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Abstract
Background  and  objectives:  The  administration  of  antifibrinolytics  has  been  shown  to  be  effec-
tive in  reducing  blood  loss  and  the  need  for  transfusions  in  surgeries.  However,  few  studies  have
evaluated  these  drugs  in  cancer  surgery.  The  objective  was  to  review  the  efficacy  and  safety  of
the treatment  with  antifibrinolytics  in  patients  who  underwent  oncologic  surgeries.
Contents:  An  electronic  bibliographic  research  was  conducted  in  PubMed,  OVID,  MEDLINE,
EMBASE, EBSCO  and  in  the  Cochrane  Library  data  basis  in  order  to  identify  randomized  clin-
ical trials  performed  in  any  type  of  oncologic  surgery.  The  data  evaluated  were  blood  loss,  need
for transfusion  and  incidence  of  arteriovenous  thromboembolism.  Five  randomized  controlled
trials evaluating  838  patients  met  the  inclusion  requirements.  In  the  analysis  of  the  incidence
of thromboembolic  events  in  the  five  RCTs,  there  was  no  statistically  significant  difference
between the  administration  of  tranexamic  acid  when  compared  with  the  placebo  (OR  =  0.36,

95% IC:  0.11---1.19,  p  =  0.09,  I2 =  0%).  However,  when  total  estimated  blood  loss  and  need  for

zed,  the  use  of  tranexamic  acid  was  associated  with  a  significant
 =  −135.79,  95%  CI:  −179.50  to  −92.08,  p  <  0.00001,  I2 =  68%)  and

65,  p  <  0.00001,  I2 =  60%),  respectively.
blood transfusion  are  analy
reduction  over  placebo  (MD
(OR =  0.45,  95%  CI:  0.32---0.
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Conclusions:  This  meta-analysis  found  no  evidence  that  the  administration  of  antifibrinolytics
increases  the  risk  of  thromboembolic  complications  in  patients  submitted  to  oncologic  surgery,
and has  shown  evidence  that  it  is  effective  in  reducing  total  perioperative  blood  loss  and  the
need for  blood  transfusion.
©  2019  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/).

PALAVRAS-CHAVE
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Eficácia  e  segurança  de  antifibrinolíticos  em  cirurgia  oncológica:  uma  revisão
sistemática  e  metanálise

Resumo
Justificativa  e  objetivos:  A  administração  de  agentes  antifibrinolíticos  mostrou  ser  eficaz  para
reduzir a  perda  sanguínea  e  a  necessidade  de  transfusões  em  cirurgias.  No  entanto,  poucos
estudos avaliaram  esses  agentes  em  cirurgias  oncológicas.  O  objetivo  foi  revisar  a  eficácia  e
segurança do  tratamento  com  antifibrinolíticos  em  pacientes  submetidos  a  cirurgias  oncológi-
cas.
Conteúdo:  Uma  pesquisa  bibliográfica  foi  conduzida  nos  bancos  de  dados  eletrônicos  PubMed,
OVID, MEDLINE,  EMBASE,  EBSCO  e  na  Biblioteca  Cochrane  para  identificar  ensaios  clínicos  ran-
domizados  feitos  em  qualquer  tipo  de  cirurgia  oncológica.  Os  dados  analisados  foram  perda
sanguínea,  necessidade  de  transfusão  e  incidência  de  tromboembolismo  arteriovenoso.  Cinco
ensaios clínicos  randomizados  que  avaliaram  838  pacientes  atenderam  os  critérios  de  inclusão.
Na análise  da  incidência  de  eventos  tromboembólicos  em  cinco  ECR,  não  houve  diferença  esta-
tisticamente  significativa  entre  a  administração  do  ácido  tranexâmico,  comparado  ao  placebo
(OR =  0,36,  IC  95%:  0,11;  1,19,  p  =  0,09;  I2 =  0%).  No  entanto,  quando  a  perda  sanguínea  total  esti-
mada e  a  necessidade  de  transfusão  de  sangue  foram  analisadas,  o  uso  do  ácido  tranexâmico  foi
associado a  uma  redução  significativa,  comparado  ao  placebo.  (DM:  −135,79,  IC  95%:  −179,50,
−92,08, p  <  0,00001,  I2 =  68%)  e  (OR  =  0,45,  IC  95%:  0,32,  0,65,  p  <  0,00001,  I2 =  60%),  respecti-
vamente.
Conclusões:  Esta  metanálise  não  encontrou  evidências  de  que  a  administração  de  antifibrinolíti-
cos aumente  o  risco  de  complicações  tromboembólicas  em  pacientes  submetidos  à  cirurgia
oncológica e  apresentou  evidências  de  que  é  eficaz  para  reduzir  a  perda  sanguínea  total  no
perioperatório  e  a  necessidade  de  transfusão  de  sangue.
© 2019  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

The  presence  of  anemia  secondary  to  bleeding,  to  the  malig-
nancy  or  to  chemotherapy  is  often  seen  in  cancer  patients,
and  it  may  increase  the  need  for  transfusion  of  blood
products  during  surgery,  mainly  due  to  changes  in  the  coagu-
lation  and  fibrinolytic  system.  However,  to  correct  blood  loss
and  hemorrhagic  shock,  these  patients  are  routinely  sub-
mitted  to  transfusion  of  blood  products,  which,  as  it  was
already  well  documented  in  the  literature,  are  not  exempt
from  complications  such  as  the  increase  of  the  transmission
rate  of  infectious  diseases,  increased  and  potentially  life-
threatening  immune  response,  increased  acute  lung  injury
and  postoperative  infections.1,2 In  addition,  some  studies
have  reported  an  independent  association  between  blood

transfusion  and  increased  risk  of  cancer  recurrence.3,4

Authors  have  argued  that  cancer  cells  act  by  increasing
fibrinolytic  activity  with  the  expression  on  their  cell  surface
of  the  tissue  plasminogen  activator,  of  the  urokinase  type

m
s
i
o

lasminogen  activator  and  inhibitor  of  plasminogen  activa-
or  Type  1.5 In  this  regard,  since  bleeding  during  oncological
urgeries  may  be  severe,  antifibrinolytics,  especially  tranex-
mic  acid  (TXA),  administered  in  the  perioperative  period
ave  been  shown  to  be  effective  in  reducing  blood  loss
nd  the  need  for  allogeneic  blood  transfusion  in  cardiac,6

rological7---9 and  orthopedic10,11 surgeries  as  well  as  in  liver
ransplants.12 In  a  systematic  review  with  more  than  10,000
atients  undergoing  different  types  of  surgeries,  it  was  sug-
ested  that  TXA  administration  was  able  to  reduce  the  need
or  blood  transfusion  in  38%.13

The  only  commonly  used  antifibrinolytics  are  TXA  and
psilon-Aminocaproic  Acid  (EACA).  Aprotinin  has  been  used
s  a  blood-sparing  agent  in  surgeries,  but  due  to  evidence
f  an  increased  risk  of  cardiovascular  complications  and

14
ortality,  its  use  is  currently  quite  restricted. TXA  is  a
ynthetic  derivative  of  the  lysine  amino  acid  that  exerts
ts  antifibrinolytic  effects  through  the  reversible  blockade
f  the  lysine  binding  site  in  the  plasminogen  molecule,  it
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s  6---10  times  more  powerful  than  EACA  and  has  a  longer
alf-life.  EACA,  however,  combines  itself  with  plasmino-
en  and  free  plasmin,  preventing  the  fibrinolytic  enzymes
rom  binding  to  the  lysine  residues  present  in  the  fibrinogen
olecule.  Some  studies  have  shown  that  EACA  also  inhibits
lasmin-induced  activation  of  plasminogen  pro-urokinase
nd  prevents  the  degradation  of  glycoprotein  Ib  receptors,
hereby  preserving  platelet  function.5,15

Some  studies  have  reported  that  patients  with  malig-
ant  cancer  are  more  likely  to  develop  thrombosis  due  to
isk  factors  such  as  the  production  of  pro-coagulant  can-
er  cells,  tissue  factor,  anti-angiogenic  therapies,  increased
re-chemotherapy  platelet  counts,  agents  erythropoiesis
timulants,  D-dimer  increase,  advanced  stage  of  disease  and
he  location  of  the  tumor  (pancreas,  stomach,  gynecolog-
cal,  bladder,  brain,  hematologic  and  lung).16---19 Although
urgical  and  oncological  patients  present  a  high  risk  for
hromboembolic  complications  in  the  perioperative  period,
ith  an  incidence  of  5%---10%,20,21 the  risk  of  thrombosis  was
ot  a  significant  clinical  problem  in  this  population.22,23

People  with  cancer  are  likely  to  bleed  due  to  various
onditions  specific  to  the  disease  itself.  The  angiogene-
is  and  neovascularization  may  be  pronounced  particularly
n  tumors  with  widespread  dissemination  and  bulky  as  in
dvanced  ovarian  cancer.24,25 There  may  also  be  bleed-
ng  secondary  to  the  loss  of  hemostatic  factors  in  the
xtravascular  space,  to  hypoproteinemia,  to  the  reduc-
ion  of  coagulation  factors,  to  platelet  dysfunction  or  to
ncreased  fibrinolysis.26 Studies  have  reported  associations
etween  ovarian  cancer  and  hyperfibrinolysis  as  a  result  of
levated  levels  of  D-dimer  and  other  fibrin  degradation  prod-
cts  and  reduction  of  antithrombin  III.  These  changes  in
oagulation  appear  to  be  more  pronounced  in  people  with
n  advanced  stage  of  disease.27,28

It  is  essential  to  document  the  safety  of  the  antifibri-
olytic  agent  because  it  blocks  the  breakage  of  fibrin  by
reventing  the  binding  of  the  plasminogen-plasmin  tissue
ctivator  complex,  thus  facilitating  the  formation  of  the
lot.29 This  mechanism  raised  concerns  about  the  potential
o  increase  thromboembolic  events  in  a  population  that  has
rocoagulant  factors.

Although  the  efficacy  of  the  administration  of  antifibri-
olytics  in  the  perioperative  period  of  several  surgeries  is
lready  well  documented  in  the  literature,  there  are  few
tudies  that  have  evaluated  the  use  of  these  drugs  in  cancer
urgery  and  the  risk  of  complications  such  as  thromboem-
olism.  Thus,  we  set  out  to  research  in  this  systematic
eview  the  safety  and  benefit  of  antifibrinolytics  in  this  pop-
lation.

ethods

his  systematic  review  and  meta-analysis  study  was  per-
ormed  according  to  the  methods  listed  on  the  Cochrane
andbook  for  Systematic  Reviews  of  Interventions.30

ligibility  criteria
andomized  clinical  trials  evaluating  the  use  of  antifibri-
olytics  (TXA  or  EACA)  in  patients  of  both  sexes  and  aged
18  years  submitted  to  oncologic  surgery,  with  the  main
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riterion  being  the  analysis  of  thromboembolic  events.
ncologic  surgery  is  defined  as  a  surgical  procedure  in  a
atient  with  neoplasm  in  any  organ  that  has  surgery  as  a
reatment,  whether  for  healing  or  non-healing  purposes.

Studies  that  included  another  method  in  addition  to  intra-
enous  antifibrinolytic  therapy  were  eligible  for  screening  if
hat  other  method  was  used  in  the  active  and  control  groups.

Studies  that  have  evaluated  the  efficacy  and/or  safety  of
ntifibrinolytic  using  the  following  parameters:

Venous  thromboembolism  recorded  by  an  objective  test
ultrasonography,  fibrinogen  absorption  or  venography  for
eep  venous  thrombosis,  pulmonary  ventilation  perfusion
can,  pulmonary  angiography,  or  spiral  computed  tomog-
aphy  of  pulmonary  embolism),  or  arterial  thrombosis
myocardial  infarction,  vascular  or  limb  ischemia).

Estimated  total  volume  of  blood  loss  (mL).
Need  for  blood  transfusion.

ypes  of  result  measures

rimary  results
ncidence  of  arterial  thromboembolic  events  (e.g.  arterial
hrombosis,  myocardial  infarction,  stroke).

Incidence  of  venous  thromboembolic  events  (e.g.  venous
hrombosis,  pulmonary  embolism).

econdary  results
stimated  blood  loss.

Need  for  blood  transfusion.

earch  strategy

 research  was  conducted  in  PubMed,  OVID,  MEDLINE,
MBASE,  EBSCO  and  in  the  Cochrane  Central  Register  of  Con-
rolled  Trial  (CENTRAL).

The  following  keywords  were  used:  ‘‘neoplasms’’  OR
‘surgical  oncology’’  AND  ‘‘antifibrinolytic  agents’’  OR
‘antifibrinolytic  agents’’  AND  ‘‘clinical  trial’’  OR  ‘‘clinical
rials  as  topic’’  OR  ‘‘clinical  trial’’  AND  ‘‘humans’’  AND  Clin-
cal  Trial.  The  research  started  from  the  first  recoverable
ate  of  each  database  from  August  2,  2017  until  October
1,  2018.  Articles  written  in  all  languages  were  searched.

ata  collection  and  assessment

election  of  studies
efore  examining  the  trials  selected  for  possible  inclusion,  a
ata  collection  form  was  developed.  All  titles  and  abstracts
etrieved  by  electronic  search  for  a  management  database
EndNote)  were  downloaded  and  duplicated  studies  were
emoved.  Three  reviewers  (A.M.S.,  G.M.N.G.  and  J.C.R.N.)
eparately  examined  the  remaining  references  and  assessed
he  eligibility  of  the  selected  publications.  Researches  that
learly  did  not  meet  the  eligibility  criteria  were  excluded.
he  risk  of  bias  was  assessed  according  to  the  Oxford  Cen-
er  for  Evidence-Based  Medicine.  Full  copies  of  potentially

elevant  texts  were  obtained.  We  assessed  clinical  trials,
eta-analyzes,  case  reports,  cohort  and  reviews.  Of  these,
linical  trials  with  a  satisfactory  level  of  evidence  were
elected.  Any  disagreement  was  solved  through  discussion
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230 records identified through
database sea rching 

No additional records identified
throug h other sources 

50 records removed  aft er du plicates

180 records screened 120  records exclude d

60 completed  articles
reviewed f or eli gibil ity 

54 completed articles
deleted,  with reasons 

6 studies included  in
qualitative synthesis 

5 studies  included  in  quantitative
synthesis (Meta- Analysis)

t
c
a
W
t
e
l

S

T
t
w
w
9
e

s
a
L
n
w
w
f
a
l
t
P

R

T

I
i
e
s

Figure  1  Flowchart  of  the  search  process,  screening  and
exclusion  of  studies.

or,  when  necessary,  a  fourth  reviewer  was  consulted.  We
recorded  the  selection  process  with  sufficient  detail  to
design  a  flow  chart  and  ‘‘Characteristics  of  excluded  stud-
ies’’.

Extraction  and  data  management
Two  reviewers  (A.M.S.  and  J.C.R.N.)  separately  analyzed  the
characteristics,  and  the  data  results  of  the  studies  listed
in  a  pre-piloted  data  collection  form  as  well  as  the  details
of  the  experimental  method,  and  the  characteristics  of
both  participants  and  interventions.  Any  disagreement  was
solved  through  discussion  or,  when  necessary,  a  third  party.
The  data  was  transferred  to  the  Review  Manager  (RevMan)
(Computer  program;  Version  5.3).  Copenhagen:  The  Nordic
Cochrane  Centre,  The  Cochrane  Collaboration,  2014.  The

reviewers  again  analyzed  whether  the  data  were  entered
correctly  by  comparing  the  data  presented  in  the  systematic
review  with  the  study  reports.  A  third  reviewer  (G.M.N.G.)
verified  the  accuracy  characteristics  in  the  study  following
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Random sequence generation (selection bias

Allocation concealment (selection bias

Blinding of participants and personnel (performance bias

Blinding of outcome assessment (detection bias

Incomplete outcome data (attrition bias

Selective reporting (reporting bias

Other bia

Low risk of bias Unclear risk o

Figure  2  Risk  of  bias  summary:  review  authors’  judgements  abo
included studies.
487

he  test  report.  The  authors  of  the  selected  trials  were  not
ontacted  to  confirm  the  accuracy  of  the  extracted  data
nd/or  to  provide  any  missing  information  or  clarification.
hen  more  than  one  active  treatment  group  was  compared

o  a  single  control  group  (e.g.  variable  dose  studies),  the
xperimental  groups  were  combined  and  then  compared  col-
ectively  with  the  control  group.

tatistical  analysis

he  statistical  of  the  collected  data  was  performed  using
he  program  RevMan  5.3.  The  null  hypothesis  was  discarded
hen  the  p-value  was  less  than  0.05.  For  dichotomous  results
ere  calculated  the  Mantel---Haenzel  Odds  Ratios  (OR)  with
5%  confidence  intervals  (CI).  Continuous  results  data  were
xpressed  as  the  mean  difference  (MD).

The  results  for  heterogeneity  (I2) were  tested  and  con-
idered  significant  when  I2 >  50%  for  a  value  of  p  <  0.05,
ccording  to  the  methods  developed  by  DerSimonian  and
aird.31 The  fixed  effects  model  was  used  when  there  was
o  evidence  of  heterogeneity  among  the  studies;  if  there
as  any  evidence  of  heterogeneity,  the  random  effect  model
as  used  for  meta-analysis.  95%  OR  and  CI  were  calculated

or  each  assay  presented  as  forest  plots.  When  possible,  the
ssessment  was  done  separately  for  each  group  by  calcu-
ating  95%  of  OR  and  CI  for  each  comparison.  We  evaluated
he  heterogeneity  among  the  studies  using  the  I2 statistic.
ublication  bias  was  assessed  using  the  funnel  plot.

esults

rials  included

n  the  initial  bibliographic  survey,  230  publications  were
dentified.  After  sorting  the  titles,  abstracts  and  detailed
valuation,  5  randomized  clinical  trials  (RCTs)  where
elected  to  be  included  in  the  quantitative  synthesis,  as

etailed  in  the  tracking  algorithm  (Fig.  1).  The  5  trials
ncluded5,9,25,32,33 in  our  study  with  838  patients  were  pub-
ished  between  2006  and  2016  and  all  used  a  placebo  as  a
omparator  (Table  1).

)

)

)

)

)

)

s

0% 25% 50% 75% 100%

f bias High risk of bias

ut  each  risk  of  bias  item  presented  as  percentages  across  all
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Table  1  Characteristics  of  included  studies.

Studies  Sample
size

Neoplasms  Dose  Intraoperative
blood  loss  (mL)

24  h  blood  loss
(mL)

Red  blood  cell
transfusion
unit/rate  (%)

Arterial  and
venous  throm-
boembolism

Author
(Ano)

(n)  Surgery  TXA  TXA  Placebo  TXA  Placebo  TXA  Placebo  TXA  (n)  Placebo
(n)

Crescenti
(2011)

200  Prostate  500  mg  before
surgery  and
250  mg.h-1 until
close  the  skin

1103  ±  500.8  1335  ±  686.5  22/39  37/67  2  3

Celebi
(2006)

105 Uterine
cervix

10  mg.kg-1

before  surgery
270  ±  40  390  ±  35  0  0

Lundin
(2014)

100 Ovary  15  mg.kg−1

before  surgery
520  (−772
to  3351)

730
(23---3855)

0.76  ±  1.45/15  1.06  ±  1.49/22  2  5

Kulkami
(2016)

219 Head  and
neck

10  mg.kg-1

before  surgery
750
(600---1000)

780  (150---
2600)

1000
(735---1250)

1110  (850---
1467)

22  27  0  0

Wu
(2006)

214 Liver  500  mg  before
surgery  and
250  mg  6/6  h
for  3  days

300  (30---
2100)

600  (40---
3410)

0  17  0  0
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Table  2  Summary  of  results.

Outcome Quality  of  the  evidence Effect
Estimate
(95%  CI)

Quality
(GRADE)

Study
design

No  of
partici-
pants
(studies)

Risk  of  bias  Inconsis-
tency

Indirectness  Imprecision  Publication
Bias

Thromboembolic
events

RCT  838  (5
studies)

Serious  risk
of bias,
downgrade
one  level

Low
hetero-
geneity

Not
appear  to
be an
issue

Some
imprecision
exists:  Few
events

Observed
asymmetry
in funnel
plot

OR:  0.36
(0.11---1.19)

⊕⊕OO
Low

Estimated total
blood  loss

RCT  838  (5
studies)

Serious  risk
of bias,
downgrade
one  level.

Substantial
hetero-
geneity

Not
appear  to
be an
issue

Some
imprecision
exists:  Few
events  and
wide
confidence
intervals

Observed
asymmetry
in funnel
plot

MD:-
135.79  (
-179.50  to
-92.08)

⊕⊕OO
Low

Need for  blood
transfusion

RCT  838  (5
studies)

Serious  risk
of bias,
downgrade
one  level.

Substantial
hetero-
geneity

Not
appear  to
be an
issue

Some
imprecision
exists:  Few
events

Observed
asymmetry
in funnel
plot

OR  =  0.45
(0.32---0.65)

⊕⊕OO
Low

RCT, randomized clinical trials; CI, confidence interval; MD, mean difference; OR, odds ratios.
GRADE of evidence: high quality: the true effect lies close to that of the estimate of the effect; moderate quality: the true effect is
likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; low quality: the true effect

ery low quality: the true effect is likely to be substantially different

Celebi 2006

Crescenti 2011

Kulkarni 2016

Lundin 2014

Wu 2006
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may be substantially different from the estimate of the effect; v
from the estimate of effect.

Quality  evaluation

Five  articles  directly  comparing  intraoperative  and  postop-
erative  period,  thromboembolic  events,  blood  loss  and  the
need  for  blood  transfusion  with  and  without  administration
of  TXA  or  EACA  in  patients  undergoing  oncologic  surgeries
were  included  in  this  meta-analysis.  No  articles  with  apro-
tinin  were  found.  The  sample  size  of  these  studies  ranged
from  100  to  219.  TXA  was  present  in  all  studies,  but  the
EACA  was  only  in  one.  The  five  trials  reported  both  an  ade-
quate  sequence  generation  and  an  allocation  concealment.
The  amount  of  risk  was  assessed  in  relation  to  a  number  of
factors,  including  random  sequence  generation,  allocation
concealment,  blinding,  selective  reporting  and  other  possi-
ble  biases  as  well  as  to  GRADE  the  quality  of  the  evidence.34

See  study  Table  2.
The  results  for  the  publication  bias  were  evaluated  and

shown  in  Figs.  2  and  3.  The  study  by  Amar  et  al.35 was
excluded  because  the  researchers  did  not  investigate  throm-
boembolic  complications  between  the  groups,  according  to
the  characteristics  of  the  excluded  studies.

Effects  of  intervention

Thromboembolic  events

There  was  no  evidence  of  difference  in  relation  the  inci-
dence  of  thromboembolic  events  with  tranexamic  acid
administration  when  compared  to  placebo  (OR  =  0.36,  95%
CI:  0.11---1.19,  p  =  0.09,  I2 =  0%)  (Fig.  4).

Figure  3  Risk  of  bias  summary:  review  authors’  judgements
about each  risk  of  bias  item  presented  as  percentages  across  all
included  studies.
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Study or subgroup
Tranexamic acid
Events EventsTotal Total Weight M-H, Fixed, 95%CI M-H,Fixed,95%CI

Control Odds ratio Odds ratio

Celebi 2006

0

0

0
5

5

27
98

108

108 106

111

26 Not estimable

Not estimable

Not estimable

0.38 [0.07, 1.98]

0.35 [0.06, 1.89]

0.36 [0.11, 1.19]

0.01 0.1

Favours [tranexamic acid] Favours [control]

1 10 100

95

45

50.1%

49.9%

100.0%383389

48
0

0

0

2

2

Crescenti 2011

Kulkarni 2016
Lundin 2014
Wu 2006

Total (95% CI)

Total events
Heterogeneity: Chi

2
= 0.00, df = 1 (P = 0.95); l2 = 0%

Test for overall effect: Z = 1.68 (P = 0.09)

4 10

Figure  4  Forest  plot  of  comparison:  1  analysis  of  the  comparison  of  tranexamic  acid  versus  placebo  in  thromboembolic
complications.
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igure  5  Forest  plot  of  comparison:  2  analysis  of  the  compar
oss.

stimated  total  blood  loss

ranexamic  acid  vs.  placebo
he  use  of  tranexamic  acid  was  associated  to  a  significant
eduction  in  total  perioperative  blood  loss  when  compared
o  placebo  (MD  =  −135.79,  95%  CI:  −179.50  to  −92.08,

 <  0.00001).  The  heterogeneity  of  (I2 =  68%)  was  statistically
ignificant  (p  =  0.01)  (Fig.  5).

eed  for  blood  transfusion

ranexamic  acid  vs.  placebo
he  use  of  tranexamic  acid  was  associated  with  significant
eduction  of  the  need  for  blood  transfusion  when  compared
o  placebo  (OR  =  0.45,  95%  IC:  0.32---0.65,  p  <  0.00001,  I2

 60%)  (Fig.  6).

iscussion

his  study  investigated  the  administration  of  antifibrinolyt-
cs  in  oncologic  surgeries  in  five  RCTs,  with  838  patients,  and
he  association  of  these  drugs  in  the  reduction  of  blood  loss,
lood  transfusion  and  thromboembolic  events.  However,
here  was  a  need  for  a  meta-analysis  to  provide  scientific
vidence  related  to  this  type  of  surgery.  There  is  a  study  in
hich  the  authors  approached  only  gynecologic  oncological

urgeries,  reinforcing  the  need  for  further  studies  on  this

opic.36

This  meta-analysis  did  not  find  statistical  significance  in
he  incidence  of  thromboembolic  events  (OR  =  0.36,  95%  CI:

d
g
a

of  tranexamic  acid  versus  placebo  in  the  estimated  total  blood

.11---1.19),  when  TXA  was  compared  with  the  placebo  in  the
 RCTs.  Similarly,  Zaid  et  al.7 did  not  show  an  increased  risk
f  thromboembolic  complications  in  a  cohort  of  200  patients
ho  underwent  radical  prostatectomy  using  TXA  and  a  6
onth  follow-up.  Gupta  et  al.37 also  did  not  find  an  increased

isk  of  thromboembolic  complications  with  the  prophylactic
dministration  of  intraoperative  TXA  in  radical  surgery.

In  this  review,  there  was  significant  reduction  in  blood
oss  (MD:  −135.79,  95%  CI:  −179.50  to  −92.08)  and  in  the
eed  for  blood  transfusion  (OR  =  0.45,  95%  IC:  0.32---0.65),
n  patients  who  received  TXA  when  compared  to  those
eceiving  placebo.  In  accordance  with  our  results,  Wu
t  al.32 reported  in  a  randomized  clinical  trial  with  214
atients  that  in  resections  of  liver  tumors,  perioperative
lood  loss  as  well  as  need  for  blood  transfusion  were  sig-
ificantly  reduced  in  the  TXA  group  when  compared  with
lacebo.

In  a  recent  meta-analysis,  similarly  to  our  findings,  the
uthors  argued  that  the  administration  of  antifibrinolytics
as  not  associated  with  increased  risk  of  venous  throm-
oembolism,  and  that  they  were  effective  in  reducing  blood
oss  and  the  need  for  transfusion.38

Kietpeerakool  et  al.16 corroborating  with  this  review,
videnced  in  the  meta-analysis,  evaluating  patients  with
dvanced  ovarian  cancer  submitted  to  cytoreductive
urgery,  that  the  TXA  was  associated  with  a  significant
eduction  of  blood  loss.  But,  on  the  other  hand,  dis-
greeing  this  study,  these  authors  evidenced  no  significant

ifference  in  the  need  for  blood  transfusion  between  the
roups.  Additionally,  in  a  randomized  controlled  trial,  the
uthors  did  not  observe  a  significant  difference  in  blood
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Figure  6  Forest  plot  of  comparison:  3  analysis  of  the  com
transfusion.

loss  during  orthopedic  surgeries  in  cancer  patients  receiving
antifibrinolytics.35

Despite  the  inclusion  of  only  randomized  clinical  trials
to  increase  the  quality  of  this  analysis,  there  are  some
limitations  such  as  the  small  number  of  samples,  signifi-
cant  amount  of  heterogeneity  among  several  of  the  results,
variations  in  the  population  under  study,  type  of  surgery
performed,  methodology  and  different  doses  among  the  dif-
ferent  studies  may  explain  the  heterogeneity.  Moreover,  the
analysis  of  bleeding  and  thromboembolic  events  varied  in
the  researches,  which  may  interfere  with  the  result.  In  addi-
tion,  thromboembolism  was  only  investigated  if  there  had
been  any  clinical  evidence,  and  which  may  have  underesti-
mated  the  frequency  of  this  complication.  Thus,  the  data
need  to  be  evaluated  with  caution,  since  these  parame-
ters  usually  require  larger  studies.  More  randomized  clinical
trials  are  needed  to  further  confirm  the  results  of  this  meta-
analysis.

This  meta-analysis  found  no  evidence  that  the  adminis-
tration  of  antifibrinolytics  in  patients  undergoing  oncologic
surgery  increases  the  risk  of  thromboembolic  complications
but  suggests  that  it  is  effective  in  reducing  total  periopera-
tive  blood  loss  and  the  need  for  blood  transfusion.
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