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oão Miguel Gonçalves Valadares de Morais Carneiroa,∗, Joana Alvesb,
atrícia  Condeb, Fátima Xambreb, Emanuel Almeidab, Céline Marquesb,
ariana  Luísb, Ana Maria Mano Garção Godinhoc, Fernando Fernandez-Llimosd

Centro  Hospitalar  de  Lisboa  Norte,  Hospital  de  Santa  Maria,  Serviço  de  Anestesiologia,  Lisboa,  Portugal
Centro  Hospitalar  de  Lisboa  Norte,  Hospital  de  Santa  Maria,  Departamento  de  Anestesiologia,  Lisboa,  Portugal
Centro  Hospitalar  de  Lisboa  Norte,  Hospital  de  Santa  Maria,  Departamento  de  Imuno-Hemoterapia,  Lisboa,  Portugal
Universidade  de  Lisboa,  Faculdade  de  Farmácia,  Departamento  de  Farmacologia  Social,  Lisboa,  Portugal

eceived 27  July  2016;  accepted  20  November  2017
vailable  online  23  March  2018

KEYWORDS
Intensive  care;
Burned;
Surgery;
Coagulation  and
hemostasis;
Factor  XIII

Abstract
Background  and  objectives:  Major  burn  surgery  causes  large  hemorrhage  and  coagulation  dys-
function. Treatment  algorithms  guided  by  ROTEM

®
and  factor  VIIa  reduce  the  need  for  blood

products,  but  there  is  no  evidence  regarding  factor  XIII.  Factor  XIII  deficiency  changes  clot  sta-
bility and  decreases  wound  healing.  This  study  evaluates  the  efficacy  and  safety  of  factor  XIII
correction  and  its  repercussion  on  transfusion  requirements  in  burn  surgery.
Methods:  Randomized  retrospective  study  with  40  patients  undergoing  surgery  at  the  Burn  Unit,
allocated into  Group  A  those  with  factor  XIII  assessment  (n  =  20),  and  Group  B,  those  without
assessment  (n  =  20).  Erythrocyte  transfusion  was  guided  by  a  hemoglobin  trigger  of  10  g.dL−1 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  XIII  study)  and  Group  B  had  identical  total  body
surface area  burned.  All  patients  in  Group  A  had  a  preoperative  factor  XIII  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  XIII  deficiency.  There  were  no  recorded
thromboembolic  events.  Correction  of  factor  XIII  deficiency  in  burn  surgery  proved  to  be  safe
and effective  for  reducing  perioperative  transfusion  of  erythrocyte  units.
a  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
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PALAVRAS-CHAVE
Cuidados  intensivos;
Queimados;
Cirurgia;
Coagulação  e
hemostase;
Fator  XIII

Algoritmo  de  tratamento  guiado  pelo  fator  XIII  reduz  a  transfusão  sanguínea
na  cirurgia  de  queimados

Resumo
Justificativa  e  objetivos:  A  cirurgia  no  grande  queimado  causa  hemorragia  de  grande  porte  e
disfunção da  coagulação.  Os  algoritmos  de  tratamento  guiados  por  ROTEM

®
e  fator  VIIa  reduzem

as necessidades  de  hemoderivados,  mas  falta  evidência  em  relação  ao  fator  XIII.  A  deficiência  do
fator XIII  altera  a  estabilidade  do  coágulo  e  diminui  a  cicatrização.  Este  estudo  avalia  a  eficácia
e a  segurança  da  correção  do  fator  XIII  e  sua  repercussão  nas  necessidades  transfusionais  na
cirurgia do  queimado.
Métodos:  Estudo  retrospectivo  randomizado  de  40  doentes  submetidos  à  cirurgia  na  Unidade  de
Queimados  alocados  em  grupo  A  com  estudo  do  fator  XIII  (n  =  20)  e  grupo  B  sem  estudo  (n  =  20).
A transfusão  eritrocitária  foi  guiada  por  gatilho  de  hemoglobina  de  10  g.dL−1 e  os  outros  hemod-
erivados  por  testes  de  coagulação  de  rotina  e  ROTEM

®
.  A  análise  do  consumo  de  hemoderivados

incluiu unidades  de  eritrócitos,  plasma  fresco  congelado,  plaquetas  e  fibrinogênio.  A  análise
dos biomarcadores  da  coagulação  comparou  os  valores  pré  e  pós-operatórios.
Resultados  e  conclusões: O  grupo  A  (com  estudo  de  fator  XIII)  e  o  grupo  B  apresentaram  área
de superfície  corporal  total  queimada  idêntica.  Todos  os  doentes  do  grupo  A  revelaram  déficit
pré-operatório  de  fator  XIII,  cuja  correção  reduziu  significativamente  a  transfusão  de  unidades
de concentrado  eritrocitário  (1,95  vs.  4,05,  p  =  0,001).  Os  biomarcadores  de  coagulação  pré
e pós-operatórios  foram  semelhantes  entre  os  grupos,  revelaram  que  os  testes  de  coagulação
de rotina  não  identificam  o  déficit  de  fator  XIII.  Sem  eventos  tromboembólicos  registrados.
A correção  do  fator  XIII  na  cirurgia  do  queimado  revelou-se  segura  e  eficaz  na  redução  da
transfusão perioperatória  de  unidades  de  eritrócitos.
© 2017  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um
artigo Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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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.1

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.2,3 However,  this  ther-
apeutic  strategy  has  not  yet  been  evaluated  in  burned
patients.

It  is  in  this  context  that  factor  XIII  (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.

a
i
a
p

In  this  study,  our  primary  objective  was  to  evaluate  the
eed  for  perioperative  transfusion  after  correcting  the  FXIII
eficit  in  major  burns  and  the  secondary  objectives  were
o  evaluate  the  presence  of  FXIII  deficiency  and  the  effi-
acy  and  safety  of  its  correction,  particularly  regarding  the
ccurrence  of  thrombotic  events.

ethods

etrospective  comparative  study  performed  at  the  Burn  Unit
f  our  hospital  between  January  1,  2014,  and  December
1,  2015.  It  was  submitted  and  accepted  as  a  research
roject  ‘‘Estudo  retrospectivo  comparativo  sobre  a  eficá-
ia  na  correção pré-operatória  do  déficit  de  FXIII  no  grande
ueimado’’  with  reference  number  94/16.  All  patients
dmitted  to  the  Burn  Unit  during  this  period  who  had
ndergone  at  least  one  surgical  intervention  for  surgical
ebridement  with  grafting  under  general  anesthesia  were
onsidered  eligible.  We  chose  to  perform  a  retrospective
ohort  analysis  comprised  of  an  intervention  cohort,  which
ncluded  all  patients  with  preoperative  assessment  and  cor-
ection  of  FXIII  (Group  A)  and  a  control  cohort,  in  which  a
umber  of  patients  equal  to  that  of  Group  A  were  randomly
elected  among  all  eligible  patients  (Group  B).

Group  A  (n  =  20)  included  patients  with  preoperative

ssessment  and  correction  of  FXIII  and  Group  B (n  =  20)
ncluded  patients  without  FXIII  assessment.  Population  char-
cteristics  were  obtained  by  collecting  data  on  age,  sex,
ercent  total  body  surface  area  (%TBSA)  involvement,
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40  

umber  of  surgeries  and  severity  indexes,  including  the
implified  Acute  Physiology  Score  II  (Saps  II)  and  Acute  Phys-
ology  and  Chronic  Health  Evaluation  II  (Apache  II).  We
onsidered  the  first  24  h  after  surgery  as  the  periopera-
ive  period.  The  analytical  parameters  were  collected  and
ater  evaluated  in  the  Clinical  Pathology  Laboratory  of  our
ospital,  including  hemoglobin  (Hb)  and  hematocrit  (Htc),
ollected  in  a  PINK  top  tube  (EDTA  tripotassium)  and  eval-
ated  in  ADVIA  2120iTM equipment,  and  prothrombin  time
PT),  INR,  activated  partial  thromboplastin  time  (aPTT)  and
brinogen  (Fib)  collected  in  a  RED  top  tube  (sodium  citrate
ube  --- citrated  plasma)  and  analyzed  by  a  coagulometric
turbodimetric)  method  using  the  ACL  TOPTM equipment.  On
ts  turn,  the  Factor  XIII  assay  started  with  the  collection
f  blood  sample  in  a  RED  top  tube  (sodium  citrate  tube  ---
itrated  plasma),  centrifuged  at  3000  ×  g  for  15  min  using
he  Hemosil

®
Factor  XIII  Antigen  reagent  (0020201300)  and

valuated  using  the  ACL  TOPTM equipment.
These  parameters  were  evaluated  in  the  pre-  and  post-

perative  periods.  The  transfusion  trigger  for  Hb  correction
hrough  transfusion  support  with  packed  red  blood  cells
pRBC)  units  was  10  g.dL−1.  Factor  XIII  concentrate  was  used
o  correct  its  deficit  through  the  reference  values  for  a
ealthy  population,  and  the  remaining  blood  products  were
dministered  guided  by  the  standard  coagulation  tests  and
OTEM

®
,  performed  in  the  perioperative  period.  The  num-

er  of  blood  products  administered  during  the  perioperative
eriod  was  recorded  in  the  database.  Due  to  the  difficulty
n  its  quantification,  blood  losses  were  not  evaluated  and
here  were  also  no  data  available  on  wound  healing  and  graft
urvival.

FXIII  quantification  and  number  of  blood  products  admin-
stered  were  the  parametric  outcomes  evaluated  for  the
forementioned  purposes.

tatistical analysis

n  order  to  select  the  statistical  test  adequate  to  the
onsumption  of  blood  products,  the  normality  of  the  two
arameters  with  a  longer  interval  was  evaluated:  ‘‘pRBC
dministered’’  and  fresh  frozen  plasma  (FFP)  pRBSC  ‘‘FFP

dministered’’.  Shapiro---Wilks  test  (n  =  20  per  group)  showed
ormality  in  Group  B  (p  =  0.407)  but  not  in  Group  A
p  = 0.042).  Regarding  the  units  of  ‘‘FFP  administered’’  both
roups  were  not  normally  distributed  (p  <  0.001).  However,

a
g

F

Table  1  Population  characteristics.

n  Group  A
20 

Median  age  (1st  and  3rd  quartiles)  40  (24/4
Male, n  (%)  17  (85%)
Median %TBSA  (1st  and  3rd  quartiles)  50  (23/5
Median number  of  surgeries  (1st  and  3rd  quartiles)  3.5  (1/6
Median Saps  II  (1st  and  3rd  quartiles)  39.5  (25
Median Apache  II  (1st  and  3rd  quartiles)  23  (12/2

TBSA, total body surface area; Apache II, Acute Physiology and Chronic
a Mann---Whitney test.
b Chi-square test.
J.M.  Carneiro  et  al.

fter  quantile---quantile  plot  analysis  and  given  the  reliabil-
ty  of  Student’s  t-test,  the  latter  was  selected.  Regarding
he  remaining  blood  products  (PC  and  Fib)  consumption,
nd  due  to  its  short  interval,  the  dichotomization  between
dministered  and  non-administered  was  preferred;  Fisher’s
xact  test  was  performed.  Multiple  analyzes  of  coagula-
ion  biomarkers  were  performed  using  Mann---Whitney  test
o  compare  groups  by  their  pre-  and  post-operative  values
Hb,  Htc,  PT,  INR,  aPTT,  Fib  and  FXIII)  and  Wilcoxon  signed-
ank  test  for  paired  comparison.  Adverse  effects  related  to
XIII  administration  were  also  monitored.

esults

orty  patients  were  included  in  the  study:  20  in  Group  A
ndergoing  FXIII  assessment  and  administration  and  20  in
roup  B  not  undergoing  FXIII  assessment  and  administra-
ion.  Table  1  shows  the  characteristics  of  patients.  It  is  worth
oting  that  most  patients  were  male  in  both  samples  (75%
otal),  Saps  II  in  Group  B  was  significantly  higher  than  in
roup  A  (A  ---  39.5  and  B  ---  53,  p  <  0.001),  such  as  age  (A  ---  40
nd  B  ---  46,  p  =  0.009).  There  were  no  statistically  significant
ifferences  in  the  other  parameters.

Student’s  t-test  demonstrated  a  significant  differ-
nce  (p  =  0.001)  between  the  two  groups  regarding  the
‘administered  pRBC’’,  with  1.95  (95%  CI  1.46---2.44)  in
roup  A,  compared  to  4.05  (95%  CI  2.93---5.17)  in  Group
.  The  adopted  transfusion  threshold  Unit  of  10  g.dL−1 was
dapted  to  the  major  burn  patient.  However,  no  statistical
ifference  was  observed  between  the  two  groups  for  the
emaining  blood  products  (Table  2  and  Fig.  1).

Multiple  analyzes  were  performed  to  compare  the  two
roups  regarding  the  coagulation  biomarkers  in  the  pre-
nd  post-operative  periods,  but  there  were  no  statistically
elevant  differences  between  both  groups,  except  for  pre-
nd  post-operative  fibrinogen  in  both  groups.  All  patients  in
roup  A  had  FXIII  deficiency  (M  =  46.6%,  95%  CI  39.9---53.3),
ccording  to  laboratory  reference  values  for  the  general
opulation  (≥70%),  with  significant  elevation  after  correc-
ion  (p  <  0.005).  There  was  no  significant  difference  for  pre-

nd  post-operative  Hb  in  both  groups,  as  well  as  between
roups  (Table  3).

There  were  no  complications  associated  with  the  use  of
XIII.  Thrombotic  events  were  not  recorded.

 Group  B  p  Total
20  40

3)  46  (41/61)  0.009a 42  (27/56)
 13  (65%)  0.144b 30/10  (75---25%)
1)  45  (18/55)  0.547a 47.5  (21/51)
)  3  (2/6)  0.925a 3.5  (2/6)
/43)  54  (42/75)  <0.001a 43  (34/54)
6)  18.5  (9/28)  0.445a 21.5  (10/28)

 Health Evaluation II; Saps II, Simplified Acute Physiology Score II.
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Table  2  Transfusion  requirements  in  groups  A  (with  factor  XIII)  and  B  (without  factor  XIII).

N  Group  A  Group  B  p
20 20

Mean  pRBC  used  (95%  CI)  1.95  (1.46---2.44)  4.05  (2.93---5.17)  0.001a

Mean  FFP  used  (95%  CI)  3.50  (2.86---4.14)  4.40  (2.91---5.89)  0.252a

Number  of  platelets  used  (%)  1  (5%)  5  (20%)  0.342b

Number  of  fibrinogen  concentrate  used  (%)  1  (5%)  3  (15%)  0.605b

95% CI, 95% confidence interval; FFP, fresh frozen plasma; pRBC, units of packed red blood cells.
a Student’s t-test.
b Fisher exact test.
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Figure  1  Distribution  of  packed  red  blood  cell  and  fresh  froz

Discussion

The  surgical  approach  to  burns  is  often  associated  with  sig-
nificant  hemorrhage  requiring  the  administration  of  blood
products4 and  consequent  increase  in  associated  morbidity
and  mortality,  well  described  and  known  in  the  critically  ill
patient.5---9

Despite  the  various  methods  developed  to  reduce  intra-
operative  hemorrhage,  notably  the  topical  application
of  adrenaline,  both  in  the  burn  areas  and  donor  sites,
subcutaneous  infiltration  of  vasoconstrictors  (adrenaline,
phenylephrine  or  vasopressin),10---15 systemic  administration
of  vasopressin,  controlled  hypotension,  laser  excision,16 or
tourniquet  application,  there  is  still  a  high  need  for  trans-
fusion  support,  particularly  packed  red  blood  cells  (pRBC),
fresh  frozen  plasma  (FFP),  platelet  concentrate  (PC)  or
prothrombin  complex  (PTC),17---21 whose  use  aggravates  the
outcome  of  critically  ill  patients  due  to  the  increase  in
infectious  complications,  multiple  organ  failure,  and  Acute
Respiratory  Distress  Syndrome  (ARDS)/Transfusion-Related
Acute  Lung  Injury  (TRALI).5---9 Thus,  reducing  blood  loss  and
need  for  blood  product  administration  may  improve  outcome
and  safety  in  these  patients.
Recently,  and  with  the  increasing  offer  of  functional
coagulation  tests  and  bedside  testing,  the  interest  in
improving  and  correcting  coagulation  cascade  changes  has
increased.

w
p
4
u

lasma  units  used  in  groups  A  (with  FXIII)  and  B  (without  FXIII).

In  this  context,  the  role  of  factor  XIII  has  been  poorly
tudied.  FXIII  is  a  plasma  transglutaminase  essential  for  nor-
al  hemostasis  at  the  end-stage  of  the  coagulation  cascade.

t  is  responsible  for  the  intermolecular  binding  reactions
etween  fibrin  monomers,  inhibition  of  �2-antiplasmin,  and
inding  to  subendothelial  collagen  and  fibronectin.22 These
eactions  increase  the  mechanical  strength  of  fibrin  clot  and
onfer  resistance  to  proteolytic  degradation,  in  addition  to
romote  clot  adhesion  to  the  vascular  matrix.23,24 This  factor
eficiency  results  in  hemostasis  disorder  due  to  clot  anoma-
ous  formation,  secondary  to  the  fragile  binding  between
brin  monomers  and  low  clot  resistance  against  fibrinolysis.
his  coagulation  factor  is  decreased  in  burn  patients.  How-
ver,  this  deficit  causes  no  changes  in  classic  coagulation
ests.

The  objective  of  our  retrospective  analysis  was  to
escribe  our  unit’s  experience  in  correcting  FXIII  levels
nd  the  impact  of  this  correction  on  transfusion  require-
ents,  based  on  an  Hb  target  value  equal  to  or  greater  than

0  g.dL−1,  accepted  for  major  burn  patients,  with  critical
llness  and/or  cardiopulmonary  impairment.25,26

It  was  found  that  all  patients  tested  had  FXIII  deficiency  in
he  measurements  performed  during  hospitalization.  There

as  a  statistically  significant  difference  in  the  amount  of
RBC  administered  in  the  FXIII  replacement  group  (1.95  vs.
.05  for  Control  Group),  even  with  the  preoperative  val-
es  of  Hb  slightly  lower  than  in  the  FXIII  replacement  group
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Table  3  Pre-  and  post-operative  paired  comparison  ---  tests  of  groups  A  (with  factor  XIII)  and  B  (without  factor  XIII).

Variable Pre---mean  (95%  CI)  Post---mean  (95%  CI)  pa

Hemoglobin  (g.dL−1)
Group  A  9.80  (9.40---10.20)  9.96  (9.60---10.31)  0.432
Group B  10.39  (9.87---10.92)  10.1  (9.45---10.74)  0.304
pb 0.121  0.989

Hematocrit  (%)
Group  A 29.4  (28.3---30.5)  29.3  (28.1---30.5)  0.794
Group B 31.1  (29.4---32.8) 29.7  (27.7---31.6) 0.147
pb 0.086 0.883

aPTT  (sec)
Group  A  29.9  (28.6---31.3)  29.8  (28.7---30.8)  0.667
Group B  30.6  (29.1---32.1)  30.7  (28.9---32.4)  0.698
pb 0.640  0.659

PT (sec)
Group  A  12.4  (11.8---12.9)  12.1  (10.7---13.6)  0.102
Group B  13.1  (11.9---14.4)  13.9  (12.5---15.3)  0.064
pb 0.947  0.327

INR (sec)
Group  A  1.07  (1.02---1.12)  1.11  (1.06---1.16)  0.022
Group B  1.13  (1.04---1.21)  1.21  (1.08---1.33)  0.087
pb 0.445  0.512

Fibrinogen  (g.L−1)
Group  A  554(462---646)  421(349---493)  <0.001
Group B  429(373---485)  372(322---422)  0.007
pb 0.021  0718

Factor XIII  (%)
Group  A  46.6  (39.9---53.3)  61.6  (58.1---65.7)  <0.001
Group B  ---  ---
pb ---  ---

aPTT, activated partial thromboplastin time; FXIII, factor XIII; INR, international normalized ratio; PT, prothrombin time.
a Wilcoxon signed-rank test for pre-post comparison.
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b Mann---Whitney test for comparison between groups.

at  about  0.5  g.dL−1).  The  transfusion  threshold  was  con-
idered  in  both  groups,  so  the  decreased  need  for  pRBC  in
roup  A  would  not  be  justified  by  the  existence  of  a  differ-
nt  transfusion  threshold  between  groups,  as  the  pre-  and
ost-operative  Hb  values  were  similar.  However,  the  same
id  not  occur  for  the  remaining  blood  products.  For  explana-
ion,  we  consider  the  following  hypotheses:  (1)  Our  patients
eceived  fresh  frozen  plasma  preoperatively  and  as  such  did
ot  significantly  differ  from  the  amount  administered.  (2)
ince  there  were  no  changes  in  the  coagulation  tests,  there
as  no  need  for  administration  of  other  blood  products  other

han  packed  red  blood  cells.
We  also  admit  the  fact  that  Group  B  is  composed  of

 population  with  a  significantly  higher  Saps  II  value  that
resent  more  comorbidities  than  coagulation  changes  may
ave  contributed  to  this  difference  in  transfusion  require-
ents,  although  the  same  has  not  been  verified  in  Apache  II.
Transfusion  requirements  were  only  recorded  in  the  early
ostoperative  period  (up  to  24  h),  this  difference  may  be
ven  greater  if  the  entire  hospital  staying  with  stabilization
f  FXIII  levels  is  considered.  It  is  also  worth  noting  the  dif-
erence  between  the  number  of  surgeries  in  both  groups,

b
c

t

hich  makes  it  possible  to  hypothesize  the  role  of  factor
III  not  only  in  reducing  the  consumption  of  pRBC  but  also  in
uccessful  grafting  with  a  consequent  reduction  in  the  need
or  multiple  surgeries.

We  recognized  other  limitations  in  our  analysis:  the  pop-
lation  of  both  groups  was  identical  in  terms  of  burned  body
urface  area  ----  a  factor  of  greater  impact  for  bleeding  risk,
ut  it  would  be  ideal  to  characterize  the  population  both  in
erms  of  duration  of  surgeries  and  quantification  of  intra-
perative  bleeding  losses.  Regarding  the  results  obtained,
e  indicated  as  a  limitation  the  lack  of  correlation  with  the
mount  of  pRBC  units  used  throughout  hospitalization  and
hether  this  decrease  was  correlated  with  ventilation  time,
RDS/TRALI  incidence,  hospital  stay,  or  impact  on  mortality.

onclusion

XIII  is  regarded  in  our  clinical  reality  as  a  still  poorly  used

lood  product,  perhaps  due  to  its  high  cost  in  the  pharma-
eutical  market.

In this  study,  there  was  a  statistically  significant  reduc-
ion  in  the  perioperative  consumption  of  pRBC  after  an
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Factor  XIII-guided  treatment  algorithm  reduces  blood  transf

effective  and  safe  correction  of  FXIII  deficiency  in  major
burn,  present  in  all  patients.

At  a  time  when  the  goal  is  to  adopt  a  progressively
more  conservative  transfusion  attitude  (because  of  the
well-recognized  risks  of  heterologous  transfusion),  it  is
imperative  to  consider  the  use  of  FXIII.  It  will  have  a  posi-
tive  economical  and  clinical  impact  on  the  final  outcome  by
reducing  transfusion,  and,  therefore,  the  consequences  of
heterologous  transfusion  that  is  too  liberal  particularly  in  an
immunocompromised  population  such  as  the  burn  patients.
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