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Hemostatic efficacy of tranexamic acid and €-aminocaproic acid in hip and knee arthroplasty:a Meta - analysis
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030001, Shanxi , China

ABSTRACT Objective:To systematically evaluate the hemostatic efficacy of tranexamic acid and €—aminocaproic acid in
total hip arthroplasty (THA) and total knee arthroplasty (TKA ). Methods : Randomized controlled trials (RCT) and retro-
spective case-control studies about tranexamic acid and e—aminocaproic acid for the comparison of THA or TKA were searched
electronically in PubMed , EMbase , Cochrane Library, China National Knowledge Infrastructure (CNKI), Wanfang, VIP from
the time of building databases to July 2020. Two investigators carried out literature screening and data extraction according to
the inclusion and exclusion criteria respectively. The methodological quality of the included randomized controlled studies was
evaluated through the Cochrane Handbook ,and the methodological quality of the included retrospective case-control studies
was evaluated through the NOS scale. Blood loss,the incidence of thrombosis complications, per capita input of hemoglobin
were Meta-analyzed by Review Manager 5.3 software. Results: A total of 6 articles were included ,including 4 RCTs and 2 ret-
rospective case-control studies. A total of 3 174 patients,including 1 353 in the tranexamic acid group and 1 821 in the e—
aminocaproic acid group. Meta - analysis results showed that there were no difference statistical significance in blood loss
[MD=-88.60,95%CI(-260.30,83.10),P=0.31],blood transfusion rate [ OR=1.48,95%CI1(0.96,2.27) ,P=0.08 | , thrombotic
complications [OR =0.80,95% CI (0.07,8.83),P=0.85],per capita hemoglobin input [MD=0.04,95% CI (-0.02,0.10) ,P=
0.18 ] between tranexamic acid group and e—aminocaproic acid group during THA. While in TKA ,the blood loss of the tranex-
amic acid group was less than that of the e~aminocaproic acid group [MD=-147.13,95%CI (-216.52,-77.74),P<0.0001 ],
the difference was statistically significant. The blood transfusion rate [OR=1.30,95%CI (0.74,2.28),P=0.37],thrombotic
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complications [OR=0.95,95%CI (0.38,2.36),P=0.92 ], per capita hemoglobin input [ MD=-0.00,95% CI (-0.05,0.06) ,P=
0.48 ], tourniquet time [MD=1.54,95%CI(-2.07,5.14),P=0.40] were similar between two groups, the difference was not sta-

tistically significant. Conclusion:In THA ,tranexamic acid and e—aminocaproic acid have similar hemostatic effects,while in

TKA , tranexamic acid can effectively reduce the patient’s blood loss and has a better hemostatic effect. Tranexamic acid is rec-

ommended as one of the first choice hemostatic drugs for TKA.
KEYWORDS Arthroplasty , replacement ;

acid; Meta-analysis

Hip joint;

AT B AR (total hip arthroplasty, THA) , 4>
JBE 5T B R (total knee arthroplasty, TKA ) /& 1577 I
WA OC T e Y I i AR A RO B R
o R L O B P 2R R R
M2 5 e— 2 5L O IR 3 ] s/ I DR T AR v B R 91 2k o
i, B> AR RE  RUETARITRT BT
ARSI AT, SCE R A 1k i 259 1
JeR PR P IR o (HA W FRIE ] e—%d ik O R o W] ik
DA AR IO B R OR [ R B R M &, B R
MST RN A ZF IR M AEE G iR
ABFFEIE L Meta 73 4fr RS € B 258G 70 B W] 28 2 0
s R, DU 2 AR e—2 2k O IR TE 2
TG B AR v 1 b T AR, A I R Lk il 24 1
PRIRIES KT
1 #ZRE5FHE
L1 ikt
L1.1 gyAbRiE (1) BFFES AL I PR BE HLXT BE B
SE N AL ) 0 BRI o (2)WIF9E 0 42 - 45 52 4
BRI B P B . () T IR SL IR AR
JH 2 W R IR 1E 1, X B2 R ] e—2d B O 2 Ik I
(4) WLELHE bR < 2 M, 4 10236, M0 AR 9 &R & AR R,
UNSL TG (164 0 = 5 - o o (1 T
L 1.2 HEBRbrdE (1) 8B ok 4T . (2) 4%
b3 H IR IR FI -2 2k O FR 7 A i ol 2 O 1 &
AR Y 1 TR o (3)A I EE I B R Se 1
PR o (4) JElmIRBIEE .
1.2 Sk Hems

1B HL# % PubMed ,EMbase ,Cochrane Library .
b [ R (CNKT) (7 07 435 (VIP) B8 e # 2R
] 5 2 2020 4 7 A o thScR R IR e
FAECTR, 2P BRI EHR,
;2% 1] : tranexamic acid , e—aminocaproic acid , total hip
arthroplasty , total knee arthroplasty, f#f F 3= 8 {5 1 H
HH 1] 9 20 5 R AT SCHRAS 3 o v SCRG &R SR I R < 2 H 3R
MR H e-Z O M H (W B AR 2R E
AR ). UL PubMed 3], 3 ST R Mg O : tranex-
amic acid AND e-aminocaproic acid AND (total hip
arthroplasty OR total knee arthroplasty ) , [5] i} T # &
YN SCHR 9 225 SCHR R AR BUAT BB A T 1) AH DG B9

Knee joint;

Hemostatics;  Hemostasis,surgical;  Tranexamic

1.3 TR 8 A AR 6 45 B

A KR 45 5 A Endnote X9 4K {4 # 47 #) i
FH, NLEEEH 2 MR E A S HE
BRARAE , AT SCHR R 0 2 o HEBR B i 5 3286 56 K
ANTFE I ARRE R SCHR IS, 2 — 25 3R 19 F B 352 42 3,
A& XAZ K FH e 2t o WA ST o SCHR O 26 2 7 4 i
PR3, W 55 3 AT E HIE o B s S BCR 5 —
M I HL A, SR ICRORHM A AR Rt |] (F
GERB TR Iy X FEAKEAE T TE it | E D s [A]
2T o
1.4 SCHRCE PO

b AL % IR BF 58 (randomized controlled trial , RCT)
2% M Cochrane F-Jft v - Fil 14 Meta 237 19 5 ' A
6 A7 W HEAT ks BE A (1) BEALT 5
Ao () Bk . (3) B k. (4) 45 a8 2 14
(5) BRI 45 o (6) HoAth XURS: o ] i 4 9 451) o) R
BT R B 4R Hr /R —1B K AE & 2% (Newcastle—Ottawa
Scale ,NOS)"™ W 3 A~ J7 1 47 BT 5 WA = (1) 95 4] S
X BRI R o (2) 95 191 KXo BRI AT Bu i o (3) 2% 5 1
FRRE o AN JT 0 A4S 4.2 .3 AR bR, i 2 i
Praabr 1“2 "o, R Z B 7R o Wisrh 9 Wi
CRETVRTS TR A B A SO
L5 SEiteEhbs

1 FH Review Manager 5.3 #4175 1001 o 453
AR 1t DL LU AE L (odds ratio,OR ) S H: 95% AJ 5 X [i]
(confidence intervals, CI) F /R , 7% L2478 & DL 5 2%
(mean difference , MD) . 95%CI Fr . 5 T35 2
[F] 9 S JoT PR S A PO e A P<50% , 32 W02 1] (1)
S SBR[ A0 0 A R SR 0N 5 A
PP>50% , 3 B 5 18] 14 S B P AR, IHe s 0 S Jo 1
B, FFf R BE LA AR T A N & . DL P<0.05
HERAGIEE L
2 £#R
2.1 SCHRH 45 R

Wt bRk &R, ek & 3] 353 5 AH &SR . T
KR5S A Endnote X9 #4447 91 % 2= 5, 9
T NTEEHIN, LBREE SCHR 172 5 . Bl 181
SSCHR A 2 0 W A AR 4 2 ) HEBR 5 32 TG O Y SCiR
144 555 5 th 37 Fs AHOCSCHR . F— 25 3148 37 J SClik



- 486

G ST DR L, A% 4 BE A A RHEBR bR 1, e A
6 F PTISCHR , Horp 4 RPN B BL G BECBIE 5T
2 Jg NO1Ny [ B g 91 %o R AR 9, 36 3 174 R
Hop IR IR AL 1353 fil ,e— L LR 4L 1 821 f4l .

SCHR 7 2 T A M A R L 1.
2.2 SCBREEAFRAE 5 O far KRS T
VIESES

X4 N SR 0 B AS R AR 24T A
45, 0 O SR I TE] 2006 4
3 HME 2019 4F 9 H W kg3
SCHR . A9 A SCHR Y B ACRRAE DL 2 1
MR P& Cochrane T H T i 14 Meta
A3 BT B AR UE T 90 A1) 4 350 R AL
X BB 5E AT O B o i VA
1 TGSIRIE G AR 0 3 T Btk A 7 BT
R /3 S S /-3 I = N7
2 TR Y A P K I . T A
Wt s B SR it Tk Bl , ok R
PEMESE R (3R 2) o W4y 2 me

FEEA 2022 45 HE 3555 5 China ] Orthop Trauma,May.2022,Vol.35,No.5

2.3 Meta #7455

U (£ 3) o Pk, AWFFENARY 6 Il R WF 58 Kt 45
AT EE N RS BAE o

2.3.1 CRIftEE 4 RSOGRSB4 IS

T B PR G 3R AT A OC SCEk (n=353)
(Pubmed (n=226) .Embase (n=39)  Cochrane
Library (n=8) . * [E I ¥ (n=35) . J1 J5 (n=27) .
4 (n=8)

8 et A S R A
AR (n=0)

HEBR H 5 SCRR (n=172)

AR e N L
(n=181)

el 2 o A 418 2 )

B 55 TG G Y SCRK

‘ I 3 4 A 9% SCRR (=37 )

‘ (n=144)

\ B 5 4 S & 9% (n=29)

‘ HEBR (n=23) £33k (n=

2)ARTE A I AFRUE
(B s 31 % HEIE 5 R FHT NOS 3% ey S (n=21)
T i W SURNY =1 “ ’” peraag AN (n=!
BT RO, >5 T % | # |
WY SCHR BT B A0 h7, 2 O SCERIPEIN S m 1 cemmmme
H1y ﬂﬂ 7 IR s i‘% HH ,H\:):rﬁ w71 iﬁ Fig.1 Flow chart of literature screening
F1 HANHAROERSFA
Tab.1 Basic characteristics of included studies

N . - REAHE (1) /4 () o B

AT WFgE 25 m FAFRX — — — — KEVTI I (H ) 45 R HE b
AHHR e—RHIECW] AHHER e—HILCOR

Boese %% 2017 Bt L BEIF Y TKA 98 96 29/69 25/71 >24 0O
Bradley %2019 Fifi AL %) B 5 TKA/THA 119 116 42/77 53/63 >24 OB
Camarasa 2512006 it B %55 A AF 5 TKA 35 32 9/26 4/28 >24 006
Morales 252019 B HL X B4 BF 5% TKA 46 46 16/36 18/28 >24 006
Churchill 22016 [l J5{ 4 55 {51) % BRATF 4% THA 445 711 182/263 319/392 >24 Q@
Churchill 72017 [l J55 44 95 451) 6 R ATF ¢ TKA 610 820 218/392 293/527 >24 Q@

T THA= 248 5645 B AR TRKA= 2O B AR . 25 R4 : D% ik 5 Q% 1056 s O I K & 2E 2 @ A K iy A 208 171k 5 G 1k 1l i

fi]

Note : THA , total knee arthroplasty; TKA ,total knee arthroplasty. Outcomes ;: (DBlood loss ; @ Incidence of blood transfusion ; 3)Incidence of thrombotic

complications ; @Per capita hemoglobin input; &Tourniquet time
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Tab.2 Results of 4 RCT bias risk assessment included in the study
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Fig.2 Forest plot to assess blood loss between tranexamic acid and e-aminocaproic acid
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Fig.3 [Forest plot to assess incidence of transfusion between tranexamic acid and eé—aminocaproic acid
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Fig.4 Forest plot to assess the incidence of thrombosis between tranexamic acid and e-aminocaproic acid
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Fig.5 Forest plot to assess per capita hemoglobin input between tranexamic acid and e—aminocaproic acid



FEE A 2022 455 HEE 35 555 53] China J Orthop Trauma,May.2022,Vol.35,No.5 + 489 -

L LBY. e-S BE L8

Mean Difference

Mean Difference

d, 95% Cl IV, Fixed, 95% CI

tudy o bg Mean D_Total Mean D Tota eig xed

Boese™} 2017 54.36 15.76 83 53.26 189 95 52.7% 1.11[-3.86, 6.08] [
Camarasa®} 2006 88 16 35 85 20 32 17.1% 3.00[-5.72,11.72) ]
Morales®§ 2019 56.39 15.76 46 54.94 16.38 46 30.2% 1.45[-5.12, 8.02] =
Total (95% CI) 174 173 100.0% 1.54 [-2.07, 5.14]
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Test for overall effect: Z = 0.83 (P = 0.40)
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Fig.6 [Forest plot to assess tourniquet time between tranexamic acid and e-aminocaproic acid
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