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Case information:

J.M. is a 26 - year old, married, Caucasian male, office worker with two children.

Family history : Father died of spontaneous pulmonary embolism at the age of forty. Mother is healthy. His sister had two years ago one episode of ileofemoral thrombosis in association with the use of oral contraceptives.

Personal history: No prior serious illnesses. No surgery either. A couple of days ago he played  football and  injured his right ankle. A plaster cast was applied. After four days he began to feel  pain in his right calf and the plaster cast seemed to him to be tight. He consulted his doctor again. The plaster cast was removed and a venous ultrasound revealed ileofemoral thrombosis. He was admitted to hospital. Therapy with low molecular weight heparin ( LMWH ) – Fraxiparin 0,8 ml sc bid according his body weight was started. Next day 10 mg of warfarin qd were added. On the fourth day of therapy his INR was 2,9 and Fraxiparin was withdrawn. On the same day a very severe pain in his right buttock and calf has occurred. He developed erythematous skin lesions, which became black and necrotic in the central area. Haemorrhagic bullae appeared. These lesions were characterized by a clear line of demarcation between the affected areas and their surrounding tissue. 
Laboratory tests

Blood cell count : Leu =13.109, Ery = 4.25.1012, Hb =13.5 g/dl , Htk = 0.42 Plt 350.109
antithrombin III 80%.

Resistance to activated protein C 5,1

protein C 10%

protein S 20%

Laboratory results detected low levels of protein C and S. The APC ratio was increased. These results are consistent with the administration of warfarin. Therefore we underwent a laboratory thrombophilia work up with his sister which revealed protein C antigen to be 45% . Activity of protein C  (measured by chromogenic assay) was decreased as well at 40%.
Question No. 1

What diagnosis is the most probable?

A. Recurrent thrombosis.

B. Bleeding due to the overdosing of warfarin?

C.  “So called” coumarin – induced necrosis.

Answer No. 1

A. False. Subjective complaints are not typical of thrombosis and moreover

the patient is still taking anticoagulant treatment.

B. False. The INR 2.9 does not signal warfarin overdose and also the site of bleeding in the absence of previous trauma does not support this hypothesis.

C. True. The character of problems, time of the onset and the association with the higher initial dose of warfarin are suspicious of coumarin-induced necrosis.

Question No. 2

Propose immediate laboratory examinations which are important:

A. Blood cell counts. 

B. Antithrombin III activity.

C. Resistance to activated to protein C.

D. Protein C activity.

E. Protein S activity.

Answer No. 2

All these examinations are important. Their results are as follows:

A. Blood cell counts: Leu =13.109,  Ery = 4,25.1012,  Hb =13.5 g/dl ,  Htk = 0.42, Plt = 350.109.

B. Antithrombin III activity = 80%.

C. Resistance to activated protein C = 5.1.

D. Protein C activity = 10%.

E.  Protein S = 20%.

Laboratory results detected low activities of proteins C and S. The APC ratio was increased. These results are consistent with the administration of warfarin. Therefore we made laboratory thrombophilia work up in his sister and antigen of protein C 45% was found. Activity of protein C 40%  (measured by chromogenic assay ) was decreased as well.

Question No. 3

Protein C activity dropped to 10%. This result can be completely explained by?

A. An inherited protein C deficiency. 

B. An acquired protein C deficiency.

C. A combined inherited and acquired deficiency.

Answer No. 3

A. Incomplete. Protein C is K1 vitamin dependent protein and therefore the activity is diminished during therapy with warfarin. The same is true for protein S.

B. Incomplete. Because of the positive family history of venous thromboembolism and low level of protein C we should be aware of inherited thrombophilia.

C. True.

Question No. 4

What type of protein C deficiency does his sister have?

A. Type I.

B. Type II.

Answer No. 4

A. True. Both the level and activity of protein C is decreased in type I.

B. False. Only the activity of protein C is decreased in type II. The level of protein C in type II is normal.

Question No. 5

Protein C is:

A. A coagulation factor.

B. An important activator of fibrinolysis. 

C. An inherited inhibitor of coagulation. 

Answer No. 5

A.False.

B.False.

C. True. Thrombin in plasma binds thrombomodulin on endothelial surface and this complex activates protein C. Protein C causes proteolysis of F Va and F VIIIa (protein S serves as a cofactor in this reaction).

Question No. 6

What is the mechanism of warfarin-induced skin necrosis?

A. The increase in coagulation factors in plasma.

B. The inbalance between the decline of plasma coagulation factors and the decrease in inhibitors of coagulation.

Answer No. 6

A.False.

B.True. The mechanism of coumarin – induced skin necrosis is explained by inbalance between K1 vitamin dependent coagulation factors (F II, F VII, F IX, and F X) on one side,  and  coagulation inhibitors on the other side. F VII has a very short half- life in plasma comparable with protein C. In patients with inherited protein C deficiency treated with warfarin (especially after a higher inital dose), the decline of protein C because of lower starting level is deeper than that of F VII. That is the cause of temporarily hypercoagulable state. Nevertheless another mechanism is supposed because coumarin – induced necrosis occurs only in some of patients treated with coumarin (1:1000 – 1:5000).

Question No. 7

What should be administered immediately?

A. The concentrate of protein C or plasma.

B. Warfarin.

C. K1 vitamin. 

D. Heparin.

Answer No. 7

A. True. When the diagnosis of protein C deficiency is established and the concentrate is available, it is advisable to use it. Otherwise the administration of plasma  (10-15 ml/kg per 24 h) is a reasonable option as well.

B. False.

C. True. A small amount of K1 vitamin (3 mg) should be given together with plasma  to correct the warfarin induced hypocoagulable state. Following that, the patient should be placed on a continuous IV heparin regimen.

D. True. We carry on treatment with intravenous continuous infusion of heparin.

Question No. 8

Can be warfarin used in future again?

A. No.

B. Yes.

Answer No. 8

A. False.

B. True. Warfarin therapy should be initiated with a small dose of  warfarin (e.g. 5 mg qd)- until the therapeutic range is achieved (slow warfarinization). This approach enables us to avoid skin necrosis.

Question No. 9

Does warfarin – induced skin necrosis occurs exclusively in patients with protein C deficiency?

A.Yes.

B. No.

Answer No. 9

A.False. 

B.True. Coumarin - induced skin necrosis was described not only in patients with protein C deficiency, but also with protein S deficiency and in patients with resistance to activated protein C.

CONCLUSION

Vitamin K1 and plasma were given and afterwards warfarin 5 mg qd was administered. The patient was discharged after his INR had been maintained in the therapeutic range ( 2,0 – 3,0 ) for two consecutive days. He was scheduled for regular follow up in the thrombophilic clinic. Thrombophilia work up was repeated and the diagnosis of  protein C deficiency – type I- was confirmed. The prophylaxis of venous thromboembolism was recommended in all risk situations associated with the onset of thrombosis. Oral anticoagulant therapy was withdrawn after one year. The patient underwent a plastic  surgery ( skin transplant) to correct his skin necrosis which was  fully healed.      

All first degree family members were evaluated for protein C as well. 

Conclusion

Skin necrosis is a rare but serious side-effect of treatment with warfarin. At potential risk are patients with various thrombophilic abnormalities, especially when warfarinization is undertaken rapidly with a large inital dose of warfarin. With the increasing number of patients anticoagulated for thromboprophylaxis, the incidence of skin necrosis may increase.  
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