bleeding concerns.

The Rocket AF trial showed that the concomitant use
of <100 mg/day aspirin was an independent risk factor
for major bleeding with rivaroxaban.*® This supports
the notion that NSAIDs are associated with bleeding
risk when used with rivaroxaban. However, we did not
observe bleeding episodes resulting from interactions
between NSAIDs and rivaroxaban in our study. This is
likely because of the relatively short follow-up period
and the small number of included subjects. It should
still be emphasized, however, that any signs or symp-
toms of blood loss be monitored in rivaroxaban-treated
patients receiving concomitant NSAIDs or other plate-
let aggregation inhibitors.

A cost-effectiveness associated with rivaroxaban com-
pared to enoxaparin favoured rivaroxaban for the preven-
tion of VTE by a decision-analytic model based on the
results from ROCORD trials.>'*? Yet, another study anal-
ysed a lack of adequate financial incentives to German
hospitals to use rivaroxaban.’? Our study wasn’t designed
to look at the cost saving effectiveness from rivaroxaban in
the hospital, but we decided to investigate if any presence
of drug cost burden to THR patients. Reimbursement for
pharmaceuticals after THR in Korea is governed by the
National Health Institute (NHI). While enoxaparin, war-
farin and INR monitoring visits are all have no restrictions
to get paid for THR related medication cost, rivaroxaban
still is not fully eligible to get reimbursed under Korean
NHI plan. The hospital protocols and policies, and educa-
tion programs regarding optimal choices for postoperative
anticoagulants, safe and effective use and reimbursement
information are expected to solve the current problems in a
certain extent.

One patient was a nursing mother who was administered
rivaroxaban for 5 days, but there was no report of any
adverse reactions. It is not known if rivaroxaban is
excreted in human milk, thus a decision should be made
whether to discontinue nursing or discontinue/change the
drug®

One of interesting finding was the unmet criteria of peri-
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operative initiation timing and duration in both enoxaparin
and rivaroxaban.

This study had several limitations, including a small
sample size, a retrospective design, and being conducted at
a single centre. However, as this study was performed at a
1400-bed major university hospital, the result from other
practice setting may not differ considerably. The study
might be too early to in the transition period of the formu-
lary change. It warrants revisiting the evaluation of rivar-
oxaban use later. Understanding the efficacy, safety and
reimbursement eligibility is important for physicians,
nurses and other healthcare providers. The expanded indi-
cations for other uses of rivaroxaban emphasize the impor-
tance of these results in designing proper policies and
procedures for its future use in hospital settings.

CONCLUSION

This study evaluated the use of rivaroxaban in patients
undergoing THR. We observed delays in perioperative ini-
tiation and a shorter-than-recommended thromboprophy-
lactic treatment. Further improvements regarding guideline
compliance and hospital policies are required for the safe
and effective use of rivaroxaban.
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