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HE: BY d@dsthdhitt, ot AB (TEG), FHEANE (ACT). & Xa B-F &N L54S
MAZSE (AMI) EF4E A ZHRARERIG (IABP) Bast bR, AT ERAE L, B f bRk,
FHAE FIFHAFAE B RS R, FiE ®R 201752 A—11 ANSAARERE AMI m’féf;‘dﬁ
ARFIRANK (PCI) F IABP ¢ &4, R F KAT)6 ¥ MR8 h o fe ey £ 714 ; WEF 54 RE o)
# (PLT) L5 dnAe it ) A # B AL B0k Lig 4 e i £ Bi4% (CKH-TEG) #948X M ; CKH-TEG # R zﬂﬁ
(AR) g LA (ACT ), 4 Xa B-FHERGMEME ; AR Xa BT FWR AT ERE A E4F
A R A= ACT #9345 Wi A 42 A3 46 89 2 X% THE45 /2 (ROC) W&, 45 CKH-TEG A% ¥ PLT 5 MA.
BEMAZEME (r=057140681, 3 P<0.05), 5 KZHAAMME (r=—0783,P<0.05); AR S5H Xa B-F &
MEEAE (r=0421, P<0.05); ACT 53 Xa A-F#FHAX (r=0214, P>0.05); ROC MESWLERE
T, ARMWETER (AUC) # 0.814 (95% CI : 0.732, 0.903), % A R BBAA —0.211 0 LK k694
B A, Ak 0.885 (95% CI : 0.801, 0.952), #5714 0.892 (95% CI : 0.815, 0.957 ) ; ACT #5 AUC %
0.556 (95% CI : 0.474, 0.638), % ACT BEAA 172.99 s it LA A5 B 48, AR 0.612 (95% CI -
0.538, 0.719), #F A 0584 (95% CI : 0507, 0.673), A R EFFEFE&K G AUCHAK T ACT, it
IABP K54 A TEG 3% MLk fo o) ALk dndk 53845 4K, B ACT fL TIFHIR GRS T E A S, BT
FRRBE G A LA RE L,
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Clinical application of thromboelastography after implantation of
TABP in patients with acute myocardial infarction

Zun Hu, Jian-qiang Peng, Ying Guo, Liang Zhang, Qi Zhang
(Department of Cardiology, Hunan Provincial People's Hospital, Changsha, Hunan 410005, China)

Abstract: Objective To detect the coagulation status of patients with acute myocardial infarction (AMI)
after intra-aortic balloon counterpulsation (IABP), to assess heparin residuals, bleeding and thrombosis risk, and to
find a better way to assess coagulation status. Method Patients who underwent emergency percutaneous coronary
intervention (PCI) and IABP for AMI at the Hunan Provincial People's Hospital from February 2017 to November
2017 were selected. Blood routine and coagulation function were compared before and after surgery; the correlation
between postoperative platelet (PLT) and thromboelastography heparinase (CKH-TEG) were collected and analyzed,
ROC curves for comprehensive evaluation of diagnostic value of AR and ACT were graphed with anti-Xa activity as

low heparin concentration standard. Results There were positive correlations between MA, Angle and PLT in all
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parameters of CK-TEG (r = 0.571 and 0.681, all P < 0.05); K was negatively correlated with PLT (» = -0.783,
P < 0.05); AR was positively correlated with anti-Xa activity (» = 0.421, P < 0.05); ACT had no correlation
with anti-Xa factor (» = 0.214, P > 0.05); ROC curve analysis showed that the AUC value of AR was 0.814
(95% CI: 0.732, 0.903); when the AR cutoff value was -0.211, it has the best diagnostic value; the sensitivity
was 0.885 (95% CI: 0.801, 0.952), and the specificity was 0.892 (95% CI: 0.815, 0.957); the AUC of ACT was
0.556 (95% CI: 0.474, 0.638), sensitivity was 0.612 (95% CI: 0.538, 0.719), specificity was 0.584 (95% CI:
0.507, 0.673), when the ACT cutoff value is 172.99 s, which meant the best diagnosis value. The AUC value of

AR in the evaluation of heparin residues was significantly greater than ACT (P < 0.05). Conclusion The use of

thromboelasticity after IABP is better than that of conventional coagulation, and is better than ACT for assessing

the residual amount of low molecular weight heparin and guiding the use of clinical heparin anticoagulant drugs.

Keywords: acute myocardial infarction / myocardial infarction; thromboelastography; intra-aortic balloon

counterpulsation; blood coagulation; anti Xa factor; heparin, low-molecular-weight

Z M0 U FE (acute myocardial infarction, AMI )
B IO TR T (cardiogenic shock, CS) &5 [#E AMI
FET M EZE Y, O LR YT S AR IR X
FRif P 2 CHEE, KN ERE S (intra—aortic
balloon counterpulsation, IABP ) TE AMI & 3f CS H fifi
Sz, SRR R BA EEE L™, SRiM TABP
FHOCTF A (ALHG il T BBkl & e A € K%
IABP 2RI ) RAF N 8.1%, FEIHKAE ( EEALHE
Bk A ) R AR 2797, RIGH 3 REE
R Yo TBFHITRAE K AR Wi £ 24045 < IABP
BRI S Be P TR AR TRF R AL M AL
EEM D RE I . 1 ILEEMLAS ] (activated clotting time,
ACT) W5 %, SRR ZWF5E 02 5 78 TABP R J5 Hit
BESE Y BEN) © R HIBE TR . ACT S5 A6 H AE
S W I RAE ARSI BE MU, O ] L5 S e i)
M (Platele, PLT ) ¥& /> B i %8¢ 1R 2, 76 46 FH IABP
e T A A 0 A P B IR A, T I A R g T
( Thromboelastography, TEG ) HE Iz Wt 1fiy 3% 8% [8] %) sh 25728
b, R TR AL KRR, R
AL AU Z 0.005 ~ 0.100 TU/L MFE, fUdtm 7
2009 AEHINUNT R [ Brbn e i B EbRE b ™, ST
L] (WHO ) EVEHT Xa PT35I 5E 5 248 o it
FE AR J7 i AARDCHRIE ™ H8 T X a RIFE
PEARUERE R 0.4 ~ 1.0 TUMmI, BEATRARSIEA 2L
PUBEIRYT , AT LA R RO &tk . ORI il
i 2D U SE IS R TABP J5 5 3 AT R AL, Bk
ML AE . LA 7 P R4S R AL g e 1 Y05 A o T 3R
it #F ( citrate kaolin heparinase thrombelastogram, CKH-
TEG ). 74k & ML Bt 18] (activated clotting time, ACT )N
P Xa T PERIN , LOWSEEE MRS B RIS

1 AMETE

Il PR % 134

YEHL20174E 2 H —11 H W 8 & A\ B EE B
AMI F4T 2022 KGR B kA ATBYT ( percutaneous
coronary intervention, PCI) fH.A IABP £ 56 fiil, 6 {4
FEE A TABP B[] <72 h HEBR, 50 BIA4L, Hrp, 5
£ 40 5, Lotk 10 491 5 “PE4ERS (64.10£14.33) %
L 41 1, BEERAG 32 491, iG-S+ 3 1, WAL
38 i, WEALA OS5 ], 22wk S0 s 25 i, 45
SERSIRAS 20 6], 22 [BESORAR 5 41, AA 1432
042 o, REA 2 38 4]

12 L&

CFMS-LEPUS800 TEG il A 4t 5% 4k 3 B2 7
BHEA R TR T, ACT 1 JRS% ACT R [ 2
FE LA T, XN-9000 4= [ sh1fi &4 Hr U [ H 4
Sysmex 2T, ADVIA-2120i [ 41 43Hr 0 [ 78 =
173 H), STA-COMPACT 4> [ 3l il B4 % it £ 45
I [ ¥ STAGO A+, LDZ-52 BB [ i
RFALER) S
1.3 |IABP #&A\

KR53 E AT IABP B AR, 16745 TR #AE
RIS, EA SF B, W EA IABP 34,
PEPESIEBRAEFIIFETREE , T8 B AT %42 Datascope—
CS100 IABP #L, RHZIPKHES S0 1 2 1801« 2
il o B B 24T R 25 M s e X 2B 0T I
HIABP S M BR B, A JF 1%L & 6 250 wml
TSR A BEER K 500 ml i, i FHANEAS e, Iine4%
JE737% 300 mmHg, 1h #h%E 13, 5ml/ ¥, [FIEHEE R
ATIFE 4ml f2 RS 120 Wk, 4efise s 1 4.

1.1
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% 30 &

1.4 CKH-TEG &l

SRAE B HNEFRKIAL 2 ml, 1FR45 5 1 x 10° mmol/L
MR N 9 « LIRA . Pult/aSr RIEAs. 1 ml bt
BT E0e 1 (s 4, CKH-TEG (& 21U Jif
G, T 6 U 1) TPariilimA 20 wl £58F (A
i), ORI R S O BTEE L 340 w1, H
TEG {SU, 2 h NFER -

SR &V 4, CKH-TEG K 2 5043 45 5t
MR REEFTR] (R ) [ AR AR RS 58] £ 4 25 8 o
THHIIEE] ( B2 X6 5 ~ 10 min ) |; BRI R E] (K )
( NEE I FF 4R 2 TEG HC R IE A 2] 20 mm A [E],
S X (A 1 ~ 3 min ; B [ A& DA 5EHOE il &
TEG #f1C Bl R MBI 5K L de ff, AR
RIMFLPIL R, SHIXA] 53 ~ 72° )5 MA{H
SR Wi B AR (S %X [A] 50 ~ 70 mm ) 5 HEI
F8%L ( coagulation index, CI) ( ZF X [H] -3 ~ +3 ),

TEG | W7 T 2 5% B8 dn i (R1= X FRALAT R 5
R2= £ Z MG R) : 24 R2=R1 $2/5 WA I E1E7E
AL, R2<R1$ER P RAASGELL, 4 R2<R1
{H R1>20 5% & R1>2 £ R2 W 75 & 10 0k5 & (1 Al
MRIKHR2M 1 ~ 25U IF R R AR I REH,
A R=R1-R2,
1.5 ACT #&il

A3 30 R A A 4 i 95 I S Ao AR, A
SR, REAREBEINEE KM 1 ml, B1 ~
2 i A M AR, Sl AR TP TR . 2 K
GV, ACT {8 S WA I AR 1L A4S MG 5 T AR
BOBE LA R), ECAE AT AR R 100V T o R B B (ks
AP, S HXE 90 ~ 130s. 4 ACT {4 >
130 s i, SR BFIRNATEIFRERE , A i fm
1.6 #1 Xa BRI

fdi ] STA-COMPACT STAGO 4> [ 2l ifi 54 &% i
B0, A CARYIEMENE M bR A oA

AT- s, BB TR S AT- R EY), Hik
AN X a K 8E LA IO I0 IR LY, 5 FEbRAS
FOINA R BB Xa N5 247 Rl £ 405 nm OGIEF
TR W Xa 5 TP AR & AR, B BURKZ IR
(PNA) /INIKREYMO G EE , M BRIk o)
TIFZR MU B2 &l o B it 4 5 WO 6as 22 iU
o 2l MAniELR, THAPT Xa WA
1.7 SFitEH®E

BAE R R 352 Gt IR BORILIYY
o+ AREE (xxs) Fon, WRHBCX 455, A
KO3t Hl Pearson 12, 221521035 TAEHFAE (receiver
operating characteristic, ROC ) W<k, P<0.05 hZEREA
gt s X

2 &R

FFE%BR ACT il

RIN 44 B E A R>1 min, $ERIFERAIHE
B, A 1 RIS2 4% R2, A RIRIFE SR, A0
WA, P Xa BRFIEPEIE : 1.021 wml 5 1A
SHIA RAERTCIHFRIERH, Bt Xa HFIEHENEH <
0.5 u/ml ; MATA AZL ACT J{E >150 s,
2.2 FAREIEMEMKLEMINEESSELER

FARAEIMLEA (Hb), PLT L, ZRHS
TH2EE X (P<0.05), BEMYIRES S, 25 T5%
HFEE Y (P>0.05), W#E 1,
2.3 ARG PLT 5 CKH-TEG S#HtEx14

PLT 5 R.CI CAHK( P >0.05 ); 5 K B HAHK( P <
0.05 ); PLT 5%E[E /1 \MA 2 IFAX( P <0.05), W3 2.
2.4 I XaBEFiEESA RKEACT BIExX4

Pt Xa FiPES A R BRIEHSE (P <0.05); 3T
Xa HF{EHE ACT TEK (P>0.05), W% 3.
2.5 A R ACT 2 ENSZEEITMH

DABT Xa PR35 P Wa 000 25 5 B 1 PR 2 SR ol 4
PR, XA R 5 ACT IZWrINMEZETPEAL : ROC i<k

2.1

F1 FAUELEMNREMINESSHLEE (n=50, xxs)
Fis [ Hb/ (/L) PLT/ ( x 107L)  BEIEEREATE /s IS SEMBEIRIS R /s PRI/ (/L) B g E /s
RATH 1R 130.85£14.55  230.39+22.72 20.97 +5.09 51.79 +13.81 3.72+1.61 29.27 +15.34
RIEH 3K 105.17+16.83  14842+17.75 17.85 £5.44 47.49 878 321+1.39 22.13 +5.39
t1H 4.642 10.343 1.026 0.737 0.912 1352
P1{a 0.000 0.000 0.289 0.510 0.370 0.184
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%2 PLT 5 CKH-TEG #&ilS#rEEHE

5 R K
Ei=tN

HEE A

MA CI

r 18 Pl r i P

rfH

Py r {8 P1E r i P{H

PLT 0.123 0.534 -0.783 0.000

0.681

0.000 0.571 0.001 0.213 0.277

TR TR, A RAMZ T (area under curve,
AUC) J90.814 (95% CI : 0.732, 0.903 ), 4 A R #lkr
fH0 -0.211 B EA AL HZ W, BUgrEh 0.885
(95% CI : 0.801, 0.952), FE5H K 0.892 (95% CI :
0.815, 0.957 ); ACT ¥ AUC 4 0.556 (95% CI : 0.474,
0.638), 4 ACT HWHE A 172.99 s I EAT fe iz
Wefi, RN 0.612 (95% CI : 0.538, 0.719), Hi&
54 0.584 (95% CI : 0.507, 0.673). A R TEPEAEAT
RIREM AUCHR T ACT, WK 1.

*3 mXaBREFiEHESA R, ACT WX
AR ACT
eIt
r 1B P1E r i P{H
Bt Xa HF51E 0.421 0.002 0.214 0.195
1.0
08
0.6
H
& 04
0.2
00 1 1 1 1
00 02 0.4 0.6 0.8 1.0
1- Fes
1 A RFACT 2T EZRBMESE ML
ROC %k
3 g

AMI 5 9f CS 1Y 8 76 B A TABP J5 £ 7€ PLT Jif
b, TR I il 5 R XSS, E RTIICARSG
WH5E. AWFFEm R AR R T Bttt /g 1, S48
BUFA 7 2 LSRR S Im PR, el s i Sz A2, A
WFFE LT AR5 E B, & A TABP K26 3 K4
PLT V2l Js/DRREE IR 20% LA b, TRlHFoAR AT S i
TIREA RE S WA S5 A8 ARSI B A G EE IR S . 5
[ Y BFSEH0E — B ™, % TABP T2 PLT 46 /0 5 4

] LA 563« O IABP EREHLHZ S %) PLT HE47PE
W, S PLT /" ; @ IABP B AJG I3 P- PR
WRETHR, PLT WGALRRENSSE, PLT BERTREG 2, &
| PLT s> ™ 5 F 1A S PLT W ; @TEE
SLHEZ TABPIRIT IR, VAT L s J1 2= ek
AR PLT HHECFRRH R ™

AWt PLT 5 CKH-TEG #HICYERF5E & 3,
eI . PLT 5 MA 2IEASE, Horp e f =2 e me
MM EEHRI HH AT EF 4E 8 (1 R PLTOIRE, 32 PLT M 4F
YT 1 FSER , 2% PLT Y/ B 753 A2 BBk A R
REFIHIILINRE ; MA {5 35 2 s e i B ke i ol i
. 80% J& Hi PLT 520, %[ /A . MA 7E PLT 35 /> i
T LA YR AR B RO B SRR B O, 5 A ST
BRAGE SIS —80 ™, A TABP RS PLT B B
B, PLT PHECH B R T LA, (HICRE B
Ite 2 RN . A5 E T H CKH-TEG 43#7
PLT 114080/ 35 19 PLT e 5 R BE L 2R, 2R
FGEK TABP {# FHA (8] S fiiidE PLT, XF#0Wr IABP RJ5
S I 0 AT R AR S

Wid A R, ACT 54T Xa K715 PE YA PERF 5T
B, A REACT R - IR TP R AT,
(] Fsf %o L XU A PR o IR b, 40 Xa A1
o AR S BN B R B 2R A i, TRk AR A
MRS, JovkwAb e K i WU " [R5 i
FAER PR IR I, T Xa 1 Wt i FEAIG,
HOCHE AT TEE AR 224, [RIEHT Xa PR Wi
SERTCEINZIARAT, SO R FI 2252548 0k
ZAYNM:, AV ERIT-BARE A, A RXFRE
AR E AR

AHIFFE LIS Xa B35 14 Wa 0 R 22 5% BRI 45 2
ShME, 2561 A R ALACT B2 EZE AR ROC
Mk, 5 ACT &S, A R ERIN AMI 3% PCL AR S5
{1 FH TABP F9 JFF 220 J3 ] S 4 b e W ) Stk B e
S, I EAERB 2B E, FIRERER A S
BEMCRES, HAIGARSE 55 (BREF5E B IABP
AJ5 R S i 2L, AR 2 e A, SR
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