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Abstract

Background: Tranexamic acid (TXA), an antifibrinolytic agent, has been demonstrated to reduce blood loss and transfusion requirements
in both cardiac and non-cardiac surgery. However, the evidence regarding the efficacy of intravenous TXA in aortic surgery has been
seldomly analyzed. Therefore, the current study was performed to address this question. Methods: Searches of PubMed, EMBASE,
OVID, Cochrane Library and CNKI were conducted comprehensively for randomized controlled trials (RCTs) comparing intravenous
TXA versus no-TXA. Independently and in duplicate, we reviewed titles, abstracts and full-text articles, extracted data and evaluated
bias risks. A random effect or fixed effect model was utilized to pool data. Results: The database search yielded 4 RCTs involving
273 patients. Meta-analysis revealed that, there was a significant reduction in bleeding volume within the first 4 hours post-operatively
[(weighted mean difference (WMD) = —74.33; 95% confidence interval (CI): —133.55 to —15.11; p = 0.01)], and the first 24 hours post-
operatively [(WMD = -228.91; 95% CI: -352.60 to —105.23; p = 0.0003)], post-operative red blood cell (RBC) transfusion volume
[(WMD =-420.00; 95% CI: —523.86 to —316.14; p < 0.00001)], fresh frozen plasma (FFP) transfusion volume [(WMD =-360.35; 95%
CI: —394.80 to —325.89; p < 0.00001)] and platelet concentrate (PC) transfusion volume [(WMD =-1.27; 95% CI: —1.47 to -1.07; p <
0.0001)] following intravenous TXA administration. In addition, intravenous TXA administration significantly decreased the incidence
of postoperative complications (53/451 (8.2%) vs. 75/421 (13.9%); odds ratio (OR) = 0.47; 95% CI: 0.30 to 0.75; p = 0.001), according
to this present meta-analysis. Conclusions: The current study preliminarily demonstrated that, TXA significantly reduced postoperative
bleeding, blood transfusion requirements and postoperative complications among patients undergoing aortic surgery. More well-designed
studies are warrant to confirm the efficacy and safety of intravenous TXA in patients undergoing aortic surgery.
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1. Introduction The efficacy of TXA in aortic surgical patients remains un-
known. Therefore, the current study was performed to ad-

Aortic aneurysm surgery was first performed by Coo- dress this question.

ley in 1952 [1]. This type of surgery is commonly accom-
panied by excessive bleeding after surgery, which often re-
quires extensive blood transfusion. Numerous factors con-
tribute to this problem. Activation of the fibrinolytic system
secondary to rapidly formed thrombi, extracorporeal cir-
culation, deep hypothermia and circulatory arrest (DHCA)
[2,3] have been certified as an important mechanism for

2. Materials and Methods
2.1 Search Strategy

As outlined in Supplementary Table 1, we con-
ducted a systematic review according to Preferred Re-
porting Items for Systematic Reviews and Meta-Analysis

surgery-related bleeding. And all these factors complicated
post-operative patient outcomes.

The lysine analogue tranexamic acid (TXA) was dis-
covered by Shosuke and Utako in 1962 [4]. At present,
TXA is a frequently-used antifibrinolytic agent in cardiac
and non-cardiac surgeries. Although tranexamic acid had
a significant effect on reduction of bleeding in previous re-
searches, its role in aortic surgery was rarely studied [5—11].

Guidelines (PRIMSA) [12]. CRD42020186673 was the
registration number for the protocol of the current meta-
analysis. PubMed, EMBASE, OVID, and Cochrane Li-
brary were computerized searched to identify all relevant
studies till May Ist, 2020, with different combination of
search terms used as follows: (“Tranexamic acid” OR
“AMCHA” OR “trans-4-(Aminomethyl) cyclohexanecar-
boxylic Acid” OR “AMCA” OR “t-AMCHA” OR “Cyk-
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lokapron” OR “Anvitoff” OR “KABI 2161” OR “Ugurol”
OR “Transamin” OR “Spotof” OR “Exacyl” OR “Am-
chafibrin”) AND (“Extracorporeal circulation” OR “Car-
diopulmonary bypass” OR “Cardiovascular surgical pro-
cedures” OR “Aortic aneurysm” OR “Aortic dissection”
OR “deep hypothermic circulatory arrest”) AND (“con-
trolled clinical trial” OR “randomized controlled trial” OR
“placebo” OR “randomly” OR “trial” OR “randomized”)
(Appendix Table 2). Chinese BioMedical Literature & Re-
trieval System (till May 1st, 2020) were likewise searched.
Language restriction was not used.

2.2 Inclusion Criteria

Our study included all randomized controlled trials
(RCTs) comparing TXA with no treatment or placebo in pa-
tients undergoing open aortic surgery in terms of efficiency
and safety. Tranexamic acid, no treatment and placebo
groups were eligible only from studies with other com-
parator drugs. The primary outcomes were the intra- and
post-operative blood loss, allogeneic transfusion and inci-
dence of reoperation due to post-operative bleeding. The
secondary outcomes were the incidences of myocardial in-
farction (A new Q wave on the electrocardiogram, a cre-
atine kinase MB/creatine kinase ratio greater than 10%,
and a troponin I value of more than 0.1 ng/dL on the tro-
ponin I test) [6], stroke, acute lung injury (hypoxemia oc-
curred within 72 h after surgery, an oxygenation index (ar-
terial oxygen partial pressure/inhaled oxygen concentra-
tion) <150 mmHg) [13], pulmonary infection, acute re-
nal insufficiency (two times the baseline creatinine level or
dialysis needed) [6], gastrointestinal bleeding, hepatic in-
sufficiency (glutamate-pyruvate transaminase (GPT) >200
U/L, total bilirubin (TBIL) >50 mm/L, and lactate dehy-
drogenase (LDH) >50 U/L occurring within one week af-
ter surgery, with or without clinical manifestations of liver
insufficiency) [14].

2.3 Exclusion Criteria

Exclusion criteria included: (1) articles published in
case reports, abstracts, or reviews; (2) observation or ret-
rospective studies (3) articles without information on out-
comes of interest; (4) cell or animal studies; (5) dupli-
cate publications. Titles and abstracts of all the identified
eligible studies were independently reviewed to exclude
evidently ineligible ones by two authors (BZ and LXH).
We further determined whether eligibility for these residual
studies was ultimately included by reading the full article.

2.4 Study Quality Assessment

The risk of bias was assessed independently by two
authors (BZ and LXH), using the tool referred to in the
Cochrane Handbook for Systematic Reviews of Interven-
tions [15]. Further, two authors (LXH and YTY) indepen-
dently evaluated the methodological quality of each trial us-
ing the modified 7-point Jadad score [16]. The trials with

1-3 points were evaluated as low quality, and the trials with
4-7 points were evaluated as high quality.

2.5 Data Abstraction

The following data were independently extracted by
two authors (BZ and LXH) from the included studies: (1)
author, countries and publication years of studies included,
(2) total number of participants, age, sex, body weights
(BW)/body mass indexes (BMI) of patients in TXA and
placebo/blank groups; (3) surgical type; (4) data related to
the outcomes of interest in two groups. Data processing was
completed with all disagreements resolved through discus-
sion among all authors.

2.6 Statistical Analysis

The datum was analyzed using RevMan 5.3 (Cochrane
Collaboration, Oxford, UK). For dichotomous data, we
used a pooled odds ratio (OR) and 95% confidence inter-
val (CI), while for continuous data, we used weighted mean
difference (WMD) and 95% CI. Depending on whether sig-
nificant heterogeneity (12 >50%) existed for each outcome,
randomized-effects or fixed-effects models were utilized.
We examined how statistical models affected estimates of
management effects in sensitivity analyses. All analyses
adopted the fixed-effects model were twice assessed via
randomized-effects model and vice versa. Furthermore,
sensitivity analyses were conducted to exam the effect of
individual studies on the overall results. An investigation
of the publication bias was conducted using funnel plots of
the outcomes. In all cases, the p-value was two-sided, and
p < 0.05 was considered statistically significant.

3. Results
3.1 Search Results

Fig. 1 illustrates how database searches identified
seven articles for full evaluation. There were four studies
eligible for inclusion in the meta-analysis [6,8,10,11]. Ta-
ble 1 (Ref. [6,8,10,11]) presents a description of these arti-
cles. Of the 4 references, two [6,8] were written in English
(2 from Italy), and the other two [10,11] were in Chinese.

3.2 Included Trials Characteristics

As showed in Table 1, among the four trials, three
included patients undergoing thoracic aortic aneurysm
surgery [6,10,11], one included patients with surgery of ab-
dominal aortic aneurysm [8]. There were 273 patients en-
rolled in the 4 eligible trials, and 139 were allocated to the
TXA group and 134 to the Control (placebo) group.

3.3 Study Quality and Risk Bias

Supplementary Figs. 1,2 show the bias risk analysis.
Randomization was utilized in all 4 trials [6,8,10,11], with
double blindness in two [6,8], single blindness in two [10,
11]. Three trials [6,8,10] described patient withdrawal or
dropouts, and one [11] left out the reason for the withdrawal
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Table 1. Characteristics of included trials.

Group TXA Group Control
Dosage n Age(yr) Sex(M/F) BW/BMI  Control n Age(yr) Sex(M/F) BW/BMI

Outcomes

Trials Country Surgery

Casati 2002 [6] Ttaly TAA surgery 1 g (20 min) iv before 29 59+13 23/6 74 £ 14/ NS 29  63+11 19/10 76 £17/ 1)(2)(3)4)5)(7
SI, then 400 mg/h till (14)

EOP, 0.5 g in CPB prime

Monaco 2020 [8] Italy AAA surgery 0.5 giv20 min before SI, 50 69 +9 43/7 /253 £33 NS 50 69+7 50/0 /262 +£2.6 1)(2)(3)(4
then 250 mg/h till EOP (14)
Xu 2015 [10] China TAA surgery 10 mg/kg iv before SI, 30 45+10 21/9 /25.1 +£2.7 NS 26 47+9 18/8 /25.5+3.6 2)(3)(6)(8
then 10 mg/kg/h till EOP (10

Zhang2016[11] ~ China  TAAsurgery  10mghkg (30min)iv 30 4244  26/5 44+ 4/ NS 29 41+4 274 43+ 4/ @)3)(6)(8)10
before SI, then 10 @ @ @
mg/kg/h till EOP

AAA, abdominal aortic aneurysm; BW, body weight; BMI, body mass index; CPB, cardiopulmonary bypass; F, female; iv, intravenously; M, male; EOP, end of operation; SI, skin incision; TAA, thoracic

aortic aneurysm; TXA, tranexamic acid; yr, year; Outcomes @, first postoperative 4-hour blood bleeding volume; , first postoperative 24-hour blood bleeding volume; , reoperation for bleeding;

, intra-operative RBC transfusion rate; , intra-operative FFP transfusion rate; , post-operative RBC transfusion volume; , post-operative RBC transfusion rate; , post-operative FFP

transfusion volume; , post-operative FFP transfusion rate; , post-operative PC transfusion volume; , post-operative PC transfusion rate; @, mechanical ventilation; @, intensive care unit stay;
@ , post-operative complications.

, hospital stay;
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or dropout. There were four trials with unclear reporting
bias [6,8,10,11], and one trial with unclear attrition bias
[11]. Four included RCTs received modified Jadad scores
of 3 to 7, with 1 RCT [11] rated “low quality” (1-3 points)
and three RCTs [6,8,10] rated “high quality” (4—7 points).

3.4 Effects on Post-Operative Bleeding

Based on Table 1, 4 trials [6,8,10,11] (4 comparisons,
273 patients) reported re-operations for bleeding, 2 trials
[6,8] (2 comparisons, 158 patients) reported blood loss in
first 4-hour post-operatively, 4 trials [6,8,10,11] (4 compar-
isons, 273 patients) reported blood loss in first 24-hour post-
operatively. Re-operation for bleeding (Supplementary
Fig. 3), first 4-hour (Supplementary Fig. 4) and first 24-
hour (Fig. 2) post-operatively blood loss was compared be-
tween Group TXA and Group Control. TXA administration
significantly reduced the rate of re-operations for bleeding
[(2/137 (1.5%) vs. 11/131 (8.4%); OR = 0.25; 95% CI:
0.07 to 0.82; p = 0.02), with no heterogeneity (I = 0%,
p = 0.42)], the first 4 hours [(WMD = -74.33; 95% CI: —
133.55to—15.11; p = 0.01) with heterogeneity (/* = 81%, p
= 0.02)] and the first 24 hours post-operative bleeding vol-
ume [(WMD = -228.91; 95% CI: -352.60 to —105.23; p =
0.0003) with heterogeneity (I* = 88%, p < 0.00001)].

3.5 Effects on Post-Operative Blood Transfusion

The data in Table 1 were reported in two trials [10,11]
(two comparisons, 110 patients). Red blood cell (RBC)
transfusion volume is shown in Fig. 3, fresh frozen plasma
(FFP) transfusion volume is shown in Supplementary
Fig. 5, and platelet concentrate (PC) transfusion volume is
shown in Supplementary Fig. 6. Meta-analysis revealed
that there was a significant reduction in RBC [(WMD = —
420.00; 95% CI: —523.86 to —316.14; p < 0.00001) with no
heterogeneity (12 = 0%, p < 1.00)], FFP [(WMD =-360.35;
95% CI: —394.80 to —325.89; p < 0.00001) with no hetero-
geneity (I2 = 0%, p = 0.89)], and PC [(WMD =-1.27; 95%
CI: —1.47 to —1.07; p < 0.00001) with no heterogeneity (/>
= 0%, p = 0.65)] transfusion volumes after TXA adminis-
tration following surgical procedures.

Table 1 reports data from two trials [6,8] (2 compar-
isons, 110 patients) concerning post-operative RBC transfu-
sion rate (Supplementary Fig. 7). Meta-analysis demon-
strated that TXA decreased the need for post-operative RBC
transfusions [(17/79 (21.5%) vs. 29/79 (36.7%); OR =0.42;
95% CI: 0.19 to 0.90; p = 0.03) with no heterogeneity (/2 =
0%, p = 0.50)]. Based on the data in Table 1, one trial [6]
(58 patients) reported post-operative FFP transfusion rate
(9729 (31.0%) vs. 15/29 (51.7%); OR =0.42, 95% CI: 0.14
to 1.23; p = 0.11) and post-operative PC transfusion rate
(1729 (3.4%) vs. 1/29 (3.4%); OR = 1.00, 95% CI: 0.06 to
16.79; p = 1.00), which was similar between TXA group
and control group.

3.6 Effects on Post-Operative Complications

Post-operative complications were identified in four
trials [6,8,10,11] (273 patients) (Fig. 4). Meta-analysis
demonstrated that that group TXA significantly reduced
the incidence of post-operative complications (a compos-
ite outcome variably defined by individual study authors)
[(53/451 (8.2%) vs. 75/421 (13.9%); OR = 0.47; 95% CI:
0.30 to 0.75; p = 0.001) with no heterogeneity (I = 0%, p
=0.96)].

One trial [10] reported that there was no difference be-
tween the TXA group and the control group in terms of
gastrointestinal bleeding (3/30 (10.0%) vs. 3/26 (11.5%),
p = 0.85) and hepatic insufficiency (3/30 (10.0%) vs. 3/26
(11.5%), p = 0.85).

One trial [11] reported the incidence of pulmonary in-
fection (1/28 (3.6%) vs. 6/26 (23.1%), p =0.06) was similar
among TXA group and control group participants.

Two trials [6,10] (114 patients) reported the incidence
of stroke [(2/59 (3.4%) vs 3/55 (5.5%); OR = 0.61; 95%
CI: 0.10 to 3.84; p = 0.60) with no heterogeneity (/%> = 0%,
p=0.76)] was similar among TXA group and control group
participants.

Three trials [6,8,10] (214 patients) reported there was
no difference between the TXA group and the control group
in terms of myocardial infarction [(2.8% vs. 2.9%; OR =
1.00; 95% CI: 0.20 to 5.11; p = 1.00) with no heterogeneity
(I? = 0%, p = 1.00)].

Four trials [6,8,10,11] (273 patients) reported the oc-
currences of acute renal insufficiency [(21.2% vs. 26.7%;
OR = 0.49; 95% CI: 0.22 to 1.08; p = 0.08) with no het-
erogeneity (I2 = 0%, p = 0.81)] were similar among TXA
group and control group participants.

Two trials [10,11] reported the incidence of acute lung
injury in 110 patients. Meta-analysis demonstrated that,
TXA administration was associated with a lower incidence
of acute lung injury [(12/58 (20.7%) vs. 22/52 (42.3%); OR
=0.35;95% CI: 0.15 t0 0.81; p = 0.01) with no heterogene-
ity (12 = 0%, p = 0.60)].

3.7 Sensitivity Analyses and Publication Bias

According to sensitivity analysis, statistical model
choice did not affect treatment effects. In addition, sen-
sitivity tests were conducted to determine how individual
studies influence overall effects by removal of each study.
For high heterogeneity outcomes, we also performed sen-
sitivity tests to examine the influences of the overall treat-
ment effects on it by exclusion of some studies, whereas we
did not find any contradictory results. A funnel plot analy-
sis of primary and secondary outcomes did not reveal any
significant publication bias.

4. Discussion

As far as we know, this present meta-analysis is the
initial study to analysis the effects of intravenous TXA on
perioperative blood loss, perioperative blood transfusion
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Fig. 1. PRISMA flow diagram.
TXA control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V. Random, 95% CI IV. Random, 95% CI
Casati 2002 633 595 29 787 309 29 14.2% -154.00 [-398.02, 90.02] - I
Monaco 2020 219 150 50 318 185 50 29.1% -99.00 [-165.02, -32.98] =
Xu 2015 806 109 30 1,165 233 26 26.5% -359.00 [-456.69, -261.31] =
Zhang 2016 824 79 28 1,099 95 26 30.3% -275.00[-321.79, -228.21] Bl
Total (95% Cl) 137 131 100.0% -228.91 [-352.60, -105.23] .
P 2 — . 2 = = .12 = Q]9 t t t }
Heterogeneity: Tau? = 12570.60; Chi? = 25.72, df = 3 (P < 0.0001); I> = 88% 500 250 0 250 500

Test for overall effect: Z = 3.63 (P = 0.0003) Favors[TXA] Favors[control]

Fig. 2. First postoperative 24-hour bleeding volume.TXA, tranexamic acid.

Aortic surgery involves high levels of bleeding and pe-
rioperative blood transfusions as a result, which frequently
complicates patient outcomes. The preoperative factors in-
clude the diseased aortic fragile tissues due to the formation
of a false lumen and increased fibrinolysis caused by the tis-

and postoperative complications in aortic surgery patients.
The results indicated that intravenous TXA administration
significantly reduced the volume of post-operative bleed-
ing within the first 4 hours and the first 24 hours and trans-
fusion requirement in aortic surgery. Also, intravenous

TXA administration significantly decreased the incidence
of postoperative complications according to this present
meta-analysis.
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TXA Control Odds Ratio Odds Ratio

Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed. 95% CI
Casati 2002 11 29 19 29 57.3% 0.32[0.11, 0.94] -
Monaco 2020 6 50 10 50 42.7% 0.55[0.18, 1.64] L
Total (95% CI) 79 79 100.0% 0.42 [0.19, 0.90] N
Total events 17 29

ity Chiz = = = L 12=009 I t } |
Heterogeneity: Chi? = 0.45, df = 1 (P = 0.50); I = 0% 0.01 01 1 10 100

Test for overall effect: Z = 2.24 (P = 0.03)

Favours [TXA] Favours [control]

Fig. 3. Postoperative RBC transfusion volume.TXA, tranexamic acid; RBC, red blood cell.

surface, the application of extracorporeal circulation, and
DHCA [18,19]. All these factors play parts in the com-
plex changes of hemostatic and the consequent abnormal
perioperative blood loss frequently occurred in patients un-
dergoing aortic surgery. TXA is an antifibrinolytic agent
which is widely used in the management of reduction of
intra-and postoperative bleeding and transfusion require-
ments. It has been certified that TXA can reduce blood
loss and transfusion requirements effectively in cardiac [20]
and non-cardiac surgical patients [21,22]. Similar results
were obtained by Ahn et al. [5] in a study which retro-
spectively studied data from 55 adult patients who under-
went acute aortic dissection surgery between April 2008
and April 2010. Moreover, Makhija et al. [7] also re-
ported TXA had equal effect in reducing the perioperative
bleeding and transfusion requirements in patients under-
going surgery for thoracic aortic compared with epsilon-
amino-caproic acid. Similar findings [6,8,10,11] supported
the conception that the intravenous injection of TXA played
a significant role in the reduction of postoperative bleeding
and transfusion requirement after aortic surgery.

Our meta-analysis also showed that no significant dif-
ference was detected in the rate of FFP and platelets post-
operatively transfusion among the groups. However, in the
rate of reoperation for bleeding and postoperative transfu-
sion of RBC, TXA group showed significantly less rate
compared to placebo. Casati ef al. [6], Xu et al. [10]
and Zhang et al. [11] demonstrated similar results in their
respective studies comparing the groups. Decreasing op-
erative bleeding would lessen the risks and costs related
to blood transfusion. In addition, a higher rate of surgical
reexploration occurred in patients with excessive bleeding
[23]. Contrarily, some trials [5—8] reported that TXA ad-
ministration had no effect on reducing the rate of reoper-
ation for bleeding or the rate of postoperative transfusion
of RBC in aortic surgery. It is assumed that a much larger
sample size would be necessary to detect potential differ-
ences between groups of related outcomes. Hopefully fur-
ther well-designed trials will address this issue in a more
comprehensive way.

The current study demonstrated that, intravenous
TXA was associated with lower incidences of postopera-
tive complications [6,8,10,11]. Furthermore, no differences

between the groups were observed in terms of thromboem-
bolic complications (myocardial infarction or stroke). As
we known, it is associated with poorer postoperative out-
comes when excessive bleeding leads to blood transfusions.
In fact, it has been proven in two large observational studies
that perioperative transfusions are associated with increased
rates of morbidity and mortality during the 30 days follow-
ing major vascular surgery [24,25]. In addition, an allo-
genic blood supply is limited and should only be used when
absolutely necessary. Thus, Strategies or drugs that can re-
duce bleeding and transfusion requirements may improve
clinical outcomes. However, the use of tranexamic acid was
still controversial, because sporadic reports of thrombotic
events and stroke was reported. Recently, an analysis of
over 5000 cardiac surgery patients showed that tranexamic
acid administration was not related with a higher risk of
thrombotic complications [26], which was consistent with
the results of the present study. However, Zhou et al. [27]
reached the opposite conclusion in a retrospective study that
the use of intraoperative TXA during cardiac surgery was
associated with postoperative strokes.

Several limitations are present in this study. It can-
not be denied that, by pooling a large number of small,
low-quality studies, the meta-analysis is able to expand the
power of the analysis, but its limitations are also evident.
These include multiple TXA dosages, limited trial scale and
quality and heterogeneity issues of included studies. We
aimed to provide some evidence about this clinical contro-
versy with our meta-analysis. The only way to prove this is
through more well-designed, large-scale randomized trials.

5. Conclusions

The present study provided some preliminary evi-
dence that intravenous administration of TXA in aortic sur-
gical patients was effective not only in reducing blood loss
and transfusion requirement, but also so in lowering the in-
cidences of postoperative complications.
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M-H

dv o bgroup ants
1.23.1 myocardial infarction

Casati 2002 1 29 1 29 1.8% 1.00[0.06, 16.79]

Monaco 2020 2 50 2 50 3.5% 1.00 [0.14, 7.39] -1
Xu 2015 0 30 0 26 Not estimable

Subtotal (95% Cl) 109 105 5.3% 1.00 [0.20, 5.11] ~
Total events 3 3

Heterogeneity: Chiz = 0.00, df = 1 (P = 1.00); I* = 0%

Test for overall effect: Z = 0.00 (P = 1.00)

1.23.2 stroke

Casati 2002 1 29 2 29 36% 0.48 [0.04, 5.63] - 1
Xu 2015 1 30 1 26 1.9%  0.86[0.05, 14.51 -
Subtotal (95% Cl) 59 55 5.5% 0.61[[0.10, 3.84]] ~l—
Total events 2 3

Heterogeneity: Chi2 = 0.09, df = 1 (P = 0.76); > = 0%

Test for overall effect: Z = 0.52 (P = 0.60)

1.23.3 acute lung injury

Xu 2015 8 30 12 26 17.4% 0.42[0.14, 1.30] -
Zhang 2016 4 28 10 26 16.4% 0.27 [0.07, 1.00] -
Subtotal (95% Cl) 58 52 33.8% 0.35[0.15, 0.81] >

Total events 12 22

Heterogeneity: Chi? = 0.28, df = 1 (P = 0.60); I =0%

Test for overall effect: Z =2.44 (P = 0.01)

1.23.4 pulmonary infection

Zhang 2016 1 28 6 26 11.1% 0.12[0.01, 1.11] - |
Subtotal (95% Cl) 28 26 1M11% 0.12[0.01, 1.11] el

Total events 1 6

Heterogeneity: Not applicable

Test for overall effect: Z = 1.87 (P = 0.06)

1.23.5 acute renal Insufficlency

Casati 2002 5 29 6 29 92% 0.80[0.21, 2.98] T
Monaco 2020 2 50 4 50 71% 0.48[0.08, 2.74] - 1
Xu 2015 21 30 23 26 13.7% 0.30[0.07, 1.28] - |
Zhang 2016 1 28 2 26 3.7% 0.44 [0.04, 5.22] - -1
Subtotal (95% Cl) 137 131 33.6% 0.49 [0.22, 1.08] P

Total events 29 35

Heterogeneity: Chi? = 0.96, df =3 (P = 0.81); = 0%

Test for overall effect: Z = 1.76 (P = 0.08)

1.23.6 gastrointestinal bleeding

Xu 2015 3 30 3 26 53% 0.85 [0.16, 4.64] -
Subtotal (95% Cl) 30 26 53% 085 [[0.16, 4.64]] i
Total events 3 3

Heterogeneity: Not applicable

Test for overall effect: Z = 0.19 (P = 0.85)

1.23.7 hepatic insufficiency

Xu 2015 3 30 3 26 5.3% 0.85[0.16, 4.64] 1
Subtotal (95% CI) 30 26 53% 085 [[0.16, 4.34]] i
Total events 3 3

Heterogeneity: Not applicable

Test for overall effect: Z = 0.19 (P = 0.85)

Total (95% Cl) 451 421 100.0% 0.47 [0.30, 0.75] L 2

Total events 53 75

Heterogeneity: Chi? = 5.08, df = 12 (P = 0.96); > = 0% 0_’002 0’ p ; 1’0 5(’)0

Test for overall effect: Z=3.18 (P = 0.001)

Favours [TXA] Favours [control
Test for subaroup differences: Chi2=3.75. df =6 (P = 0.71). E=0% ! l 1

Fig. 4. Incidence of postoperative complications. TXA, tranexamic acid.
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Table 2. Database search strategies. Table 2. Continued.

#4: limit #3 to original articles
#5: aortic aneurysm Including Limited Related
Terms

#6: limit #5 to original articles

(6]

(7]

Search strategies Results Search strategies Results
PubMed #7: #2 OR #4 OR #6

#1:  (“tranexamic acid’[MeSH Terms] OR #8: tranexamic acid Including Limited Related

(“tranexamic”[All  Fields] AND “acid”[All s Terms

Fields]) OR “tranexamic acid”[All Fields]) #9: limit #8 to original articles

AND ((“aorta”[MeSH Terms] OR “aorta”[All #10: #7 AND #9

Fields] OR  “aortic”[All  Fields]) AND Cochrane

(“surgery”’[Subheading] OR “surgery”’[All Fields] #1: (tranexamic acid):ti,ab,kw

OR “surgical procedures, operative”[MeSH #2: (aortic  surgery):tiabkw OR (aortic 2

Terms] OR (“surgical”[All Fields] AND “pro- aneurysm):ti,ab,kw (aortic dissection):ti,ab,kw

cedures”[All  Fields] AND “operative”[All #3: (human):ti,ab,kw

Fields]) OR “operative surgical procedures”[All #4: #1 AND #2 AND #3

Fields] OR “surgery”[All Fields] OR “gen- EMBASE

erAaI surgery”’[MeSH Terms] .OR (“general ’[All (aortic surgery* ti.ab kw OR aortic 68

Fields] AND “surgery”’[All Fields]) OR “general aneurysm’:ti,ab,kw OR ‘aortic dissec

surgery”[All Fields])) AND (Randomized Con- tion’:ti,ab,kw OR aorta:ti,abkw) AND ‘tranex-

trolled Trial[ptyp] AND “humans”[MeSH Terms]) amic acid’:ti.ab kw

#2:  (“tranexamic acid’[MeSH Terms] OR

(“tranexamic”[All  Fields] AND ‘“acid”’[All CKNI o L 7

Fields]) OR “tranexamic acid”[All Fields]) AND ((SU_: \EZJJHZK) OR (KW :_ j:jzdjﬂik) OR (SU

(“aortic aneurysm”[MeSH Terms] OR (“aor- " _EE{JHJHE) OR (KW = _EE{JHME) OR (SU =

tic”’[All Fields] AND “aneurysm”[All Fields]) OR FEABKRIR) OR (KW = EFBKRIR)) AND ((SU

“aortic aneurysm”[All Fields]) AND (Randomized ~ SUFIFRER) OR (KW — SFIRER)

Controlled Trial[ptyp] AND “humans”’[MeSH

Terms}) Supplementary Material

#3:  ((“tranexamic acid’[MeSH Terms] OR . . . . .

(trancxamic’[All  Ficlds] AND  “acid”[All Supplemeptary matF:rlal ass.omated with th1§ article

Fields])) OR “trancxamic acid”[All Ficlds]) AND can be.found, in the online version, at https://doi.org/10.

) ) 31083/j.rem2404120.

((((“aneurysm, dissecting”[MeSH Terms] OR

(‘ianeurysm”[All‘ Flelfis] AND “dfsectmg”[All Appen dix

Fields])) OR “dissecting aneurysm”[All Fields])

OR (“aortic”[All Fields] AND “dissection”[All See Table 2.

Fields])) OR “aortic dissection”[All Fields])

#4:  (“tranexamic acid”’[MeSH Terms] OR References

(“tranexamic”[All  Fields] AND “acid”[All [1] Cooley DA, Debakey ME. Ruptured aneurysms of abdomi-

Fields]) OR “tranexamic acid”[All Fields]) AND nal aorta; excision and homograft replacement. Postgraduate

(“aorta”[MeSH ‘Terrns] OR “aOI‘té.l”[All Fields]) [2] &zgg:rll?;r.l gé?ﬁfrke? 1134 123.leeding complications associated

AND (Randomized Controlled Trial[ptyp] AND with cardiopulmonary bypass. Blood. 1990; 76: 1680—1697.

“humans”[MeSH Terms]) [3] Westaby S. Coagulation disturbance in profound hypothermia:

#5: #1 OR #2 OR #3 OR #4 the influence of anti-fibrinolytic therapy. Seminars in Thoracic
OVID and Cardiovascular Surgery. 1997; 9: 246-256.

. . L. [4] Forbes CD, Barr RD, Reid G, Thomson C, Prentice CR, McNi-

#1: aortic surgery Including Limited Related col GP, et al. Tranexamic acid in control of haemorrhage after

Terms dental extraction in haemophilia and Christmas disease. British

#2: limit #1 to original articles Medical Journal. 1972; 2: 311-313.
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