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Abstract
We report a case of uncontrolled intra-abdominal hemorrhage post –renal transplant. While the conventional methods to achieve hemostaisis failed, the use of novel recombinant factor VIIa (NovoSeven®) successfully controlled the bleeding. This first ever-Indian experience demonstrates that rFVIIa might be safe and effective in post-transplant nephrectomy bleeds. 
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	Introduction
Bleeding is a potential complication of any surgical procedure, and represents a major challenge .1 Current treatment for bleeding during surgery or trauma is by: surgical techniques; packing or tamponading; ligation of major vessels; radiological intervention;2 blood products (platelets, fresh frozen plasma (FFP), and cryoprecipitate) and the use of fibrin sealants3 and other pharmacological agents, such as aprotinin, tranexamic acid and desmopressin. Despite these interventions, there still remains a need for an agent that will enhance local thrombotic processes without causing generalized thrombosis. 
Recently recombinant factor VIIa (rFVIIa; NovoSeven®) has been approved in acquired hemophilia, Glanzmann’s thrombasthenia and FVII deficiency. We now have an increased understanding of its compartmentalized mode of action of rFVIIa. Hence it is justifiable to use it for controlling hemorrhage in trauma victims and surgery patients sans preexisting coagulopathy.4, 5. We report a case of uncontrolled intra-abdominal hemorrhage subsequent to post-transplant nephrectomy, in which rFVIIa was successfully used when conventional measures failed. 
Case Report
A 35 year-old gentleman on dialysis, underwent a live related Renal Transplant on 09/12/2004. Post operatively the patient had delayed graft function and required heparin free dialysis on the fifth postoperative day. USG 
 
	showed no perinephric collections . Transplant biopsy done on 14/12/2004 was suggestive of mild cellular rejection. He was pulsed with methylprednisolone (500 mg) for 3 consecutive days.
On 16/12/2004, he had pain in the abdomen with severe hypotension. Hemoglobin dropped to 3g% from 9g% the previous day. A USG showed large hematoma at upper pole of the transplanted kidney in right lumbar region extending to sub-hepatic region. As his PTT was prolonged with low serum fibrinogen, he was transfused 4 units of FFP and 15 units of cryoprecipitate prior to the surgery besides 6 units of packed cells. Exploratory surgery revealed a large hematoma all around the transplanted kidney, which was evacuated. Profuse bleeding was seen from near arterial anastomotic site. Reanastomosis was done after refreshing the anastomotic edges. His urine output improved and he was dialysis-free with a serum creatinine of 2.5 mg% on day 6 post-op. The segment of renal artery histopathology revealed mycotic infection with necrotizing inflammation and drain-fluid grew candida species warranting the use of liposomal amphotericin B.
The patient improved rapidly but on 24/12/2004 he unexpectedly had a bradycardia arrest. Hemoglobin was 4.5g% with normal coagulation profile .He received 6 packed cells prior and during surgery. A large hematoma was seen around transplant kidney with active bleeding from arterial and venous anastomotic site. In view of the frozen section report, friable graft vein with sutures cutting through, and short artery stump, an informed decision for graft nephrectomy was taken. On 25/12/2004, drains were of 950 cc and he was a transfused blood product to correct the persistent bleeding. Next day he developed gross distension of abdomen and 1000 ml of fresh hemorrhagic drain. USG 
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	confirmed peri-hepatic and pelvic collections suggestive of hemoperitoneum communicating with the operative bed. aPTT was 70 seconds (normal: 24 – 34 s) with PT (INR) – 2.6, serum fibrinogen 200mg%, platelet count 40,000/cumm. Immediately, 6 units of platelets, 4 units of FFP, 10 units of cryoprecipitate and 5 units of packed cells were transfused and aprotinin was given without any relief. He remained hypotensive and was explored at 3 pm . There was no bleeding from the arterial or venous stump, but diffuse ooze from the operative bed and posterior abdominal wall was suggestive of consumptive coagulopathy with gross hemorrhagic DIC. Since bleeding was not stopping despite the use standard measures, rFVIIa (NovoSeven®) was considered for use. Dosage of 3.6 mg IV bolus was administered over 5 min. in the operation theatre. Oozing and bleeding promptly abated within a few minutes of its use. The coagulation parameters normalized within 6 hours; daily drain was substantially reduced to about 70cc/day. Thereafter, the patient had an uneventful recovery. Patient was eventually discharged with advice on maintenance-hemodialysis, awaiting a second renal transplant.
Discussion
Bleeding after kidney transplantation occurs with a reported incidence of 2.2%.6We describe a case of severe bleeding after transplant nephrectomy operation in which rFVIIa was successfully used. When the patient was re-explored on 26/12/2004, no surgically treatable focus of bleeding could be found but for diffuse oozing from the operative bed and posterior abdominal wall. This diffuse bleeding along with abnormal coagulation parameters was suggestive of coagulopathic bleeding. Given the clinical picture, aggressive hemostatic management was advocated by using FFP, packed cells, cryoprecipitates, epsilon aminocaproic acid and aprotinin. Since bleeding was persistent despite the use of standard measures, rFVIIa was considered for use 
 
	to achieve hemostasis.
Generally, activated factor VII present in the circulation initiates thrombin formation by interacting with tissue factor (TF). Normally TF is not exposed to circulating blood, but is found on various types of cells in the vessel wall, in atherosclerotic plaques, in some types of tumor cells, at sites of vessel injury and on activated platelets. FVIIa-TF complex so formed at the site of injury subsequently triggers the coagulation cascade by activation of factor X leading to conversion of prothrombin to thrombin. This small amount of thrombin is sufficient to activate platelets, factors V, VIII, and XI5, which subsequently lead through intermediary steps to a larger quantity of “thrombin burst” that is vital for the development of a stable fibrin clot. At pharmacological doses however, rFVIIa directly generates a ‘thrombin burst’ on the activated platelets at the site of injury, leading to the generation of a fully stabilized tight fibrin plug. 
Recently rFVIIa has also been successfully used in patients with severe hemorrhage without the history of preexisting bleeding disorders, as demonstrated by several case reports6.7. Between 1988 and May 2001, more than 180,000 standard doses of rFVIIa have been administered in persons with bleeding diatheses, and the reported incidence of thromboembolic events was very low; thrombotic complications were reported in only 17 patients (0.009%).8 Safety profile of rFVIIa is attributable to its site specific hemostatic mechanism
In our patient 70mcg/kg (3.6mg) of rFVIIa was administered IV bolus over 5 minutes as a last resort. Bleeding promptly stopped no occurrence re-bleed or thrombotic complications. This first ever Indian experience demonstrates that rFVIIa might be safe and effective in post-transplant nephrectomy bleeds unresponsive to standard therapy; nonetheless further studies on the use of rFVIIa in similar patients or other post-operative bleeds are required to confirm this case report.
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