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Editor,

We would like to describe a case of the successful use of
recombinant activated factor VII (rFVIla) to treat a bleeding
complication in a patient on veno-venous (VV)-ECMO.

A 26-year old female presented for a re-do bilateral
sequential lung transplantation (BSLT). Her initial BSLT was
performed 12 months before for end stage respiratory failu-
re caused by cystic fibrosis. Despite initial improvement of
functional capacity she presented with worsening pulmo-
nary function within the first year and due to chronic graft
rejection and was re-listed for lung transplantation. Bron-
chiolitis obliterans was progressing quickly and patient had
been admitted to the intensive care unit (ICU) with type Il
respiratory failure; unsuccessful ventilatory therapy resulted
in the use of VV-ECMO as a potential bridge to BSLT. After
forty days of VV-ECMO support she presented for redo BSLT.

During the surgical procedure, the VV-ECMO was chan-
ged to veno-arterial (VA) ECMO support, at a flow of 4 L
min', to provide haemodynamic stability and adequate
oxygenation throughout a technically difficult surgical dis-
section. Due to ongoing haemorrhage (multiple adhesions
after previous thoracotomy) and surgical difficulties, the VA
ECMO circuit was converted to full cardiopulmonary bypass
(CPB). At this moment the tranexamic acid infusion was
initiated according to BART protocol [1]. After implantation
of the second donor lung, the patient was weaned from
CPB to VV-ECMO support to provide adequate oxygenation
since the new grafts developed primary graft dysfunction.
The patient continued to bleed excessively and received
multiple blood products (50 units of packed red blood cells

(PRBC), 28 units of fresh frozen plasma (FFP), 32 units of
platelets (PLT) and 40 units of cryoprecipitate). Even with
massive transfusion therapy bleeding was moderately well
controlled thus patient was transferred to the ICU with VV-
-ECMO support and the thorax packed with sponges.
Despite further transfusion of blood products the pa-
tient continued to bleed through the chest tubes (2,575 mL
per hour for the first 3 hours), requiring further transfusions
of PRBC (13 units), FFP (6 units) and PLT (8 units). On the
first postoperative day a decision was made to administer
rFVlla. In total 6 mg (100 ug kg™') of rFVila were given. An
initial dose of dose of 2 mg was administered, followed by
a second dose of 4 mg three hours later. She also received
desmopressin 12 g prior to the first dose of rFVila. Acid
base status and temperature were normal before and after
rFVlla administration. Table 1 shows coagulation profile on
arrival to ICU and after rFVlla. The flows on the VV-ECMO
circuit were between 2.5 and 3.5 L min™'. Due to high risk
of ECMO circuit thrombosis, the administration of rFVlla
was accompanied by extra vigilance for clot formation, and
a second, primed ECMO circuit was immediately available
in the event of thrombus formation. The patient stopped
bleeding and started to form clots in the chest tubes. Chest
tube drainage also decreased to 200 mL per hour the first
4 hours.The patient’s hemodynamic stabilized, the transfu-
sion rate decreased, and directed goal therapy was followed
to keep Hb over 70 g L. On postoperative day 3 the sponges
were removed from the thorax and the chest was formally
closed. At no time were any thrombi visualized in the ECMO
circuit, the filter or the oxygenator membrane. The patient
remained haemodynamically stable and adequately oxy-
genated via the VV-ECMO support. An intravenous infusion
of heparin was restarted, with no subsequent bleeding. On
postoperative day 18 the patient was successfully weaned
from VV-ECMO completing 58 days of support. However,
she developed ischemic retinopathy probably due to severe
swelling (nevertheless thrombosis was not rule out), acute
renal failure requiring haemodialysis, and sepsis; progres-
sing quickly to septic shock with non-response to aggressive
medical management dying one month after surgery.
Extracorporeal membrane oxygenation (ECMO) may be
used to provide temporary oxygenation support for patients
before (bridge) and after lung transplantation (primary graft
dysfunction) or with refractory hypoxemia not responding
to conventional treatment [2, 3]. Since 2009 H,N, flu pan-
demic disaster ECMO became rapidly emerging technology,
which is becoming introduced to many intensive care unit
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Table 1. Coagulation results before and after rFVIla administration

Variable Arriving ICU Before rFVlla Two hours after
administration rFVlla administration

Haemoglobin (g L) 71 84 10

Platelets (G L) 116 104 62

Fibrinogen (mg dL) 180 238 217

INR 15 14 0.8

aPTT (sec.) 41 40

ICU — intensive care unit; INR — international normalized ratio; aPTT — activated partial thromboplastin time

all over the world. Its use requires systemic anticoagulation
to avoid thrombi formation, circuit thrombosis or malfunc-
tioning of the oxygenator. Typically, unfractionated heparin
is administered to achieve an activated clotting time (ACT)
between 160 and 220 sec., when supporting a patient with
veno-venous (VV) ECMO [4]. Prolonged use of ECMO leads
to profound derangements in haemostasis causing both
haemorrhagic and thrombo-embolic complications. When
haemorrhagic complications occur, their treatment may
require partial reversal of this anticoagulation. rFVlla has
been used to treat coagulopathy and stop bleeding in mul-
tiple life-threatening situations, however its application in
adults treated with ECMO has not been described [5-10].
Potentially, use of rFVlla in patients supported by ECMO
may lead to thrombus formation within the circuit with
potentially fatal consequences. In this patient, aggressive
perioperative transfusion therapy was necessary to maintain
hemodynamic stability. In spite of fact that normal values
of fibrinogen, PLT and INR were achieved, coagulopathy
was persistent. Off-label use of rFVlla has been described
as a rescue therapy to stop bleeding in patients on VA-EC-
MO and in a few cases of paediatric VV-ECMO [11, 12]. This
patient presented with a life threatening coagulopathy and
as a final strategy we chose rFVlla instead of using multiple
blood products, which were ineffective. We observed signi-
ficant bleeding reduction after rFVIla administration. Clots
appeared on the chest tubes but not in the ECMO circuit or
oxygenator membrane. Regarding bleeding management,
we considered this intervention as effective. However, there
is not enough information to support use of rFVila on VV-
-ECMO as a routine procedure.

ACKNOWLEDGEMENTS

1. Theresponsible Institutional Review Board gave permis-
sion to publish this report. This is described in the report.

2. The authors declare no financial disclosure.

3. The authors declare no conflict of interest
This report was previously presented, in part, at the 3™
Annual Thoracic Anesthesia Symposium, New Orleans,
LA March 28 2014.

References:

1. Fergusson DA, Hebert PC, Mazer CD et al.: A comparison of aprotinin and
lysine analogues in high-risk cardiac surgery. N Engl J Med 2008; 358:
2319-2331. doi: 10.1056/NEJM0a0802395.

2. Cypel M, Keshavjee S: Extracorporeal membrane oxygenation as
a bridge to lung transplantation. ASAIO J 2012; 58: 441-442. doi:
10.1097/MAT.0b013e3182694a10.

3. Bittner HB, Lehmann S, Rastan A et al.: Outcome of extracorporeal
membrane oxygenation as a bridge to lung transplantation and graft
recovery. Ann Thorac Surg 2012; 94: 942—949; author reply 9-50. doi:
10.1016/j.athoracsur.2012.05.006.

4. Peek GJ, Clemens F, Elbourne D et al.: CESAR: conventional ventilatory
support vs extracorporeal membrane oxygenation for severe adult
respiratory failure. BMC Health Serv Res 2006; 6: 163.

5. LauP OngV, Tan WT, Koh PL, Hartman M: Use of activated recombinant
factor VIl in severe bleeding — evidence for efficacy and safety in
trauma, postpartum hemorrhage, cardiac surgery, and gastrointestinal
bleeding. Transfus Med Hemother 2012; 39: 139-150.

6.  Patel A, Cooper N, Laffan MA: Safety of recombinant activated factor VI
in randomized clinical trials. N Engl J Med 2011; 364: 574; author reply
5-6. doi: 10.1056/NEJMc1013591#SA1.

7. KarkoutiK, Levy JH: Commentary: recombinant activated factor VII: the
controversial conundrum regarding its off-label use. Anesth Analg 2011;
113:711-712. doi: 10.1213/ANE.Ob013e318228c6a9.

8. Levi M, Levy JH, Andersen HF, Truloff D: Safety of recombinant activated
factorVIlin randomized clinical trials. N Engl J Med 2010; 363: 1791-800.
doi: 10.1056/NEJMo0a1006221.

9. Hauser CJ, Boffard K, Dutton R et al.: Results of the CONTROL trial: efficacy
and safety of recombinant activated Factor VIl in the management of
refractory traumatic hemorrhage. J Trauma 2010;69: 489—500. doi:
10.1097/TA.0b013e3181edf36e.

10.  RanucciM, Isgro G, Soro G, Conti D, De Toffol B: Efficacy and safety of re-
combinant activated factor viiin major surgical procedures: systematic
review and meta-analysis of randomized clinical trials. Arch Surg 2008;
143: 296—304; discussion 304. doi: 10.1001/archsurg.2007.66.

11.  Repesse X, Au SM, Brechot N et al.: Recombinant factor Vlla for uncontrol-
lable bleeding in patients with extracorporeal membrane oxygenation:
report on 15 cases and literature review. Crit Care 2013; 17: R55. doi:
10.1186/cc12581.

12. Dunne B, Xiao P, Andrews D: Successful use of factor Vlla to control
life-threatening post-operative haemorrhage in a patient on extra-
-corporeal membrane oxygenation. Heart Lung Circ 2012; 21:229-230.
doi: 10.1016/j.h1c.2011.09.007.

Corresponding author:

Marcin Wgsowicz, MD

Department of Anesthesia and Pain Management, Toronto General
Hospital, University of Toronto, Toronto, Ontario, Canada

200 Elizabeth Street, EN3-438, Toronto, ON, M5G 2C4, Canada
e-mail: marcin.wasowicz@uhn.ca

195



