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Abstract

Objective: The efficacy of tranexamic acid (TXA) for reducing bleeding during transurethral resection
of the prostate is still inconclusive. To understand its efficacy and safety in transurethral resection of the
prostate  literature results were meta-analyzed and systematically reviewed. Methods: We searched
PubMed, Web of Science, The Cochrane Library, and Embase database, and finally retrieved 9 articles, and
screened titles and abstracts according to our inclusion and exclusion criteria. Only randomized controlled
trials (RCTs) were included in the analysis, and the trials should include at least 2 subgroups: the TXA group
and the control group. Results: Nine RCTs were eligible for this meta-analysis and systematic review. The
results of the meta-analysis showed that, compared with the control group, the TXA group had higher
hemoglobin 24 hours after surgery [SMD=0.55, 95%CI (0.18, 0.92), P=0.003], and less intraoperative blood
loss [SMD=- 2.20, 95%CI (-3.45, -0.96), P=0.0005]. Blood transfusion rate was lower [SMD=0.53, 95%CI
(0.30, 0.96), P=0.04], while other aspects such as hemoglobin loss at 24h after operation [SMD=-0.08,
95%CI (-0.29, 0.13), P=0.46], operation time [SMD=-0.28, 95%CI (-0.83, 0.27), P=0.31], hospital stay
[SMD=0.07, 95%CI (-0.11, 0.24), P=0.45] had no significant difference. Conclusion: Tranexamic acid can
reduce blood loss and blood transfusion rate during transurethral resection of the prostate, and maintain a
higher hemoglobin level 24 hours after surgery, without increasing the risk of thromboembolism and other
complications. High clinical application value was obtained for clinical recommendation.

Keywords: Tranexamic Acid; Transurethral Resection; Prostate; Temoglobin; Bleeding.
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Introduction

Benign prostatic hyperplasia (BPH) is one of
the most common paralytic diseases that plague
middle-aged and elderly men (1). Mild benign
prostatic hyperplasia can still be controlled by drugs
such as Q-receptor blockers and 5Q-reductase
inhibitors. With the progress of the disease, the
obstruction of the urinary tract becomes more and
more serious, and the drug intervention is no longer
effective, and it is necessary to surgically remove
part of the hyperplastic prostate. Transurethral
resection of the prostate (TURP) has high surgical
safety and fast postoperative recovery. Advantages
have been popularized worldwide and are
recognized as the gold standard for the treatment of
benign prostatic hyperplasia (2,3). However, due to
the abundant blood supply

especially the venous drainage (4), intraoperative

in the prostate,
bleeding is wunavoidable, and the amount of
bleeding directly affects the postoperative prognosis
and recovery of patients. In severe cases, TUR
syndrome and blood loss may even occur. Sexual
shock (5), so how to better control intraoperative
bleeding is also one of the important indicators to
measure the success of the surgery.

At present, there are many methods for
controlling intraoperative bleeding, such as
improving the surgical method and using the laser
to remove the prostate (6). In addition, the use of
hemostatic drugs in the perioperative period is also
a feasible intervention. Studies have shown that an
important reason for bleeding after TURP is the
increased activity of the fibrinolytic system.
Surgery will stimulate a high concentration of
plasminogen activators in the urinary tract, which in
turn activates the fibrinolytic system. Fibrinolytic
drugs can effectively reduce bleeding during TURP
(7). TXA is a synthetic antifibrinolytic drug that
binds to plasminogen about 10 times stronger than
aminocaproic acid and can block the interaction of
plasminogen and plasmin on the surface of fibrin,
thereby preventing fibrinolysis. Protein proteolysis,

thereby reducing intraoperative bleeding (8).
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22

Multiple studies have shown that TXA is an
effective drug in reducing bleeding and blood
transfusion in various surgical procedures,
including cardiac surgery (9), orthopedic surgery
(10), and oral surgery (11).

The efficacy of TXA in controlling bleeding
and transfusion in TURP is still inconclusive. To
understand its efficacy and safety in TURP, we
performed a meta-analysis and systematic review of

published randomized controlled trials (RCTs).

Method

1 Search strategy

Preferred reporting items based on systematic
reviews and meta-analyses (12).We conducted a
systematic review and meta-analysis.

We searched foreign
PubMed, the
databases in July 2022 to screen for studies on the
effects of TXA in TURP for bleeding control and
transfusion. Search keywords are as follows:

language databases

Cochrane Library, and Embase

[(“tranexamic acid”
or“AMCHA”or“trans-4-(Aminomethyl)

cyclohexane carboxylic acid” or "t-AMCHA” or
"t-AMCHA” "AMCA" or "Davidoff" or
"cyklokapron"  or "ugurol" or “KABI 2161” or
"spoof" or "transmit" ) and(“transurethral resection
of the

resection"or“transurethral prostate resection” or

or

prostate” or "prostate transurethral

"transurethral prostatectomy" or '"transurethral

2

microwave thermotherapy" “transurethral
thermotherapy”’or“TURP”)].

This meta-analysis was limited to published

or

RCT studies, and there were no restrictions on
language or publication year. In addition, we
browsed other articles on related topics.

2 Inclusion and exclusion criteria

Inclusion criteria include (1) Eligible

randomized controlled trials (RCTs), which should
include at least 2 groups of tranexamic acid and

placebo; (2) Outcome indicators include 24h
postoperative  hemoglobin  loss and  24h
http://naturescholars.com
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postoperative hemoglobin level, one or more of
intraoperative blood loss, blood transfusion rate,
operation time, and hospital stay. Exclusion criteria
included: (1) articles were conference papers,
reviews, letters, etc.; (2) studies did not contain the
outcome indicators required for this analysis; (3)
full-text literature was not presented.

3 Quality Assessment

We assessed the quality of the included RCTs
using the Cochrane Risk of Bias Assessment Tool
recommended in the Cochrane Handbook. The
quality of each RCT was evaluated one by one in
seven aspects: random sequence generation,
allocation concealment, blinding of investigators
and subjects, blinded evaluation of study outcomes,
completeness of outcome data, selective reporting
of study results, and other biases, and classify the
assessment results into "low risk", "unclear" and

"high risk".

4 Data extraction

Two investigators Xinzhi Zhou (ZXZ) and
Zhiping Yu (YZP) independently performed data
extraction, screened the titles and abstracts of
relevant studies, excluded studies that did not meet
the criteria, and further screened each article by
the full between

investigators on research evaluation issues were

browsing text. Differences
resolved through discussion, and if results were still
in dispute, a third person should be involved in the
deliberations. The extracted data included: the first
of

experimental and control groups, age, prostate

author's name, publication time, number
volume, 24h postoperative hemoglobin loss, 24h

postoperative hemoglobin level, intraoperative
blood loss, blood transfusion rate, operation time,

and hospital stay, etc.

5 Statistical analysis
Statistical
RevMan 5.3 software (Cochrane Collaboration,

analysis was performed using
Oxford, UK), and the results were considered

significant if two-sided P<0.05. Heterogeneity
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between results from studies included in this
meta-analysis was assessed using the y test and the
I? statistic, both of which were used to determine
statistical significance. If the y test shows P<0.1 or
the I? statistic shows a ratio >50%, then there is
significant heterogeneity and a random effects
model will be used. If no significant heterogeneity
was observed, a fixed-effects model was used.

2 Results

1 Study selection

After searching PubMed, Web of Science, The
Cochrane Library, and Embase databases, we
finally retrieved 9 articles and screened titles and
abstracts according to inclusion and exclusion
criteria, excluding a total of 8 articles(Figurel ). We
then assessed the full-text content of the remaining
literature and finally identified 9 articles for

meta-analysis. (Tablel and 2)
2 Meta-analysis

2.1 postoperative hemoglobin loss(24h)

Four studies reported 24h postoperative
hemoglobin loss. Heterogeneity analysis showed
’=0%, P=0.40 (Figure 2), which showed no
heterogeneity, so a fixed-effects model was used.
Compared with the control group, the TXA group
did not reduce the hemoglobin loss at 24 h after the
operation [SMD=-0.08, 95%CI (-0.29, 0.13),

P=0.46].

2..2 postoperative hemoglobin level(24h)
studies
hemoglobin levels. Heterogeneity analysis showed
that 1>=74%, P=0.001 (Figure 3), with high
heterogeneity, so a random effects model was used.

Six reported 24h  postoperative

Compared with the control group, patients in the
TXA group had significantly higher hemoglobin
levels at 24 h after surgery [SMD=0.55, 95%CI
(0.18, 0.92), P=0.003].

http://naturescholars.com



24

Global Journal of Medicine

June 8, 2024. Vol 5, No 1

2.3 Intraoperative blood loss

Five studies reported intraoperative blood loss.
Heterogeneity analysis that 1=96%,
P<0.00001 (Figure 4), with high heterogeneity, so a
random-effects model was used. Compared with the

showed

control group, the TXA group had significantly less
intraoperative blood loss [SMD=-2.20, 95%CI
(-3.45,-0.96), P=0.0005].

2.4 Blood transfusion rate
studies
Heterogeneity analysis showed that 1=2%, P=0.4

Five reported transfusion rates.
(Figure 4), and the heterogeneity was low, so a
fixed-effects model was used. Compared with the
control group, the blood transfusion rate was
significantly lower in the TXA group [SMD=0.53,

95%CI (0.30, 0.96), P=0.04].

2.5 Operation time

Eight operative  time.
Heterogeneity —analysis showed that 1>=92%,
P<0.00001 (Figure 4), with high heterogeneity, so a
random-effects model was used. There was no

studies  reported

difference in operative time in the TXA group
compared with the control group [SMD=-0.28,
95%CI (-0.83, 0.27), P=0.31].

2.6 Length of hospital stay

Five studies reported the length of hospital stay.
Heterogeneity analysis showed that 1>=36%, P=0.18
(Figure 4), and the heterogeneity was low, so a
fixed-effects model was used. Compared with the
control group, there was no difference in the length
of hospital stay in the TXA group [SMD=0.07,
95%CI (-0.11, 0.24), P=0.45].

Identification of studies via databases and registers

)

Records identified from?*:
Databases (n= 1091)
Registers (n=0)

Identification

— ¥

Records screened
{n =514 )

r

Reports sought for retrieval

(n=187 )
:

Reports assessed for eligibility
(n=181)

Screening

A

Studies included in review
(n=0)
Reports of included studies
(n =9}

[ Included ][

Records removed before
screening:
Duplicate records removed
(n =170}
Records marked as ineligible
by automation tools (n =260 }
Records removed for other
reasons (n = 147)

Records excluded Title and
abstract screened
(n =327 )

Reports not retrieved
(n =96 )

Reports excluded:
Reason 1 exclude references
that do not meet the inclusion
requirements(n =16)
Reason 2 Mot randomized or
no control group(n =41)
Reason 3 Low guality and
insufficient data(n =25)

Figure 1. Literature screening flow chart.
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Table 1 Basic characteristics of included studies

Study Year Resea Age People Prostate volume
rch TXA Control  TXA Contr TXA Control
area ol
Gupta (13) 2020 India  68.248.49  66.51£9.38 35 35 56.87£14.91 51.20+17.03
Tawfick 2022  Egypt 69.36+7.88 68.88+7.82 25 25 70.2849.17 68.88+9.27
(14)
Karkhanei 2019 Iran  66.43+7.86 69.63+9.67 35 35 36.62+16.29  39.14+19.90
(15)
Jendoubi 2017 Tunisi 67.31+£7.72  71.1349.06 30 30 47.76£16.41  59.07+30.62
(16) e
Meng (17) 2019 China  71.4£5.4 70.7+8.5 30 30 73.3+8.3 66.6+£3.9
Mirmanso 2016  Iran  72.7249.79  69.52+10.2 40 40 56+14.8 50.87+20.7
uri (18) 8
Samir (19) 2022 Egypt 64.66£5.87 65.75£548 95 91 108.32+16.6  107.09+16.2
4 1
Pravin 2016 India 56.86+6.09 57.23+5.40 40 40 38.07+3.83 38.27+3.91
(20)
Rannikko 2004  Finla 71.33+6.81 68.67+£9.09 70 66 48.67£19.68  52.33+£19.70
(21) nd
Table 2 Intervention of included studies
Study Intervention Program
TXA Control
Gupta Intravenous TXA 500 mg after induction of NR
(13) anesthesia, followed by TXA 500 mg per 3 L of
lavage fluid
During the operation, receive 0.1% TXA 1000mg During the operation, 10 mL of distilled
Tawfick  (10mL) dissolved in 1L sterile flushing solution water was dissolved in 1 L of sterile
(14) (glycine) flushing solution, postoperative local flushing solution (glycine), and 5 mL of
administration of TXA 500mg (5mL) dissolved in distilled water was locally administered to
100mL normal saline dissolve in 100 mL of normal saline after
surgery.
Karkhanei Intravenous infusion of TXA 15 mg/kg for 20 min NR
(15) after induction of anesthesia, followed by infusion
of TXA at a rate of 1 mg/kg/h until 5 h after
surgery
Jendoubi TXA 10 mg/kg intravenously 30 min before receive isotonic saline at the same rate
(16) surgery, then 1 mg/kg/h by continuous infusion
until 24 h after surgery
Meng (17) Administer 1 g TXA in 200 ml normal saline after =~ Receive 200 ml of saline at the same rate
©Scholars Publishing, LLC 25 http://naturescholars.com
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Mirmanso
uri (18)

Samir

(19)

Pravin
(20)
Rannikko
(21)

induction of anesthesia at a drip rate of 20-30
drops/min

Intravenous TXA 15mg/kg 20min before surgery, NR
then TXA infusion at a rate of 1mg/kg/h until 5h

after surgery

TXA was administered as an IV loading dose of

50 mg/kg within 20 min immediately before

induction of anesthesia, followed by a of saline
maintenance dose of 5 mg/kg/h until completion

of TURP

TXA 500mg was injected 30min before surgery NR
and after surgery

Oral 2g TXA 3 times on the day of surgery and NR

the first day after surgery

©Scholars Publishing, LLC
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The same regimen received the same dose

TXA control Std, Mean Difference Std. Mean Difference
Stuchy or Subgroup  Mean  SD Total Mean  SD Total Weidght IV, Fixed, 95% CI IV, Fixed, 95% Cl
Gupta2021 131 08 3% 14 117 ¥ 203% -0.09 [0.55, 0.38) —— =
jendouki2017 137 069 30 172 123 30 172% -0.35 [-0.86, 0.18) I TR
Pravin2016 133126 40 113 0189 40 231% 022 F0.22, 0.5k T T
rannikko2004 123 098 F0 137 106 GG 39.4% 014 [-0.47, 0.20) —i—
Total (95% CI) 175 171 100.0% -0.08[-0.29, 0.13] *

Heterogeneity, Chi*=2.94, df= 3 (P=0.40); F= 0% T

45 05
Testfor overall effect 2= 0.74 (P = 0.46) Favours [TXA] Favours [contral]

Figure 2. Postoperative hemoglobin loss (24h).

TXA control Stid. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
jendoubiz017 1228 188 30 1135 184 30 158% 0.54[0.02,1.08] T
Karkhanei2019 1381 176 35 1302 214 35 16.6% 0.40[-0.07, 0.87] 5 .
meng2019 124 104 30 1247 147 30 16.0% 018[0.33,0.69 S
Mirmansauri 2016 e 11 40 1139 1.4 40 17.3% 046027, 0.60] i T
Samir2022 1029 142 895 881 08 9 197% 1.15[0.84, 1.46] e
Tawfick2022 1301 078 25 1233 085 25 146% 0.82[0.24,1.40 T R
Total (95% CI) 255 251 100.0% 0.55[0.18,0.92] -
Heterogeneity: Tau®= 0.16; Chi*=19.59, df = 5 (P= 0.001); F= 74% T 0 ! o

Test for overall effect: 2= 2.94 (P=0.003) Favaurs [TXA] Favours [contral]

Figure 3. Postoperative hemoglobin level (24h).

TXA control Std. Mean Difference Stil. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gupta2021 1746 12538 35 23247 1168 35 M5% -0.47 0,95, 0.00)
meng2014 102 114 30 30324 M8 30 143% -1029[F1226,-837 T
Pravin2016 1246 845 40 14108 1217 40 M4% -1.96 [2.06,-1.09] o
rannikko2004 169.67 2233 TO 28167 30695 BE 21.8% -0.42 [-0.76,-0.08]
Tawficka022 33544 10973 25 50028 96EY 25 MA% -1.00[1.59,-0.41] it
Total (95% CI) 200 196 100.0% -2.20[-3.45, -0.96] .

0 5 0 5 1D
Favours [T¥A] Favours [control]

Heterogensity: Tau?= 1.83; Chi*=104.58, df= 4 (P = 0.00001); F= 96%
Test for overall effect Z= 3.46 (P = 0.0005)

Figure 4. Intraoperative blood loss.

26

http://naturescholars.com



27

Global Journal of Medicine

June 8, 2024. Vol 5, No 1

TXA control Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guptaz021 1 35 L 35 19.6% 0.18[0.02,1.60] I
jendoubizot 7 4 30 4 0 111% 1.00[0.23, 4.43] TR
Karkhaneiz019 i] 35 2 35 TH% 0.18[0.01, 4.08] N
Mirmansouri 2016 4 40 12 40 34.6% 0.26 [0.0&, 0.89] —
Pravin2016 1} 40 1} 40 Mot estimable
rannikko2004 3] 70 ] 66 15.1% 1.14 [0.33,3.94] S LT
Samir2022 4 95 5 91 18.7% 0.76 [0.20, 2.91] S I
Total (95% CI) 345 337 100.0%  0.53[0.30, 0.96] &>
Total events 19 33 . . . .
Heterogeneity, Chi®=512, df=5(FP=040); = 2% DTD1 Df1 1 1ID 1dD

Testfor overall effect: Z=2.09 (P=0.04)

Favours [TxXA] Favours [control]

Figure 5. Blood transfusion rate.

control
Mean

Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

Gupta2021 G6.714 16.085 35 54420 15754 35
jendouhi2017 385 2037 30 3862 1336 30
Karkhaneiz019 5347 1643 35 12071 4776 35
meng2019 101.7 88 30 897 52 30
Pravin2016 7337 854 40 T432 0 877 40
rannikkoz004 3567 24498 70 8 H07 66
Samir2022 7993 2218 85 4041 214 W
Tawfick2022 914 GBS 25 992 874 25
Total (95% CI) 360 352

Heterogeneity: Tau®= 0.56; Chi*= 84.30, df=7 (P = 0.00001); F=92%
Test for averall effect Z=1.01 (P=0.31)

12.6% 014 [0.33, 081]

124%  -0.01 05T, 0.50]

121%  -186[242,-129] ——

11.9% 1.6311.04,2.21] —==
127%  -0.11F055,0.33]

131%  -0.54 [0.89,-0.20] ——

133%  -D&0[079,-0.21] G

119%  -088[157,-0.39] T

1000%  -0.28[.0.83,0.27]

2 4 0 4z
Favours [TXA] Favours [control]

Figure 6. Operation time.

TXA control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean _ SD Total Mean SD Tofal Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Gupta2021 3114 0404 35 3086 0284 35 14.0% 0.08 [-0.39, 0.54] e —
meng2014 189 62 30 138 38 30 11.8% 0.43 [-0.08, 0.94] % =
rannikko2004 314 0 2E7 076 BB 27.0% 0.27 [-0.07, 0.61] F B
Samir2022 233 029 85 236 0295 W ITI% 010 [0.38, 019 —&—
Tawfick2022 204 02 25 212 033 28 99% -0.29[-0.85,0.27) S
Total (95% CI) 255 247 100.0% 0.07 [-0.11, 0.24] ?
Hetetogeneity: Chi= 6.23, df= 4 (F = 0.18); IF= 36% D

Test for overall effect: 2= 0.76 (P = 0.45)

Favours [TXA] Favours [control]

Figure 7. Hospital stay.

Discussion

We are a study to systematically evaluate the
safety and efficacy of tranexamic acid in reducing
bleeding during transurethral resection of the
prostate. Through this meta-analysis, we found that
intraoperative use of tranexamic acid not only
reduces intraoperative blood loss in patients with
transurethral prostatectomy but also has a large
advantage in the need for perioperative blood
transfusions, in addition to, Intraoperative use of
tranexamic acid did not increase the risk of any
postoperative thromboembolic events or other
is

adverse effects. Therefore tranexamic acid

effective in preventing perioperative blood loss

©Scholars Publishing, LLC
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compared with antiretroviral drugs in surgically
treated urethroprostatectomy patients.

Based on 9 studies with a total of 792 patients,
there are 6 outcome indicators in this meta-analysis,
the 24h

intraoperative  blood

including patient's postoperative

blood
transfusion rate, hemoglobin loss, operation time,

hemoglobin, loss,
and hospital stay. There were three main outcome
indicators, all of which had good heterogeneity and
were statistically significant. However, we found
that the remaining 3 outcome measures were not
ideal, and the current analysis has limitations. It
the
hemoglobin loss, the overall operation time, and the

includes analysis of 24h postoperative

hospitalization time of patients. There is great

http://naturescholars.com
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heterogeneity among the studies, and this problem
be
Therefore, it is concluded that tranexamic acid

cannot resolved after subgroup analysis.
Acids did not have a great advantage in reducing
24h hemoglobin loss in patients and in reducing
operative time and hospital stay. We recommend
the

in patients

high-quality clinical trials to support

intervention of tranexamic acid
undergoing urethroprostatectomy.
Current limitations of this study include: the
number of available articles is too small, specific
procedural analysis is not feasible due to the limited
number of included studies, and larger, practical
clinical trials are still needed to evaluate TXA in
effect

Furthermore, in the quality assessment of the

urethroprostatectomy patients in.
included studies, a high proportion of studies were
found to be at unclear risk of bias. For example, the
estimated 24h hemoglobin loss in this study showed
a high degree of heterogeneity that we could not
eliminate by sensitivity or subgroup analysis, so
different measurement methods must be considered
in this question, requiring higher quality and better
reported clinical trials.

Conclusion

Tranexamic acid can reduce blood loss and blood
transfusion rate in transurethral prostatectomy, and
maintain a higher hemoglobin level 24 hours after
the of
thromboembolism and other complications in

surgery, without increasing risk

patients, with a high clinical application value.
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