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mmm 7 %3 /R 48 (Population/ Problem) :
 Total Knee Arthroplasty(TKA) Patients

i » ¥ % (Intervention) :

 Oral, Intravenous or Topical tranexamic acid(TXA)

= ' #& (Comparison) :

e Do not use tranexamic acid

2% (Outcomes) :

e Reduce total blood loss
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mmm 7 %3 /R 48 (Population/ Problem) :
 Total Knee Arthroplasty(TKA) Patients

fi » # % (Intervention) :

 Oral, Intravenous or Topical tranexamic acid(TXA)
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v #& (Comparison)

e Do not use tranexamic acid

2% (Outcomes) :

e Reduce total blood loss
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Literature search strategy

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This meta-
analysis does not require the approval of the ethics
committee. Literature search was conducted by using the
electronic databases PubMed, Medline, Web of Science
and Embase (last search was updated on March 31, 2020).
The following keywords were used to search the data base:
(“TKA” OR “Total knee arthroplasty”) AND (“tranexamic
acid” OR “TXA”) AND (“randomized controlled trials”
OR “RCT?”). The included literatures must be written in

English. '
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~ PRISMA

1882 Lu et al. The ideal route of administration of TXA in TKA
420 of records identified Additional records
through database identified through other
searching sources (n=0)

A4

( 180 of records after duplicates removed ]

Y

—
Records screened by 40 records excluded
titles (n=109) by reading abstracts
LN
g ™
Full-text articles excluded
Y
69 of tull-text 7 reviews
articles assessed for
eligibility 10 not randomized
controlied trials
12 without complete data
Y
28 studies 12 not comparing different
included in routes of J
meta-analysis -

Figure 1 Flowchart of the literature search aN selection for the preseny/study.
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Study quality assessmient

Study quality assessment was conducted by using the ]

Cochrane Collaboration’s tool to assess the risk gf hio= ~
FERIZ A 3] B PR E B RY

his tool was conducted by the following 6 items: sel YRR IR ST

seneration, allocation concealment, blinding of partid BT B W 5RASRME
A mn B (& E e ERY
i PR 1 8, 325 FE e i 0 i

selective outcome reporting, and other sources of bid =55 . p=mopmegm

].]EIEUIIIIEI :.‘.TIL{ OuUtcCOImeE AS5E850r1s, iﬂEUﬂlpIEtE OutcoIn

results were classified into three grades: “low risk, | REFE) -

risk, and high risk™. A T
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Table 1 Study characteristics and padent demographic details

Sample Mean age Male (%)

Author Year Region s Comparison types  Intravenous Topical Oral  Surgery
Tsukada (10) 2019  Japan 7 76 21 Intravenous vs. ig+lg 1g N/A Bilateral
combined TKA
King (14) 2019 Australia 53 65 49 Oral vs. combined 1g 3g 3g Unilateral
TKA
Wang (15) 2019 China 118 64 22 Intravenous vs. oral 20 mg'kg 1g NAA Unilateral
TKA
Zhang (16) 2018 China 150 62 25 Intravenous 20 mg'kg 3g N/A Unilateral
vs. topical vs. TKA
combined
Meshram (17) 2020 Korea 309 69 6 topical vs. 10 mg/kg+10mg'kg 2g N/A  Bilateral
combined TKA
Wang (18) 2018 China 180 64 27 Intravenous vs. 20 mg'kg 2g 2g Unilateral
topical vs. oral TKA
Cao {19) 2018 China 118 65 19 Intravenous vs. oral 20 mg/kg+1 g N/A 2g Unilateral
TKA
Abdel {20) 2018 USA 640 66 41 Intravenous vs. 1g+1g 3g N/A  Unilateral
topical TKA
Kim {21) 2018 Korean 308 70 5 Intravenous vs. 1g 2g N/A  Bilateral
combined TKA
Wei (22) 2018 China 64 66 47 Intravenous vs. 10 mg/kg 1g N/A  Unilateral
topical TKA
Prakash {11) 2018 Korea 150 70 14 Intravenous 10 mg/kg+10mgikg 15g NA  Unilateral
vs. topical vs. THA
combined
Wang (23) 2018 China 147 64 22 Topical vs. oral N/A 3g 4g Unilateral
TKA
Subramanyam (24) 2018 India 182 63 67 Intravenous vs. 10 mg/kg 15g NA  Unilateral
topical TKA
Yen (25) 2017 Taiwan 63 70 27 Intravenous vs. 1g 3g NiA Unilateral
topical TKA
George (26} 2018 India 113 64 34 Intravenous vs. 10 mg/kg+10mgikg 1.5g NA  Uniateral
topical TKA

Table 1 {comtimued)
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9 Table 1 {cwntimed) E
z £
g . Sample Mean age , :
3 Author Year Region abia PR Male (%) Comparison types  Intravenous Topical Oral  Surgery
E_ Lacko (27) 2018 Slovakia 60 68 42 Intravenous vs. 10 mg/kg+10mg/kg 3 g N/A  Unilateral
E topical TKA
"-PE' Wang (28) 2017  China 100 68 28 Intravenous vs. 1g 1g N/A Unilateral
.E. topical TEA
o Stowers (29) 2017 MNew Zealand 111 70 50 Intravenous vs. 15¢g 1.5g N/A  Unilateral
- topical TKA
o
tgr Lee (30) 2017  HKorea 378 73 8 Intravenous 10 mg/kg+10mg/kg 2g N/A  Unilateral
ﬁ; vs. topical vs. THA
2 combined
= Cankaya (31) 2017 Turkey 100 66 16 Topical vs. oral N/A 159 25 Unifateral
mg/kg THA
Tzatzairis (32) 2016 Greece 80 70 20 Intravenous vs. 1g 1g N/A Unilateral
topical THA
B May (33) 2016 USA 131 64 22 Intravenous vs. 1g+lg 2g N/A  Unilateral
i topical TKA
B
% Song (34) 2017 Korea 150 70 14 Intravenous 10 mg/kg+10mg/kg 1.5g NA  Unilateral
= vs. topical vs. THA
2 combined
lsb
= Nielsen (35) 2016 USA 60 65 47 Intravenous vs. ig 1g N/A  Unilateral £
= combined TKA o
E Fillingham (36) 2016 USA 71 63 34 Intravenous vs. oral 1g MN/A 1.895g Unilateral f:"
% TKA z
§ Aggarwal (37) 2016 India 70 58 64 Intravenous vs. 15mg/kg+15mg/kg 15mg/ N/A  Bilateral i:
= topical kg THA =
&
*g:‘ Jain (38) 2016  India 119 89 37 Intravenous vs. 1gmghkg+10mgkg 2g N/A  Unilateral g
E; combined TKA =
w
= En 1 inga 65 ntravenous vs. 15 15 nilat
?' Ch 2016 Singapore 100 25 I g g N/A  Unilateral
é topical THA g
= N/A, not available.
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P.1881
Data extraction

All data were extracted by two independent researchers

according to the criteria. A data extraction table woe —
provided including the year of publication, first authd sx % zmu

name, simple sizes, mean ages, male (%), comparis XRERRAA

types, Intravenous regimen, topical regimen, oral regim =DEH IR
’ i BIM ol o )\

surgery, tourniquet use, calculation method of blood 1¢ 2958 -

time of postoperative evaluation of Hb, evaluation method
of VTE and the indications of blood transfusion.

FIEHBHEMUBUNMEARREMR - EXRREAERR
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MARE:(—)EHEREE , (O)BFRABTKA ; (=)BEFEERTXA -
FICEHTXA ~ ORTXASKSHER ; ()5 B4 RS -
AT ol

Inclusion and exclusion criteria

Inclusion criteria: (I) RCIs; (II) patients: underwent TKA
(IT) groups including topical TXA, intravenous TXA, oral
"TXA or combination; (IV) complete outcome data. Reviews,
case reports, biochemical studies, letters, and conference
abstracts were excluded.
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EzRAz2) 1@
RMERKZIRM
MAWJ%M

m%ﬁtjﬁ
%jml:l RETT
4T (meta-
analysis), i X

HME
(forest plot)
ERMRAER, &=
HHEMNLEEE M
DT

l\‘

Intravenous tropic Mean Difference Mean Difference

Study or Sul otal otal Wei IV, Fixed, 95% CI IV, Fixed, 95% CI

Chen2016 730 195 50 799 268 50 56% -69.00[160.87,22.87] —

George2018 661 124 55 672 136 58 206% -11.00[-58.95, 36.95) =

Lacko2018 580 220 30 600 200 30 42% -20.00[-126.39, 86.39] "

May2017 806 368 69 835 318 62 34% -29.00[146.49 88.49] p=—x

Prakash2018 1,208 368 50 1,198 356 50 24% 10.00[131.92,151.92]

Song2017 972 268 50 998 256 50 45% -26.00[-128.73,76.73) i

Stower2017 749 111 51 723 103 60 29.5% 26.00 [-14.09, 66.09] T

Subramanyam2018 571 119 91 565 222 9 17.7% 6.00 [-45.75, 57.75) T

Tzatzairis2017 1,236 307 40 1,205 300 40 2.7% 31.00[102.02,164.02] = ]

Wang2017 919 328 50 770 237 50 3.8% 149.00(36.83,6261.17] —

Wang2018 1,108 392 60 1,059 422 60 22% 49.00[96.74,194.74) —

Yen2018 921 252 31 795 23 32 33% 126.00[6.52, 245.48]

Total (95% CI) 627 633 100.0% 11.55[-10.23, 33.34] ?

Heterogeneity: Chi*= 15.28, df=11 (P=0.17), F= 28% 200 160 0 300 20

Testfor overall effect Z=1.04 (P = 0.30) Favours [topical] Favours [Intravenous]
B Intravenous tropic Mean Difference Mean Difference

Study or Subagr: Total Mean Total i Fixed, 95% Cl IV, Fixed, 95% CI

Aggarwal2016 966 1.47 35 103 1.1 35 31% -0.64[1.25-0.03] P —

George2018 -1.77 1.04 55 -152 089 58 10.9% -0.25[-0.58,60.08] —

Lee2017 -29 08 93 -24 08 93 19.5% -0.50[-0.74,-0.26) 300

May2017 1 12 69 112 1.2 62 6.9% -0.20[061,60.21] ——pe

Song2017 11 1.2 50 1185 12 50 53% -040[-0.87, 007 ————

Subramanyam2018 -1.7 1 91 -16 09 91 153% -010[0.38,018] il | kg

Tzatzairis2017 10.3 1.06 40 108 1.08 40 53% -050[-0.97,-003] =5

Wang2017 107 1.2 50 113 085 50 7.0% -060[1.01,-0.19) e

Wang2018 102 1.1 60 104 113 60 7.3% -0.20[-0.60,0.20] —

Wei2018 -2.84 068 32 -266 086 32 118% -0.18[0.49,013] S—

Yen2018 1046 1.27 31 11.28 1.26 32 30% -0.82[1.44,-020]

Zhang2019 107 1.26 50 116 1.27 50 4.7% -0.90[-1.40,-040]

Total (95% CI) 656 653 100.0% -0.37[-0.47, -0.26] L

Heterogeneity: Chi*= 16.68, df=11 (P = 0.12); F= 34% 5 B 3 1 :

Test for overall effect: Z= 6.65 (P < 0.00001)

Figure 2 Forest plot berween intravenous and topical tranexamic acid (A) blood loss. (B) Hemoglobin level. (C) venous thrombotic events

rate. (D) transfusion rate.

© Annals of Palliadve Medicine. All rights reserved.

Favours [tropic] Favours [Intravenous)

Ann Palliar Med 2021;1002):1880-1894 | hrep://dx.doi.org/10.21037/apm-20-1857
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1888

oral intravenousitopical
Study or Subgrou Mean _SD_Total Mean
2.2.1 oral vs intravenous
Fillingham2016 1,281 265 34 1.2 353 a7
Wang2018 1,003 414 60 1,108 392 60
Subtotal (95% CI) 94 97
Heterogeneity: Chi*= 2.21, df=1 (P=0.14), F= 55%
Test for overall effect Z= 053 (P = 0.60)

2.2.2 oral vs topical
Wang D2018 788 349 74 872 383 73
Wang2018 1,003 414 60 1,059 422 60

Subtotal (95% CI) 134 133
Heterogeneity: Chi*= 0.08, df=1 (P=0.77), F=0%
Test for overall effect Z=153(P=0.13)

Total (95% CI) 228 230
Heterogeneity: Chi*= 2.71,df=3 (P=0.44), F=0%

Test for overall effect Z=1.48 (P=0.14)

Test for subaroun differences. Chi*=0.41.df=1 (P=0.52). F=0%

SD __ Total Weight

Lu et al. The ideal route of administration of TXA in TKA

Mean Difference Mean Difference
IV, Fixed, 95% Cl IV, Fixed, 95% Cl
22.0%  50.00[-94.47,194.47] T =N
229% -105.00 [-249.26, 39.26] =
45.7% -27.61[-129.69, 74.47] k4
33.0% -84.00[204.21,36.21] —-T
21.3% -56.00 [-205.58, 93.58] 2
54.3% -73.01[-166.71, 20.69] >
100.0% -52.25[-121.28, 16.78]

500 -250 0 250 500
Favours [oral] Favours [control]

Figure 3 Forest plot between oral and intravenous or topical tranexamic acid (A) blood loss. (B) Hemoglobin level. (C) transfusion rate.

© Annals of Palliative Medicine. All rights reserved.

Ann Palliat Med 2021:10(2):1880-1894 | httn://dx.doi.ore/10.21037/apm-20-1857
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1890 Lu et al. The ideal route of administration of TXA in TKA

Mean Difference
tudy or Subgroup  Mean S IV, Randotn, 95% C1
3.2.1 combined vs Intravenous
C302018 1055 299 53 974 329 59 T0% 81.00 [-32.44,194.44) e
Jain2016 395 192 59 590 191 60 ©3% -205.00[27203,-137.97) -

Kim2018 299 175 154 280 183 154 88% 19.00 [-20.99, 58,99} -
Lee2017 564 242 95 784 217 93 £.3% -20000 126567,-134.39) i
Niglsen2016 644 382 30 1,017 513 30 4.0% -373,00[60360,-142.40) ———
Prakash2018 930 262 50 1208 388 50 6.7% -278.00}403.21,-152.79) =
Song2017 946 162 50 972 268 50 78%  -26.00[11280,8080] -
Tsukaga2019 997 345 43 1067 403 34 54% -70.001-240.24,100.24] —
Wang2014 671 352 60 915 243 50 7.4% -244.00135283,-13517) ——
Subtotal (95% C1) 600 588 63.4% -134,00(-228.10,-39.89] >
Hetetogeneity Tau®= 17282.19, Ch# = 83.41, df= 8 (P « 0.00001), F= 30%

Test for overall effect Z= 2.79 (F = 0.005)

3.2.2 combined vs topical

Cankaya2017 997 345 43 1067 403 34 54% -70,00}240.24,100.24) =
Lee2017 564 242 95 633 205 93 83%  -69.00[133.06,-4.94] -
Meshram2019 1,004 287 152 1,063 303 157 83% 50.00 [124.79,6.79) -
Prakash2018 930 262 50 1198 356 S50 67% -26800[39052,-14548) = —
Song2017 946 162 50 998 256 50 7B8%  -52.00113597,31.97) =T
Subtotal (95% CI) 300 384 366%  -93.52[-157.44,.29.59) <
Heterogenaity Tau®= 207077, Chi* = 9.95, df= 4 (P = 0.04), F= 60%

Test for overall effect Z= 2 87 (P = 0.004)

Total {95% CI) 990 972 100.0% -119.58(-181.68,-57.49] <
Heterogeneity Tau? = 10980.44, Ch = 93.42, ¢f= 13 (P < 0.00001), F= 86% {1000 _550 0 5&0 1000:

Testfor overall effect Z= 377 (P = 0.0002)
Testfor suboroun differences. Ch* =049, df=1 (P=049). F=0%

- ranmbinad sl Maan Niarnneca Mawn NV aranea

Favours [single] Favours [combined]

Figure 4 Forest plot between combined administration and single administration of tranexamic acid (A) blood loss. (B) Hemoglobin level. (C)

Venous thrombotic events rate. (D) Transfusion rate.

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2021;10(2):1880-1894 | heep://dx.doi.org/10.21037/apm-20-1857
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B combined single Mean Difference Mean Difference P.1890

LAY O SUDG! o) Vit 1 Ol el 1) AUl Xed, 4 NLPW

3.3.1 combined vs intravenous

Jain2016 114 05 58 <182 081 60 240% 0658{048 088 -

Lee20i7 -2 08 85 -2% 09 93 162% 030068114 G2 S0

Nielsen2016 122 11 30 111 13 30 26% 1.10048,1.71)

Song2017 24 12 50 -29 12 50 43% 050{0.03 097 [ —

Wang2019 106 109 @0 10 084 58 78% 060(025 095 e

Subtotal (95% Cl) 294 291 54.9% 0.74[0.61,0.87] .

Heterogeneity ChiP= 4 96, df=4 (P=029), F=19%

Testfor overall effect Z= 10.95 (P < 0.00001)

3.3.2 combined vs topical

Cankaya2017 11 13 43 103 12 34 31% 070/0.14,1.26)

Lee2017 -2 08 95 -24 08 93 184% 040017 083 e

Meshram2019 37 1 152 .34 1 157 193% 0204002 042 | T

Song2017 24 12 50 25 12 S50 43% 010:037,057) SR

Subtotal (95% Cl) 340 334 451% 0.31]0.16, 0.45) ‘

Heterogeneity Chi*=4.15, df= 3 (P = 0.25); *= 28%

Test for averall effect Z= 411 (P < 0.0001)

Total (95% C1) 634 625 100.0% 0.54[0.45,0.64) ot

Heterogeneity, ChP = 27 63, df= 8 (P = 0.0005), F= 71% + y t t

4 0§ 0 05 1

Test for overall effect Z=10.87 (P < 0.00001) Favours fsinglé] Favours combined)

Test for subaroun differences. Chi*= 18.56. df=1 (P < 0.0001). F= 94.6%
Figure 4 Forest plot between combined administration and single administration of tranexamic acid (A) blood loss. (B) Hemoglobin level. (C)

Venous thrombotic events rate. (D) Transfusion rate.

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2021;10(2):1880-1894 | heep://dx.doi.org/10.21037/apm-20-1857
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Discussion P.1889

The heterogeneity of this study was small, but we still
do subgroup analysis. In our meta-analysis, we found that REEHAERESR
subgroups had no significant effect on the overall effect of BIEEEHAL

the analysis. We believed that TXA had a good effect on
reducing blood loss in both bilateral TKA and unilateral

TKA and among different races, TXA can also play a good EEBBER B
,ﬂﬁl Flitl%/v\ E/J mA %}_‘_

BRI E I,

effect. There are still many disputes about the best amount

of TXA, but this meta-analysis did not compare the amount B R

of TXA in different groups. Subgroup analysis showed HpE L E e
that there was no significant difference between the high- B EEZEAEE)
dose group and the low-dose group, indicating that the use B RIE S & R FF

of low-dose TXA was equivalent to the use of high-dose g KER) PICO
TXA in reducing blood loss, but the optimal dose of TXA &Eﬁ F AR
still needs further study. Some studies have shown that ﬁkﬁ HERR

([ /5 BY B https://fr.123rf.com/photo_58067304_hommes-d-h%C3%A9morro%C3%AFdes.html)
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« OBR% FTranexamic acidfIM R - BEFIREH S F
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