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KEYWORDS Abstract

Intensive care; Background and objectives: Major burn surgery causes large hemorrhage and coagulation dys-
Burned; function. Treatment algorithms guided by ROTEM® and factor Vlla reduce the need for blood
Surgery; products, but there is no evidence regarding factor XllI. Factor XllI deficiency changes clot sta-
Coagulation and bility and decreases wound healing. This study evaluates the efficacy and safety of factor Xll|
hemostasis; correction and its repercussion on transfusion requirements in burn surgery.

Factor XlII Methods: Randomized retrospective study with 40 patients undergoing surgery at the Burn Unit,

allocated into Group A those with factor XIll assessment (n=20), and Group B, those without
assessment (n=20). Erythrocyte transfusion was guided by a hemoglobin trigger of 10g.dL~" and
the other blood products by routine coagulation and ROTEM® tests. Analysis of blood product
consumption included units of erythrocytes, fresh frozen plasma, platelets, and fibrinogen. The
coagulation biomarker analysis compared the pre- and post-operative values.

Results and conclusions: Group A (with factor Xlll study) and Group B had identical total body
surface area burned. All patients in Group A had a preoperative factor Xlll deficiency, whose
correction significantly reduced units of erythrocyte concentrate transfusion (1.95 vs. 4.05,
p=0.001). Pre- and post-operative coagulation biomarkers were similar between groups, reveal-
ing that routine coagulation tests did not identify factor Xlll deficiency. There were no recorded
thromboembolic events. Correction of factor Xl deficiency in burn surgery proved to be safe
and effective for reducing perioperative transfusion of erythrocyte units.

© 2017 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

* Corresponding author.
E-mail: joaoc17@hotmail.com (J.M. Carneiro).

https://doi.org/10.1016/j.bjane.2017.11.004
0104-0014/© 2017 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.bjane.2017.11.004
http://www.sba.com.br
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjane.2017.11.004&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:joaoc17@hotmail.com
https://doi.org/10.1016/j.bjane.2017.11.004
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Factor Xlll-guided treatment algorithm reduces blood transfusion in burn surgery 239

PALAVRAS-CHAVE
Cuidados intensivos;

Algoritmo de tratamento guiado pelo fator Xlll reduz a transfusdo sanguinea
na cirurgia de queimados

Justificativa e objetivos: A cirurgia no grande queimado causa hemorragia de grande porte e
disfuncao da coagulacao. Os algoritmos de tratamento guiados por ROTEM® e fator Vlla reduzem
as necessidades de hemoderivados, mas falta evidéncia em relacao ao fator XIlIl. A deficiéncia do
fator XlII altera a estabilidade do coagulo e diminui a cicatrizacao. Este estudo avalia a eficacia
e a seguranca da correcao do fator Xlll e sua repercussao nas necessidades transfusionais na

Métodos: Estudo retrospectivo randomizado de 40 doentes submetidos a cirurgia na Unidade de
Queimados alocados em grupo A com estudo do fator XIII (n=20) e grupo B sem estudo (n=20).
A transfusdo eritrocitaria foi guiada por gatilho de hemoglobina de 10g.dL~" e os outros hemod-
erivados por testes de coagulacdo de rotina e ROTEM®. A analise do consumo de hemoderivados
incluiu unidades de eritrocitos, plasma fresco congelado, plaquetas e fibrinogénio. A analise
dos biomarcadores da coagulacao comparou os valores pré e pds-operatorios.

Resultados e conclusées: O grupo A (com estudo de fator XlII) e o grupo B apresentaram area
de superficie corporal total queimada idéntica. Todos os doentes do grupo A revelaram déficit
pré-operatorio de fator Xlll, cuja correcao reduziu significativamente a transfusao de unidades
de concentrado eritrocitario (1,95 vs. 4,05, p=0,001). Os biomarcadores de coagulacdo pré
e pos-operatorios foram semelhantes entre os grupos, revelaram que os testes de coagulacao
de rotina nédo identificam o déficit de fator XlIl. Sem eventos tromboembdlicos registrados.
A correcao do fator Xlll na cirurgia do queimado revelou-se segura e eficaz na reducao da

© 2017 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este é um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-

Q'uelm'ados; Resumo

Cirurgia;

Coagulacao e

hemostase;

Fator XIlI
cirurgia do queimado.
transfusao perioperatoria de unidades de eritrocitos.
nc-nd/4.0/).

Introduction

Early excision and wound closure due to burn have allowed
a reduction in mortality, lower rate of sepsis associated
with burn, hypercatabolic response attenuation, blood loss
reduction, as well as shorter hospital stay and associated
costs. However, surgical treatment may also produce sub-
stantial intraoperative hemorrhage, both in debrided areas
and donor sites, resulting in a significant increase in transfu-
sion requirements. Furthermore, the loss and consumption
of coagulation factors, associated with severe trauma and
major surgery in the severely burned patient, together with
hemodilution secondary to volume replacement contribute
to reduce the plasma fraction of coagulation factors.'

The surgical technique improvement over the last years
has allowed the reduction of intraoperative blood loss, but
not significantly. Recent studies have shown that adequate
and targeted correction of trauma-induced coagulopa-
thy using specific blood products has reduced transfusion
requirements and increased survival.?*> However, this ther-
apeutic strategy has not yet been evaluated in burned
patients.

It is in this context that factor XIlIl (FXIII), with a known
and proven role in hemostasis and wound healing, has gained
great interest. However, it is not detected by routine coagu-
lation tests, such as prothrombin time and activated partial
thromboplastin time, nor by patient bedside monitoring
systems, which show results in real time, its dosage is deter-
mined in specialized laboratories.

In this study, our primary objective was to evaluate the
need for perioperative transfusion after correcting the FXIlI
deficit in major burns and the secondary objectives were
to evaluate the presence of FXIlIl deficiency and the effi-
cacy and safety of its correction, particularly regarding the
occurrence of thrombotic events.

Methods

Retrospective comparative study performed at the Burn Unit
of our hospital between January 1, 2014, and December
31, 2015. It was submitted and accepted as a research
project ‘'Estudo retrospectivo comparativo sobre a eficd-
cia na correc@o pré-operatoéria do déficit de FXIIl no grande
queimado’’ with reference number 94/16. All patients
admitted to the Burn Unit during this period who had
undergone at least one surgical intervention for surgical
debridement with grafting under general anesthesia were
considered eligible. We chose to perform a retrospective
cohort analysis comprised of an intervention cohort, which
included all patients with preoperative assessment and cor-
rection of FXIIl (Group A) and a control cohort, in which a
number of patients equal to that of Group A were randomly
selected among all eligible patients (Group B).

Group A (n=20) included patients with preoperative
assessment and correction of FXIIl and Group B (n=20)
included patients without FXIIl assessment. Population char-
acteristics were obtained by collecting data on age, sex,
percent total body surface area (%TBSA) involvement,
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