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Olgu Sunumu/Case Report

Warfarin-Induced Skin Necrosis Due to Protein C Deficiency
in a Dialysis Patient
Diyaliz Hastasında Protein C Eksikliğine Bağlı
Warfarin-İlişkili Deri Nekrozu
ABSTRACT
Protein-C (PC) is a vitamin-K-dependent anticoagulant proenzyme produced by the liver. PC deficiency
may cause both venous and arterial thromboses. In patients with PC deficiency, warfarin further
decreases PC activity and causes thrombosis of skin arterioles leading to skin necrosis.
A 59-year-old female was admitted with dyspnea, cough, hoarseness and edema in her neck and arms.
She had chronic kidney disease for 20 years. She had been on hemodialysis for 8 years but had been
switched to peritoneal dialysis due to vascular access problems caused by multiple venous thromboses.
With a pre-diagnosis of Superior Vena Cava (SVC) syndrome, cavography was performed and neartotal occlusion of the SVC was detected. Balloon dilatation was performed and warfarin 5 mg and
enoxoparin 40 mg were started. Within a day, necrotic and well-demarcated lesions 4x5 cm in size
appeared on the arm. Warfarin was stopped and enoxoparin was continued. After 2 weeks, plasma
PC activity was found to be significantly low (40% of normal). The diagnosis of “warfarin-induced
skin necrosis in a patient with PC deficiency” was established. Skin lesions promptly and completely
recovered after the treatment.
PC deficiency should be considered in dialysis patients with multiple thromboses, vascular access
problems and warfarin-induced skin necrosis.
KEY WORDS: Protein-C deficiency, Warfarin-induced skin necrosis, Dialysis, Superior vena cava
syndrome

ÖZ
Protein-C (PC), karaciğer tarafından üretilen, vitamin-K’ya bağımlı antikoagülan bir pro-enzimdir. PC
eksikliği hem venöz hem arteriyel trombozlara neden olabilir. Warfarin, PC eksikliği olan hastalarda
PC seviyesini daha da düşürerek, derideki arteriollerde trombozlara yol açar ve deri nekrozlarına sebep
olur.
Elli dokuz yaşında kadın hasta nefes darlığı, öksürük, ses kısıklığı, boyunda ve kollarda şişlik
nedeniyle başvurdu. Yirmi yıldır kronik böbrek yetersizliği tanısı olan hasta 8 yıl hemodiyalize girmiş
fakat birden çok vasküler trombozları olması nedeniyle damar giriş yolu problemi dolayısıyla periton
diyalizine geçilmiş. Superior vena kava (SVK) sendromu ön tanısıyla yapılan venokavografisinde SVK
proksimalinde tama yakın tromboz saptandı. Balon anjiyoplasti yapılarak stenoz genişletildi. Warfarin
5 mg ve enoksaparin 40 mg bid tedavisi başlandı. Bir gün sonra, sol kolda 4x5 cm keskin sınırlı, çevresi
eritemli, ağrılı, hemorajik büllöz nekrotik lezyon gelişti. Warfarin tedavisi hemen kesildi, enoksaparine
devam edildi. İki hafta sonra yapılan tetkiklerde plazma PC aktivitesi düşük bulundu (normalin %40’ı).
“PC eksikliği olan hastada warfarine bağlı deri nekrozu” tanısı kondu. Tedavi sonucunda hastanın deri
lezyonları tamamen geriledi.
PC eksikliği, birden çok trombozu ve damar giriş yolu problemleri olan ve warfarine bağlı deri
nekrozları gelişen diyaliz hastalarında mutlaka akla gelmelidir.
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INTRODUCTION
Protein C (PC) is a vitamin-K dependent anticoagulant
proenzyme that is produced in the liver. PC deficiency may
cause both venous and arterial thromboses and specific entities
such as neonatal purpura fulminans and warfarin-induced skin
necrosis. PC deficiency may be hereditary or acquired (1).
Warfarin further decreases the already low activity of protein
C and it causes multiple thromboses of skin arterioles leading
to hemorrhagic and necrotic skin lesions (2). Patients with
chronic kidney disease (CKD) are known to have a high risk of
thrombosis but the exact pathophysiological mechanisms are not
known. However, recent studies have suggested a contribution
of acquired PC deficiency to the thrombophilia observed in
dialysis patients (3,4). Herein, we present a dialysis patient with
superior vena cava (SVC) syndrome and protein C deficiency
who developed warfarin-induced skin lesions.
CASE REPORT
A 59-year-old female was admitted with dyspnea, cough,
hoarseness and edema in her neck and arms. She had CKD
due to chronic pyelonephritis for 20 years. She had been
on hemodialysis treatment for 8 years but she had recently
been switched to peritoneal dialysis due to vascular access
problems caused by multiple venous thromboses. On physical
examination, venous distention of the neck and chest wall was
found. The chest X-ray revealed minimal pleural effusion on
the left side. Baseline biochemical parameters are presented in
Table I. With a pre-diagnosis of SVC syndrome, cavography
was performed by the interventional radiology department

Figure 2: Warfarin-induced necrotic and hemorrhagic skin lesions in
the left arm.

Table I: Results of the baseline biochemical parameters.
Parameters

Creatinine (mg/dL)
Uric Acid (mg/dL)

5.9

101

Phosphorus (mg/dL)

4.8

Calcium (mg/dL)

Parathormone (pg/mL)
ALP (U/L)

Reference Values
(0.7-1.4)
(2.6-6)

(21-43)

10

(8.5-10.5)

391

(15-68)

(2.7-4.5)

151

(30-135)

LDH (U/L)

159

(0-247)

T. Cholesterol (mg/dL)

145

(130-200)

Total protein (g/dL)

7.1

(6.0-8.0)

ESR (mm/h)

45

(0-20)

ALT (U/L)

Triglyceride (mg/dL)
Albumin (g/dL)
CRP (mg/dL)
WBC(µL)
Hb (g/dL)

Platelet (µL)
PT (sec)
INR

aPTT (sec)

2

8.23

Urea (mg/dL)

GGT (U/L)

Figure 1: Near-total occlusion of the superior vena cava on angiography.

Values

8

58
70

3.3
4.5

(5-45)
(5-85)
(<30)

(3.2-5.5)
(0-0.8)

7800

(4000-11000)

214000

(150000-500000)

1.07

(0.8-1.25)

12.1
14.1
21.1

(12-18)

(11.5-15.5)

(25.6-35.2)

ALP: Alkaline phosphatase, ALT: Alanine aminotransferase,
LDH: Lactate dehydrogenase, GGT: Gamma-glutamyl transferase,
T. Cholesterol: Total cholesterol, ESR: Erythrocyte sedimentation rate,
CRP: C-reactive protein, WBC: White blood cell, Hb: Hemoglobin,
PT: Prothrombin time, INR: International normalized ratio,
aPTT: Activated partial thromboplastin time.
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and revealed near-total occlusion of the proximal part of SVC
(Figure 1). Balloon dilatation was performed to the proximal part
of SVC and warfarin 5 mg and low-molecular-weight heparin
(enoxoparin 40 mg bid) were started simultaneously. Within 24
hours of these treatments, necrotic, hemorrhagic, painful and
well-demarcated lesions 4x5 cm in size appeared on the left arm
(Figure 2). Warfarin was immediately stopped and enoxoparin
was continued. Local supportive treatments and sterile dressings
were used for the lesions. After 2 weeks of discontinuation of
warfarin, tests for protein C, S and anti-thrombin-3 activities
were performed and plasma protein C activity was found to be
significantly low (40% of normal). The diagnosis of “warfarininduced skin necrosis in a patient with PC deficiency” was
established. At follow-up, the skin lesions promptly recovered
completely.
DISCUSSION
PC is a vitamin K-dependent protein synthesized in the liver.
PC circulates in the blood as a zymogen and when activated,
act as an anticoagulant serine protease enzyme that inhibits the
coagulation cascade by degrading F5a and F8a with the help of
its cofactor protein S (5).
PC deficiency is associated with a tendency to
thromboembolism including deep vein thrombosis, pulmonary
embolism, arterial thrombosis, stroke, neonatal purpura
fulminans, fetal loss and warfarin-induced skin necrosis.
PC deficiency may be hereditary or acquired. Hereditary
PC deficiency is an autosomal dominant disease. More
than 160 mutations have been described in the gene for PC
located on chromosome 2 (2q1314) (1,6). The prevalence of
inherited PC deficiency in the general population is 0.2-0.5%
but the prevalence is higher (2-5%) in patients with venous
thromboembolism (7-9).
Acquired PC deficiency may also occur in various
clinical situations such as liver diseases, hepatic congestion,
disseminated intravascular coagulation, acute infections,
trauma, CKD, certain malignancies, vitamin K deficiency, use
of vitamin K antagonists and rarely the presence of acquired
inhibitor autoantibody against PC (10-14).
Warfarin-induced skin necrosis is one of the specific
clinical manifestations of PC deficiency. PC has a half-life of 6
hours, which is significantly shorter than that of other vitamin
K-dependent coagulation factors. Thus, during the initial
phase of treatment with warfarin, a transient hypercoagulable
state occurs due to earlier inhibition of PC, leading to vascular
occlusion and skin necrosis. Prompt discontinuation of warfarin
and administration of low-molecular-weight heparin should be
the first steps for the treatment of warfarin-induced skin necrosis.
Other treatment modalities may include protein C concentrate
and fresh frozen plasma (15).
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Patients with CKD are known to have a tendency for
thrombosis but the exact pathophysiological mechanisms are
not known (3,4). In the prospective study by Ghisdal et al
(3), 310 dialysis patients were screened for 7 thrombophilic
factors before kidney transplantation and 1 month after the
transplantation. One month after transplantation, the prevalence
of thrombophilic factors was significantly decreased from 74.4
to 44.7%. Specifically, prevalence of PC deficiency was found
to significantly decrease from 12.1% to 1.9%. However, the
incidence of cardiovascular or thromboembolic events 1 year
after transplantation was similar between the patients with and
without thrombophilia. In summary, in this study, thrombophilic
factors were found to be highly prevalent in dialysis patients
and furthermore most thrombophilic factors were corrected 1
month after transplantation. In another study, frequency of
thrombophilic factors including PC deficiency was higher in
hemodialysis patients with vascular access thrombosis (VAT)
compared to that of patients without VAT (4). Similar to the
previous study, all thrombophilic factors including PC deficiency
were resolved after transplantation.
Before warfarin administration, our patient had multiple VAT
ultimately leading to the SVC syndrome. The exact etiology of
multiple VAT is not known but acquired thrombophilic factors
such as PC deficiency may contribute to this exaggerated
tendency to thrombosis.
In the differential diagnosis of necrotic skin lesions,
leukocytoclastic vasculitis, cholesterol embolization syndrome,
cryoglobulinemic vasculitis and calciphylaxis should also
considered. Calciphylaxis, also known as calcific uremic
arteriolopathy, is mostly associated with hyperparathyroidism
and high calcium-phosphorus product in patients with endstage renal disease. However, calciphylaxis cases have also
been reported in the absence of hyperparathyroidism and
renal dysfunction (16-18). In our case, lack of significant
hyperparathyroidism, normal serum calcium and phosphorus
levels, prompt recovery of necrotic lesions and documentation
of decreased protein C enzyme activity were considered to be in
favor of the diagnosis of “warfarin-induced skin necrosis and PC
deficiency” rather than calciphylaxis. The pathogenesis of most
of these diseases is not well known and they may share common
pathophysiological pathways. It may therefore be challenging
and difficult to establish an exact diagnosis in such cases.
In conclusion, protein C deficiency should be considered
in patients with multiple thrombosis and warfarin-induced
skin necrosis. CKD patients are known to have tendency of
thrombosis however the etiology of this thrombophilic state is
not currently known. Further studies that address the possible
contribution of acquired protein C deficiency to thrombophilia
observed in CKD patients are needed.
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