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1 | INTRODUCTION

A 31-year-old woman with a normal renal function in-
gested intentionally 1200 mg of rivaroxaban. The patient’s
standard coagulation markers revealed coagulopathy, but
no systemic or local hemorrhage occurred during the hos-
pitalization. No blood products or reversal agents were
used, and coagulation markers were reduced with conser-
vative treatment.

Anticoagulant therapy is required in several clinical
applications such as the treatment of coronary artery dis-
ease, deep venous thrombosis, pulmonary embolism, and
cerebrovascular events.! New anticoagulants are known
as direct oral anticoagulants or novel oral anticoagulants
(NOACs).? NOACs are increasingly replacing vitamin
K antagonists because of benefits such as no need for

In the cases of acute rivaroxaban overdose, conservative management without
prothrombin complex concentrate or other coagulation factors may be sufficient
if renal function is normal and there is no bleeding.

case report, intoxication, overdose, rivaroxaban

monitoring, short half-lives, and less drug interaction.’
Their mechanism of action includes a direct thrombin
inhibitor (dabigatran) and a direct inhibitor of factor Xa
(rivaroxaban, edoxaban, and apixaban).4 Rivaroxaban,
one of the NOAG S, is a direct factor Xa inhibitor admin-
istered orally. It has at least a 50% lower risk of bleeding
compared to warfarin, but bleeding is still the most com-
mon side effect.” No quantitative rapid measurement tests
are available to demonstrate the extent of blood coagula-
tion timing with rivaroxaban in cases where measuring
anticoagulant activity is clinically relevant, including the
cases of rivaroxaban overdose. Prothrombin time (PT) is
described as a potential emergency test because a normal
PT indicates that its associated clinical anticoagulant ef-
fect is unlikely.® There are very few reports of rivaroxaban
overdose. Here, we present a case of intoxication with

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2021 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Clin Case Rep. 2021;9:e05023.
https://doi.org/10.1002/ccr3.5023

wileyonlinelibrary.com/journal/ccr3 1of 6


www.wileyonlinelibrary.com/journal/ccr3
https://orcid.org/0000-0002-2020-4639
mailto:﻿
mailto:﻿
https://orcid.org/0000-0003-0389-2270
http://creativecommons.org/licenses/by-nc/4.0/
mailto:moshirim@mums.ac.ir
mailto:moshirimo@gmail.com

GHODSI ET AL.

MWI LEy_CIinicaI Case Reports N
rivaroxaban who developed and subsequently manifested
abnormal coagulation function tests and compare this
case with existing case reports.

2 | CASE PRESENTATION

A 31-year-old female patient presented, herself, to a re-
gional hospital on the outskirts of Mashhad (Iran), 10 h
after suicidal ingestion of 1200 mg rivaroxaban (60 tab-
lets of 20 mg). She was referred to the Clinical Toxicology
Department of Imam Reza Hospital of Mashhad, associ-
ated with the Mashhad University of Medical Sciences
(CTD-IRH-MUMS) about 3 h later. The patient had expe-
rienced a myocardial infarction one month ago and had a
history of depression.

At the initial visit in the regional hospital, she was awake
and oriented and had a heart rate of 52 beats/min, respi-
ratory rate of 16 breaths/min, an axillary temperature of
36.5°C, systolic/diastolic blood pressure of 110/80 mmHg,
and oxygen saturation of 98% in room air. Initial laboratory
results before transferring the patient revealed a hemoglo-
bin level of 11.3 g/dl, PT of 31.8 s, international normalized
ratio (INR) of 3.6, and activated partial thromboplastin time
(aPTT) of 45 s. Biochemistry tests and platelet counts were
normal. The results of the patient's previous control tests
were not available in her medical record.

At the admission time in CTD-IRH-MUMS, she was
conscious (The Glasgow Coma Scale (GCS): 15/15) with-
out any symptoms of hemorrhage. The patient's vital
signs at that time were as follows: blood pressure of
120/70 mmHg, heart rate of 80 bpm, respiratory rate of
17 cycles/min, and oxygen saturation of 99% in room air.

The patient was closely monitored in bed rest and
treated with 40 mg pantoprazole every 12 h and 1 L of
intravenous electrolyte solution three times a day.

The results of the daily coagulation parameters are
summarized in Figure 1. The electrocardiogram showed
no new abnormalities. Electrolytes, kidney, and liver
function were normal. Psychiatric and cardiovascular
consultations were performed for the patient. In the car-
diovascular consultation, rivaroxaban was held, but it was
recommended to start rivaroxaban with the previous dose
72 h later if there was no bleeding. An outpatient echo-
cardiography was also recommended. The psychiatric
consultation suggested the admission of the patient to the
psychosomatic ward after discharge from the toxicology
department.

At 72 h after the ingestion, the patient's coagulation pa-
rameters returned to normal, and she was transferred to
the psychosomatic ward for further treatment. There was
no bleeding during her clinical course.

3 | DISCUSSION

Here, we reported a case of rivaroxaban overdose that
had a favorable outcome with conservative management
and did not require the administration of any fresh frozen
plasma, blood products, or prothrombin complex concen-
trate (PCC). We conducted a literature search to identify
similar cases, and the characteristics of the patients, along
with the treatment, are shown in Table 1.7

The use of rivaroxaban in anticoagulant treatment
has increased, and its administration is expected to rise
significantly.” One of the problems with rivaroxaban
overdose is how to measure and monitor its impacts on
the coagulation system. Mueck et al. showed that PT is
associated with plasma rivaroxaban concentrations in
healthy subjects.” Anti-Xa assay is a better indicator of
plasma concentration of rivaroxaban than PT for measur-
ing the factor Xa inhibition, but it is rarely available.”® This
method is not available in our center, so we used PT and
aPTT for the patient follow-up.

The maximum anticoagulant effect of rivaroxaban is
2-4 h, and its half-life is 5-9 h, which may increase to
11-13 h in elderly patients or cases with insufficient renal
function.”* We observed that the PT level did not decrease
in a pharmacokinetic manner compatible with the thera-
peutic doses of rivaroxaban.

Bleeding is a prime concern in rivaroxaban overdose,
and the goal of treatment is to reduce its complications
such as bleeding and prevent the progression of bleed-
ing. Rivaroxaban has a short half-life and does not re-
quire any drug intervention, even in the cases of minor
bleeding with a normal renal function.?? Close monitor-
ing and supportive treatment are very important as no
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FIGURE 1 Serial post-ingestion coagulation parameters of

the intoxicated patient with rivaroxaban. aPTT, activated partial
thromboplastin time; INR, international normalized ratio; PT,
prothrombin time
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specific antidote is available. Gastrointestinal decontam-
ination by activated charcoal can prevent the absorption
of rivaroxaban if administered within the first 1-2 h after
ingestion.'” Charcoal was not prescribed for our patient
because the ingestion had occurred 10 h earlier. A PCC
injection is used to compensate for excessive inhibition of
factor Xa, but it can be withheld, especially in cases where
the risk of bleeding is low? such as our case. Due to high
plasma protein binding, hemodialysis has no role in the
management of the bleeding associated with the use of
rivaroxaban.'?

In a similar case report, Repplinger et al. reported a
71-year-old man with an intentional ingestion of 1940 mg
rivaroxaban.'® His coagulation parameters decreased
during the course of hospitalization, and he had no se-
vere bleeding events that caused hemodynamic instability
or needed the administration of reversal agents or blood
products. His coagulation parameters had returned to nor-
mal 120 h after the ingestion.'” The management of this
case was similar to our study, but his coagulation param-
eters returned to normal after 5 days, which was longer
than our case.

4 | CONCLUSION

In the cases of acute rivaroxaban overdose, conservative
management without PCC or other coagulation factors
may be sufficient if renal function is normal and there
is no bleeding. The most important management in
these patients is hospitalization and monitoring, and if
the patient presents shortly after ingestion, charcoal can
be helpful too. The standard coagulation markers such
as PT, aPTT, and INR can be used to evaluate the drug
clearance.
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