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Abstract: Here, we describe a case of anaphylaxis secondary to rivaroxaban in a 61-year-old woman 24 hours after orthopedic 
surgery. 10–15 minutes after ingestion of rivaroxaban and nimesulide, the patient’s palms started itching, her face and lips swelled, her 
face flushed, she developed shortness of breath and subsequently lost consciousness. Serum tryptase levels at the time of the 
anaphylactic reaction were elevated, with subsequent measurement one month later returning a value within the normal range. 
Dabigatran and meloxicam were identified as suitable alternative drugs by oral provocation at an allergy clinic. Even though 
rivaroxaban rarely causes serious allergic reactions, when prescribing it, it is important to analyze patients’ medical history for 
possible previously experienced drug-induced allergic reactions and to be aware of the risks of possible undesired drug interactions. 
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Introduction
Anticoagulants, also sometimes referred to as blood thinners, are a class of drugs that prevent blood coagulation. These 
drugs are used to prevent or reduce the progression of thromboembolic disorders: eg, strokes, deep vein thrombosis 
(DVT), and pulmonary embolism. There are three main types of anticoagulants: low molecular weight heparins 
(LMWHs), vitamin K antagonists (eg, warfarin), and direct oral anticoagulants (DOACs). The use of DOACs has 
rapidly increased in recent years while the use of warfarin decreased due to DOACs exhibiting more predictable 
pharmacokinetic profiles, less variability in response, decreased coagulation monitoring, and either similar or lower 
risk of major bleeding events.1–4

Rivaroxaban is one of the most used DOACs approved by the United States Food and Drugs Administration in 2011; 
for the past few years, it has also been frequently used in Lithuania.5 The drug is the first orally administered inhibitor of 
factor Xa.5 Rivaroxaban interacts with factor Xa, disrupting the conversion of prothrombin to thrombin.5

Even though adverse reactions caused by rivaroxaban are relatively rare, there are now case reports of various adverse 
reactions caused by the drug (Table 1). These include eosinophilia, urticaria, angioedema, rashes, anaphylaxis, etc. 
(Table 1).6–19 Anaphylaxis secondary to rivaroxaban administration, is a rare condition, estimated to occur in about 
0.01% of patients.20 There are few previous cases of this condition in the literature.8 Despite the rarity of the condition, it 
is essential to consider the possibility of rivaroxaban-induced anaphylaxis when prescribing the drug.
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Nimesulide is an NSAID, a cyclooxygenase-2 (COX-2) inhibitor.21 However, its mechanism of action is not yet fully 
clear as other, not yet identified aspects of its mechanism are suspected to also be involved.22 NSAIDs were identified by 
previous studies to be the major cause of drug-induced anaphylaxis, however they can also cause delayed-type allergic 
reactions.20,23 Nimesulide-induced anaphylaxis is also reported in the literature.24

In this article, we present a case of anaphylaxis caused by rivaroxaban in a female patient. Even though we suspect 
that the cause of the severe allergic reaction in our patient was rivaroxaban, the patient ingested both rivaroxaban and 
nimesulide prior to the development of anaphylaxis.

Case
A 61-year-old woman was discharged from the hospital the next morning after an orthopedic surgery on her left leg and 
was recommended to take oral nimesulide and rivaroxaban 10 mg/p. At home, the patient ingested nimesulide and then 
after half an hour she ingested rivaroxaban; 10–15 minutes after the ingestion of rivaroxaban, the patient developed 
shortness of breath, her palms started itching, face and lips swelled up, face flushed, and she consequently lost 
consciousness. During suspected anaphylactic shock, paramedics administered intramuscular adrenaline 1 mg, intramus-
cular clemastine 1 mg, intravenous dexamethasone 4 mg, and NaCl 0.9% 500mL, as well as oxygen therapy 5 L/min.

Table 1 Summary of Previously Reported Rivaroxaban-Induced Allergic Reactions

Reference Year Country Patients’ Sex 
and Age

Reason for the Use of 
Rivaroxaban

Rivaroxaban-Induced Allergic Reaction

[6] 2023 Spain Male, 72 y/o Atrial fibrillation Pruriginous exanthematous rash, nausea, dizziness, 

pallor, and hypotension

[7] 2021 China Male, 65 y/o DVT prophylaxis Rash all over patient’s body

[8] 2021 Qatar Male, 48 y/o DVT Anaphylaxis, rash, shortness of breath

[9] 2019 USA Male, 63 y/o Pulmonary embolism Urticaria and angioedema

[10] 2018 USA Female, 69 y/o DVT and pulmonary embolism Diffuse, exanthematous rash

[11] 2018 USA Female, 79 y/o Stroke and systemic embolism 

prophylaxis

Rash and pruritus

[12] 2017 Ireland Female, 81 y/o Pulmonary embolism Angioedema on lips and tongue

[13] 2017 Canada Female, early 30s Paget–Schroetter syndrome Acute spongiotic 
dermatitis, elevation of AST, ALT, and C-reactive 

protein levels, slight anemia

[14] 2016 USA Male, 64 y/o Pulmonary embolism Rash all over patient’s body

[15] 2016 France Male, 65 y/o Thrombophlebitis prophylaxis Drug reaction with eosinophilia and systemic 
symptoms

[16] 2015 USA Male, 61 y/o DVT prophylaxis Swelling in the extremities, diffuse erythematous rash, 
serum sickness

[17] 2015 USA Male, 77 y/o DVT prophylaxis Moderate pitting edema and a maculopapular rash

[18] 2014 Turkey Female, 66 y/o Multiple acute infarctions in 

cerebellum, paroxysmal atrial 
fibrillation

Itching, redness, urticarial lesions all over body, 

angioedema of eyes and lips, shortness of breath, 
bronchospasm

[19] 2013 UK Male, 57 y/o DVT prophylaxis Erythematous and itchy rash
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At the hospital, a clinical examination was performed, and intravenous fluids (Ringer’s solution 500 mL) and 
dexamethasone 4 mg were administered. The patient’s blood pressure (BP) was 118/76 mmHg, and pulse rate – 70 
times/min. At the time of the anaphylactic reaction serum tryptase level was 30.6 μg/l (normal range 1–15 μg/l).

One month later, the patient was examined in an outpatient allergy clinic. The anamnesis was obtained in compliance with 
the European Allergy and Clinical Immunology organization (EAACI) drug allergy questionnaire. Previously, the patient had 
experienced mild allergic reactions in response to rivaroxaban ingestion, such as mild urticaria, mild swelling and itchiness of 
lips. The latter two have developed after ingestion of rivaroxaban in combination with an antacid drug. She was then treated 
with clemastine and her symptoms disappeared within a day. No hypersensitivity to non-steroidal anti-inflammatory drugs 
(NSAIDs) was identified in the medical history. Furthermore, the patient has previously taken nimesulide, with no reported 
adverse drug reactions (ADRs). Additionally, no food allergy was identified in the medical history.

The serum tryptase level at the time of the allergist’s consultation one month after the anaphylaxis was found to be 
normal - 5.46 μg/l. The patient did not consent to provocation tests with rivaroxaban and nimesulide to confirm allergy 
during the allergist’s consultation; therefore, the diagnosis of hypersensitivity to rivaroxaban was based on two previous 
allergic episodes and elevation of tryptase levels. Two separate provocation tests with alternative drugs meloxicam and 
dabigatran were performed. These drugs were identified to be safe.

Besides this, the patient has had rhinitis with a persistent runny nose for several years and allergic rhinitis was, thus, 
suspected. Because of that, for the diagnostic purpose, skin prick tests and molecular allergy diagnostic tests were 
performed and returned negative. Therefore, diagnosis of allergic rhinitis was ruled out.

Discussion
Anaphylaxis is a suddenly occurring, severe, and potentially fatal systemic allergic reaction.25 Diagnostic criteria for 
anaphylaxis were previously defined by Cardona et al, 2020; the condition frequently affects respiratory, cardiovascular, 
and gastrointestinal systems, skin, and mucosal tissue.26 In cases where it is available, the patient’s medical history can 
also be beneficial in the diagnosis of anaphylaxis.27

Serum tryptase is an important biomarker of anaphylaxis. EAACI as well as Lithuanian allergy organizations 
recommend tryptase levels in the blood to be tested less than 2 hours after clinical reaction and then again after at 
least 24 hours.28,29 In the case described here, serum Tryptase levels were tested twice: once immediately after the 
anaphylaxis and once again one month later at the time of the allergist’s consultation. High serum tryptase level at the 
time of reaction and normal level after more than 24 hours confirm anaphylaxis as the correct diagnosis.

The patient did not consent to be tested with nimesulide by provocation test, therefore we are unable to confirm with 
absolute certainty that the anaphylactic episode was not caused by nimesulide. Notably, the patient in this case report had 
used nimesulide on previous occasions without ADRs. This leads us to suspect that anaphylaxis was caused by 
rivaroxaban in response to which the patient had previously experienced allergic reactions. Furthermore, we assessed 
Naranjo Adverse Drug Reaction Probability Scale scores for rivaroxaban and nimesulide with rivaroxaban scoring 5 
(reaction classified as “probable”) and nimesulide (reaction classified as “possible”) scoring 4 out of 13 points on the 
scale (Table 2).30 The difference is due to previous reactions to rivaroxaban in our patient. This difference supports the 
idea of rivaroxaban being the culprit.

Interestingly, possible cross-reactivity was previously noted between rivaroxaban and dabigatran.9 However, mechan-
isms of this cross-reactivity are not yet fully understood. In contrast to this, dabigatran was identified to be safe for our 
patient through provocation tests. This raises questions about individual patient responses to these two drugs and points 
to the possibility to use provocation tests with dabigatran in cases of suspected or confirmed allergy to rivaroxaban.

It was previously reported that rivaroxaban can cause non-allergic hypersensitivity that resembles anaphylaxis which 
can be tested for using skin-prick tests.31 In the case described here, diagnosis of anaphylaxis is supported by patient’s 
medical history and results of serum tryptase testing.

There are two main mechanisms of anaphylaxis: non-immunologic and immunologic, the latter being further divided 
into IgE-dependent and IgE-independent.32 Khan and Sulaiman, 2021 report that in their presented case, rivaroxaban- 
induced anaphylaxis is mediated by the IgE-dependent mechanism.8 In the case of the IgE-dependent mechanism, 
degranulation of basophils or mast cells is induced by IgE-FcεRI receptor interaction and the resulting intracellular 
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signaling cascade. In the present case, we have observed elevated tryptase level at the time of reaction, thus IgE- 
dependent mechanism with mast cell involvement could be supposed. In Lithuania, sIgE tests for rivaroxaban or 
nimesulide are not performed; therefore, we are unable to compare our results with previous literature.

According to the World Health Organization’s database of reported potential side effects “VigiAccess”, there are 158,484 
potential cases of ADRs registered for rivaroxaban.33 Of these, the category “Immune System Disorders” contains 758 potential 
cases of ADRs, about 0.48% of all reported ADRs. Among these cases, there are 352 reports of hypersensitivity to rivaroxaban, 
60 reports of a rivaroxaban-induced anaphylactic reaction, and 14 reports of rivaroxaban-induced anaphylactic shock.

A large study, ROCKET-AF (Rivaroxaban – Once daily, oral, direct factor Xa inhibition Compared with vitamin 
K antagonism for prevention of stroke and Embolism Trial in Atrial Fibrillation) found that both anaphylaxis and 
anaphylactic shock occurred in 0.01% of tested patients.20

Furthermore, case reports of rivaroxaban-induced urticaria and angioedema, rivaroxaban-induced rashes as well as 
rivaroxaban-induced anaphylaxis were published (refer to Table 1 for a comprehensive list of publications to date). 
Rivaroxaban-induced anaphylactic reactions seem to be rare occurrences, given the number of available case reports as 
well as reports in the ROCKET-AF study and the “VigiAccess” database.

In the present case, the patient had previously taken rivaroxaban and had already had allergic episodes in response to 
rivaroxaban whilst in the case reported by Khan and Sulaiman, 2021, the patient had not previously taken rivaroxaban.8 

In both cases, the time after ingestion of rivaroxaban and before the onset of the symptoms was very short – 30 and 10– 
15 minutes, respectively. In both cases, the symptoms included skin itchiness and shortness of breath. Notably, in the 
previously reported case, the anaphylactic shock did not develop, whereas it did in the present case.

In the case presented here, serum tryptase levels were tested twice, whilst these were not tested in the case reported by Khan 
and Sulaiman, 2021.8 This is significant, as serum tryptase test levels were elevated in the patient, confirming the diagnosis.

Table 2 Naranjo Adverse Drug Reaction Probability Scale Results for Rivaroxaban and Nimesulide.

Question Yes No Do Not 
Know

Score 
(Rivaroxaban)

Score 
(Nimesulide)

1. Are there previous conclusive reports on this reaction? 1 0 0 1 1

2. Did the adverse event appear after the suspected drug was administered? 2 −1 0 2 2

3. Did the adverse event improve when the drug was discontinued or a specific 

antagonist was administered?

1 0 0 1 1

4. Did the adverse event reappear when the drug was readministered? 2 −1 0 0 0

5. Are there alternative causes that could on their own have caused the 

reaction?

−1 2 0 −1 −1

6. Did the reaction reappear when a placebo was given? −1 1 0 0 0

7. Was the drug detected in blood or other fluids in concentrations known to 

be toxic?

1 0 0 0 0

8. Was the reaction more severe when the dose was increased or less severe 

when the dose was decreased?

1 0 0 0 0

9. Did the patient have a similar reaction to the same or similar drugs in any 

previous exposure?

1 0 0 1 0

10. Was the adverse event confirmed by any objective evidence? 1 0 0 1 1

Total Score: 5 4

Note: Scoring algorithm designed by and adapted from Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the probability of adverse drug reactions. Clin 
Pharmacol Ther. 1981;30(2):239–245. © 1981 American Society for Clinical Pharmacology and Therapeutics.30
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The patient’s IgE levels were tested in the case reported by Khan and Sulaiman, 2021. This test was not performed in the 
present case; therefore, we are not able to add more evidence towards the understanding of the mechanistic basis of 
rivaroxaban-induced anaphylaxis.

In the present case, the patient had suffered from a total of three allergic episodes induced by rivaroxaban, with the last one 
resulting in anaphylaxis and anaphylactic shock. We did not document the drop of BP in the hospital since this was already 
managed by first aid staff, but we have a clear clinical picture due to results that were acquired through serum tryptase testing.

Conclusion
Anaphylaxis is a severe, acute, life-threatening condition. Rivaroxaban-induced anaphylaxis is rare; therefore, an 
understanding of the condition is lacking. Here, we present a case of rivaroxaban-induced anaphylaxis. It is important 
for physicians to be aware of this possible adverse reaction when prescribing rivaroxaban. When prescribing rivaroxaban, 
it is important to analyze patients’ medical history and to be aware of the risks of possible undesired drug interactions. It 
may also be beneficial to use provocation tests with other oral anticoagulants to identify safe alternatives in case of 
suspected rivaroxaban-induced allergic reactions.

Consent for Publication
Informed consent for publication was obtained from the patient. The patient was informed about the use of de-identified 
data in scientific research and publications. Institutional approval was not required for this publication.

Disclosure
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