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ABSTRACT

Background: Even though rivaroxaban has been mainly associated with hemorrhage-related adverse effects, rivaroxaban-induced 
skin necrosis has received less attention or went unrecognized. Little has been documented about hypersensitivity reactions 
caused by the treatment with rivaroxaban.

Case Presentation: This paper reports a skin necrosis with an apparent similarity to skin adverse events caused by the different 
anticoagulants. It happened in a 30-year-old female patient during rivaroxaban treatment. The correlation of the skin lesions 
to the used drug was made by the act of repeated discontinuation and reuse of rivaroxaban and the noticed remission and 
exacerbation of skin necrosis.

Conclusion: This case highlights the vigilance required by healthcare in recognizing potential adverse effects of newly marketed 
drugs and in making medication changes whenever necessary.
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Background
Direct oral anticoagulants (DOACs) have predictable 
anticoagulant effect in the form of the ability to admin-
ister fixed doses without a need for routine anticoagulant 
monitoring, fast onset and offset of action, and relatively 
low potential for food and drug interactions compared to 
warfarin. Therefore, DOACs have broadened the options 
for anticoagulation and have been widely used since 2011 
[1–3]. Rivaroxaban is an anti-factor Xa DOAC used for the 
prevention of thromboembolic complications in patients 
with non-valvular atrial fibrillation, for prophylaxis of 
deep venous thrombosis (DVT) in patients undergoing 
knee or hip surgery, and for acute treatment and secondary 
prevention of DVT and pulmonary embolism [4]. It is also 
approved by the European Medicines Agency, co-admin-
istered with acetylsalicylic acid (ASA) alone or with ASA 
plus clopidogrel or ticlopidine, for the prevention of ath-
erothrombotic events in adult patients after acute coronary 
syndrome with elevated cardiac biomarkers [5]. Due to the 
mechanism of action of rivaroxaban, much consideration 
has been given to hemorrhage-related adverse effects; thus, 
non-hemorrhage adverse effects receive less attention and 
some of them go unrecognized. The aim of this report is to 
present one of the non-hemorrhage-related adverse effects 
of rivaroxaban and to get a correct differential diagnosis of 
skin side effects during the anticoagulation therapy.

Case Presentation
A 30-year-old female patient has no significant relevant 
history apart from proximal femoral vein thrombosis. 

During the anticoagulation therapy, the patient started 
30 mg rivaroxaban daily. Three days into therapy, the 
patient developed black and dark blue large patches 
ranging from 5 to 20 cm on the anterior, lateral, and 
posterior surface of her thighs as well as the anterior, 
lateral, and posterior surface of her legs and also in the 
left arm. Moreover, tense, sero-hemorrhagic blisters 
developed on both legs (Figures 1 and 2). No lesions 
were observed on mucosae or other parts of the body.

The patient was followed in the vascular surgery 
clinic service. The tentative diagnosis was that of a 
hypersensitivity or skin necrosis secondary to drug 
use. Rivaroxaban therapy was stopped for 3 days and 
switched to low molecular weight heparin (LMWH) in a 
dose of 1 mg/kg twice daily in addition to topical corti-
costeroid, betamethasone cream twice a day for 1 week. 
During the LMWH heparin treatment, no further epi-
sodes of skin necrosis were noticed. However, following 
another switch back to rivaroxaban, a new patch of skin 
necrosis ensued at a different site yet over a wider area. 
Once more, rivaroxaban was stopped and LMWH intro-
duced instead with withdrawal of all other medications 
like venotonics and anti-inflammatory agents to pro-
voke a more profound episode ensuring its direct rela-
tion to the DOAC in use. The patient was maintained on 
LMWH for 3 months until the duplex study confirmed 
the total resolution of popliteal DVT where treatment 
was discontinued apart from topical skin regenerating 
agents.
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The patient’s work-up was as follows: white blood 
cells (WBC) of 5,000 with 0% eosinophils, platelets 
190,000/µl, thyroid-stimulating hormone 1.19 IU/ml and 
rheumatoid factor 1/32, antinuclear antibody 21 IU/ml, 
and double-stranded DNA 5.90 IU/ml. The carcinoembry-
onic antigen 15-3 and CA 125 results were within normal 
ranges. The search for anti-skin, anti-basement, and epi-
dermal membrane autoantibodies (indirect immunofluo-
rescence) in peripheral blood was negative.

Discussion
The diagnosis of skin necrosis due to rivaroxaban was 
established clinically. Our differential diagnoses included 
hemorrhagic toxic necrolysis, heparin-induced thrombo-
cytopenia, hypersensitivity, and Stevens–Johnson syn-
drome. Rivaroxaban was reported to cause generalized 
urticaria, erythema, severe pruritus, and angioedema of 
the orbital area and lips [6]. It is also reported to induce 
acute generalized exanthematous pustulosis in the groin 
within 48 hours of commencing therapy then spread over 
the body and face within a week with elevated WBC, neu-
trophilia and eosinophilia in the absence of infection [7]. 

However, in the present case, there was normal platelet 
count, absence of leukocytosis, and eosinophilia with 
negative results of the direct immunofluorescence test. 

Figure 1. (a). Black and dark blue large patches over the lateral aspect of the right thigh. (b). Multiple large black 
patches over the back of the right leg. (c). Large black patch over the anterior, medial and lateral aspects of the left leg.

(a) (b)

(c)

Figure 2. (a) A large black patch over the left arm. (b) Multiple 
large black patches over the back of the right leg.
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Negative immunofluorescence studies, as in this case, 
occur in 4% of the patients with hypersensitivity [8]. 

Cutaneous reactions have been reported during antico-
agulant therapy with coumarin derivatives and with unfrac-
tionated and LMWHs and heparinoids [9–11]. However, 
very few data regarding skin necrosis due to rivaroxaban 
are available and only listed as a hypersensitivity reaction 
[12]. Even though heparins, warfarin, and rivaroxaban 
have very different mechanisms of action, the clinical 
similarity of their epithelial side effects is remarkable. In 
spite of this similarity, a differential diagnosis between the 
offending agents can be made with high confidence. Also, 
the neoplastic markers were of negative results. 

As the rivaroxaban-induced skin necrosis (RISN), the 
warfarin-induced skin necrosis (WISN) as a complica-
tion of warfarin usage is uncommon. Typically, lesions 
develop during the first days after initiation of warfarin 
therapy (usually around the tenth day) and are often asso-
ciated with the administration of a loading dose. 

The pathophysiological mechanisms for RISN are 
uncertain although it may be like WISN, related to micro-
vascular thrombosis, hypersensitivity, a direct toxic effect 
of the drug or an imbalance between the anticoagu-
lant-procoagulant system [13].

RISN differs from WISN in that WISN lesions first 
present as erythematous rash single or multiple poorly 
demarcated at areas of high fat like breasts, buttocks, 
thighs, arms, hands, fingers, legs, feet, face, and abdomen 
and often associated with soft tissue edema and pares-
thesias. It might appear as petechiae progressing within 
hours to ecchymosis and large hemorrhagic blisters that 
turn into a frank necrosis but for the RISN in this case 
the lesions were large, multiple, sharply demarcated black 
colored, painless, and more at the lower limbs with small-
sized blisters and no ecchymosis [14].

Conclusions
Since its release in 2011, RISN has not been reported. 
Mainly, they referred to liver injury, hypersensitivity reac-
tions, leukocytoclastic vasculitis, skin necrosis, and hair 
loss. Clinicians must be aware of these adverse reactions 
and advise their patients to contact them as soon as they 
observe any unexpected clinical response. However, care-
ful post-marketing surveillance should be continued in 
order to establish actual event rates.
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Summary of the case

1 Patient (gender, age) A 30-year-old female

2 Final Diagnosis hypersensitivity or skin necrosis secondary to rivaroxaban drug therapy

3 Symptoms 
The patient was treated with rivaroxaban for left iliofemoral deep vein thrombosis. Three days 
into therapy, the patient developed black and dark blue large patches ranging from 5 to 20 cm on 
the anterior, lateral, and posterior surface of her thighs and legs.

4 Medications The patient received rivaroxaban alternating with LMWH when skin necrosis developed.

5 Clinical Procedure 
Discontinuation of the offending treatment and continuation on LMWH resulted in ceasing of the
skin lesions. The whole clinical situation was repeated when drug interchange was tried.

6 Specialty Vascular surgery and dermatology.
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