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Unusual clinical course

Apixaban is one of the newer direct oral anticoagulants (DOACs) being used to manage venous thrombosis.
Skin toxicities are recognized adverse effects of the new DOACs, but are rare and usually associated with vas-
culitis. This report is of a 78-year-old man admitted to the hospital with pulmonary thromboembolism, who
developed severe and extensive skin necrosis of both forearms 7 days after treatment with apixaban.

A 78-year-old man was admitted for pulmonary embolism and congestive heart failure exacerbation. He was
started on therapeutic enoxaparin and diuresis. Later on, enoxaparin was substituted with apixaban. Seven
days after starting apixaban, he suddenly developed skin changes that developed into skin necrosis on both
forearms and the abdominal wall. A skin biopsy was not performed due to the high risk of bleeding. Skin ne-
crosis was diagnosed based on clinical findings. A review of clinical data and the patient’s medication profile
did not reveal any other possible etiology or culprit medication. Clinical presentation and lab values were not
consistent with infections or autoimmune etiologies. Apixaban was discontinued as it was perceived to be the
likely cause of skin necrosis. The skin changes gradually improved within 1 week with supportive wound care,
and the patient did not require a skin graft. The patient was discharged safely with subcutaneous low-molec-
ular-weight heparin therapy.

This report shows that skin toxicity can be associated with apixaban and that with the increasing use of these
newer DOACs, clinicians should be aware of these potential adverse effects.

Anticoagulants ¢ Drug-Related Side Effects and Adverse Reactions ¢ Skin Abnormalities
DOACs — direct oral anticoagulants; COPD — chronic obstructive pulmonary disease; CAD — coronary ar-
tery disease; CABG — coronary artery bypass graft; CKD — chronic kidney disease; ProBNP — pro brain na-

triuretic peptide; V/Q scan - ventilation-perfusion scan; AISN — apixaban-induced skin necrosis
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Background

In late 2010, a new class of anticoagulants known as direct
oral anticoagulants (DOAC) was introduced as an alternative to
conventional anticoagulation therapy [1]. DOACs have proven
to be equal or superior to conventional therapy for preventing
stroke in nonvalvular atrial fibrillation, with similar efficacy for
prevention and treatment of venous thromboembolism [1,2].
This new class has clear advantages over warfarin, with bet-
ter pharmacodynamics and pharmacokinetic properties, less
drug-drug interactions, and no requirement for frequent co-
agulation test monitoring [2,3]. Bleeding risk is a significant
concern for all anticoagulant therapies, but trials showed that
compared to warfarin, DOACs have similar or less risk of ma-
jor bleeding [4,5]. DOACs include direct thrombin inhibitors
(Dabigatran) and direct factor Xa inhibitors (rivaroxaban, apix-
aban, and edoxaban).

There are reported data available for non-hemorrhagic ad-
verse events caused by DOACs, such as leukocytoclastic vas-
culitis, psoriatic-like skin reaction, and lichenoid reaction [6-9].
Although skin toxicities are recognized adverse effects of the
new DOACs, including apixaban, they are rare and are usually
associated with vasculitis. This report is of a 78-year-old man
admitted to the hospital with pulmonary thromboembolism,
who developed severe and extensive skin necrosis of both
forearms 7 days after treatment with apixaban.

Case Report

A 78-year-old man with a history of hypertension, chronic ob-
structive pulmonary disease (COPD), coronary artery disease
(CAD), coronary artery bypass graft (CABG), diastolic heart fail-
ure, and stage 3 chronic kidney disease (CKD) presented with
worsening dyspnea, swelling of the left leg, and pain for the
last 2 days. On physical examination, he had bilateral basilar
crackles with expiratory wheezing and bilateral lower-extrem-
ity edema. Troponin was 0.02 ng/ml, pro brain natriuretic pep-
tide (ProBNP) was 1140 pg/ml, and D-dimer was elevated to
1066 ng/ml FEU. A chest X-ray showed right basilar lung infil-
trate. Initially, he was started on bronchodilators for his COPD,
diuresis for his congestive heart failure (CHF), and intravenous
antibiotics for possible pneumonia. Pulmonary embolism was
also considered in the differential diagnosis due to his in-
creased oxygen requirement. CT angiography of the chest was
not performed due to his elevated creatinine. A ventilation-
perfusion lung scan (V/Q scan) showed an intermediate prob-
ability of pulmonary embolism. Ultrasound Doppler imaging
of the lower extremities did not show deep vein thrombosis.
The combination of the patient’s acute clinical presentation,
elevated D-dimer, and V/Q scan intermediate probability was
suggestive of pulmonary embolism. Therapeutic subcutaneous
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Figure 1. The left forearm shows a confluent and extensive area
of skin necrosis with no raised skin lesions, no vesicles,
and no purulent exudate.

enoxaparin was initiated based on the creatinine clearance, as
recommended by the pharmacy.

During the hospital stay, his condition was stabilized with
bronchodilators and systemic glucocorticoids for advanced
COPD, piperacillin/tazobactam for pneumonia, and diuresis
for chronic diastolic congestive heart failure. His respiration
was supported with a continued nasal cannula and BiPAP as
needed. After 2 days of enoxaparin, he was switched to oral
apixaban for his pulmonary embolism. His shortness of breath
was improving slowly due to his underlying advanced COPD
and CHF. During this time, he was waiting for a skilled nurs-
ing home placement.

After the seventh day of initiating apixaban, he developed a
painful small ecchymosis on the left forearm, which quickly pro-
gressed to skin necrosis across the left forearm within 2 days
(see Figure 1). He also developed skin necrosis on the right arm
and the abdominal wall area. Surgery and Dermatology servic-
es were consulted. A skin biopsy was not performed due to the
high risk of bleeding. The clinical presentation was not consis-
tent with any autoimmune process. Apixaban was discontin-
ued immediately. After reviewing all the patient’s medications
during that interval, the clinical conclusion was a diagnosis of
apixaban-induced skin necrosis. The skin changes gradually
improved within 7 days with wound care and dressing. The
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patient did not require skin grafting, and he was discharged
with therapeutic subcutaneous enoxaparin. Two weeks after
discharge, he was readmitted for anemia, at which time his
skin lesion had improved significantly.

Discussion

Apixaban is reported to cause non-hemorrhagic adverse ef-
fects [6-9]. In leukocytoclastic vasculitis cases, lower-extremity
skin purpura developed after 9 days of apixaban therapy [6,7].
It was managed with systemic steroid with complete resolu-
tion of skin changes within a few weeks [6,7]. In one case, the
patient was successfully switched to rivaroxaban without any
adverse events [7]. Veliyev et al. described a case of palmoplan-
tar psoriasiform drug eruption in which cutaneous drug erup-
tion developed after 3 days of apixaban therapy; it was man-
aged with topical steroids, and skin changes resolved entirely
within a few weeks [8]. Patil et al. reported a case of apixa-
ban-induced delayed drug reaction-lichenoid reaction in which
the patient was managed with topical steroids [9]. Similar to
apixaban, rivaroxaban, another DOAC, has also been report-
ed to cause skin toxicity. Soliman et al. reported a case of ri-
varoxaban-induced skin necrosis in which skin changes devel-
oped after 3 days of therapy; it was managed with a topical
steroid, and the patient was successfully switched to low-mo-
lecular-weight heparin [10].

The pathophysiology behind DOAC-induced skin toxicity is un-
clear. Possible mechanisms include microvascular thrombo-
sis, an imbalance between anticoagulant and procoagulant
factors, autoimmune response, and direct medication toxici-
ty [10]. The pathophysiology of warfarin-induced skin necro-
sis is well explained. Warfarin inactivates vitamin K-dependent
coagulation factors Il, VII, IX, and X. However, it also inacti-
vates the vitamin K-dependent anticoagulants protein C and
S. This may generate an imbalance between pro-coagulation
and anticoagulation, which can lead to microvascular throm-
bi and skin necrosis [11,12]. It is unknown at this time if war-
farin-induced skin necrosis and DOAC-induced skin toxicity
share a similar pathophysiology.
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There are some limitations to this case report. An autoim-
mune workup for drug-induced vasculitis was not performed.
Protein C and Protein S levels could not be obtained because
of inpatient restrictions as per hospital policy. A skin biopsy
was not performed as the patient was on aspirin and Plavix
as a home medication due to his significant coronary artery
disease, and he was at high risk for bleeding and post-biop-
sy skin infections.

Our experience and literature review suggest that treatment
of this condition with prompt discontinuation of the offend-
ing DOAC and conservative management with wound care is
sufficient to manage the skin necrosis.

Conclusions

Although skin toxicities are recognized adverse effects of the
new DOACs, including apixaban, they are rare and are usually
associated with vasculitis. To the best of our knowledge, apix-
aban-induced skin necrosis has not been reported. This report
has shown that skin toxicity can be associated with apixaban
and that with the increasing use of these newer DOACs, cli-
nicians should be aware of these potential adverse effects. In
this case, the mainstay of treatment was the discontinuation
of the causative agent and supportive treatment.
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