The appropriateness of rivaroxaban drug level monitoring
and the impact on clinical management of patients
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Background
Direct Oral Anticoagulants (DOACs) such as rivaroxaban do not require
routine therapeutic drug monitoring (TDM). However, there are significant
pharmacokinetic drug-drug interactions with DOACs and use in patients
with borderline renal function is common. Clinical scenarios where it may be
appropriate to perform TDM for DOACs such as rivaroxaban is unclear. Adding to
this uncertainty, is the lack of clarity in meaningful interpretation of rivaroxaban
TDM. Additionally, large interindividual variability in reported peak and trough
levels makes determination of a therapeutic range difficult (table 1). Despite
this, 78 rivaroxaban levels have been ordered from 2015 to March 2019 in our
tertiary hospital.

The most common reasons for TDM are shown in figure 2. In many instances
these rationales were determined by the investigators judgment. Of note,
almost half of all patients (n=30) had no documented rationale for TDM from
the medical staff.
Figure 2. Reasons for ordering rivaroxaban levels

Table 1. Literature review of peak and trough rivaroxaban levels
Source
Al-Aieshy et al. (2016)1
Steffel et al. (2018)2
Ikeda K, Tachibana H (2016)3

Peak (ng/mL)
120 -375
184-343
99-821.3

Trough (ng/mL)
5-84
12-137
0-290.3

Aim
To investigate the rationale for ordering rivaroxaban TDM at the PAH, the levels
achieved and to explore the impact of rivaroxaban TDM on clinical management.

Methods
A retrospective audit was conducted on all rivaroxaban TDM ordered between
2015 to May 2019 at a large tertiary hospital. Patients ordered a rivaroxaban
level were identified by the hospital’s pathology software. Their electronic
medical record (iEMR) was then audited.

Results
Due to time constraints 65 out of 78 identified rivaroxaban levels were audited.
The indication was mainly AF (50%), and venous thromboembolism (44%). In
terms of dose, 68% of patients were taking 20mg daily, 15% were taking 15mg
once daily and 15% were taking 15mg twice daily.
Figure 1. Distribution of peak and trough levels for patients
receiving the 20mg daily dose of rivaroxaban

Of the 21 patients who had their level checked before surgery, 6 had a change in
the surgical plan. The literature suggests that levels <50ng/mL are appropriate for
patients to go ahead with surgery4. Seven patients had a level >50ng/mL and two
of these had their surgery postponed as seen in table 3 below.
Table 3. Outcomes for patients who had a rivaroxaban level
checked pre surgery (n = 21)
Level

Surgery proceeded
as planned

Change in
surgery plan

<50ng/mL
>50ng/mL

10
5

4
2

Limitations
There was very little documentation from the medical teams around the
rationale and impact of rivaroxaban TDM. It was often very difficult to determine
the time post dose that the level was taken, which affects interpretation with
differing ranges available for peak and trough levels.
The original study design also evaluated the impact of Body Mass Index (BMI)
and estimated glomerular filtration rate (eGFR) on rivaroxaban level, however,
due to small sample size, these results were not significant.

Conclusion
As seen in the literature expected rivaroxaban peak and trough levels are highly
variable. Overall this audit demonstrated that the rationale for rivaroxaban TDM
was poorly documented. The results from this audit do not provide support for
rivaroxaban TDM. Clinicians should be aware of the limitations of rivaroxaban
TDM and encouraged to document rationale for rivaroxaban TDM and decisions
influenced by this.
Table 2. Mean Peak and Trough Rivaroxaban Levels
Rivaroxaban Peak Level: 0 – 4 hours post Trough Level: 20 – 24 hours post
Dose
dose (ng/mL)
dose (ng/mL)
Mean
Median
Mean
Median
15mg BD
97.87
101.4
n/a
n/a
20mg OD
183.36
164.2
66.61
98.8
Poster produced by Patient Safety & Quality Unit,
Princess Alexandra Hospital, 2019
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