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Dear Editor,
Warfarin-induced cutaneous necrosis is a rare complication 

of anticoagulant therapy with prevalence between 0.01 and 0.1%, 
associated to elevated morbimortality.1 It occurs almost exclusively 
in patients with venous thrombosis and pulmonary embolism be-
tween the 1st and the 10th day after initiation of the anticoagulation. 
It has been associated to the deficiency of protein C and, more rarely, 
to the deficiency of protein S.2

We describe the case of a man with protein S deficiency, who 
presented with warfarin-induced cutaneous necrosis during treat-
ment for deep venous thrombosis.

A 40-year-old man was admitted due to painful cutaneous 
lesions on the flanks, left thigh and left hand. His past medical histo-
ry included deep venous thrombosis of the left lower limb one year 
back, when warfarin was prescribed. At the time, the medication was 
commenced along with enoxaparin. After eight months using war-
farin, the patient stopped the medication on his own. Two weeks 
before being admitted, he noticed swelling of the right lower limb 
and restarted the medication without previous medical assessment 
and without associating a low-molecular weight heparin. Four days 
after restarting the medication, he noticed the appearance of the cu-
taneous lesions. On physical examination, he had ecchymoses on the 
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dorsum of the left hand, flanks, lateral and anterior areas of the left 
thigh, that evolved with necrosis and eschar formation (Figures 1 and 
2). Histopathology of the lesions demonstrated thrombosis, involv-
ing small-caliber vessels in the dermis, associated to focal epidermal 
necrosis (Figure 3). Doppler ultrasound of the right lower limb con-
firmed thrombosis. During admission, warfarin was discontinued 
and low-molecular weight heparin was prescribed. Thrombophilia 
screen revealed protein S deficiency (15% activity, normal range: 70 to 
123%), normal levels of protein C and antithrombin and negative au-
toantibodies. The patient was discharged with low-molecular weight 
heparin, with gradual improvement of the cutaneous lesions. Subse-
quently, warfarin was reintroduced, still while using low-molecular 
weight heparin, with the dose increased gradually and with no ap-
pearance of new lesions. 

Tissue necrosis induced by warfarin occurs more frequent-
ly in obese women, with an average age of 50 years.3 The clinical 
picture is usually associated to the administration of high anticoag-
ulant doses, and the patients most susceptible to this complication 
are those with positive lupus anticoagulant, protein C and S, anti-
thrombin and factor VII deficient.1

Protein S deficiency can be congenital or acquired. In the 
congenital form, it is determined by mutations in the gene PROS1 
(3q11-q11.2), with autosomal dominant inheritance. The prevalence 
of partial congenital deficiency (heterozygous individuals) is estimat-
ed between 0.12 to 0.21% of the general population. The individuals 
with severe deficiency (homozygous) manifest the disease within the 
first days of life.4 Heterozygous individuals are usually asymptomat-
ic until adulthood, what is possibly the case of the reported patient.

The pathogenesis of the warfarin-induced cutaneous necro-
sis is due to the pro-coagulant effects that the medication may show 
in the first days of use. This phenomenon occurs because the natural 
anticoagulant proteins C and S and factor VII, with a short half-life, 
have a faster decrease of their concentration than the other factors 
involved in pro-coagulation (factors II, IX and X), with a half-life be-
tween 20 to 60 hours. This transitory pro-coagulant/anticoagulant 

Figure 3: A - Necrosis of the superficial portion of the epidermis and 
capillary thrombosis (Hematoxylin & eosin, x40). 
B - Fibrin deposits in the vessel wall associated to focal intravascu-
lar thrombosis and fat necrosis (Hematoxylin & eosin, x10)
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imbalance is exacerbated in protein C or S deficiency, leading to a 
hypercoagulability state with thrombotic occlusion of the microvas-
culature, leading to the cutaneous lesions.3

Most necrotic lesions appear in areas with abundant subcu-
taneous tissue. The initial lesion is a well-defined, painful erythem-
atous macule that progresses to ecchymosis and then to necrotic 
tissue.5 The diagnosis is clinical, and histopathology can be helpful 
in confirming the diagnosis.3

Once cutaneous necrosis is diagnosed, treatment with hep-
arin should be initiated, along with vitamin K to restore the lev-
els of proteins C and S. The treatment includes discontinuation of 
warfarin; however, this procedure has not been changing the out-
come.1 Good results are obtained with the cautious reintroduction 
of low-dose warfarin associated to anticoagulation with heparin. It 
is essential to know the background for the continuity of the ther-
apy, with dosage of protein C and S, fibrinogen, fibrin degradation 
products levels and investigation of causes of vasculitis.3

We highlight that the medical team should be attentive to the 
subtlest sign or risk factor associated to this syndrome to commence 
treatment as quickly as possible. Even though it is not usually a 
life-threatening condition, the inability of early recognition and treat-
ment can lead to sequelae that impair the patients’ quality of life.5 q

REFERENCES
1.	 Kaiber FL, Malucelli TO, Baroni Edo R, Schafranski MD, Akamatsu HT, Schmidt 

CC. Heparin-induced thrombocytopenia and warfarin-induced skin necrosis: case 
report. An Bras Dermatol. 2010;85:915-8.

2.	 Liaw TY, Chang CH. Skin necrosis complicated by warfarin induced protein S 
deficiency. J Formos Med Assoc. 2014;113:758-9.

3.	 Silvestre JMS, Thomazinho F, Sardinha WE, Perozin IS, Morais Filho D. Necrose 
cutânea induzida por antagonistas da vitamina K. J Vasc Bras. 2009;8:343-8.

4.	 Mokafih M, Igala M, Oukkache B. Avortements spontanés et déficit congénital en 
protéine S : à propos d’un cas. Ann Biol Clin (Paris). 2013;71:174-6. 

5.	 Shakoor MT, Ayub S, Ayub Z. Warfarin Induced Skin Necrosis: A Diagnostic 
Challenge. MOJ Clin Med Case Rep. 2017;6:00148.

AUTHORS CONTRIBUTION

Ruana Fraga 0000-0002-7740-1027

Conception and planning if the study; Elaboration and writing of the manuscript; Crit-
ical review of the literature

Lucia Martins Diniz 0000-0001-8107-8878

Approval of the final version of the manuscript; Conception and planning if the study; 
Effective participation in research orientation; Intellectual participation in propaedeutic 
and/or therapeutic conduct of cases studied; Critical review of the manuscript

Elton Almeida Lucas 0000-0002-6524-2030

Conception and planning if the study; Obtaining, analyzing and interpreting the data

Paulo Sergio Emerich 0000-0003-1528-1100

Conception and planning if the study; Intellectual participation in propaedeutic and/or 
therapeutic conduct of cases studied

How to cite this article: Fraga R, Diniz LM, Lucas EA, Emerich PS. 
Warfarin-induced skin necrosis in a patient with protein S deficiency. An 
Bras Dermatol. 2017;93(4):612-3.

Letters	 613

An Bras Dermatol. 2018;93(4):610-21.




