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Abstract

Objective: Meta-analysis to compare the efficacy and safety of tranexamic acid and placebo in pa-
tients with hip fracture. Methods: By searching the PubMed, Cochrane Library, EMbase, CNKI,
Wanfang, and VIP databases, according to the inclusion and exclusion criteria, 23 randomized con-
trolled studies on tranexamic acid and placebo and 4 retrospective studies were retrieved. Man-
aging the literature using the Endnote X9 software, the Meta-analysis of the extracted data was
performed using the Revman 5.3 software. The main analysis is the total blood loss, intraoperative
bleeding, postoperative blood loss, postoperative hemoglobin value, transfusion rate, thrombosis
incidence and mortality of patients with hip fracture receiving tranexamic acid and placebo. Re-
sults: 1) A total of 23 randomized controlled studies and 4 retrospective studies were included,
Among them, 10 documents belong to medium and high quality documents, 8 articles belong to
low-quality literature; 27 studies included 3162 patients. Of 1507 patients in the tranexamic acid
group, 1655 patients in the control group; 2) Meta results showed that: the total blood loss in the
tranexamic acid group [RR = -197.84, 95% CI (-265.51, -130.18), P < 0.00001] was lower than
that in the control group. Transfusion rate in the tranexamic acid group [RR: 0.35, 95% CI (0.29,
0.42), P < 0.00001] was lower than that in the control group. There was no significant difference in
thrombosis incidence between tranexamic acid group and control group [RR = 1.16, 95% CI (0.83,
1.62), P = 0.39]. Postoperative hemoglobin values in the tranexamic acid group [RR: 5.09, 95% CI
(3.36, 6.82), P < 0.00001] was higher than that in the control group. There was no significant dif-
ference in intraoperative bleeding between the tranexamic acid group and the control group [RR =
-47.51, 95% CI (-124.68, 29.66), P = 0.23]. There was no significant difference in mortality be-
tween the tranexamic acid and control groups [RR = 1.13, 95% CI (0.67, 1.90), P = 0.64]. Conclu-
sion: Meta-analysis showed that the application of tranexamic acid in hip fracture patients could
effectively reduce the total blood loss, blood transfusion rate, and improve the postoperative he-
moglobin value, but the incidence of thrombosis prevention, intraoperative blood loss, mortality
and the control group were basically similar.
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W E TR DL 4 SRR BRI N, LR BRI DR E RS0 KRR M FUAE[3]. A T AR S i Re,
FIAFARIATT B NS P70 Sk B (4] [5] [6] [7] [8]. ETMIF AR I3 EFEHE 5T B #A (Total hip
arthroplasty, THA) i P9 4T R B 5 47 P 6 5207 fi A 1 P4 3] 58 A (Proximal femoral nail antirotation, PFNA)
FE[9]. BRI A H M@ H 2 T, HATRe A B AR IE, AN SECEE M, KR
gyt AN K AT BRI R) . A AIFFTHE tHNBERT PP AT B AN 12.3 + 1.7 /Tt FARBTSBRE AP 1E
N 119+ 1.8 Tu/orTt. FARBERARMAE AKFHFEMEN 9.5 £ 1.5 %/ Tt ffa & AR S 4 & A
P04 10.8 + 1.2 ba/4y FH[10]. UbAh, ML nf SEOFRRE, RGNS . RN O I T RE R
TG AREEG, ERaFEAT[11][12].

IR L A A 2 . 8 19%) 3 S it ot 0, 958 R R OR 5 b 7 1L 3 2 i 1 R I 40 4 i A i 2 (Erythropoietin,
EPO). #&HIARBI ARG M HAARG M A G 1M1 259[13] [14] [15], % H 2R (Tranexamic acid,
TXA), ‘B2 FRLFEmR, i SH WS R 1 45 A O, TR R S AT 4 2R (1 JR HERs J 0 ) 2T 4k
SRS 7 Lk R A VA WA s /b T AU e i PR RE[16] [17] BRAEW FTUEI[18] [19], TXA
A DA kD AR R A DG B AR 1 R

S, E I ERAE S & T F AR RIS A SRAFEE S, TR VE 20 A5 B K AR 42 ZE (VTE)
R R R SRt T M B i 25 SR TR, AR FEIE T Meta 23 BT b s 015 9 26 3 40 T = TR AR 1)
AR, Ay BEOAIEREEST e b A A 2 i B A
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2.1, XERFERE

211 ®WEE
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2.1.2. BURE
MK ZE PubMed. Cochrane Library. EMbase. TV E %I/ 57 FI4E$4 2

2.1.3. ’EiA)

AT ERIE:  “Tranexamic acid; hip fracture; intertrochanteric femoral fracture; blood transfusion;
“ =

thrombosis; randomized controlled study; retrospective study; blood loss; Meta-analysis” ; = S %] - ez
FERRR: A4 B E s F; fd; FEYUSRBETST; RUBMETST; KilE; Meta 7047 ” .
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HHHE B EE 2 2023 45 05 A HATA] P & F IR AN 22 AR 9T 0 T R B A .

2.1.5. WHEE R RRE
PubMed 04 A 28 SReme LIS 1o
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2.2.1. MNIREE
(1) WEFExT % BRECE T, (2) WAL SRR A2 B A T o B 4T 2 O BE AL IR A 7T

(RCT)BR[BI B ER 7T; (3) T-TUdffE: 2 A IRALR 2 P IRy —Fh 26 7 B, WL T2/
ANAIT: (4) diRtebs: BRME. R, AERNE, AN EAE. fls. fiskd R
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Figure 1. PubMed database retrieval strategy
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2.2.2. HRERE
(1) WFTmBIAT 20 B (2) BdEALMSCHERE) HAMSEAE IR T

2.3. BHEREE

JE SR B (EndNote X9, Thomson Scientific 23 &) X462 B 1 SCRRIEATA R, ARG H 2 B
SRR 225 1 B () STHR B UM S AT 0 1%, FIEBR W AR & B SCRR . FEA% BECASHIE 78 B AN NI HERR R 1
BEAT RO, SRR N BB R SR, 1 2 AR S B S Al B R SCHR R B, R Lt
ATRZAS o PR PSR SC R AT B AR L, 3 2 AT TT RIR A RAT 2 %, Wb 36 3 AW 9T kAT o 4
WE AR, WMAFRE, S5BAEEIIRKER, DUERS 7281 6808 .
2.4, XHKREITFM

RGN 27 F[20]-[46]5CHR, Forh 23 F5[20]-[42])8 T BEHLXT BEAFF 7T« 4 R3[43] [44] [45] [46))& T[]
JEME A T, HH 2 44 H5F 7 53 40 BT 38 ik Cochrane FF AL 99 N 27 F6[20]-[46]3CHk, FIIH Review manager
5.3 (https://training.cochrane.org/onlinelearning/core-software-cochrane-reviews/revman/revman-5-download)
X SCERBEAT PEAN 204, PPN FRAR BB O 4107 A 23 C T ZeRal. it e Al sz il R A BV
WS R EEVPY . SR BRI S e . VR S B 5T 45 R R A 22 RUE S 7 MR AR, S C
BREEVE . SCHRMEVFE I T . 1~2 70,y XK 3~4 70, b ihife KU 5 20 A BLL,
AR e RUS: o 0 PP G R A — B W58 3 AT FT RHE
2.5. Gi/RiBHR

(1) HEAGbr: SCEME . KRNEL X Bk, FEASE . FEe. HZ T M THis i (2)
FELFRfE: BRMmE. R, REKLE, RFMAEAMHE. Wi, Mgk ERMIETE,

2.6. Gt ot

AT 788 i RevMan 5.3 # 44 (https://www.cochrane.org/) 4T Meta 73 AT, T E050 LR F AR X & 16 B (risk
ratio, RR)Z& 7, 3C & e U ) 83 i S5 , 2R 77 v A DR — U 00 T, 38 A 34 22 (difference
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3. &R
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Figure 2. Literature screening flow chart
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Table 1. Basic characteristics of the 27 studies were included

1. M 27 BRI EARYFE

%, B HAE i FHTR B 4R
2 k 3

X TXA C TXA C RIRR FAZA TXA c HE 45

LA, - RS A

2021 [20] iE RCT 66 65 629 633 Mi#kE NS XA 10 mykg ™ K 3A OO0

Nikolaou, T B TXA15mgkg™

RCT 77 88 829 833 #iuEr AEHERK NS @)

2021 [21] A el BB ET AT
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Ma, 2021 . JBE R e TXAL g AT o OE)
2] HE RCT 63 62 781 786 s NS CELPK TR ) AR K NS @
EVINITR JeEfE PITEAH TXAlgivd . @B®

2020[23) THORCT 30 30 683 68 e mwmm  (Rwsomn) N 8 g
ke, Ji B R B . TXA1givd DB
2020 [24] HE RCT 40 40 77 78 A HENET R 15 min) NS 5K @
; - ARG 15 mg/kg 10
Chen 768+ 774+ JREHE i igissT . -
' th[E RCT 88 88 N ml, RNFRE e, K 6 H @0
2019 [25] 7.0 6.8 RS /PFNA RE 3h
Luo, 2019 751+ 76.1x JECEMEE 15 mg/kg o
[26] h[E RCT 44 46 '3, o3 Y PFNA (A 15 m) K 6 @6
L LY
202120[”2'7] il RCT 50 50 7%_12(;1“ 72‘_?1221“ Hﬁf;;%f PENA Rifi1g s 1 ®g@
Tian, 2018 JBC AL ARET+AJ5 5h .
28] FE RCT 50 50 777 793 W PFNA # 10 mg/kg NS OO
. ALY 152,
gg?_lga\fzogj ZAF RCT 47 43 848-.:?51 8221 H%ﬂﬁgﬂff)i$ NS AHIERE 15 mg/kg AEHEI/K 8 @OBO®
Haghighi, 65.11+ 66.15+ JEH LT " BRI H,
2017 [30] B RCT 18 20 489 851 B BN ET 15 mg/kg AEREEK NS @)
Lei[ézl?ﬂ il RCT 37 40 778 792 H%fﬁ%f PFNA R¥rlg  AEE#HAK 1H %g%
o e o ol By
28’;’;“;;'2] Mk RCT 69 69 81 822 H}%’Eﬁf iﬁ?gﬁx AT 15mgkg  AEHEK 6H @30
LU EL Y
zg?gu???é] Eiff RCT 30 30 577 553 Hﬁfﬂﬁ%ﬁ? FAMEET  ARHT 15 mglkg  EFRERK NS %@@@
L LY
ggrl‘gb[esf]* J}% RCT 33 39 798 75 Hﬁg@f BENET  Reilg+ Ri53g &#EK 3 A ®@®@@
Virani, BE ke RAEGHHETY
2016 [35] EljE RCT 67 70 67 69.1 A B JIHERET BN 2 =H NS @O
LU EL Y
2'8{2'%2] 7 RCT 100 100 81  80.7 Hﬁfﬂﬁ%ﬁf BT AJE 39 %1 120 @O
Mohib, L3 TR R R . VISR +3h 5%
2015[37] RCT 50 50 69 70 e RARE 10 my/kg EFEK NS @@
= 3 B4R RIFAIF
?Efr,%[i’s] ERCT 43 40 835 8279 H%ﬁf BMET  m@isRN 0 EEEK NS ©
H mag/kg
s s PEEHT 10 mg/kg +
st sy WH RCT 20 20 565 56 WA FHSTE kbsomg i £mak 4 @O
EFRER
Al 500 mg 15 m,
Vijay, - ORIF, FreiiE 1
2013 [40] FIff RCT 45 45 493 488 MHEH poya Tha mgfkg/h, FLE A K NS @0
g
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iﬁii’u hEH RCT 28 28 75 75 H%fgﬁf B A 4T ARe20mgkg  AHEK NS @@
Zzgge[rjg] WEE RCT 57 53 81 82  HEMVEYT éfii%?a ﬁ]&fg r;g:’;khgﬁ% kFEK 12 @00
232%3%[34’3] RS 65 65 (oo0f TAOSE wemit  pEnA Téﬁﬁlgﬁslﬁixd EEA 48 DO
BRGSO BUE g REEPANG g
iiiﬁ] il RS 145 171 7‘;_763; 7‘;_%? it #%;ﬁ*ﬁﬁ ﬁﬁ{igg Té”jg?ﬁ I 12 ®%@
Leihg?f’ %[E RS 84 187 86 847 H%fg%f ﬂé%fﬁﬁﬁ K 1g / E& @%@

VE: RCT: BEWLXTRRIREG; RS:[RIEMER 7 TXA: AT, C. XTHRZ; PFNA: BB Ly ieBigtN4g]l; DHS: zh e
ETNESEAR; ORIF: PIFFEALAMEE; THA: SiCTTEBAR; NS: £#fid. © BKRiME; @ fWiME; @ MmiekEE;
@ REMaOEAE:; ® KbdilE; © XK.

3.2. AANTARHNRETNEGER

iz [l RevMan 5.3 145 B & 40N 23 T1[20]-[42]BEALXS E R AL BEAT R 3EA  7E 1 3, 12 R5[26]
[28] [30]-[37] [40] [42]CHRIE R 5 43 L LA L, s RIS, 4 7%[30] [32] [33] [36]CHRIE 2 7 43 v i &
SCHR, HoAth 11 55[201-[25] [27] [29] [38] [39] [41]3CHR/NT 5 4, b BEER B e AR . 7E1E] 4 1, 7]
W SCHR AR 5 B o [ BA 51 F 90156 % F Newcastle-Ottawa Scale (NOS) & #4734y, & dkygh
N 4 T5i[43] [44] [45] [46][1 801 ABURE 7T, @it NOS B3R5 H R st T i : Hh4g 3 Wi[43] [45] [46]
NEE, A L4408 E R E, BIRBRETT, 9N Meta 7904, W4 2.
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Figure 3. Quality assessment chart
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MBI PR AL 668 1, XFHE4: 706 #1), BWFFAFAESGH 2R BIEP < 0.00001, 12 = 99%),
R AL N AT, P4 R Mk i B 1 2 e B U [RR = —197.84, 95% CI (—265.51, —130.18),
P <0.00001], %5 PRER ZH 5500} IR 4H B8 e R s e I &, LI 5.

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) _:l
Blinding of outcome assessment (detection bias) _ |
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _:-

otherbias NN ]
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. Low risk of bias D Unclear risk of bias . High risk of bias

EIVE: High risk of bias (Z0{0) A XU, Unclear risk of bias (3% ) XK A& %0, Low risk of bias (54 (%) M ki A

Figure 4. Statistical chart of percentage of quality assessment items for the included literature

4. XHBREIFE R IIF BN B S LESTE

Table 2. Literature quality assessment

*® 2. XHRREE
BAMEIRRER MRABEEGY)  AgUHREGH)  SRUEG) B0 FRERE

Lee, 2015 4 2 2 8 =i
ZART, 2023 4 2 8 R
B, 2022 3 2 1 6 5
WL, 202021 3 2 2 7 =% B
R ARWUR R KRR 950, 27 20 8RR ESCHR, 5~6 70 9 A5 R SCIR, <5 MRS R SCHR

332 HFEMMEER

3£ 23 Ti[20]-[37] [39] [40] [41] [42]BEHLAT REATF 75 K 3 Ti[44] [45] [46] BB R FId 5% TRIT SRR K
A B NG L AR : 1401 15, XFHE4H: 1548 ), B AAEAEG TR HEMP = 0.19, 12 =
20%), WK FH ] e RN AY, P 2E A I AR R 2 A i R X [RR: 0.35, 95% CI (0.29, 0.42), P <
0.00001], ZH IFABRZLEO0T RAZH B me s gl D L R A2 22, WLIA] 6.

333 HEmMBREERERER

JE 19 TWi[20] [22]-[29] [31] [32] [33] [34] [36] [37] [38] [39] [40] [42]BEMLS RERT 7T Kz 3 Wi[43] [44] [45]
[46] 1R BPERT 5T e3¢ TR TR R AR A R R MG SL(E IR : 1169 51, XHRZ4L: 1276 #i), &t
FAAFAEG T 7 T (P = 0.80, 17 = 0%), HCR A e N A, w4 i3 A R AR R M 2 R LGt
X[RR =1.16, 95% CI (0.83, 1.62), P = 0.39], UL 7,

334 HEHEARRMAEREER
k12 75i[20] [22] [23] [24] [27] [31] [33] [34] [35] [37] [39] [401BaEHL HERF 5¢ K 3 T5i[43] [45] [46] IR
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PEFFEISR TR I AR T R AR AN RS DL (IR IRZH: 825 1], XTHEZH. 962 #il), #WHFAFESi
5P < 0.00001, 12 = 98%), R FHBEHLSAREAL, BEAIA S LT 5 FHE 0 Z 7 B E M L [RR:
5.09, 95% CI (3.36, 6.82), P < 0.00001], 2 FHIERAA G ML AfHm T XTI, WA 8.

335 HERPHMEES

3t 5 i[20] [23] [27] [31] [33]BEML HEBF 7L ic 3% TR AR R AE AN R RS L AR 4 : 117
%, WA 120 1), SWFFALAEG T3 FEP = 0.0001, 12 = 89%), K H AN AR, Fy2H f
Arb B 2 J S L [RR = —47.51, 95% CI (-124.68, 29.66), P = 0.23], ./ 9.

336. REARLTERER

F£ 5 3[29] [31] [32] [34] [42]BEN L RERIF T K 2 T[45] [46] 1R BRI 7810 3% T ¥R T I AR o R AR AN B S
UL AR 457 i, XHRZ: 594 ), HBFFATEAEGH 4R FMEP = 0.51, 12 = 0%), R e ik
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Figure 5. Meta-analysis of forest plots comparing the incidence of total blood loss after treatment between tranexamic acid
and control group
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Figure 6. Meta-analysis of transfusion rates in tranexamic acid and control groups forest plot
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Figure 7. Meta-analysis of forest plots comparing posttreated thrombosis rates between tranexamic acid group and control group
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Figure 8. Forest plot of meta-analysis of postoperative hemoglobin values between tranexamic acid and control group
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