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Abstract

Chronic dialysis patients frequently present with necrotic skin lesions. The differential diagnoses are broad and
complex. The main focus of this paper is differentiating features of two diagnostic entities: Warfarin induced skin
necrosis and calciphylaxis as early recognition and treatment may prevent the significant mortality. We discuss a
case involving a hemodialysis patient, who developed necrotic skin lesions over her thighs and gluteal areas shortly
after restarting warfarin for atrial fibrillation without heparin bridging therapy. Incisional biopsies and pathology report
were consistent with warfarin induced skin necrosis. Significant improvement of the lesions following discontinuation
of Warfarin was also confirming the diagnosis of Warfarin Induced Skin Necrosis.

Keywords: Anticoagulant; Hypercoagulable; Skin necrosis;
Thrombosis; Calciphylaxis

Abbreviation
CKD: Chronic Kidney Disease; AF: Atrial Fibrillation; WISN:

Warfarin-induced Skin Necrosis; PTH: Parathyroid Hormone; INR:
International Normalization Ratio; PCC: Prothrombin Complex
Concentrate; CUA: Calcific Uremic Arteriolopathy; NOAC: New Oral
Anticoagulant

Introduction
Warfarin as the first oral anticoagulant has been the mainstay of

treatment as well as prevention of thromboembolic disease all over the
world and continues to be the most widely used anticoagulation drug
even after the introduction of new oral anticoagulants (NOACs) in
recent years [1]. NOACs are not appropriate for patients with liver
disease or renal insufficiency. Warfarin is still favorable because of its
low cost, specific antidote, dose adjustment based on laboratory
monitoring, and well-known side effects [2]. Warfarin induced skin
necrosis (WISN), is a rare and severe hematologic complication which
carries a high risk of morbidity and mortality. It is estimated to occur
in 0.01- 0.10% of patients taking oral anticoagulants [3]. Although
WISN typically occurs within the first ten days of therapy initiation
with a peak incidence between days 3 and 6, some patients develop the
complication months or even years later [4]. Sometimes, the diagnosis
of WISN could be challenging, especially in the patients undergoing
dialysis therapy for chronic kidney disease. Necrotic skin lesions are
common in long-term dialysis patients. This gives rise to a broad and
complex differential diagnosis [5,6]. One such example is calciphylaxis,
and although a different mechanism causes it, shares a similar initial
clinical presentation to WISN [7]. We will present a case of a 76-year-
old lady with a history of hemodialysis and long-term anticoagulation
therapy, which developed necrotic skin lesions after a brief
interruption in warfarin therapy.

Case Report
A 76-year-old lady with the history of multiple co-morbidities

including chronic kidney disease (CKD), coronary artery disease
(CAD) and atrial fibrillation (AF) presented to emergency with acute
ischemic right foot.

She was admitted to hospital for the management of acute
exacerbation of chronic kidney disease before her angioplasty. On
admission, the patient was alert and oriented. She was on warfarin
approximately for the past 11 years for AF, which was stopped before
the procedure and was resumed afterward. The patient did not receive
heparin at the time of re-initiation of warfarin. Over the next few days,
the patient developed several skin lesions over the thighs and gluteal
areas bilaterally which initially presented as large, bullous and
hemorrhagic areas (Figure 1). A few hours later, primary lesions
progressed to necrotic plaques (Figures 2 and 3).

Figure 1: Initial lesions with extensive necrosis over the thighs and
buttocks bilaterally.
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Figure 2: Post debridement with granulation occurring.

Figure 3: Healing lesion.

Calciphylaxis was considered the initial diagnosis because of
elevated parathyroid hormone (PTH) levels and also with regards to
her concurrent CKD and hemodialysis therapy. Later, an incisional
skin biopsy was performed, and the pathology showed extensive
cutaneous necrosis with associated neutrophilic inflammation, without
smooth muscle calcification consistent with the clinical impression of
WISN (Figures 4 and 5). Also, improvement of lesions while holding
warfarin and timing and evolution of lesions after restarting warfarin
were further clues for diagnosing warfarin-induced skin necrosis
(WISN).

Discussion
The first case of WISN was described by Flood et al. when the

diagnosis of thrombophlebitis migrans disseminate was considered for
a necrotic breast tissue [3]. It is now known that the cause of necrotic
tissue was a Coumarin derivative called bis-hydroxy coumarin.

WISN usually presents between 3-6 days after initiating warfarin
treatment [8]. There are reports of late-onset warfarin-induced skin

necrosis occurring after several months or even several years (the
longest is 15 years) [3].

Figure 4: Cutaneous necrosis with vein thrombosis.

Figure 5: Cutaneous necrosis with vein thrombosis.

The pathogenesis of WISN is not clear; however, the proposed
mechanism describes a rapid decline in vitamin K-dependent
coagulation factors after warfarin administration. These factors have
short half-lives creating an imbalance of procoagulant and
anticoagulant proteins [9]. With rapid decrease in the activity level of
anticoagulant protein C (half-life ~ 8 hrs) compared to the clotting
factors II, IX, and X, which have longer half-lives ( ~ 24–72 hrs),
hypercoagulable state results [3]. The resultant hypercoagulable state
leads to thrombosis and blood clots in the dermal capillaries which
cause skin necrosis due to an interruption in the blood supply to the
skin [10]. Although some cases of WISN have been associated with
hereditary protein C deficiency, it has also occurred in other
thrombophilic conditions like protein S deficiency, antithrombin III
deficiency, and factor V Leiden mutation [11,12]. Occasional cases of
late appearance in the course of therapy may be a result of intermittent
non-compliance or reintroduction of warfarin, liver dysfunction and
drug interactions [4,11].

WISN typically occurs in middle-aged, perimenopausal, obese
females being treated for thromboembolic events [10]. Women are
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affected more frequently than men (4:1) for which the reason for this
predilection is unclear [13]. The necrotic lesions usually appear in a
distinct pattern, with a predilection for fatty tissues such as the breasts,
buttocks, thighs, and abdomen [14,15]. Lesions associated with WISN
are usually painful, localized and abrupt in onset. Initially, the patient
complains of paresthesia or discomfort in the affected areas associated
with an erythematous flushes caused by capillary dilation. The lesions
develop quickly to manifest a peau d' orange appearance with
surrounding edema in the skin and subcutaneous tissue. Underlying
petechial hemorrhage rapidly coalesces into ecchymosis, which within
hours produces a hemorrhagic bulla, indicative of infarction and
gangrenous necrosis. The Escher eventually sloughs, revealing a deep
necrotic defect into the subcutaneous fat [3,7,16].

The differential diagnoses of WISN are vast. It must be
distinguished from other pathologies such as calciphylaxis, anti-
phospholipid syndrome, vasculitides and other cutaneous lesions like
purple toe syndrome, pyoderma gangrenosum, microembolization,
leukocytoclastic vasculitis, necrotizing fasciitis and purpura fulminans
which may present similarly during the early stages [3,17].

Histopathology of WISN demonstrates occlusive fibrin thrombi
within dermal and subcutaneous veins, venules and capillaries, with
endothelial cell damage resulting in diffuse tissue necrosis and
hemorrhage [18,19]. The lack of perivascular inflammation and
arteriolar thrombosis, differentiates WISN from the vasculitic
processes [15,20].

Early factor replacement therapy is used to prevent further
thrombosis; however, later factor replacement therapy would be more
supportive. Warfarin is typically discontinued; however, its cessation
does not affect lesion progression [3]. Therapeutic anticoagulation with
IV heparin is used to prevent further thrombosis [7]. The action of
warfarin on protein C is reversed by administering vitamin K or fresh
frozen plasma [15]. Other therapies used are protein C concentrates
for deficient patients, prostacyclin [3,7] and a new option 4- factor
prothrombin complex concentrate (PCC), which contains the
coagulation factors and proteins C and S [21]. Small lesions may be
allowed to heal by secondary intention.8 Severe cases may require
surgical debridement, skin grafting or even amputation [3,7,9]. The
three-month mortality rate is approximately 15% [7].

Calciphylaxis also called calcific uremic arteriolopathy (CUA), is a
rare and often fatal complication of end-stage renal disease [5,22]
where decreased renal production of 1, 25-dihydroxycholecalciferol
leads to secondary hyperparathyroidism and hyperphosphatemia [5,7].
The reported incidence rate is 1-4% in chronic hemodialysis patients
[5,22]. It is characterized by medial wall calcification of small and
medium-sized vessels with intimal proliferation, fibrosis, and
thrombosis, primarily in the dermis and subcutaneous fat resulting in
ischemia and necrosis [22].

Risk factors for calciphylaxis include female gender, Caucasian race,
obesity, diabetes mellitus, elevated serum phosphate levels,
hypercalcemia, hyperparathyroidism, low serum albumin levels and
warfarin therapy [5,22,23].

The most common sites of involvement overlie dense adipose tissue
such as the breast, abdomen and thighs [24,25]. Clinically, patients
initially develop superficial violaceous skin lesions that are painful,
hyperesthetic or pruritic surrounded by pallor or ecchymoses
manifesting a livedo reticularis pattern. This pattern refers to the
changes in cutaneous blood flow, which produces bluish-purple
retinacular hyperpigmentation on the skin [4]. The initial redness may

evolve into intense erythema and then frank necrosis with eschar
formation. Gangrenous infection may thereafter develop at the site.

The management of CUA includes pain control, wound care,
discontinuation of calcium-based binders, normalization of phosphate,
and Para thyroidectomy. Other therapies have included sodium
thiosulfate and hyperbaric oxygen administration [24]. The prognosis
is often poor with a mortality rate of 60-80%, often from sepsis [7].

Conclusion
Warfarin as a consequence of its low cost, specific antidote and well-

known side effects is likely the most frequently prescribed
anticoagulation despite recently introduced NOACs. Warfarin-induced
skin necrosis is one of the most severe and rare complications with a
high rate of morbidity and mortality. Patients with underlying partial
protein C deficiency could be asymptomatic, but hold a higher risk of
skin necrosis following treatment with warfarin. Therefore, adequate
bridge therapy and prompt diagnosis based primarily on clinical
judgment with the support of histological evidence are crucial for
prognosis.
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