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ABSTRACT

Background

Blood loss during liver resection is one of the most important factors affecting the peri-operative outcomes of patients undergoing liver
resection.

Objectives

To determine the benefits and harms of pharmacological interventions to decrease blood loss and to decrease allogeneic blood transfusion
requirements in patients undergoing liver resections.

Search methods

We searched The Cochrane Hepato-Biliary Group Controlled Trials Register, the Cochrane Central Register of Controlled Trials (CENTRAL) in
The Cochrane Library, MEDLINE, EMBASE, and Science Citation Index Expanded until November 2008 for identifying the randomised trials.

Selection criteria

Weincluded all randomised clinical trials comparing various pharmacological interventions aimed at decreasing blood loss and allogeneic
blood transfusion requirements in liver resection. Trials were included irrespective of whether they included major or minor liver
resections, normal or cirrhotic livers, vascular occlusion was used or not, and irrespective of the reason for liver resection.

Data collection and analysis

Two authors independently identified trials for inclusion and independently extracted data. We analysed the data with both the fixed-
effect and the random-effects models using RevMan Analysis. For each outcome we calculated the risk ratio (RR), mean difference (MD),
or standardised mean difference with 95% confidence intervals (Cl) based on intention-to-treat analysis or available case-analysis. For
dichotomous outcomes with only one trial included under the outcome, we performed the Fisher's exact test.

Main results

Six trials involving 849 patients satisfied the inclusion criteria. Pharmacological interventions included aprotinin, desmopressin,
recombinant factor Vlla, antithrombin lll, and tranexamic acid. One or two trials could be included under most comparisons. All trials had a
high risk of bias. There was no significant difference in the peri-operative mortality, survival at maximal follow-up, liver failure, or other peri-
operative morbidity. The risk ratio of requiring allogeneic blood transfusion was significantly lower in the aprotinin and tranexamic acid
groups than the respective control groups. Other interventions did not show significant decreases of allogeneic transfusion requirements.

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 1
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Authors' conclusions

None of the interventions seem to decrease peri-operative morbidity or offer any long-term survival benefit. Aprotinin and tranexamic
acid show promise in the reduction of blood transfusion requirements in liver resection surgery. However, there is a high risk of type |
(erroneously concluding that an intervention is beneficial when it is actually not beneficial) and type Il errors (erroneously concluding that
an intervention is not beneficial when it is actually beneficial) because of the few trials included, the small sample size in each trial, and
the high risk of bias. Further randomised clinical trials with low risk of bias and random errors assessing clinically important outcomes
such as peri-operative mortality are necessary to assess any pharmacological interventions aimed at decreasing blood loss and blood
transfusion requirements in liver resections. Trials need to be designed to assess the effect of a combination of different interventions in
liver resections.

PLAIN LANGUAGE SUMMARY

Aptrotinin and tranexamic acid may show promise in decreasing blood loss and blood transfusion requirements

Blood loss during liver resection (partial removal of liver) is one of the important factors affecting the post-operative complications of
patients. Allogeneic blood transfusion (using blood donated by a different individual) is associated with increased morbidity and lower
survival in patients with liver cancer. This systematic review was aimed at determining whether any medical treatment decreased blood
loss and decreased allogeneic blood transfusion requirements in patients undergoing liver resections. This systematic review included six
trials with 849 patients. All trials had high risk of bias ('systematic error') as well of play of chance (‘'random error'). The trials included
comparison of medicines (such as aprotinin, desmopressin, recombinant factor Vlla, antithrombin Ill, and tranexamic acid) with controls
(no medicines). There was no difference in the death or complications due to surgery or long-term survival in any of the comparisons.
Fewer patients required transfusion of blood donated by others when aprotinin or tranexamic acid were compared to controls not receiving
the interventions. The other comparisons did not decrease the transfusion requirements. However, there is a high risk of type | errors
(erroneously concluding that an intervention is beneficial when it is actually not beneficial) and type Il errors (erroneously concluding that
an intervention is not beneficial when it is actually beneficial) because of the few trials included and the small sample size in each trial
as well as the inherent risk of bias (systematic errors). Aprotinin and tranexamic acid show promise in the reduction of blood transfusion
requirements in liver resections. Further randomised clinical trials with low risk of bias (systematic errors) and low risk of play of chance
(random errors) which assess clinically important outcomes (such as death and complications due to operation) are necessary to assess
any pharmacological interventions aimed at decreasing blood transfusion and blood transfusion requirements in liver resections. Trials
need to be designed to assess the effect of a combination of different interventions in liver resections.

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 2
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

BACKGROUND

Elective liver resection is performed mainly for benign and
malignant liver tumours (Belghiti 1993). The malignant tumours
may arise primarily within the liver (hepatocellular carcinoma and
cholangiocarcinoma) or may be metastases from malignancies of
other organs (Belghiti 1993; Chouker 2004). More than 1000 elective
liver resections are performed annually in the United Kingdom
alone (HES 2005).

The liver is subdivided into eight Couinaud segments (Strasberg
2000), which can be removed individually or by right hemi-
hepatectomy (Couinaud segments 5-8), left hemi-hepatectomy
(segments 2-4), right trisectionectomy (segments 4-8), or left
trisectionectomy (segments 2-5 and 8 *1) (Strasberg 2000).
Although every liver resection is considered major surgery, only
resection of three or more segments is considered a major liver
resection (Belghiti 1993).

Blood loss during liver resection is one of the important factors
affecting the peri-operative outcomes of patients (Shimada 1998;
Yoshimura 2004; lbrahim 2006). Blood loss and peri-operative
blood transfusion requirements also affect the long-term survival
after liver resection for cancers (Poon 2001; Gomez 2008). Various
methods have been attempted to reduce the blood loss during liver
resection. These include cardiopulmonary interventions such as
lowering the central venous pressure (Wang 2006), peri-operative
administration of antifibrinolytics (Lentschener 1999; Wu 2006), use
of topical haemostatic agents (Frilling 2005), and occlusion of the
blood flow to the liver (Gurusamy 2009a).

Allogeneic blood transfusion (transfusion of blood donated by a
blood donor) is associated with increased morbidity (Shinozuka
2000) and lower survival in patients with primary liver cancer
(Kitagawa 2001) than the autologous blood transfusion (patient's
own blood is collected and re-infused) because of the possible
immunosuppressive effect of donor blood (Shinozuka 2000).

We have addressed the role of vascular occlusion in liver resections
in a Cochrane review (Gurusamy 2009a), and the role of topical
haemostatic agents is being addressed in another Cochrane review
(Gurusamy 2009b). We have addressed the role of cardiopulmonary
interventions to decrease blood loss in another Cochrane review
(Gurusamy 2009c). We did not find any systematic review or meta-
analysis addressing the role of pharmacological interventions in
decreasing blood loss or decreasing allogeneic blood transfusion
requirements during liver resections.

OBJECTIVES

To determine the benefits and harms of pharmacological
interventions to decrease blood loss and to decrease allogeneic
blood transfusion requirements in patients undergoing liver
resections.

METHODS

Criteria for considering studies for this review
Types of studies

We considered all randomised clinical trials irrespective of
language, blinding, publication status, or sample size for inclusion.

Quasi-randomised trials (where the method of allocating
participants to a treatment are not strictly random, for example,
date of birth, hospital record number, alternation) were not
included regarding assessment of benefit, but were to be
considered for inclusion regarding assessment of harms. This is
because the trials with poor methodological quality, hence high
risk of bias, overestimate the beneficial intervention effects (Schulz
1995; Moher 1998; Kjaergard 2001; Wood 2008).

Types of participants

Patients undergoing liver resection irrespective of aetiology, of
major or minor liver resections, of normal or cirrhotic liver, of
method of vascular occlusion, and use of topical haemostatic
agents.

Types of interventions

We included any pharmacological intervention aimed at
reducing operative blood loss or peri-operative allogeneic blood
transfusion requirements during liver resection compared with
no intervention, placebo, or compared with another intervention
aimed at reducing blood loss during liver resection or at decreasing
allogeneic blood transfusion requirements during liver resections.

Co-interventions were allowed if carried out equally in the trial
groups.

Types of outcome measures
Primary outcomes

1. Peri-operative mortality.

2. Survival.
a. Proportion survived at 1, 3, and 5 years (in primary liver
cancers and in secondary liver cancers).

b. Mean or median survival in months (in primary liver cancers
and in secondary liver cancers).

¢. Hazard ratio for survival.
3. Liver failure (however defined by authors).

4. Peri-operative morbidity (other than mortality and liver failure
such as sepsis, cardiovascular complications, respiratory
complications, bile leak, wound complications).

5. Transfusion requirements.
a. Wholeblood orred cell allogeneic transfusion (ie, transfusion
of blood donated by others to the patient).
i. Number of patients requiring whole blood or red cell
allogenic transfusion.

ii. Overall mean number of units or volume of allogenic
whole blood or red cell transfused.

b. Fresh frozen plasma.
c. Platelets.

Secondary outcomes

1. Operating time.
Hospital stay.
Intensive therapy unit (ITU) stay.

Blood loss (transection blood loss, operative blood loss) and
within 24 hours.

5. Markers of liver function (bilirubin, prothrombin time).

6. Biochemical markers of liver injury (aspartate aminotransferase
(AST), alanine aminotransferase (ALT)).

Hwn
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Search methods for identification of studies

We searched The Cochrane Hepato-Biliary Group Controlled Trials
Register (Gluud 2009), the Cochrane Central Register of Controlled
Trials (CENTRAL) in The Cochrane Library, MEDLINE, EMBASE, and
Science Citation Index Expanded (Royle 2003). We have given the
search strategies in Appendix 1 with the time span of the searches.
We also searched the references of the identified trials to identify
further relevant trials.

Data collection and analysis
Trial selection and extraction of data

Two authors (KG and BO or JL), independently of each other,
identified the trials for inclusion. We have also listed the excluded
studies with the reasons for the exclusion.

Two authors (KG and BO or JL) independently extracted the
following data.

Year and language of publication.

Country in which the trial was conducted.
Year of conduct of trial.

Inclusion and exclusion criteria.

Number of major and minor liver resections.
Number of cirrhotic patients.

Method of vascular occlusion.

Use of topical haemostatic agents.
Outcomes (mentioned above).
10.Methodological quality (described below).

e N O WM

Any unclear or missing information was sought by contacting the
authors of the individual trials. If there was any doubt whether the
trial reports shared the same participants - completely or partially
(by identifying common authors and centres) - the authors of the
trials were contacted to clarify whether the trial report had been
duplicated.

We resolved any differences in opinion through discussion or
arbitration of the third author (BRD).

Assessment of risk of bias

Two authors (KG and BO or JL) assessed the risk of bias of
the trials independently, without masking of the trial names.
We followed the instructions given in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2008) and the
Cochrane Hepato-Biliary Group Module (Gluud 2009). According
to empirical evidence (Schulz 1995; Moher 1998; Kjaergard 2001;
Wood 2008), the following risk of bias components were extracted
from each trial.

Sequence generation

o Low risk of bias (the methods used is either adequate
(eg, computer generated random numbers, table of random
numbers) or unlikely to introduce confounding).

« Uncertainrisk of bias ( there is insufficient information to assess
whether the method used is likely to introduce confounding).

« High risk of bias (the method used (eg, quasi-randomised trials)
is improper and likely to introduce confounding).

Allocation concealment

« Low risk of bias (the method used (eg, central allocation) is
unlikely to induce bias on the final observed effect).

« Uncertain risk of bias (there is insufficient information to assess
whether the method used is likely to induce bias on the estimate
of effect).

« High risk of bias (the method used (eg, open random allocation
schedule) is likely to induce bias on the final observed effect).

Blinding of participants, personnel, and outcome assessors

« Low risk of bias (blinding was performed adequately, or the
outcome measurement is not likely to be influenced by lack of
blinding).

« Uncertain risk of bias (there is insufficient information to assess
whether the type of blinding used is likely to induce bias on the
estimate of effect).

« High risk of bias (no blinding or incomplete blinding, and the
outcome or the outcome measurementis likely to be influenced
by lack of blinding).

Incomplete outcome data

« Low risk of bias (the underlying reasons for missingness are
unlikely to make treatment effects departure from plausible
values, or proper methods have been employed to handle
missing data).

« Uncertain risk of bias (there is insufficient information to assess
whether the missing data mechanism in combination with the
method used to handle missing data is likely to induce bias on
the estimate of effect).

« Highrisk of bias (the crude estimate of effects (eg, complete case
estimate) will clearly be biased due to the underlying reasons for
missingness, and the methods used to handle missing data are
unsatisfactory).

Selective outcome reporting

« Lowriskof bias (the trial protocol is available and all of the trial's
pre-specified outcomes that are of interest in the review have
been reported or similar or all of the primary outcomes in this
review have been reported).

« Uncertain risk of bias (there is insufficient information to assess
whether the magnitude and direction of the observed effect is
related to selective outcome reporting).

« High risk of bias (not all of the primary outcomes in this review
have been reported and not all of the trial's pre-specified
outcomes that are of interest in the review have been reported).

Other bias
Baseline imbalance
+ Low risk of bias (there was no baseline imbalance in important

characteristics).

« Uncertain risk of bias (the baseline characteristics were not
reported).

« High risk of bias (there was a baseline imbalance due to chance
or due to imbalanced exclusion after randomisation).

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 4
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Early stopping

« Low risk of bias (sample size calculation was reported and the
trial was not stopped or the trial was stopped early by a formal
stopping rule at a point where the likelihood of observing an
extreme intervention effect due to chance was low).

o Uncertain risk of bias (sample size calculations were not
reported and it is not clear whether the trial was stopped early
or not).

« High risk of bias (the trial was stopped early due to an informal
stopping rule or the trial was stopped early by a formal stopping
rule at a point where the likelihood of observing an extreme
intervention effect due to chance was high).

Academic bias

« Low risk of bias (the author of the trial has not conducted
previous trials addressing the same interventions).

« Uncertain risk of bias (It is not clear if the author has conducted
previous trials addressing the same interventions).

« High risk of bias (the author of the trial has conducted previous
trials addressing the same interventions).

Source of funding bias

« Low risk of bias (the trial's source(s) of funding did not come
from any parties that might have conflicting interest (eg, drug
manufacturer).

« Uncertain risk of bias (the source of funding was not clear).
« High risk of bias (the trial was funded by a drug manufacturer).

We considered trials which were classified as low risk of
bias in sequence generation, allocation concealment, blinding,
incomplete data, and selective outcome reporting as trials with low
risk of bias.

Statistical methods

We performed the meta-analyses according to the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2008)
and the Cochrane Hepato-Biliary Group Module (Gluud 2009).
We used the software package RevMan 5 (RevMan 2008). For
dichotomous variables, we calculated the risk ratio (RR) with 95%
confidence interval (Cl), if there were two or more trials for an
outcome. If there was only trial included under the comparison,
we performed Fisher's exact test using StatsDirect 2.7; and we
have reported the proportion of patients with the outcome in each
group and the P value for the comparison between the groups.
For continuous variables, we calculated the mean difference (MD)
or standardised mean difference (SMD) (for outcomes such as
transfusion requirements where the requirements may be reported
as units or as volume in millilitres) with 95% confidence interval.
For both dichotomous and continuous outcomes including only
one trial, a P value of less than 0.05 was considered statistically
significant. We used a random-effects model (DerSimonian 1986)
and a fixed-effect model (DeMets 1987) for meta-analysis in the
presence of two or more trials included under the outcomes. In
case of discrepancy between the two models, we have reported
both results; otherwise we have reported the results of the fixed-
effect model. Heterogeneity was explored by chi-squared test with
significance set at P value 0.10, and the quantity of heterogeneity
was measured by 12 (Higgins 2002) set at 30% (Higgins 2008). We
have highlighted the primary outcomes where the heterogeneity
was more than 30%.

The analysis was performed on an intention-to-treat basis (Newell
1992) whenever possible using the good outcome and poor
outcome scenarios. Otherwise, we adopted the 'available-case
analysis' (Higgins 2008). We did not impute any data for the post-
randomisation drop-outs for any of the continuous outcomes. We
had planned to perform a sensitivity analysis with and without
empirical continuity correction factors, as suggested by Sweeting
et al, (Sweeting 2004) using StatsDirect 2.7 in case there were 'zero-
event' trials in statistically significant outcomes. We also reported
the results of risk difference if they were different from the results
of risk ratio.

Imputation

We imputed the standard deviation from P values according to
the instructions given in the Cochrane Handbook for Systematic
Reviews of Intervention (Higgins 2008) and used the median for
the meta-analysis when mean was not available. If it was not
possible to calculate the standard deviation from the P value
or confidence intervals, we imputed the standard deviation as
the highest standard deviation noted for that group under that
outcome. If the mean and standard deviation for blood transfusion
was given only for patients who required transfusion, we calculated
the mean and standard deviation for the entire group by using
the methods for combining groups suggested in the Cochrane
Handbook for Systematic Reviews of Intervention (Higgins 2008).
While this decision was made a priori, we have stated this to clarify
this.

Subgroup analysis

We intended to perform the following subgroup analyses:

« trials with low risk of bias (adequate generation of allocation
sequence, allocation concealment, blinding, incomplete data
outcomes, and selective reporting) compared to trials with high
risk of bias (one or more of the five components inadequate or
unclear).

« major or minor liver resection.
« cirrhotic or non-cirrhotic liver.
« different methods of autologous blood transfusion.

As all the trials were of high bias-risk and few trials were included
under each outcome, we were not able to perform any subgroup
analysis.

Bias exploration

We planned to use a funnel plot to explore bias (Egger 1997;
Macaskill 2001) and to use asymmetry in funnel plot of trial size
against treatment effect to assess this bias. We also planned to
perform linear regression approach described by Egger 1997 to
determine the funnel plot asymmetry. However, we performed
neither of these because of the few trials included under each
outcome.

RESULTS

Description of studies

We identified a total of 1116 references through electronic searches
of The Cochrane Hepato-Biliary Group Controlled Trials Register
and The Cochrane Central Register of Controlled Trials in The
Cochrane Library (n = 126), MEDLINE (n = 569), EMBASE (n = 207),
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and Science Citation Index Expanded (n = 214). We excluded 318
duplicates and 791 clearly irrelevant references through reading
abstracts. Seven references were retrieved for further assessment.
No reference was identified through scanning reference lists of the
identified randomised trials. All the seven retrieved references met
the inclusion criteria and so we did not include any reference in
the list of excluded studies. In total, six completed randomised

Figure 1. Reference flow chart

References identified through
electronic searches of databases

trials described in seven publications fulfilled the inclusion criteria
and could provide data for the review. Two of the trials had three
arms and provided data for three comparisons (Lodge 2005; Shao
2006). The reference flow is shown in Figure 1. Details about the
patients, interventions, reasons for post-randomisation drop-outs,
and the methodological quality of the trials are shown in the table
'Characteristics of included studies".

n= 1116 References excluded n= 1109
| Duplicates n= 318
i > Irrelevant by reading
titles and abstracts n= 791
References retrieved for more
detailed evaluation
n= 7 References excluded n= 0
| Non-randomised n= 0
l > Comments/ reviews n=:0
Out of scope n= 0
Potentially appropriate RCT
to be included
n= 7
i > RCTs withdrawn n= 0
i by outcome
References included in
meta-analysis
n= 7
1 - |Muttip!e reports =l

v

RCTs included in
meta-analysis
n= 6

RCT = Randomised clinical trial

Aprotinin versus control

Atotal of 109 patients who underwent elective liver resections were
randomised in one trial (Lentschener 1999). Twelve patients were
excluded after randomisation. The groups to which these patients
belonged to were not stated. The remaining 97 patients belonged
to the aprotinin group (n = 48) and placebo group (n = 49). The
proportion of females and the mean age of participants in the trials
were 46.4% and 53.5 years respectively. The proportion of major

liver resections was 64.9%. The proportion of cirrhotic livers was
not stated.

Tranexamic acid versus control

Atotal of 217 patients who underwent elective liver resections were
randomised in one trial (Wu 2006) to tranexamic acid (n = 109)
and placebo (n = 108). Three patients were excluded as the liver
resection was not completed.The proportion of females and the
mean age of participants in the trials were 26.6% and 59.5 years
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respectively. The proportion of major liver resections was 17.8%.
The proportion of cirrhotic livers was 51.4%.

Desmopressin versus control

A total of 60 patients who underwent elective liver resections were
randomised in one trial (Wong 2003) to desmopressin (n = 30) and
placebo (n = 30). The proportion of females and the mean age of
participants in the trial were 38.3% and 51.2 years respectively. The
proportion of major liver resections was not stated. The proportion
of cirrhotic livers was 38.3%.

Recombinant factor Vlla (rFVila) versus control

A total of 439 patients were randomised in two trials into high
dose (80 to 100 mcg/kg) rFVila, or low dose (20 to 50 mcg/kg)
rFVlla, or control (Lodge 2005; Shao 2006). There were a total of 33
drop-outs after randomisation. In one trial (Shao 2006) data of two
patients who belonged to the placebo group were lost. The groups
to which the remaining 31 drop-outs belonged was not stated.
The remaining 406 patients, who were included for analysis, were
randomised to high dose rFVlla (n = 133 ), low dose rFVlla (n = 134),
orcontrol (n=139). The proportion of females was 32.0%. The mean
age was 53.9 years. The proportion of major liver resections was not
stated in either trial. All the patients in one trial had cirrhotic livers

(n =221) (Shao 2006), and all the patients in the second trial had
normal livers (n = 185).

Antithrombin Ill versus control

Atotal of 24 patients undergoing liver resection were randomised in
one trial (Shimada 1994) to antithrombin Ill (n = 13) versus control
(n=11). The proportion of females and the mean age of participants
in the trial were 16.7% and 62.7 years respectively. The proportion
of major liver resections was 41.7%. The proportion of cirrhotic
livers was 50%.

Risk of bias in included studies

The sequence generation was adequate in three (50%) trials
(Lentschener 1999; Lodge 2005; Wu 2006). The allocation
concealment was adequate in one trials (17.7%) (Lodge 2005).
Blinding was adequate in five (83.3%) out of six trials (Lentschener
1999; Wong 2003; Lodge 2005; Shao 2006; Wu 2006). One trial was
free fromincomplete data outcome bias (17.7%) (Wong 2003). None
of the trials were free from selective outcome reporting or from
other bias.

All the trials were considered to be of high risk of bias.

The risk of bias is summarised in Figure 2 and Figure 3.

Figure 2. Methodological quality graph: review authors' judgements about each methodological quality item

presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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Effects of interventions

The summary measures used were risk ratio (RR), mean difference
(MD), or standardised mean difference (SMD). The 95% confidence
intervals (95% Cl) are also stated.

Primary outcomes
Peri-operative mortality

There was no significant difference in the peri-operative mortality
in any of the comparisons (Analysis 1.1).

Survival

Only one trial (Lentschener 1999) reported survival data in a
sub-group of patients with colorectal liver metastases. This trial
included a comparison of aprotinin and placebo. Even in this trial,
the exact number was not stated and survival outcomes could not
be included for meta-analysis. The one-year survival in patients
with colorectal liver metastases was statistically greater in the

aprotinin group than the control group. However, the survival
advantage was lost at 28 months (Analysis 1.2).

Liver failure

There was no significant difference in liver failure in the only trial
that reported this outcome (7.7% antithrombin Ill versus 9.1%
control; P > 0.99) (Shimada 1994) (Analysis 1.3). None of the
remaining trials reported this outcome.

Peri-operative morbidity

There was no significant difference in the peri-operative morbidity
in any of the comparisons. This was reported in four trials (Shimada
1994; Lodge 2005; Shao 2006; Wu 2006) (Analysis 2.1 to Analysis 2.5).

Transfusion requirements

See (Analysis 1.5; Analysis 1.6). None of the trials reported the fresh
frozen plasma requirements or platelet transfusion in sufficient
detail to be included in this review.
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Aprotinin versus control

One trial was included (Lentschener 1999). The number of patients
requiring allogeneic transfusion was significantly lower in the
aprotinin group than in the controls (16.7% aprotinin versus 38.8%
control; P=0.0228). The mean red cell transfusion was not reported
in this trial.

Tranexamic acid versus control

One trial was included (Wu 2006).The number of patients requiring
allogeneic transfusion was significantly lower in the tranexamic
acid group thanin controls (0% tranexamic acid versus 16% control;
P <0.001). The mean red cell transfusion was not reported in this
trial.

Desmopressin versus control

One trial was included (Wong 2003). There was no significant
difference in the number of patients requiring blood transfusion
(10% desmopressin versus 17.2% control; P = 0.47) or in the mean
red cell transfusion (MD -0.49 units; 95% Cl -1.31 to 0.33; P = 0.24)
between the groups.

High dose rFVlla versus low dose rFVlla versus control

Two trials were included (Lodge 2005; Shao 2006). There was no
significant difference in the number of patients requiring allogeneic
transfusion (32.3% high dose versus 46.3% low dose versus 37.4%
control) or in the amount of red cells transfused between the
different groups.

Antithrombin Il versus control

One trial was included (Shimada 1998). The number of patients
requiring transfusion was not stated in the trial. There was no
significant difference in the number of units transfused between
the groups (MD 0.40 units; 95% Cl -3.76 to 4.56; P = 0.85).

Secondary outcomes
Operating time

The operating time was significantly lower in the intervention
group than control in the comparison: tranexamic acid versus
placebo (Wu 2006) (MD -52.20 minutes; 95% Cl -86.15 to -18.25; P
= 0.95). There was no significant difference in the operating time
between the intervention and control groups in the remaining
comparisons (Analysis 1.7).

Hospital stay

There was no significant difference in the hospital stay between the
intervention and control groups in the comparison: tranexamic acid
versus control (Wu 2006). The hospital stay was not reported in the
remaining comparisons (Analysis 1.8).

Intensive therapy unit (ITU) stay
None of the trials reported ITU stay.

Blood loss
See (Analysis 1.9; Analysis 1.10).

Aprotinin versus control

One trial was included (Lentschener 1999). This trial did not
report transection blood loss. There was no statistically significant

difference in the operative blood loss between the two groups (MD
-436.00 ml; 95% CI -873.67 to 1.67; P = 0.05).

Tranexamic acid versus control

One trial was included (Wu 2006). The transection blood loss and
operating blood loss were lower in the tranexamic acid group than
in the placebo group (MD -260.00 ml; 95% CI -434.99 to -85.01; P
= 0.004 and MD -300.00 ml; 95% CI -502.05 to -97.95; P = 0.004
respectively).

Desmopressin versus control

One trial was included (Wong 2003). There was no significant
difference in the transection blood loss or operative blood loss
between the groups (MD -45.00 ml; 95% CI -621.91 to 531.91; P =
0.88 and MD 32.50 ml; 95% Cl -689.50 to 754.50; P = 0.93).

High dose rFVlla versus low dose rFVlla versus control

Two trials were included (Lodge 2005; Shao 2006). Both trials did
not report the transection blood loss. There was no significant
difference in the operative blood loss between high dose rFVlla or
low dose rFVlla and control. However, the operative blood loss was
significantly lower in the high dose rFVlila than low dose rFVila (MD
-299.54 ml; 95% Cl -577.54 to -21.54; P = 0.03).

Antithrombin Il versus control

One trial was included (Shimada 1998). This trial did not report the
transection blood loss. There was no significant difference in the
operative blood loss between the two groups (MD 463.00 ml; 95%
Cl-326.67 to 1252.67; P = 0.25).

Markers of liver function (bilirubin, prothrombin time)

These were reported in two trials (Shimada 1994; Lentschener
1999). There was no significant difference in the markers of liver
function in any of the comparisons (Analysis 1.11; Analysis 1.12).

Biochemical markers of liver injury (aspartate aminotransferase
(AST), alanine aminotransferase (ALT))

These were reported in one trial (Shimada 1994).There was no
significant difference in the markers of liver injury (Analysis 1.13;
Analysis 1.14).

Variations in statistical analysis

There were no changes in results by adopting the random-effects
model in any of the comparisons with more than one trial. There
was no change in results by calculating the risk difference for any of
dichotomous outcomes.

Subgroup analysis

We did not perform any subgroup analysis because of the few trials
included under each category in this review.

Exploration of bias

We did not perform the funnel plot or the linear regression
approach described by Egger 1997 to determine the funnel plot
asymmetry because of the few trials included under each outcome.

DISCUSSION

In this review, the safety and efficacy of different pharmacological
interventions in reducing blood loss and allogeneic blood
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transfusion requirements have been evaluated. There was no
significant difference in the mortality or morbidity between the
intervention groups and controls. However, none of the trials were
powered to identify differences in mortality or morbidity. The
choice of which morbidity to report and which morbidity not to
report varies from one report to another. Thus, it is not possible
to make conclusions on the safety of these interventions from
these trials. However, most of the pharmacological interventions
are already well established regarding their safety.

Aprotinin and tranexamic acid appear to be beneficial in decreasing
the number of patients requiring allogeneic blood transfusion.
Aprotinin was also associated with a greater one-year survival than
controls. This could be because of the immunosuppressive effects
of allogeneic transfusion (Shinozuka 2000) or the role of aprotinin
in controlling the plasmin activity involved in tumour cell spread
(Lentschener 1999). In both cases, one would expect a beneficial
effect on long-term survival also. In the only trial that was included
under this comparison (Lentschener 1999), there was no long-term
difference in the survival between the groups and an alternate
explanation has to be sought if the findings are confirmed.

The decreased operating time in the comparison of tranexamic acid
with control (Wu 2006) may be due to the quicker haemostasis
achieved as the groups were matched for major and minor liver
resections in the majority of patients. This may benefit the patient
and also decrease the costs.

Most of the trials employed intermittent vascular occlusion. It is
not clear whether the beneficial effects of the interventions will
be increased or decreased in situations where vascular occlusion
is not employed. Furthermore, the effect of a combination of
interventions has to be assessed using adequately powered
factorial trials.

However, there is a high risk of type | (erroneously concluding that
an intervention is beneficial when it is actually not beneficial) and
type Il errors (erroneously concluding that an intervention is not

beneficial when it is actually beneficial) because of the few trials
included and the small sample size in each trial. Furthermore, the
risks of type | errors are increased due to the many risks of bias
(Wood 2008).

AUTHORS' CONCLUSIONS

Implications for practice

None of the interventions seem to decrease peri-operative
morbidity or offer any long-term survival benefit. Aprotinin and
tranexamic acid may show promise in the reduction of blood loss
and blood transfusion requirements, but they need assessment in
further trials.

Implications for research

Randomised clinical trials with low risk of systematic errors and
random errors are necessary to assess these pharmacological
interventions in liver resections.

Trials need to be designed (factorial design) to assess the effect of
a combination of different interventions in liver resections.

Trials need to be conducted and reported according to the
CONSORT Statement (www.consort-statement.org) (Moher 2001;
Boutron 2008).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Lentschener 1999

Methods Randomised clinical trial

Sequence generation: adequate.

Allocation concealment: unclear.

Blinding: adequate.

Incomplete outcome data addressed: inadequate.
Free of selective reporting: inadequate.

Free of other bias: inadequate.

Participants Country: France.
Number randomised: 109.
Post-randomisation drop-outs: 12 (11%) (see notes).
Mean age: 53.5 years.
Females: 45 (46.4%).
Major liver resections: 63 (64.9%).
Cirrhotic livers: not stated.

Inclusion criteria:

1. More than18 years.
2. Elective liver resection.

Exclusion criteria:

1. Allergy to aprotinin.
. Pregnancy.

. Bleedingdisorder-inherited or due to aspirin or dipyridamole use within 10 days before the operation
or due to anticoagulation therapy that could not be interrupted.

. Preoperative fibrinolysis requiring an intraoperative antifibrinolytic treatment.

. Preoperative platelet count below 6 x [04 mm3.

. Prothrombin time (PT) <50%.

. Previous venous or arterial thrombosis or any biological abnormality likely to induce thrombosis,
. Impaired renal function.

w N
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Interventions Participants were randomly assigned to two groups.

Group 1: Aprotinin (n = 48).
Group 2: control (n =49).

Further details of intervention:
5 million KIU per hour until skin closure (loading dose of 2 million KIU at induction)

Other details:

Vascular occlusion: intermittent clamping.

Method of parenchymal transection: clamp crush technique.
Management of raw surface: absorbable clips.

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 13
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Lentschener 1999 (continued)

Other co-interventions to decrease blood loss: none reported.

Outcomes The outcome measures were mortality, survival (one year survival and 28 months survival in patients
with colorectal liver metastases), peri-operative morbidity, transfusion requirements, blood loss and
liver function tests.

Notes 12 patients from both groups (individual groups not stated) in whom tumour could not be removed (n
=6), had wrong operative histological assessment (n = 5), and thoracotomy (n = 1) were excluded from
analysis.

Attempts to contact the authors in November 2008 were unsuccessful.

Risk of bias
Bias Authors' judgement  Support for judgement
Adequate sequence gener-  Low risk Quote: "Adult patients scheduled for elective liver resection performed
ation? through abdominal incision were assigned in a double-blind fashion, by means
of a computer-generated random code......"
Allocation concealment? Unclear risk Unclear.
Blinding? Low risk Quote: "Adult patients scheduled for elective liver resection performed
All outcomes through abdominal incision were assigned in a double-blind fashion ....."; "An
identical-appearing placebo was prepared by a nurse not involved in latter as-
sessment."
Incomplete outcome data  High risk Comment: There were 12 post-randomisation drop-outs. The reasons for these
addressed? drop-outs could be related to the treatment effect.
All outcomes
Free of selective report- High risk Comment: Important outcomes such as liver failure were not reported.
ing?
Free of baseline imbal- Unclear risk Unclear.
ance?
Free of early stopping Low risk Comment: The trialists recruited the intended number of patients.
bias?
Free of academic bias? Low risk Comment: There were no previously published trials of same comparisons by
the author.
Free of sponsor bias? High risk Quote: "This study was conducted independently of, but partially supported
by Assistance Publique-Hopitaux de Paris, Bayer Pharma France, ....."
Lodge 2005
Methods Randomised clinical trial
Sequence generation: adequate.
Allocation concealment: adequate.
Blinding: adequate.
Incomplete outcome data addressed: inadequate.
Free of selective reporting: inadequate.
Free of other bias: inadequate.
Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 14
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Lodge 2005 (Continued)

Participants

Country: France, Germany, Spain, United Kingdom.
Number randomised: 204.

Post-randomisation drop-out: 19 (9.3%) (see notes).
Mean age: 56.5 years.

Females: 92 (49.7%).

Major liver resections: not stated.

Cirrhotic livers: 0 (0%).

Inclusion criteria:

1. Adults.
2. Non-cirrhotic.
3. Liverresections.

Exclusion criteria:

. Hereditary bleeding disorders.

. Planned use of autologous blood transfusion.

. Ant-coagulation therapy within 48 hours before hepatectomy.

. Use of tissue glue.

. Hemodilution therapy.

. Hemostatic drugs for prophylactic purposes.

. Renalinsufficiency requiring dialysis.

. Portal vein or deep vein thrombosis within the preceding 6 months.

. Severe cardiovascular disease or myocardial/pulmonary infarction or stroke within the preceding 6
months.

10.Active bleeding.
11.Use of nonsteroidal antiinflammatory drugs within 7 days before surgery.

O 0 N O U b W N =

Interventions

Participants were randomly assigned to three groups.

Group 1: rFVlla 80 mcg/kg (n =59).
Group 2: rFVlla 20 mcg/kg (n = 63).
Group 3: control (n =63).

Further details of intervention:
IV drug 5 minutes before incision and repeated at 5 hours if anticipated operating time > 6 hours.

Other details:

Vascular occlusion: PTC (in 64.9%).

Method of parenchymal transection: not stated.

Management of raw surface: not stated.

Other co-interventions to decrease blood loss: none reported.

Outcomes The outcome measures were mortality, transfusion requirements, peri-operative morbidity, operating
time, and blood loss.

Notes 19 patients from all three groups (individual groups not stated) in whom drug was not administered (n
=4) and in those who did not undergo liver resection after the drug was administered (n = 15) were ex-
cluded from analysis.

Attempts to contact the authors in November 2008 were unsuccessful.
Risk of bias
Bias Authors' judgement  Support for judgement
Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 15
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Lodge 2005 (Continued)

Adequate sequence gener-  Low risk Quote: "Randomization was computer-generated and was performed after pa-
ation? tient eligibility assessments on the day of surgery by means of a central inter-
active voice response system set up by Novo Nordisk A/S."

Allocation concealment? Low risk Quote: "Randomization was computer-generated and was performed after pa-
tient eligibility assessments on the day of surgery by means of a central inter-
active voice response system set up by Novo Nordisk A/S."

Blinding? Low risk Quote: "To maintain blinding, an equal volume of trial drug per body weight
All outcomes was administered to all patients, irrespective of treatment group allocation."
Incomplete outcome data  High risk Comment: 19 patients were excluded post-randomisation. This could be relat-
addressed? ed to the treatment effect.

All outcomes

Free of selective report- High risk Comment: Important outcomes such as liver failure were not reported.

ing?

Free of baseline imbal- Low risk Yes.

ance?

Free of early stopping Low risk Comment: The trialists recruited the intended number of patients.

bias?

Free of academic bias? Low risk Comment: There were no previously published trials of same comparisons by
the author.

Free of sponsor bias? High risk Quote: "The authors thank the patients and the hospital staff participating in
the trial, as well as Allan Blemings, M.Sc. (Statistician), and Karsten Soender-
gaard, M.Sc.

(Clinical Researcher), both at Novo Nordisk A/S, Copenhagen, Denmark."

Shao 2006

Methods Randomised clinical trial

Sequence generation: unclear.

Allocation concealment: unclear.

Blinding: adequate.

Incomplete outcome data addressed: inadequate.
Free of selective reporting: inadequate.

Free of other bias: unclear.

Participants Country: China, Thailand, Taiwan.
Number randomised: 235
Post-randomisation drop-outs: 14 (6%) (see notes).
Mean age: 51.7 years.
Females: 38 (17.2%).
Major liver resections: not stated.
Cirrhotic livers: 235 (100%).

Inclusion criteria:

1. >21yearsof age.
2. Cirrhotic patients.
3. Elective liver resection.

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review) 16
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Shao 2006 (Continued)

Exclusion criteria:

. Portal vein thrombosis or deep vein thrombosis.

. Severe cardiovascular disease (previous myocardial/pulmonary infarction or stroke).
. Renalinsufficiency requiring dialysis.

. Anticoagulation therapy within 48 hours of surgery.

. Life expectancy of < 1 month owing to known metastasis.

. Other major abdominal surgery planned during the partial hepatectomy.

. Synchronous liver and intestinal resections.

. Previous partial hepatectomy.

o N o b~ WN

Interventions

Participants were randomly assigned to three groups.

Group 1: rFVlla 100 mcg/kg (n = 74).
Group 2: rFVlla 50 mcg/kg (n =71).
Group 3: control (n =76).

Further details of intervention:
IV drug every 2 hours starting 10 minutes before incision (maximum 4 doses).

Other details:

Vascular occlusion: not stated.

Method of parenchymal transection: not stated.

Management of raw surface: not stated.

Other co-interventions to decrease blood loss: none reported.

Outcomes The outcome measures were mortality, transfusion requirements, peri-operative morbidity, operating
time, and blood loss.

Notes 12 patients from all three groups (individual groups not stated) who did not undergo liver resection (n =
11) and who withdrew consent (n = 1) were excluded from analysis. The data of 2 patients in the place-
bo group were lost. Thus only 221 patients were included for analysis.

Attempts to contact the authors in November 2008 were unsuccessful.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-  Unclear risk Unclear.

ation?

Allocation concealment? Unclear risk Unclear.

Blinding? Low risk Quote: "Within 10 minutes before the first skin cut, a bolus dose of rFVila 50 or

All outcomes 100 g/kg or placebo was administered intravenously over the course of 2 min-

utes...."

Incomplete outcome data  High risk Comment: 14 patients were excluded post-randomisation. This could be relat-

addressed? ed to the treatment effect.

All outcomes

Free of selective report- High risk Comment: Important outcomes such as liver failure were not reported.

ing?

Free of baseline imbal- Unclear risk Unclear.

ance?
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Free of early stopping Low risk Comment: The trialists recruited the intended number of patients.
bias?
Free of academic bias? Low risk Comment: There were no previously published trials of same comparisons by
the author.
Free of sponsor bias? Unclear risk Unclear.

Shimada 1994

Methods

Randomised clinical trial

Sequence generation: unclear.

Allocation concealment: unclear.

Blinding: inadequate.

Incomplete outcome data addressed: unclear.
Free of selective reporting: inadequate.

Free of other bias: inadequate.

Participants

Country: Japan.

Number randomised: 24.
Post-randomisation drop-outs: not stated.
Mean age: 62.7 years.

Females: 4 (16.7%).

Major liver resections: 10 (41.7%).
Cirrhotic livers: 12 (50%).

Inclusion criteria:

1. HCC.
2. Liver resection.

Interventions

Participants were randomly assigned to two groups.

Group 1: antithrombin (n = 13).
Group 2: control (n=11).

Further details of intervention
1500 units IV 3 doses (just before operation, before liver parenchymal transection, and just after opera-
tion).

Other details:

Vascular occlusion: not stated.

Method of parenchymal transection: not stated.

Management of raw surface: not stated.

Other co-interventions to decrease blood loss: none reported.

Outcomes The outcome measures were liver failure, transfusion requirements, peri-operative morbidity, operat-
ing time, blood loss, and liver function tests.
Notes Attempts to contact the authors in November 2008 were unsuccessful.
Risk of bias
Bias Authors' judgement  Support for judgement
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Adequate sequence gener-  Unclear risk Unclear.
ation?

Allocation concealment? Unclear risk Unclear.
Blinding? High risk No.

All outcomes

Incomplete outcome data  Unclear risk Unclear.
addressed?
All outcomes

Free of selective report- High risk Comment: Important outcomes such as mortality were not reported.
ing?
Free of baseline imbal- High risk Comment: There was statisitically significantly more patients with cirrhosis in
ance? the intervention group.
Free of early stopping Unclear risk Unclear.
bias?
Free of academic bias? Low risk Comment: There were no previously published trials of same comparisons by
the author.
Free of sponsor bias? Unclear risk Unclear.
Wong 2003
Methods Randomised clinical trial

Sequence generation: unclear.

Allocation concealment: unclear.

Blinding: adequate.

Incomplete outcome data addressed: adequate.
Free of selective reporting: inadequate.

Free of other bias: unclear.

Participants Country: China.
Number randomised: 60.
Post-randomisation drop-outs: 0.
Mean age: 51.2 years.
Females: 23 (38.3%).
Major liver resections: not stated.
Cirrhotic livers: 23 (38.3%).

Inclusion criteria:
Elective liver resection.

Exclusion criteria

Coronary artery disease.

Congenital or acquired coagulation disorders other than liver cirrhosis.
Serum sodium level < 130 mmol/I.

NSAID or aspirin seven days of scheduled surgery.

History of thrombovascular disorders or pulmonary thromboembolism.

ok wbd e
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Wong 2003 (Continued)

Interventions Participants were randomly assigned to two groups.

Group 1: desmopressin (n = 30).
Group 2: control (n =30).

Further details of intervention:
single dose IV desmopressin 0.3 mcg/kg just after induction.

Other details:

Vascular occlusion: PTCin 17 and 18 patients in the two groups.
Method of parenchymal transection: not stated.

Management of raw surface: not stated.

Other co-interventions to decrease blood loss: none reported.

Outcomes The outcome measures were transfusion requirements, operating time, and blood loss.

Notes Attempts to contact the authors in November 2008 were unsuccessful.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-  Unclear risk Unclear.

ation?

Allocation concealment? Unclear risk Quote: "Patient randomization was by drawing a sealed envelope specifying a

prescription for either desmopressin or placebo...."

Comment: It is not clear whether the authors used opaque envelopes.

Blinding? Low risk Quote: "Patient randomization was by drawing a sealed envelope specifying a
All outcomes prescription for either desmopressin or placebo, which was then prepared by
an

independent investigator and blinded to the patient, attending anesthesiolo-
gist and surgeon.

Incomplete outcome data  Low risk Comment: There were no post-randomisation drop-outs.

addressed?

All outcomes

Free of selective report- High risk Comment: Important outcomes such as liver failure were not reported.

ing?

Free of baseline imbal- Unclear risk Unclear.

ance?

Free of early stopping Unclear risk Unclear.

bias?

Free of academic bias? Low risk Comment: There were no previously published trials of same comparisons by
the author.

Free of sponsor bias? Low risk Quote: "This study was supported by a Hong Kong University CRCG grant

(10202115/20013/20100/323/01)."
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Wu 2006

Methods

Randomised clinical trial

Sequence generation: adequate.

Allocation concealment: unclear.

Blinding: adequate.

Incomplete outcome data addressed: inadequate.
Free of selective reporting: inadequate.

Free of other bias: unclear.

Participants

Country: China.

Number randomised: 217.

Post-randomisation drop-outs: 3 (1.4%) (see notes).
Mean age: 59.5 years.

Females: 57 (26.6%).

Major liver resections: 38 (17.8%).

Cirrhotic livers: 110 (51.4%).

Inclusion criteria:
Liver resection for tumours.

Exclusion criteria:

. Hb<8gm/dLl

. Anaemia.

End-stage renal failure.

. Emergency surgery.

. Resection performed under cardiopulmonary bypass.

Interventions

Participants were randomly assigned to two groups.

Group 1: tranexamic acid (n = 108).
Group 2: control (n = 106).

Further details of intervention:
250 mg four times a day for 3 days starting just before operation (first dose =500 mg).

Other details:

Vascular occlusion: intermittent PTC or selective intermittent occlusion.
Method of parenchymal transection: clamp-crush method.
Management of raw surface: ligatures and sutures.

Other co-interventions to decrease blood loss: none reported.

Outcomes The outcome measures were mortality, transfusion requirements, operating time, hospital stay, and
blood loss.

Notes 1 patient from intervention group and 2 patients from control group in whom liver resection was not
completed because of presence of peritoneal dissemination or because the tumours were present in
both lobes of the liver were excluded from analysis.

Authors replied to questions related to methodological quality and mortality in November 2008.

Risk of bias

Bias Authors' judgement  Support for judgement

Adequate sequence gener-  Low risk Quote: "The random sequence was made by random number table." (author

ation? replies)

Allocation concealment? Unclear risk Quote: "The randomization was double-blinded in a sealed envelope."

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review)
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Wu 2006 (Continued)

Comment: It is not clear whether the authors used opaque envelopes.

Blinding? Low risk Quote: "...a similar volume of normal saline was used as a placebo at the same

All outcomes time interval as TA injection. Neither surgeons nor medical staffs knew
whether patients were enrolled in group A or group B."

Incomplete outcome data  High risk Comment: 3 patients were excluded post-randomisation. The outcomes could

addressed? be measured and reported in these patients. But these were not reported.

All outcomes

Free of selective report- High risk Comment: Important outcomes such as liver failure were not reported.

ing?

Free of baseline imbal- Low risk Yes.

ance?

Free of early stopping Unclear risk Unclear.

bias?

Free of academic bias? Low risk Comment: There were no previously published trials of same comparisons by
the author.

Free of sponsor bias? Low risk Quote: "Supported in part by a grant from National Science Council, Taiwan

(No.
92-2314-B-075A-006)."

CUSA = cavitron ultrasonic surgical aspirator
CVP = central venous pressure

MAP = mean arterial pressure

PTC = portal triad clamping

DATA AND ANALYSES

Comparison 1. Intervention versus control

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Mortality 4 Risk Ratio (M-H, Fixed, Subtotals only
95% Cl)

1.1 Aprotinin versus control 1 37 Risk Ratio (M-H, Fixed, 1.18[0.18,7.48]
95% Cl)

1.2 Tranexamic acid versus control 1 217 Risk Ratio (M-H, Fixed, 0.0[0.0, 0.0]
95% Cl)

1.3 Recombinant Vlla (rFVIla) high dose 2 272 Risk Ratio (M-H, Fixed, 0.79[0.18, 3.51]

(80 to 100 mcg/kg) versus control 95% Cl)

1.4 Recombinant Vlla (rFVIla) low dose (20 2 273 Risk Ratio (M-H, Fixed, 1.59[0.43,5.89]

to 50 mcg/kg) versus control

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.5 Recombinant Vlla (rFVlla) high dose 2 267 Risk Ratio (M-H, Fixed, 0.46[0.10, 2.08]

(80 to 100 mcg/kg) versus low dose (20 to 95% Cl)

50 mcg/kg)

2 Survival Other data No numeric data

2.1 Aprotinin versus control Other data No numeric data

3 Liver failure Other data No numeric data

3.1 Antithrombin Ill versus control Other data No numeric data

4 Peri-operative morbidity Other data No numeric data

4.1 See analysis 2 Other data No numeric data

5 Number requiring allogeneic blood 5 Risk Ratio (M-H, Fixed, Subtotals only

transfusion 95% Cl)

5.1 Aprotinin versus control 1 97 Risk Ratio (M-H, Fixed, 0.43[0.21,0.89]
95% Cl)

5.2 Tranexamic acid versus control 1 214 Risk Ratio (M-H, Fixed, 0.03[0.00, 0.46]
95% Cl)

5.3 Desmopressin versus control 1 59 Risk Ratio (M-H, Fixed, 0.58 [0.15, 2.21]
95% Cl)

5.4 Recombinant Vlla (rFVlla) high dose 2 272 Risk Ratio (M-H, Fixed, 0.86[0.62, 1.20]

(80 to 100 mcg/kg) versus control 95% Cl)

5.5 Recombinant Vlla (rFVila) low dose (20 2 273 Risk Ratio (M-H, Fixed, 1.24[0.94, 1.64]

to 50 mcg/kg) versus control 95% Cl)

5.6 Recombinant Vlla (rFVIla) high dose 2 267 Risk Ratio (M-H, Fixed, 0.69[0.51, 0.94]

(80 to 100 mcg/kg) versus low dose (20 to 95% Cl)

50 mcg/kg)

6 Red cell transfusion 4 Std. Mean Difference (IV, Subtotals only
Fixed, 95% Cl)

6.1 Desmopressin versus control 1 59 Std. Mean Difference (IV, -0.31[-0.82,0.21]
Fixed, 95% Cl)

6.2 Recombinant Vlla (rFVIla) high dose 2 272 Std. Mean Difference (IV, 0.01[-0.23,0.24]

(80 to 100 mcg/kg) versus control Fixed, 95% Cl)

6.3 Recombinant Vlla (rFVIla) high dose 2 269 Std. Mean Difference (1V, 0.19[-0.05, 0.43]

(20 to 50 mcg/kg) versus control Fixed, 95% Cl)

6.4 Recombinant Vlla (rFVIla) high dose 2 267 Std. Mean Difference (IV, -0.19[-0.43, 0.05]

(80 to 100 mcg/kg) versus low dose (20 to Fixed, 95% Cl)

50 mcg/kg)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

6.5 Antithrombin versus control 1 24 Std. Mean Difference (IV, 0.07[-0.73, 0.88]
Fixed, 95% CI)

7 Operating time (minutes) 6 Mean Difference (1IV, Subtotals only
Fixed, 95% Cl)

7.1 Aprotinin versus control 1 97 Mean Difference (IV, -1.0[-30.08, 28.08]
Fixed, 95% Cl)

7.2 Tranexamic acid versus control 1 214 Mean Difference (IV, -52.20 [-86.15,
Fixed, 95% Cl) -18.25]

7.3 Desmopressin versus control 1 59 Mean Difference (IV, -30.0[-112.69,
Fixed, 95% Cl) 52.69]

7.4 Recombinant Vlla (rFVlla) high dose 2 272 Mean Difference (IV, -16.80 [-40.42,

(80 to 100 mcg/kg) versus control Fixed, 95% Cl) 6.81]

7.5 Recombinant Vlla (rFVIla) high dose 2 269 Mean Difference (IV, 7.38 [-18.41, 33.16]

(20 to 50 mcg/kg) versus control Fixed, 95% Cl)

7.6 Recombinant Vlla (rFVIla) high dose 2 267 Mean Difference (IV, -24.29 [-48.84,

(80 to 100 mcg/kg) versus low dose (20 to Fixed, 95% Cl) 0.27]

50 mcg/kg)

7.7 Antithrombin versus control 1 24 Mean Difference (IV, -28.0[-79.80,
Fixed, 95% Cl) 23.80]

8 Hospital stay (days) Other data No numeric data

8.1 Tranexamic acid versus control Other data No numeric data

9 Transection blood loss (ml) 2 Mean Difference (IV, Subtotals only
Fixed, 95% Cl)

9.1 Tranexamic acid versus control 1 214 Mean Difference (IV, -260.0 [-434.99,
Fixed, 95% CI) -85.01]

9.2 Desmopressin versus control 1 59 Mean Difference (IV, -45.0 [-626.86,
Fixed, 95% CI) 536.86]

10 Operative blood loss (ml) 6 Mean Difference (IV, Subtotals only
Fixed, 95% Cl)

10.1 Aprotinin versus control 1 97 Mean Difference (IV, -434.00 [-873.67,
Fixed, 95% Cl) 1.67]

10.2 Tranexamic acid versus control 1 214 Mean Difference (IV, -300.0 [-502.05,
Fixed, 95% Cl) -97.95]

10.3 Desmopressin versus control 1 59 Mean Difference (IV, 32.5[-695.69,
Fixed, 95% Cl) 760.69]

10.4 Recombinant Vlla (rFVlla) high dose 2 272 Mean Difference (IV, -156.86 [-427.71,

(80 to 100 mcg/kg) versus control

Fixed, 95% CI)

113.99]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

10.5 Recombinant Vlla (rFVlla) low dose 2 273 Mean Difference (IV, 138.29[-166.99,

(20 to 50 mcg/kg) versus control Fixed, 95% CI) 443.57]

10.6 Recombinant Vlla (rFVlla) high dose 2 267 Mean Difference (1IV, -299.54 [-577.54,

(80 to 100 mcg/kg) versus low dose (20 to Fixed, 95% Cl) -21.54]

50 mcg/kg)

10.7 Antithrombin versus control 1 24 Mean Difference (IV, 463.00 [-326.67,

Fixed, 95% Cl) 1252.67]

11 Bilirubin (micromol/litre) Other data No numeric data

11.1 Antithrombin Ill versus control Other data No numeric data

12 Prothrombin activity (percentage of Other data No numeric data

normal activity)

12.1 Aprotinin versus control Other data No numeric data

13 Aspartate transaminase (international Other data No numeric data
units per litre) (peak)

13.1 Antithrombin Il versus control Other data No numeric data

14 Alanine transminase (international Other data No numeric data
units per litre) (peak)

14.2 Antithrombin Il versus control Other data No numeric data

Analysis 1.1. Comparison 1 Intervention versus control, Outcome 1 Mortality.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.1.1 Aprotinin versus control ‘

Lentschener 1999 2/17 2/20 —.— 100% 1.18[0.18,7.48]
Subtotal (95% Cl) 17 20 ‘ 100% 1.18[0.18,7.48]
Total events: 2 (Intervention), 2 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.17(P=0.86)

1.1.2 Tranexamic acid versus control
Wu 2006 0/109 0/108 Not estimable
Subtotal (95% Cl) 109 108 Not estimable
Total events: 0 (Intervention), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.1.3 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus

control
Lodge 2005 0/59 3/63 —.—’— 87.28% 0.15[0.01,2.89]
Favours intervention 0.005 0.1 1 10 200 Favours control
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Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Shao 2006 2/74 0/76 —’—‘7 12.72% 5.13[0.25,105.15]
Subtotal (95% Cl) 133 139 0.79[0.18,3.51]

Total events: 2 (Intervention), 3 (Control)
Heterogeneity: Tau?=0; Chi*=2.68, df=1(P=0.1); 1>=62.66%
Test for overall effect: Z=0.32(P=0.75)

1.1.4 Recombinant Vlla (rFVIla) low dose (20 to 50 mcg/kg) versus con-
trol

Lodge 2005 4/63 3/63
Shao 2006 1/71 0/76
Subtotal (95% CI) 134 139

Total events: 5 (Intervention), 3 (Control)
Heterogeneity: Tau?=0; Chi*=0.24, df=1(P=0.62); 1>=0%
Test for overall effect: Z=0.7(P=0.48)

1.1.5 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus
low dose (20 to 50 mcg/kg)

¢ 100%
|
|
|
|
|

R = 86.13%

—’—‘7 13.87%
‘ 100%

1.33[0.31,5.72]
3.21[0.13,77.49]
1.59[0.43,5.89]

Lodge 2005 0/59 4/63 —B— 81.01% 0.12[0.01,2.15]
Shao 2006 2/74 1/71 e e — 18.99% 1.92[0.18,20.7]
Subtotal (95% CI) 133 134 = 100% 0.46[0.1,2.08]
Total events: 2 (Intervention), 5 (Control)
Heterogeneity: Tau?=0; Chi?=2.22, df=1(P=0.14); 1*=55.05%
Test for overall effect: Z=1.01(P=0.31)

Favours intervention 0005 01 1 10 200 Favours control

Analysis 1.2. Comparison 1 Intervention versus control, Outcome 2 Survival.

Study

Survival

Aprotinin versus control

Lentschener 1999

In this trial, survival was reported for patients undergoing liver resection for col-
orectal liver metastases. The exact number of patients in each group was not stat-
ed and survival outcomes could not be included for meta-analysis. The one-year
survival in patients with colorectal liver metastases was statistically greater in the
aprotinin group than the control group. However, the survival advantage was lost

at 28 months.

Analysis 1.3. Comparison 1 Intervention versus control, Outcome 3 Liver failure.

Study Antithrombin

Liver failure
Control

P value

Antithrombin lll versus control

Shimada 1994 1/13 (7.7%)

1/11 (9.1%) P >0.9999

Analysis 1.5. Comparison 1 Intervention versus control, Outcome 5 Number requiring allogeneic blood transfusion.

Study or subgroup Intervention Control
n/N n/N

Risk Ratio Weight
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

1.5.1 Aprotinin versus control

Favours intervention

.
0.002 0.1 1 10 500 Favours control
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Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Lentschener 1999 8/48 19/49 100% 0.43[0.21,0.89]
Subtotal (95% Cl) 48 49 L 4 100% 0.43[0.21,0.89]
Total events: 8 (Intervention), 19 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=2.29(P=0.02)
1.5.2 Tranexamic acid versus control
Wu 2006 0/108 1100 —J— 100% 0.03[0,0.46]
Subtotal (95% Cl) 108 106 100% 0.03[0,0.46]
Total events: 0 (Intervention), 17 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=2.5(P=0.01)
1.5.3 Desmopressin versus control
Wong 2003 3/30 5/29 = 100% 0.58(0.15,2.21]
Subtotal (95% Cl) 30 29 - 100% 0.58[0.15,2.21]
Total events: 3 (Intervention), 5 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.8(P=0.42)
1.5.4 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus
control
Lodge 2005 16/59 23/63 -l} 43.74% 0.74[0.44,1.26]
Shao 2006 27/74 29/76 * 56.26% 0.96[0.63,1.45]
Subtotal (95% CI) 133 139 # 100% 0.86[0.62,1.2]
Total events: 43 (Intervention), 52 (Control) ‘
Heterogeneity: Tau?=0; Chi*=0.54, df=1(P=0.46); 1>=0% ‘
Test for overall effect: Z=0.88(P=0.38) ‘
1.5.5 Recombinant Vlla (rFVIla) low dose (20 to 50 mcg/kg) versus con-
trol
Lodge 2005 26/63 23/63 ‘#’ 45.09% 1.13[0.73,1.75]
Shao 2006 36/71 29/76 _ 54.91% 1.33[0.92,1.92]
Subtotal (95% ClI) 134 139 b 100% 1.24[0.94,1.64]
Total events: 62 (Intervention), 52 (Control)
Heterogeneity: Tau?=0; Chi*=0.31, df=1(P=0.58); I*=0%
Test for overall effect: Z=1.49(P=0.14)
1.5.6 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus
low dose (20 to 50 mcg/kg)
Lodge 2005 16/59 26/63 '-+ 40.63% 0.66[0.39,1.1]
Shao 2006 27/74 36/71 . 59.37% 0.72[0.49,1.05]
Subtotal (95% CI) 133 134 * 100% 0.69[0.51,0.94]

Total events: 43 (Intervention), 62 (Control)
Heterogeneity: Tau?=0; Chi*=0.08, df=1(P=0.78); 1>=0%
Test for overall effect: Z=2.34(P=0.02)

Favours intervention

I
0.002

0.1

10 500 Favours control
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Analysis 1.6. Comparison 1 Intervention versus control, Outcome 6 Red cell transfusion.

Study or subgroup Intervention Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl

1.6.1 Desmopressin versus control ‘
Wong 2003 30 0.2(0.8) 29 0.7(2.1) -.- 100% -0.31[-0.82,0.21]
Subtotal *** 30 29 * 100% -0.31[-0.82,0.21]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.17(P=0.24) ‘

|
1.6.2 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus control ‘
Lodge 2005 59 1036 (904) 63 1024 (1001) -*- 44.83% 0.01[-0.34,0.37]
Shao 2006 74 0(13.1) 76 0(13.1) ‘*‘ 55.17% 0[-0.32,0.32]
Subtotal *** 133 139 ‘ 100% 0.01[-0.23,0.24]
Heterogeneity: Tau?=0; Chi*=0, df=1(P=0.96); 1>=0%
Test for overall effect: Z=0.05(P=0.96)
1.6.3 Recombinant Vlla (rFVIla) high dose (20 to 50 mcg/kg) versus control
Lodge 2005 59 1354 (989) 63 1024 (1001) Al 45.03% 0.33[-0.03,0.69]
Shao 2006 71 0.9 (13.1) 76 0(13.1) ‘-' 54.97% 0.07[-0.26,0.39]
Subtotal *** 130 139 b 100% 0.19[-0.05,0.43]
Heterogeneity: Tau?=0; Chi*=1.13, df=1(P=0.29); 1’=11.24%
Test for overall effect: Z=1.52(P=0.13)
1.6.4 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus low dose
(20 to 50 mcg/kg)
Lodge 2005 59 1036 (904) 63 1354 (989) —I-* 45.34% -0.33[-0.69,0.02]
Shao 2006 74 0(13.1) 71 0.9 (13.1) -- 54.66% -0.07[-0.39,0.26]
Subtotal *** 133 134 ‘L 100% -0.19[-0.43,0.05]
Heterogeneity: Tau?=0; Chi*=1.15, df=1(P=0.28); 1’=13.1%
Test for overall effect: Z=1.53(P=0.13)
1.6.5 Antithrombin versus control
Shimada 1994 13 4.8(5.8) 11 4.4 (4.6) —.— 100% 0.07[-0.73,0.88]
Subtotal *** 13 11 ‘ 100% 0.07[-0.73,0.88]
Heterogeneity: Not applicable
Test for overall effect: Z=0.18(P=0.86)

Favours intervention 2 1 0 12 Favours control

Analysis 1.7. Comparison 1 Intervention versus control, Outcome 7 Operating time (minutes).

Study or subgroup Intervention Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% ClI

1.7.1 Aprotinin versus control ‘
Lentschener 1999 48 232 (75) 49 233(71) . 100% -1[-30.08,28.08]
Subtotal *** 48 49 ‘ 100% -1[-30.08,28.08]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.07(P=0.95) ‘

|
1.7.2 Tranexamic acid versus control ‘
Wu 2006 108 253.8 106 306 (126.7) . ‘ 100% -52.2[-86.15,-18.25]

(126.7) ‘ ‘ ‘ ‘
Favours intervention 400 -200 0 200 400 Favours control
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Study or subgroup Intervention Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Subtotal *** 108 106 . 4 100% -52.2[-86.15,-18.25]
Heterogeneity: Not applicable
Test for overall effect: Z=3.01(P=0)
1.7.3 Desmopressin versus control
Wong 2003 30 405 (162) 29 435 (162) —.— 100% -30[-112.69,52.69]
Subtotal *** 30 29 ‘ 100% -30[-112.69,52.69]
Heterogeneity: Not applicable
Test for overall effect: Z=0.71(P=0.48)
1.7.4 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus control
Lodge 2005 59 216.6 (93.6) 63 243.6 (105) - 44.89% -27[-62.25,8.25]
Shao 2006 74 144 (93.6) 76 152.5 (105) ‘-' 55.11% -8.5[-40.31,23.31]
Subtotal *** 133 139 d 100% -16.8[-40.42,6.81]
Heterogeneity: Tau?=0; Chi*=0.58, df=1(P=0.45); 1>=0%
Test for overall effect: Z=1.39(P=0.16)
1.7.5 Recombinant Vlla (rFVIla) high dose (20 to 50 mcg/kg) versus control
Lodge 2005 59 242.4 63 243.6 (105) '- 45.36% -1.2[-39.49,37.09]
(110.4)
Shao 2006 71 167(110.4) 76 152.5(105) <- 54.64% 14.5[-20.38,49.38]
Subtotal *** 130 139 # 100% 7.38[-18.41,33.16]
Heterogeneity: Tau?=0; Chi*=0.35, df=1(P=0.55); 1>=0% ‘
Test for overall effect: Z=0.56(P=0.57) ‘
1.7.6 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus low dose
(20 to 50 mcg/kg)
Lodge 2005 59 216.6 (93.6) 63 242.4 -.+ 45.89% -25.8[-62.04,10.44]
(110.4)
Shao 2006 74 144 (93.6) 71 167 (110.4) ﬁ 54.11% -23[-56.38,10.38]
Subtotal *** 133 134 & 100% -24.29[-48.84,0.27]
Heterogeneity: Tau?=0; Chi*=0.01, df=1(P=0.91); 1>=0%
Test for overall effect: Z=1.94(P=0.05)
1.7.7 Antithrombin versus control
Shimada 1994 13 233 (46.9) 11 261 (76.3) -.' 100% -28[-79.8,23.8]
Subtotal *** 13 11 ‘ 100% -28[-79.8,23.8]
Heterogeneity: Not applicable
Test for overall effect: Z=1.06(P=0.29)

‘
Favours intervention ~ -400 -200 0 200 400 Favours control

Analysis 1.8. Comparison 1 Intervention versus control, Outcome 8 Hospital stay (days).

Hospital stay (days)
Study Tranexamic acid Mean ControlMean (standard deviation) P value
(standard deviation)
Tranexamic acid versus control
Wu 2006 8(7.66) 9(7.66) 0.34
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Analysis 1.9. Comparison 1 Intervention versus control, Outcome 9 Transection blood loss (ml).

Study or subgroup Intervention Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
1.9.1 Tranexamic acid versus control
Wu 2006 108 190 (653) 106 450 (653) —.— 100% -260[-434.99,-85.01]
Subtotal *** 108 106 - 100% -260[-434.99,-85.01]
Heterogeneity: Not applicable
Test for overall effect: Z=2.91(P=0)
1.9.2 Desmopressin versus control
Wong 2003 30 405 (1140) 29 450 (1140) . 100% -45(-626.86,536.86]
Subtotal *** 30 29 ‘ 100% -45[-626.86,536.86]

Heterogeneity: Not applicable
Test for overall effect: Z=0.15(P=0.88)

Favours intervention

-1000

-500

500

Favours control

Analysis 1.10. Comparison 1 Intervention versus control, Outcome 10 Operative blood loss (ml).

Study or subgroup Intervention Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.10.1 Aprotinin versus control
Lentschener 1999 48 1217 (966) 49 1653 (1221) —.— 100% -436[-873.67,1.67]
Subtotal *** 48 49 —~— 100% -436[-873.67,1.67]
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.95(P=0.05)
1.10.2 Tranexamic acid versus control
Wu 2006 108 300 (754) 106 600 (754) -.- 100% -300[-502.05,-97.95]
Subtotal *** 108 106 S 2 100% -300[-502.05,-97.95]
Heterogeneity: Not applicable
Test for overall effect: Z=2.91(P=0)
1.10.3 Desmopressin versus control
Wong 2003 30 832.5 29 800 —.— 100% 32.5[-695.69,760.69]
(1426.7) (1426.7)
Subtotal *** 30 29 e 100% 32.5[-695.69,760.69]
Heterogeneity: Not applicable
Test for overall effect: Z=0.09(P=0.93)
1.10.4 Recombinant Vlla (rFVila) high dose (80 to 100 mcg/kg) versus control
Lodge 2005 59 1073 (997) 63 1422 (1271) —— 44.95% -349[-753.01,55.01]
Shao 2006 74 500 (997) 76 500 (1271) —-— 55.05% 0[-365.04,365.04]
Subtotal *** 133 139 ‘ 100% -156.86[-427.71,113.99]
Heterogeneity: Tau?=0; Chi*=1.58, df=1(P=0.21); 1*=36.64%
Test for overall effect: Z=1.14(P=0.26)
1.10.5 Recombinant Vila (rFVila) low dose (20 to 50 mcg/kg) versus control
Lodge 2005 63 1372 (1301) 63 1422 (1271) —— 46.2% -50[-499.12,399.12]
Shao 2006 71 800(1301) 76 500 (1271) —— 53.8% 300[-116.21,716.21]
Subtotal *** 134 139 . 100% 138.29[-166.99,443.57]
Heterogeneity: Tau?=0; Chi*=1.26, df=1(P=0.26); 1?=20.32%
Favours low CVP -1000 -500 0 500 1000 Favours control
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Study or subgroup Intervention Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Test for overall effect: Z=0.89(P=0.37)

1.10.6 Recombinant Vlla (rFVIla) high dose (80 to 100 mcg/kg) versus low dose

(20 to 50 mcg/kg)

Lodge 2005 59 1073(997) 63 1372 (1301) —— 46.02% -299[-708.79,110.79]
Shao 2006 74 500 (997) 71 800 (1301) —— 53.98% -300[-678.39,78.39]
Subtotal *** 133 134 e 100%  -299.54[-577.54,-21.54]

Heterogeneity: Tau?=0; Chi*=0, df=1(P=1); 1>=0%
Test for overall effect: Z=2.11(P=0.03)

1.10.7 Antithrombin versus control
Shimada 1994 13 1856 (1298) 11 1393 (600) ——.— 100% 463[-326.67,1252.67)
Subtotal *** 13 11 ——e 100% 463[-326.67,1252.67]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.15(P=0.25)

Favours low CVP -1000 -500 0 500 1000 Favours control

Analysis 1.11. Comparison 1 Intervention versus control, Outcome 11 Bilirubin (micromol/litre).

Bilirubin (micromol/litre)

Study Antithrombin 111 Control Mean difference Statistical signficance
Mean (standard deviation) Mean (standard deviation) (95% confidence intervals)

Antithrombin lll versus control
Shimada 1994 2.1(1.1) 2.5(1.3) -0.40 (-1.37 t0 0.57) P=0.42

Analysis 1.12. Comparison 1 Intervention versus control,
Outcome 12 Prothrombin activity (percentage of normal activity).

Prothrombin activity (percentage of normal activity)

Study Aprotinin Control Mean difference(95% Statistical significance
Mean (standard deviation) Mean (standard deviation) confidence intervals)

Aprotinin versus control
Lentschener 1999 63(12) 63(15) 0(-5.4t05.4) P=1.00

Analysis 1.13. Comparison 1 Intervention versus control, Outcome
13 Aspartate transaminase (international units per litre) (peak).

Aspartate transaminase (international units per litre) (peak)

Study Antithrombin 111 Control Mean difference Statistical significance
Mean (standard deviation) Mean (standard deviation) (95% confidence intervals)

Antithrombin Ill versus control
Shimada 1994 170 (86.5) 177(63) -7.00 (-66.98 to 52.98) P=0.82
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Mean (standard deviation)
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14 Alanine transminase (international units per litre) (peak).

Alanine transminase (international units per litre) (peak)

Antithrombin Il

Control

Mean (standard deviation)

Mean difference
(95% confidence intervals)

Statistical significance

Antithrombin Ill versus control

Shimada 1994 95(39.7) 86 (39.8) 9.00 (-22.92 t0 40.92) P=0.58
Comparison 2. Peri-operative morbidity
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants

1 Tranexamic acid versus con- 1 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
trol

1.1 Ascites 1 214 Risk Ratio (M-H, Fixed, 95% Cl) 0.98[0.29, 3.29]
1.2 Intra-abdominal abscess 1 214 Risk Ratio (M-H, Fixed, 95% Cl) 0.74[0.26, 2.05]
1.3 Bile leak 1 214 Risk Ratio (M-H, Fixed, 95% CI) 1.96[0.37,10.49]
1.4 Wound infection 1 214 Risk Ratio (M-H, Fixed, 95% Cl) 0.65[0.11, 3.84]
1.5 Pleural effusion 1 214 Risk Ratio (M-H, Fixed, 95% Cl) 0.49[0.05, 5.33]
2 Recombinant Vlla (rFVlla) 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
high dose (80 to 100 mcg/kg)

versus control

2.1 Bile leak 1 150 Risk Ratio (M-H, Fixed, 95% CI) 0.34[0.01, 8.27]
2.2 Hyperamylasemia 1 150 Risk Ratio (M-H, Fixed, 95% Cl) 3.08[0.13, 74.42]
2.3 Pleural effusion 1 150 Risk Ratio (M-H, Fixed, 95% Cl) 3.08[0.13,74.42]
2.4 Myocardial infarction 2 272 Risk Ratio (M-H, Fixed, 95% Cl) 3.08[0.13,74.42]
2.5 Pulmonary embolism 2 272 Risk Ratio (M-H, Fixed, 95% Cl) 1.05[0.15,7.28]
2.6 Deep vein thrombosis 1 122 Risk Ratio (M-H, Fixed, 95% CI) 1.07[0.16, 7.34]
2.7 Portal vein thrombosis 2 272 Risk Ratio (M-H, Fixed, 95% Cl) 0.36[0.01, 8.56]
2.8 Mesenteric vein thrombo- 1 150 Risk Ratio (M-H, Fixed, 95% Cl) 3.08[0.13,74.42]
sis

3 Recombinant Vlla (rFVlla) 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
low dose (20 to 50 mcg/kg)

versus control

3.1 Bile leak 1 147 Risk Ratio (M-H, Fixed, 95% CI) 1.07[0.07, 16.79]
3.2 Hyperamylasemia 1 147 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
3.3 Pleural effusion 1 147 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0,0.0]
3.4 Myocardial infarction 2 273 Risk Ratio (M-H, Fixed, 95% Cl) 5.0[0.24,102.10]
3.5 Pulmonary embolism 2 273 Risk Ratio (M-H, Fixed, 95% Cl) 1.03[0.14,7.38]
3.6 Deep vein thrombosis 1 126 Risk Ratio (M-H, Fixed, 95% Cl) 0.2[0.01, 4.08]
3.7 Portal vein thrombosis 2 273 Risk Ratio (M-H, Fixed, 95% CI) 1.03[0.15,7.14]
3.8 Mesenteric vein thrombo- 1 147 Risk Ratio (M-H, Fixed, 95% CI) 0.0[0.0, 0.0]
sis
4 Recombinant Vlla (rFVllia) 2 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
high dose (80 to 100 mcg/kg)
versus low dose (20 to 50 mcg/
kg)
4.1 Bile leak 1 145 Risk Ratio (M-H, Fixed, 95% Cl) 0.32[0.01,7.73]
4.2 Hyperamylasemia 1 145 Risk Ratio (M-H, Fixed, 95% Cl) 2.88[0.12, 69.55]
4.3 Pleural effusion 1 145 Risk Ratio (M-H, Fixed, 95% CI) 2.88[0.12,69.55]
4.4 Myocardial infarction 2 267 Risk Ratio (M-H, Fixed, 95% Cl) 0.68[0.11,4.12]
4.5 Pulmonary embolism 2 267 Risk Ratio (M-H, Fixed, 95% Cl) 1.07[0.07, 16.69]
4.6 Deep vein thrombosis 1 122 Risk Ratio (M-H, Fixed, 95% Cl) 5.33[0.26, 108.84]
4.7 Portal vein thrombosis 2 267 Risk Ratio (M-H, Fixed, 95% Cl) 0.32[0.01,7.73]
4.8 Mesenteric vein thrombo- 1 145 Risk Ratio (M-H, Fixed, 95% CI) 2.88[0.12,69.55]
sis
5 Anitithrombin IIl versus con- Other data No numeric data
trol
5.1 Infected intra-abdominal Other data No numeric data

collection

Analysis 2.1. Comparison 2 Peri-operative morbidity, Outcome 1 Tranexamic acid versus control.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 Ascites
Wu 2006 5/108 5/106 100% 0.98[0.29,3.29]
Subtotal (95% ClI) 108 106 100% 0.98[0.29,3.29]

Total events: 5 (Intervention), 5 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%

Favours intervention
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Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Test for overall effect: Z=0.03(P=0.98)
2.1.2 Intra-abdominal abscess
Wu 2006 6/108 8/106 —- 100% 0.74{0.26,2.05]
Subtotal (95% Cl) 108 106 ‘ 100% 0.74[0.26,2.05]
Total events: 6 (Intervention), 8 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.59(P=0.56)
2.1.3 Bile leak
Wu 2006 4/108 2/106 B 100% 1.96[0.37,10.49]
Subtotal (95% Cl) 108 106 —l— 100% 1.96[0.37,10.49]
Total events: 4 (Intervention), 2 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.79(P=0.43)
2.1.4 Wound infection
Wu 2006 2/108 3/106 —B— 100% 0.65(0.11,3.84]
Subtotal (95% Cl) 108 106 ‘ 100% 0.65[0.11,3.84]
Total events: 2 (Intervention), 3 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.47(P=0.64)
2.1.5 Pleural effusion
Wu 2006 1/108 2/106 - B 100% 0.49[0.05,5.33]
Subtotal (95% Cl) 108 106 e 100% 0.49[0.05,5.33]
Total events: 1 (Intervention), 2 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.58(P=0.56) ‘ ‘ ‘
Favours intervention ~ 0-01 0.1 1 10 100 Favours control
Analysis 2.2. Comparison 2 Peri-operative morbidity, Outcome 2
Recombinant Vlla (rFVila) high dose (80 to 100 mcg/kg) versus control.
Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.2.1Bile leak
Shao 2006 0/74 1/76 . 100% 0.34[0.01,8.27]
Subtotal (95% Cl) 74 76 e — 100% 0.34[0.01,8.27]
Total events: 0 (Intervention), 1 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.66(P=0.51)
2.2.2 Hyperamylasemia
Shao 2006 1/74 0/76 . 100% 3.08[0.13,74.42]
Subtotal (95% Cl) 74 76 e — 100% 3.08[0.13,74.42]
Total events: 1 (Intervention), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49)
Favours intervention ~ 0.01 0.1 1 10 100 Favours control

Pharmacological interventions to decrease blood loss and blood transfusion requirements for liver resection (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

34



O

Cochrane
Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews
Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.2.3 Pleural effusion
Shao 2006 1/74 0/76 . 100% 3.08[0.13,74.42]
Subtotal (95% Cl) 74 76 e —— 100% 3.08[0.13,74.42]
Total events: 1 (Intervention), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49)
2.2.4 Myocardial infarction
Lodge 2005 0/59 0/63 Not estimable
Shao 2006 1/74 0/76 . 100% 3.08[0.13,74.42]
Subtotal (95% CI) 133 139 e —— 100% 3.08[0.13,74.42]
Total events: 1 (Intervention), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49)
2.2.5 Pulmonary embolism
Lodge 2005 1/59 0/63 = 24.64% 3.2[0.13,77.04]
Shao 2006 0/74 1/76 . 75.36% 0.34[0.01,8.27]
Subtotal (95% Cl) 133 139 e 100% 1.05[0.15,7.28]
Total events: 1 (Intervention), 1 (Control)
Heterogeneity: Tau?=0; Chi?=0.95, df=1(P=0.33); 1>=0%
Test for overall effect: Z=0.05(P=0.96)
2.2.6 Deep vein thrombosis
Lodge 2005 2/59 2/63 —— 100% 1.07[0.16,7.34]
Subtotal (95% Cl) 59 63 ‘ 100% 1.07[0.16,7.34]
Total events: 2 (Intervention), 2 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.07(P=0.95)
2.2.7 Portal vein thrombosis
Lodge 2005 0/59 1/63 . 100% 0.36[0.01,8.56]
Shao 2006 0/74 0/76 Not estimable
Subtotal (95% Cl) 133 139 e —— 100% 0.36[0.01,8.56]
Total events: 0 (Intervention), 1 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.64(P=0.52)
2.2.8 Mesenteric vein thrombosis
Shao 2006 1/74 0/76 . 100% 3.08[0.13,74.42]
Subtotal (95% Cl) 74 76 e —— 100% 3.08[0.13,74.42]
Total events: 1 (Intervention), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49) ‘ ‘ ‘ ‘
Favours intervention ~ 0-01 0.1 1 10 100 Favours control
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Analysis 2.3. Comparison 2 Peri-operative morbidity, Outcome 3
Recombinant Vlla (rFVIIa) low dose (20 to 50 mcg/kg) versus control.
Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.3.1Bile leak ‘

Shao 2006 yn 1/76 B 100% 1.07[0.07,16.79]
Subtotal (95% Cl) 71 76 ‘ 100% 1.07[0.07,16.79]
Total events: 1 (Intervention), 1 (Control)

Heterogeneity: Not applicable

Test for overall effect: Z=0.05(P=0.96)

2.3.2 Hyperamylasemia

Shao 2006 0/71 0/76 Not estimable
Subtotal (95% Cl) 71 76 Not estimable
Total events: 0 (Intervention), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

2.3.3 Pleural effusion

Shao 2006 0/71 0/76 Not estimable
Subtotal (95% Cl) 71 76 Not estimable
Total events: 0 (Intervention), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

2.3.4 Myocardial infarction

Lodge 2005 2/63 0/63 B 100% 50.24,102.1]
Shao 2006 0/71 0/76 Not estimable
Subtotal (95% Cl) 134 139 —~— 100% 5[0.24,102.1]
Total events: 2 (Intervention), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Z=1.05(P=0.3)

2.3.5 Pulmonary embolism

Lodge 2005 1/63 0/63 —_— T 25.65% 3[0.12,72.27]
Shao 2006 0/71 1/76 — 74.35% 0.36[0.01,8.61]
Subtotal (95% Cl) 134 139 —~al— 100% 1.03[0.14,7.38]
Total events: 1 (Intervention), 1 (Control)

Heterogeneity: Tau?=0; Chi*=0.86, df=1(P=0.35); 1>=0%

Test for overall effect: Z=0.03(P=0.97)

2.3.6 Deep vein thrombosis

Lodge 2005 0/63 2/63 B 100% 0.2[0.01,4.08]
Subtotal (95% Cl) 63 63 —— 100% 0.2[0.01,4.08]
Total events: 0 (Intervention), 2 (Control)

Heterogeneity: Not applicable

Test for overall effect: Z=1.05(P=0.3)

2.3.7 Portal vein thrombosis

Lodge 2005 0/63 1/63 —B— 75.63% 0.33[0.01,8.03]
Shao 2006 1/71 0/76 . S— 24.37% 3.21[0.13,77.49]
Subtotal (95% Cl) 134 139 ’ 100% 1.03[0.15,7.14]
Total events: 1 (Intervention), 1 (Control) ‘ ‘ ‘ ‘ ‘

Favours intervention ~ 0-001 0.1 1 10 1000 Favours control
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Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Heterogeneity: Tau?=0; Chi?=0.97, df=1(P=0.32); 1>=0%
Test for overall effect: Z=0.03(P=0.97)

2.3.8 Mesenteric vein thrombosis
Shao 2006 0/71 0/76 Not estimable
Subtotal (95% ClI) 71 76 Not estimable
Total events: 0 (Intervention), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours intervention ~ 0-001 0.1 1 10 1000 Favours control

Analysis 2.4. Comparison 2 Peri-operative morbidity, Outcome 4 Recombinant
Vlla (rFVIia) high dose (80 to 100 mcg/kg) versus low dose (20 to 50 mcg/kg).

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.4.1 Bile leak
Shao 2006 0/74 1/71 —.—— 100% 0.32[0.01,7.73]
Subtotal (95% ClI) 74 71 —— 100% 0.32[0.01,7.73]
Total events: 0 (Intervention), 1 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.7(P=0.48)

2.4.2 Hyperamylasemia
Shao 2006 1/74 0/71
Subtotal (95% Cl) 74 71

Total events: 1 (Intervention), 0 (Control)

100% 2.88[0.12,69.55]
100% 2.88[0.12,69.55]

g

Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.51)

2.4.3 Pleural effusion
Shao 2006 1/74 0/71
Subtotal (95% Cl) 74 71

Total events: 1 (Intervention), 0 (Control)

100% 2.88[0.12,69.55]
100% 2.88[0.12,69.55]

g

Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.51)

2.4.4 Myocardial infarction
Lodge 2005 0/59 2/63 —B— 82.58% 0.21[0.01,4.35]
Shao 2006 1/74 0/71 e 17.42% 2.88[0.12,69.55]
Subtotal (95% Cl) 133 134 100% 0.68[0.11,4.12]
Total events: 1 (Intervention), 2 (Control)

Heterogeneity: Tau?=0; Chi*=1.36, df=1(P=0.24); 1°=26.33%
Test for overall effect: Z=0.42(P=0.67)

0

2.4.5 Pulmonary embolism

Lodge 2005 1/59 1/63 —.— 100% 1.07[0.07,16.69]

Shao 2006 0/74 0/71 ‘ Not estimable
Subtotal (95% Cl) 133 134 * 100% 1.07[0.07,16.69]
Favours intervention ~ 0.001 0.1 1 10 1000 Favours control
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Intervention
n/N

Study or subgroup

Control Risk Ratio

M-H, Fixed, 95% CI

Weight Risk Ratio
M-H, Fixed, 95% CI

Total events: 1 (Intervention), 1 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.05(P=0.96)

2.4.6 Deep vein thrombosis

Lodge 2005 2/59
Subtotal (95% Cl) 59
Total events: 2 (Intervention), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=1.09(P=0.28)

2.4.7 Portal vein thrombosis

Lodge 2005 0/59
Shao 2006 0/74
Subtotal (95% Cl) 133
Total events: 0 (Intervention), 1 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.7(P=0.48)

2.4.8 Mesenteric vein thrombosis

Shao 2006 1/74
Subtotal (95% Cl) 74
Total events: 1 (Intervention), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.65(P=0.51)

!

0/63 —
63 ———

0/63
o —
————

134

o ST —

7 ————

100% 5.33[0.26,108.84]
100% 5.33[0.26,108.84]

Not estimable
100% 0.32[0.01,7.73]
100% 0.32[0.01,7.73]

100% 2.88[0.12,69.55]
100% 2.88[0.12,69.55]

Favours intervention ~ 0-001 0.1 1 10

Favours control

Analysis 2.5. Comparison 2 Peri-operative morbidity, Outcome 5 Anitithrombin Ill versus control.

Anitithrombin Il versus control

Study Antithrombin Control

P value

Infected intra-abdominal collection

Shimada 1994 1/13 (7.7%)

1/11(9.1%)

P>0.9999

APPENDICES

Appendix 1. Search strategies

Database Period of search

Search strategy used

The Cochrane Hepa- November 2008. (Blood loss OR bleeding OR hemorrhage OR haemorrhage OR hemorrhages OR
to-Biliary Group Con- haemorrhages OR hemostasis OR haemostasis OR transfusion) AND (((liver OR
trolled Trials Register hepatic OR hepato) AND (resection OR segmentectomy)) OR hepatectomy)
Cochrane Central Reg- Issue 4, 2008 #1 Blood loss OR bleeding OR hemorrhage OR haemorrhage OR hemorrhages
ister of Controlled Tri- OR haemorrhages OR hemostasis OR haemostasis OR transfusion
als (CENTRAL) in The #2 MeSH descriptor Hemorrhage explode all trees
Cochrane Library #3 MeSH descriptor Blood Transfusion explode all trees
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(Continued)

#4 (#1 OR #2 OR #3)

#5 liver OR hepatic OR hepato

#6 MeSH descriptor Liver explode all trees

#7 (#5 OR #6)

#8 resection OR segmentectomy

#9 (#7 AND #8)

#10 hepatectomy

#11 MeSH descriptor Hepatectomy explode all trees
#12 (#9 OR #10 OR #11)

#13 (#4 AND #12)

MEDLINE (Pubmed) January 1951 to No- (Blood loss OR bleeding OR hemorrhage OR haemorrhage OR hemorrhages

vember 2008 OR haemorrhages OR hemostasis OR haemostasis OR transfusion OR "Hemor-
rhage"[Mesh] OR "Blood Transfusion"[Mesh]) AND (((liver OR hepatic OR hepa-
to OR "liver"[MeSH]) AND (resection OR segmentectomy)) OR hepatectomy OR
"hepatectomy"[MeSH]) AND (((randomized controlled trial [pt] OR controlled
clinical trial [pt] OR randomized controlled trials [mh] OR random allocation
[mh] OR double-blind method [mh] OR single-blind method [mh] OR clini-
cal trial [pt] OR clinical trials [mh] OR ("clinical trial" [tw]) OR ((singl* [tw] OR
doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND (mask* [tw] OR blind* [tw])) OR
(placebos [mh] OR placebo* [tw] OR random* [tw] OR research design [mh:no-
exp]) NOT (animals [mh] NOT human [mh]))))

EMBASE (Ovid SP) January 1980 to No- 1 exp CROSSOVER PROCEDURE/
vember 2008 2 exp DOUBLE BLIND PROCEDURE/

3 exp SINGLE BLIND PROCEDURE/
4 exp RANDOMIZED CONTROLLED TRIAL/
5 (((RANDOM* or FACTORIAL* or CROSSOVER* or CROSS) and OVER*) or
PLACEBO* or (DOUBL* and BLIND*) or (SINGL* and BLIND*) or ASSIGN* or AL-
LOCAT* or VOLUNTEER®).af.
6lor2or3or4or5
7 exp BLEEDING/
8 exp Blood Transfusion/
9 (Blood loss or bleeding or hemorrhage or haemorrhage or hemorrhages or
haemorrhages or hemostasis or haemostasis or transfusion).af.
108or7or9
11 (liver or hepatic or hepato).af.
12 (segmentectomy or resection).af.
1311and 12
14 hepatectomy.af.
15 exp Liver Resection/
1613orl50rl4
176and 16 and 10

Science Citation Index January 1970 to No- #1 TS=(Blood loss OR bleeding OR hemorrhage OR haemorrhage OR hemor-
Expanded (http://por- vember 2008 rhages OR haemorrhages OR hemostasis OR haemostasis OR transfusion)
tal.isiknowledge.com) #2 TS=(((liver OR hepatic OR hepato) AND (resection OR segmentectomy)) OR

hepatectomy)

#3 TS=(random™ OR blind* OR placebo* OR meta-analysis)

#4 #3 AND #2 AND #1
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

1. This is one of the two reviews written based on the protocol "Non-surgical interventions to decrease blood loss and blood transfusion
requirements for liver resection". This protocol was split into two reviews because of the comments from CHBG editors.

2. The outcomes are divided into primary and secondary outcomes.
3. For dichotomous outcomes with only one trial included under the comparisons, we performed the Fisher's exact test.

NOTES

This is one of the two reviews written based on the protocol "Non-surgical interventions to decrease blood loss and blood transfusion
requirements for liver resection" (Gurusamy 2008). This protocol was split into two reviews because of the comments from CHBG editors.

INDEX TERMS

Medical Subject Headings (MeSH)

*Hepatectomy; Antithrombin Il [administration & dosage]; Aprotinin [administration & dosage]; Blood Loss, Surgical [*prevention
& control]; Blood Transfusion [*statistics & numerical data]; Deamino Arginine Vasopressin [administration & dosage]; Factor Vila
[administration & dosage]; Hemostatics [*administration & dosage]; Randomized Controlled Trials as Topic; Recombinant Proteins
[administration & dosage]; Tranexamic Acid [administration & dosage]

MeSH check words

Humans
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