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oxaban in an 88-year-old
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Abstract
Rationale: Rivaroxaban has numerous advantages over traditional anticoagulation therapy. Fixed doses can be administered
without requiring routine monitoring of coagulation, and anticoagulation efficacy is more predictable. Safety, including fewer drug
interactions, and reduced bleeding, is also improved with rivaroxaban based on current recommendations. The goal of this report
was to explore if low-dose rivaroxaban 10mg once daily was effective in an elderly patient who developed minor bleeding when
treated with rivaroxaban (10mg twice daily) for a pulmonary embolism.

Patient concerns:We present an 88-year-old female with dyspnea and fatigue, which became increasingly worse over a month
in the absence of medication. Her weight was 64kg. Routine coagulation assays and renal function were normal at time of admission.

Diagnosis: Deep vein thrombosis and pulmonary embolism were confirmed by venous compression ultrasonography and
computed tomography pulmonary angiography.

Interventions: Oral rivaroxaban 10mg twice daily was administered, but the patient developed hemoptysis and gum bleeding 5
days later. The dose of rivaroxaban was reduced to 10mg once daily, and bleeding gradually disappeared after 3 days.

Outcome: At follow-up 90 days after treatment, the patient reported no discomfort. Venous compression ultrasonography and
computed tomography pulmonary angiography showed normal results; therefore, treatment was terminated.

Lessons: Elderly patients exhibit variable tolerance of anticoagulants, warranting careful consideration of the risk of bleeding. Low-
dose rivaroxaban was an effective treatment for pulmonary embolism in the elderly patient presented here.

Abbreviations: DVT = deep vein thrombosis, eGFR = estimated glomerular filtration rate, NT-proBNP = N-terminal pro-brain
natriuretic peptide, PaO2 = arterial oxygen partial pressure, PE = pulmonary embolism, VTE = venous thromboembolism.
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1. Introduction

Elderly patients have a significantly higher risk of venous
thromboembolism (VTE), including deep vein thrombosis (DVT)
and pulmonary embolism (PE), and exhibit worse outcomes
compared with younger adults.[1,2] Multiple factors contribute to
this increased risk are poorly understood. The main treatment for
VTE in elderly patients is anticoagulation therapy. Randomized
clinical trials demonstrate that novel oral anticoagulants
(NOACs) have non-inferior efficacy and potentially superior
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safety compared with vitamin K antagonists (VKAs).[3–6] The
EINSTEIN-PE study established that rivaroxaban exhibits a
significantly lower risk of bleeding than observed with VKAs.
Thus, rivaroxaban may offer improved safety and efficacy as an
anticoagulation therapy in elderly patients.[7] Current guidelines
provide little information regarding diagnosis and treatment of
elderly patients with VTE. Therefore, clinicians need to establish
a safe and effective dose of oral rivaroxaban for use in elderly
patients with VTE.
Here, we report an 88-year-old female with DVT and PE.

Despite hemoptysis and gum bleeding after 5 days of oral
rivaroxaban (10mg twice daily), treatment was continued at a
reduced dose of 10mg once daily. The patient reported no
discomfort at her 90-day follow-up exam. In addition, venous
compression ultrasonography and computed tomography pul-
monary angiography showed normal results. The patient had a
good outcome, and treatment was discontinued.
2. Case presentation

An 88-year-old female presented with dyspnea and fatigue, which
became increasingly worse over a month was admitted to the
hospital. Her symptoms were worse after mild activity and
resolved after rest without medication. She had a 60-year history
of smoking. She was fully conscious at the time of admission and
had a blood pressure of 135/64mmHg, regular heart rate of 100
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Table 1

Laboratory results and drug dosage around the time in hospital and at follow-up.

Results
On admission

(10mg twice daily)
5th d after treatment
(10mg once daily)

20th d after treatment
(10mg once daily)

90th d after treatment
(10mg once daily)

Reference
range

PaO2, mm Hg 62.6 73.4 90.4 93.3 80.0–100.0
eGFR, mL/min 82.1 81.9 79.4 82.7 80
NT-proBNP, pg/mL 2673 107 562 277 <450
D-Dimer, pg/mL 9.37 4.66 1.62 0.39 <0.5
HGB, g/L 129 132 129 125 115–150
INR 0.96 1.11 0.86 1.32 0.84–1.27
PT, s 12.6 11.7 15.6 14.1 11.0–15.0
aPTT, s 33 37.1 29.6 40.8 28.0–42.5

aPTT= actvated partial thromboplastin time, eGFR= estimated glomerular rate, HGB=hemoglobin, INR= international normalized ratio, NT-proBNP=N-terminal pro-brain natriuretic peptide, P2O2=partial
pressure of oxygen, PT=prothrombin time.
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bpm on auscultation, and oxygen saturation of 93% on room air.
She had mild edema in her lower limbs. Her weight was 64kg.
The remainder of her physical examination was normal.
Laboratory tests revealed normal platelets, hemoglobin, electro-
lytes, cardiac troponin-T, liver function, and renal function,
including serum creatinine and estimated glomerular filtration
rate. Routine coagulation measurements, including prothrombin
time, international normalized ratio, and activated partial
thromboplastin time, were also normal. However, N-terminal
pro-brain natriuretic peptide (NT-proBNP) and D-dimer levels
Figure 1. Intraluminal filling defects representing thromboses in the main right and
after therapy (C and D).
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were elevated, and arterial blood gas (PaO2) was lower than
normal (Table 1). Electrocardiogram and transthoracic echocar-
diogram results were normal. Lower limb venous compression
ultrasonography showed a DVT involving bilateral intermus-
cular veins. Computed tomography pulmonary angiography
confirmed the presence of an embolus in the main right and left
pulmonary artery (Fig. 1A and B). The simplified pulmonary
embolism severity index score was 0, and risk stratification of PE
was moderate. Considering her age and risk of bleeding,
treatment was initiated with 10mg rivaroxaban twice daily
left pulmonary artery (A and B); Disappearance of the intraluminal filling defects
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instead of the standard recommendation of 15mg twice daily.
After 5 days of therapy, dyspnea and fatigue improved, D-dimer
levels decreased, and arterial blood gases increased (Table 1). At
that time, the patient developed hemoptysis and coughed up 100
ml fresh blood and produced 30ml blood from the gums.
Laboratory assays revealed normal platelets, hemoglobin, and
coagulation. Rivaroxaban was reduced to 10mg once daily.
Bleeding ceased 3 days later with approximately 280ml of total
blood loss. The patient was hospitalized for 20 days. Symptoms
resolved before discharge, with NT-proBNP, D-dimer levels, and
PaO2 returning to normal. However, a DVT involving bilateral
intermuscular veins remained present on lower limb venous
compression ultrasonography. At her 90-day follow-up evalua-
tion, the patient reported no discomfort, and venous compression
ultrasonography and computed tomography pulmonary angiog-
raphy results were normal (Fig. 1C and D, Table 1). Thus,
treatment was terminated. Our case report was waived from the
First Hospital of Jilin University Ethical Board, based upon their
policy to review all intervention and observational study except
for a case report. The patient provided written informed consent
for the publication of her clinical data. The presented data are
anonymized and risk of identification is minimal.

3. Discussion

The annual incidence of an initial VTE is approximately 0.1%;
this increases to 0.5% for adults older than 80 years.[2,8–11]

Individuals may accumulate multiple risk factors for VTE as they
age. Elderly patients usually have more than 1 risk factor at
diagnosis. Risk factors for VTE in elderly patients include recent
hospitalization, cancer, infection, immobility, chronic cardiopul-
monary disease, recent surgery, and prior VTE.[8] Frailty was also
recently identified as a risk factor for VTE in elderly patients.[12]

Aging is associated with altered levels of coagulation factors and
fibrinolytic proteins, activating the coagulation cascade.[13]

Plasma fibrinogen levels, von Willebrand factor, FVIII levels,
and components of the fibrinolytic pathway, such as plasminogen
activator inhibitor-1, also increase with aging, contributing to
thrombotic risk.[14] These unique aspects of anticoagulation
should be considered when deciding on initial treatment, dosage,
and risk of bleeding in elderly patients.[15] Although our patient
was elderly, she did not have multiple risk factors for VTE.
However, she had characteristics consistent with hypercoagula-
tion. In a case with moderate risk stratification for PE, such as
with the current patient, anticoagulation therapy should be
initiated immediately.
Rivaroxaban is a novel, target-specific anticoagulant approved

for prevention of stroke in patients with nonvalvular atrial
fibrillation, prevention of DVT in patients who received knee or
hip replacement, and treatment or prevention of recurrence of
DVT and PE.[16] Rivaroxaban binds plasma proteins strongly
(>90%), peaks in plasma 2 to 4hours after oral administration,
and has a half-life of 5 to 9hours in healthy, young adults or 11 to
12hours in elderly patients. Rivaroxaban has a dual mode of
elimination, with two-thirds of the administered drug metabo-
lized by the liver and one-third excreted in an unaltered form by
the kidneys. Rivaroxaban requires fewer considerations for food
and drug interactions and exhibits improved efficacy and safety
profiles than those of VKAs.[17] Rivaroxaban displays linear
pharmacokinetics; thus, therapeutic laboratory monitoring is not
required, and changes in routine coagulation are rare.[18] Three
large studies (EINSTEIN-PE, -DVT, and -EXT) evaluated bleeding
3

events with rivaroxaban as a treatment for recurrent VTE.[19–21]

Results from EINSTEIN-DVT showed that rivaroxaban is
equivalent to standard treatment in the overall population,
including elderly and frail patients and those with renal
insufficiency. Further, EINSTEIN-EXT demonstrated that rivar-
oxaban extended VTE protection beyond that achieved by
placebo. Patients enrolled in EINSTEIN-PE, -DVT, and -EXT
included 34.5%, 39.1%, and 38.6%, respectively, whowere older
than 65 years. The primary safety outcome of major or clinically
relevant non-major bleeding was equivalent in control groups.
Guidelines on the diagnosis and management of acute PE

recommend oral rivaroxaban 15mg twice daily for 21 days
followed by 20mg daily for treatment of DVT and PE.[22] To
reduce bleeding events, the elderly patient in this case report was
administered oral rivaroxaban 10mg twice daily for the first 21
days of treatment instead of the standard dose of 15mg twice
daily. Her clinical symptoms and laboratory results improved
within 5 days. However, minor bleeding in the form of
hemoptysis and gum bleeding developed. Thus, our proof-of-
concept and dose-finding case study suggests that oral rivarox-
aban (10mg once daily) may be an effective and safe treatment
for DVT. After weighing thrombosis and bleeding, rivaroxaban
was reduced to 10mg once daily. Finally, the patient recovered
after 3 months of oral rivaroxaban (Fig. 1, Table 1), and therapy
was discontinued.
In summary, age-related changes, including decreasing body

size, occur continuously but are most pronounced after 75 to 80
years of age. Higher serum concentrations of a given dose of drug
are generally found in elderly patients than in younger patients.
Age-based dose adjustments have previously been reported in
elderly, low-weight, and female patients, especially those with a
narrow therapeutic index.[23] Elderly patients have increased risk
and incidence of PE and DVT and exhibit poor outcomes.
Although NOACs have fewer drug interactions than older
anticoagulants, pharmacokinetic interactions with co-adminis-
tered drugs and comorbidities must still be considered. There is
rationale for reducing the dose of NOACs in patients at high risk
of bleeding. Individualized therapy for elderly patients is critical.
Currently, the NOAC rivaroxaban is recognized as a safe and
effective treatment option in a subset of elderly patients, with a
reduced dose recommended for minor bleeding to obtain
adequate anticoagulation efficacy.
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