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Sonoclot analysis in patients with cardiac surgery and its correlation with conventional coagulation tests”
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Abstract: Objective  To investigate the correlation between Sonoclot analyzer and prothrombin time
(PT), activated partial thromboplastin time (APTT), thrombin time (TT), fibrinogen content (FIB) and
platelet (PLT) count in conventional coagulation test. Methods The results of activated coagulation time
(ACT) ,coagulation rate (CR) and platelet function (PF) detected by Sonoclot and the results of PT,APTT,
TT,FIB and PLT in 281 patients undergoing cardiac surgery were retrospectively analyzed. Correlation analy-
sis was made between the parameters of Sonoclot test and the results of conventional coagulation test and PLT
count,and regression analysis was made to evaluate the relationship between the parameters. Results ACT
was positively correlated with APTT and TT,the correlation coefficient, P value and regression equation were
r=0.622,P<C0.01,Y=1.524X+118.184;r=0.528,P<C0.01,Y=2.076X+141. 336, respectively. There was
no significant correlation between ACT and PT,FIB,PLT. CR was negatively correlated with APTT and TT,
the correlation coefficient, P value and regression equation were r= — 0. 433, P<(0. 01,Y = —0. 193X +
30.3443;r=—0.415,P<C0.01,Y=—0. 296 X+ 28. 164, respectively. CR was positively correlated with FIB and
PLT,the correlation coefficient, P value and regression equation were r=20. 449, P<0. 01,Y =28. 241X +
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5.757;r=0. 206, P<0. 01,Y=0. 041X + 16. 376, respectively. PF was negatively correlated with PT and
APT,the correlation coefficient, P value and regression equation were r= —0. 209, P<C0.01,Y=—0. 098X+
3.385;r=—0.213,P<C0.01,Y=—0. 010X + 2. 558, respectively. PF was positively correlated with FIB and
PLT,the correlation coefficient, P value and regression equation were r=20. 389, P<(0. 01,Y=0. 771X +
0.608,r=0.615,P<C0.01,Y=0.013X+0. 392, respectively. ACT was negatively correlated with CR and PF,
and CR was positively correlated with PF,the correlation coefficients, P value were;r=—0. 644, P<C0.01;r=

—0.196,P<C0.01,r=0.528,P<C0. 01, respectively. Conclusion

In patients undergoing cardiac surgery,there

is a significant correlation between Sonoclot parameters and conventional coagulation parameters in monitoring

coagulation process and state,and there is a significant correlation among Sonoclot analysis parameters.

Key words: Sonoclot analysis; cardiac surgery;

Sonoclot 43 Hr A B 1975 4F & B LIk, |73z W H
T PR - BE 1 T R A o /0N B Ty A W, 5 Bl R 0 s
RSN & B AT 48 S G PRIB YT A6 O I 55 AN B
JHF % T AR 0 At ) i i K TR DA R EE W Ok
MLAF 5% 25 450 2 4% T B AR . i F Sonoclot 43
BEASCRT R A3 1 30 R AR A A 1 1t 3 25 2 i, HAAG i 2
BOnT DSz W SR I 2R G0 B0 L T A B E R TE R I
W4 I 2T 4 B 1 R I A (5 B . A SO Sonoclot
A3 BT ASCRE I 2 B0 5w B B I 2 BB AN I /N Al (PLT) 3
B 45 RAE— LB BT AN [ Jy vk 7 W 00 E 1y T 1
S [R) g R A R IR R iS5 %
1 #ERE5A%
L1 skt s 23 B 2016 4F 5—8 H AEAS B
fERE B3 281 1 i i IR 95k, Hodh 55 160 ], £ 121
), BFAERO~T76 2,14 (38.28+24.18) % , Hh
Je RO NERE T AR BEH 107 6. 564k 3h ik 55 15 7 4
AR 56 ], 0o W e RS A 78 A kb R 66 ], 0 I K o 4
FAR 13 B HoAh 0 BEF AR 39 B, 49 5 38 1%,
19.9%.23.5% .4. 6% 1 13. 9%,
1.2 {U# 57 3£ E Sienco 2 H A 771 Sonoclot
HEi K PLT Dyag s A A%, B 2232 70 A0 43 B 34 5 25 1
IL A#| 4 7f ACL TOP 4 [ 3l il % 4> Br 4 K H e
B bR T G SO R s 36 B Beckman 23\ AR 7Y
LH750 4 [ 8l i 8 53 7 4% B Pl 2 2 A i 53468 o %

Wil
1.3 i
1.3.1 AARRE i &Y RNOESETF ARG R

FRE Wb i (ICUD |, [R] i R S i ik i 3 4y Hoepr 2 ffy
FA M BR AN HTEE . FH T Sonoclot 43 # LA B & I ¥E I 2/
AEEE ML B8 IR B (8] (PT) . 36 4k 30 45 Bt I 36 B 6 (8]
(APTT) ¥ I i B (6] CTT) | 2F 4 4 14 )5 £ & (FIB)
R s 1 £ LA 2 e U 2 R — 81 (EDTA-K,) H .
F PLT 140, B BEARYFE R LG 2 h Py [R) B
Sonoclot &t Ifl. PYIH A1 PLT 3%k,

1.3.2  Sonoclot ¥l 785 IR 4 4F T FF B 55 2k
TR FHR BT 25 38 7E AU 2% b 85 0.5 mL 45 R B 4 ek
ZIEAZF 1 mL EP &L MA 20 L 0.2 mol/L

coagulation test

CaCly o T 53] VR ) o 715 % 1) 388 30 2 00 a6 1 o AL
A G A EEAS 340 pL. EHLASHEI . BEMiE S
% By B 4 B L 1 5 44 O SO N 0 BT A0 Ak B
jgth Sonoclot EME . 1158 H 300 &E 1l B (8] CACT) | #¢
1L 3 2% (CR) Al /MR B BE (PFO A .

1.3.3 ®WHMBEMINEERN FE=EEAET B
PR B P 6 Y 4 00 8500 J5 43 5 13K L 4 8 3 I 3E 43 BT A
K PT.APTT.TT 1 FIB,

1.3.4 PLT %0 fEEIRFZMT K EDTAK, #1
A MR 2 G . 44 A sh il 40 4 Br A 173 H 5

1.4 Siif2¢ab¥e SR A SPSS16. 0 88t %% (4 47 4%
M. IESMEFE K Kolmogorov-Smirnov ¢ £ 5 , X}
F Sonoclot K2 5 F #EE ML 8 5 2 58] 19 A 5
PE 53471 R F Pearson AH G 73 1, XA A X X RS 4K
B B 58T, LA P<<0.05 W54 Giil2E XL,
2 % ES

2.1 Sonoclot £ I K & HEE LK 50 25 S 1) St
AR % K%, ACT,CR,PF.PT,APTT.TT,
FIB #4591 43 i (P<<0. 05) , PLT N iE 24> A
(P>0.05), %S E ASAE P AR 1 25 e B UG
e/ ME R R R & 1.

2.2 Sonoclot 255 & FLEE il 2 % (8] P P9 AH 5C P 43
¥t Sonoclot ¥l 2%k ACT.CR.PF 5 & ¥ &E 1 2
B % PT.APTT.TT.FIB f1 PLT 2 [al 4 &K 16 48
HHEMA R 2, Sonoclot 2405 & MLEE .2
B AHT R, ACT 5 APTT fil TT # 5 i 2 1F 41
*%,5 PT.FIB fil PLT Tt #F M XKk F;CR 5
APTT il TT # 2 B F iM%, 5 FIB fil PLT # &
BFEIEME;PF 5 PT A1 APTT E B FHNME. 5
FIB Al PLT & & 3% 1EA K.

2.3 Sonoclot Z %5 & ML &E 2 F A 18] 13 43 B
ACT 5 APTT Al TT ¥ 52 W& M X R EP
FE A B4 Bl r=0. 622, P<C0. 01,Y=1.524X+
118.184;r=0. 528, P<C0. 01,Y=2. 076X+ 141. 336, I,
K 1A.B; ACT 5 PT.FIB #1 PLT J& i &A1 X X &,
CR Y5 APTT Ml TT ¥ 2 & F R A MR . P H
BT 5 R4S r=—0. 433, P<<0.01,Y =



. 2624 -

Bl g [ o ¢

£ 2018 4F 11 A% 39 %% 21 # Int ] Lab Med,November 2018, Vol. 39,No. 21

—0.193X+ 30. 344; r = — 0. 415, P < 0. 01, Y=
—0.296X+28. 164, 43 % W. | 1C.D. CR 5 FIB fi
PLT 345 8 3 IEAH 3¢ HIOC R M, P (E A Ial I3 J5 72 4y
BN r=0.449,P<C0.01,Y =8. 241X +5. 757;r =
0.206,P<C0.01,Y=0. 041X +16. 376, 53 5| W& 1E.
F, PF 5 PT Ml APTT & & 3 G 5C MG R B P

EFNE )T 7 FE 4y Bk = — 0. 209, P<<0.01,Y =
—0.098X + 3. 385; r= — 0. 213, P<<0. 01, Y=
—0.010X+2. 558, 4+ B WK 1G.H, PF 5 FIB fI
PLT 2 83 EAH ¢, M ¢ R 5. P A8 A0 8l 15 J7 72 43 %)
Fr=0.389,P<0.01,Y=0.771X + 0. 608; r =
0.615,P<C0.01,Y=0.013X+0.392,4 5 W [& 11.],

%1 Sonoclot Bl 555 % HUEE I #6 TU5 B 0 55t 438 (n—281)
Sonoclot 5 il 2 % HHLEE IR I 2 5L
St E
ACT(s) CR(Sig/min) PF PT(s) APTT(s) TT(s) FIB(g/L) PLT(X10°/L)
HH 186. 9 21.7 2.1 13.1 45.1 22.0 1.93 129.7
H{H 173.0 20.0 1.9 12.6 38.2 15.9 1.83 121.4
i ifie 22 59.1 10. 7 1.2 2.5 24.2 15.1 0.59 54.3
i 1.9 1.0 0.5 2.5 5.3 2.1 0.97 1.2
Ui J 5.9 2.2 0.5 12.4 45.7 3.3 1.57 2.6
e /IME 80.0 2.9 0.1 9.5 20.5 9.6 0.28 19.0
e KAH 514.0 74.0 5.1 31.9 300.0 83.5 4.11 387.3
£2  Sonoclot IS5 5 HUE M# S KR 2 547 (n—281)
PT APTT TT FIB PLT
2R
P 7 P r P r P r P r
ACT 0. 860 —0.011 <C0.01 0.622 <C0.01 0.528 0.542 —0.037 0.214 —0.074
CR 0. 104 —0.097 <C0.01 —0.433 <C0.01 —0.415 <C0.01 0. 449 <0.01 0.206
PF <0.01 —0.209 <0.01 —0.213 0.107 —0.096 <0.01 0.389 <0.01 0.615
=2.4 . ==~0.296x+28.164
600 LSS 600 =g onx::;:: 80| F013030504 ] . Y o
500 o 500 ° o
° ‘ 5 6 e . °
100+ o 400 H B 2
» °g° ° > ° o o 2 \E = °
>~ 300+ 82° %y & 300 887, 10® ole ® 40 L
= 5. 5 WE . §°° * < 2 o
200-] ¥ <2001 s ; o %@ & o S0 o o R
100+ o 100 % N - .. <® :!6025 °
d T T T T T T T 1 : . N : y L) : U 1}
o 50 100 150 200 250 300 "J 2]0 4'0 6‘0 9’0 I&O (') 5‘0 I(')D l.I‘O ’!‘)0 '.‘;0 31)0 " 2 » 2 » L
A ARTT L5 B TT(s) c APTT (s) D TT(s)
] A ,  eeme] | | ] T
60 ° ° 2601 ° * o é'wo;\n > p
= = Q °
gu» E’qo- % o © =8 f'? ;:P: ° by
5 . 3 L A < i
x S ° N - a °°?°o °
201 20-1 s, o . |
T o] ‘T L T
0 1 : i H 5 13 100 200 300 50 s 0 15 20 2 0 38 0 SO 100 150 200 250 300
£ FIB(g/L) = PLT(X10%/L) a e H ARIT (=2
Al
6 y=0.013x+0.392
] i ) R=0.378
: e e o °°° ° 8
a- Al ¥ ‘fgq;’:% = 1 °
w, | oo’ o m e
= & oe‘b\°‘eg>e£ &
- S o 2
1 S Ty o
4 & o ©
'S I ) °e %ﬂ b
T T T T T T Lal e
o 1 2 3 4 s T T T T T
F|B(g/L) o 100 200 300 400
| J PLT(X10%/L)

HABER ACT 5 APTT Ml TT #5 B ;C.D ER CR 5 APTT A1 TT §Us B EF %8 CR 5 FIB M PLT #5 Bl ;G H /8 PF 5 PT Al

APTT # 58 51.] %75 PF 5 FIB FI PLT Hi & &
B 1

Sonoclot #& i S # 5 % M F MM S K E T 5 HFE S E



E AR I E ¥ 4% 2018 48 11 H 4 39 %% 21 #] 1Int J Lab Med,November 2018, Vol. 39,No. 21 e 2625

2.4 Sonoclot #iM =%t ACT.CR #1 PF Z 6] 9 4H 6
P A X Sonoclot & U = 351 2 KU AE B 9 AH O 1 43
B ACT 5 CR 2 i # 56 (r= —0. 644, P<<0. 01);
ACT 5 PF 2 i 26 (r=—0. 196, P<<0. 01); CR
5 PF Z A & IE A% (r=0.528,P<C0.01),

3 it ®

I PR b5 B € 1M T B O A 156 85 PTOAPTT,
TT.FIB Fl PLT $1% 55, i3k 632 56 fa] e ok, 7] % e
I FR G A2 75 S i AR s ] K, (H AN g Sz ik ) 25 ¢ 1l 4o
T rpr 25 B i R 18] 0% AH B /R T . Sonoclot % Il &
PLT Ty 8 431 A3 AT LA W W44 S 558 I 11 4 38 2o 72 A 45
PLT 7E5E i 52 I o i V8 IR B . L T4 D 38 Oy 1k Ak
RN TR BN [ U Y =) DA I 731 E7N
BRI B By f L A B A S DLBE ILAE
51 77 2R LS T X8 IV b A A R i g R
BhE AR A AT SE A . Sonoclot B R4 1 %
I3 2 1) 2 28 0 P A i 22 A 2 8 B i T S 4
# ACT.CR 1 PF,

ACT RIS B 10 B ], 2 W5 00 10 9 A A D) 15 7
A5 B B T 32 B W PN R P O I AR 4 IR O 5 I
WS ma e, AR ROEFREH
ACT 5 APTT 1 TT ¥4 3 (09 A &Pk, i Ui W]
ACT 555 HEE i 50 45 I 48 A5 A7 AL =Z AL . ACT {H
2 B R 2 PN U RE I R 9 P IR A P A R O
WFiEdE, 5 APTT A AW L. 53— 7 . A8 3C
] i, ACT 5 PT.FIB 1 PLT #JC 8 2 A1 ¢k, X
WA ACT K A4 2 S0 5 B ot P57 19 1

CR ZBE I #h 22 & T+ 55 — > BER, RoR B
VF1) PR 358 LA 5 3 I e £F A K T A G R ) 45
W T AR AR . — BRI A4 RK
PR CROBOR , M el BBE » )z =z » CR /)N il 225
MO, AR ER CR 5 APTT. TT ¥ & 8%
OG5 FIB Al PLT ¥ 5 I 2 EAH G, b 5 FIB
HH & e DAL UE B CR [A] 42 Jiz ke £F 2 2 (9 J5 K F
P I bR ot PR 1 0 M 2 B CR fE .

BEI LA A REEAE NG EE PLT WS 5T
BT D WA AR - B I A5 5 50 N T 3 5 L ARl Bl 2R 1
T &5 35 B fe R o o TS R SR 4 1 3 e AR
BERE R 2T T B S MR I R AR AR 45 R TR
B BN EF 4t 1 1 2 RAKTE WS BE 0 4 i) 5 B
B 5 E R 0 R ot A 4 3 R P Sonoclot T 4R
2 RO A 13 BAER PLT T A8 9 A X5 {6 B
PF., AXZRGETH LY. PF 5 PT.APTT il TT £
A&, 5 FIB il PLT 2 83 EA¢, L H &5 PLT
HAT R A . PF M A S i Bk i 46 0 5 5
% FIB /KDL K& PLT (1) J55 A& U5 1 i ¢ . PLT
THEOE# EH WA PLT ZhEE =% oL, iX

{GE A H AL PLT $HECARBE B & 8L, 1 Sonoclot N
A I PLT Zhigs,

Sonoclot Jz Y& eI A F FIB fil PLT &£ 5
P14 B I 3 4 0 JRE O SN ) A el AR A X 2
FAHE AR AH B 45 5% . A SCR Sonoclot 5 il
I B =W 24 ACT .CR Ml PF i 1 56501, th
AL ACT 5 CR R PF 2B A, L H 2S5 CR
KR . IL4h, CR 5 PF 2 8]t 77 7€ i 3 15 A
O3, 2 B B M X F Y E MR PLT T fg 23 5%
CRfH.

Sonoclot 3 A AL AT HI T Il R 15 0 &€ 1 LA &% PLT
Tifig . Beom W ) L 45 S 69T . 5 R RLEE I 2 g 0
T4 A5 A A AL 3 S FE SN PLT o) B8 Uy 1T B 2
F# M PLT i1%k. i H Sonoclot 43 ¥ AE fi% $2 ik sk
PR A 14 4 5 P2 2l A5 A 5 o G 0 R 3, o B oy L o
FIR SR 5 3068 00 Ik TF5 A S5 28 0 P 386 I R 285 1
I3 A R AL T B RS2, Sonoclot 4y
B 2532 B4R 2 B 210 2 o Bb an A8 i B &2 050 TR 1A
S AFTEARMARIR I 17 B Sonoclot 43 7 M DA L 55 i
AP A8 RS R I PR R A AR L
DERAT o3 B HB 3 1 EL AR I L 45 LAt G 30 45 R Ok
FiIHT
4 &

O IETF AR T, Sonoclot Z405 K BLEE Il 2 4L
e W0 E It Ao AR AR A B B 3 AH 56 1 L Sonoclot 43
M 8 A7 A S AH O

S % ik

[1] CHAUDHARY V,CHAUHAN S,CHOUDHURY M, et
al. Sonoclot analysis in children with congenital heart dis-
ease[ J|. Asian Cardiovasc Thorac Ann,2012,20(5) :544-
547.

[2] LEE B,AL-WAILI N,BUTLER G.et al. Assessment of
heparin anticoagulation by Sonoclot analyzer in arterial re-
construction surgery[ J]. Technol Health Care, 2011, 19
(2):109-114.

[3] ZHANG Z L,CHEN Y P,TAO C H,et al. Establishment
of reference intervals and transfusion criterion for Sono-
clot analysis [ J]. J] Huazhong Univ Sci Technolog Med
Sci,2016,36(4) :614-617.

[4] WANAKA K,ASADA R,MIYASHITA K,et al. Novel
HIT antibody detection method using Sonoclot coagula-
tion analyzer[ J]. Thromb Res,2015,135(1):127-129.

[5] WAN P,YU M, QIAN M, et al. Sonoclot coagulation a-
nalysis:a useful tool to predict mortality in overt dissemi-
nated intravascular coagulation[ J]. Blood Coagul Fibrinol-
ysis,2016,27(1) . 77-83.

[6] PEARSON K,JENSEN H,KANDER T,et al. Desmopres-
sin in vitro effects on platelet function, (N # %% 2629 7i)



Elfrtogo 24 2018 45 11 A% 39 6% 21 |

Int J Lab Med,November 2018, Vol. 39,No. 21

. 2629 -

PR il PR b 30 5 T 58 29 A0S G B8 T WL 56 T 52 46 A

PEATRABT S LR BE AT FES B N (.
S % Uk
(1] BREH %

(2]

(3]

[4]

(5]

[6]

[7]

S TN LRI S A T R e 45 T 9 AT G 1k
W2 R ST [T ], b A B e R g 2 2 3K, 2014, 5 (17)
4288-4289.

e X TR B BRAE AL T S8R O IR A P TR A G
el F Y Logistic [| 1943 #r [T 1. I PR AT BE W 2% &
2014,30(4):370-372.

A W e RS AR L 4F L PR R RE K S BT 1 AR 5 ARG
7 CRAT RAN KA N 09 LR A7 20 M LT 0. b B2 27, 2014,
11(3):491-493.

LB BRI AT POWR 286 T £ BUAT S AH
JiF i B 7 A e M LT ). [ B 25 27 25 3, 2015, 22 (21) £ 199-
201.

T R AE  BR AR L S5 R M AT R AFP kg S
Wi R A it S I )RR S LT . o 4R i 98 B 96 2 7. 2016
23(14):958-962.

XNEm 3K E = IR AR o L35 BEMEH B J £ BT R
9o B A KT 5 R R M 09 6 R [T, ARad s e 20 i 5
I R, 2016,23(3) : 241-243.

2Tk A I S AL SR ISR TR R PR TR K

(8]

[9]

(10]

[11]

(12]

[13]

[14]

AFP {5 AFP-L 3.GP73 il AFU = 3 5 2 1) /1 26 o
W5 )], AL A Ai2Y7 .2016.,21(2) . 280-281.
WIGE U AR WS 2. ST A R 56 BT R 45 I R 4330
rb i A BT A A OC B A g L) . b [ 2 3 2458 i, 2015,
24(6) :882-883.

T HT L N [ LA S O 580 DR R I O TR R R T
RERZ M B ZE 0], T E B 25 5 ], 2015,17(9) :893-894.
M— S0 PR B 2 S i T BE R I E I 98 BB R R
FIU . 525 55 Pi %, 2014 (4) :454-456.
MRS, TR BRI, 4. I3 T X T R R 1 T B
FUFF A= Ak 48 b5 19 52 i LT 1. Wi 71 P 2%, 2015, 37 (24) : 2010-
2012.

L ROR TS AR ZE TR , 4. TACE S % M i 98 1R % vt
) B8 s ma LT ], Ik BE 25,2014, 19(6) : 863-864.
BB, X B R, S SRR E AR AT REA
R0 7 J R B i 02 Wb R (B LT b B 2 R
##,2014,11(1) ,83-85.

ST AR B L o 0. OB BRR L o L2 SR T
RS R 1 73 BR A K I xR & R 2 W i
(). SeHEE %24k ,2014,14(16) : 2650-2652.

s fa H 1 :2018-03-24 & [8] H #5:2018-06-30)

CREHE 2625 30

7]

(8]

[9]

[10]

[11]

monitored with multiplate, ROTEM and Sonoclot[ ] ].
Scand J Clin Lab Invest,2016,76(4) :282-290.
AGGARWAL V,KAPOOR P M,CHOUDHURY M, et
al. Utility of sonoclot analysis and tranexamic acid in tet-
ralogy of fallot patients undergoing intracardiac repair
[J]. Ann Card Anaesth,2012,15(1) :26-31.

SARODE K, HUSSAIN S S, TYROCH A.et al. A Re-
view of the current role of blood clotting analyzers in clin-
ical practice[ ] ]. Cardiovasc Hematol Disord Drug Tar-
gets,2017,17(3) :167-179.

DZEMALI O,GANTER M T,ZIENTARA A,et al. Eval-
uation of a new sonoclot device for heparin management in
cardiac surgery[J]. Clin Appl Thromb Hemost, 2017, 23
(1) :20-26.

BHARDWA]J V, MALHOTRA P,HASIJA S,et al. Co-
agulopathies in cyanotic cardiac patients:an analysis with
three point-of-care testing devices ( thromboelastogra-
phy, rotational thromboelastometry, and sonoclot analy-
zer)[J]. Ann Card Anaesth,2017,20(2):212-218.

WAN P, TONG H S,ZHANG X Q,et al. Diagnosis of o-
vert disseminated intravascular coagulation in critically [l

adults by Sonoclot coagulation analysis[ J]. Int J] Hema-

[12]

[13]

[14]

[15]

tol,2014,100(2) :125-131.

YANG W X.LAI C L,CHEN F H,et al. The value of
Sonoclot detection technology to guide the clinical medi-
cation of the perioperative anticoagulation and antiplatelet
therapy in patients with acute myocardial infarction un-
dergoing emergent PCI[J]. Exp Ther Med,2017,13(6):
2917-2921.

RAJKUMAR V,KUMAR B,DUTTA V,et al. Utility of
Sonoclot in prediction of postoperative bleeding in pediat-
ric patients undergoing cardiac surgery for congenital cya-
notic heart disease:a prospective observational study[J]. J
Cardiothorac Vasc Anesth,2017,31(3):901-908.
BISCHOF D B, GANTER M T, SHORE-LESSERSON
L,et al. Viscoelastic blood coagulation measurement with
Sonoclot predicts postoperative bleeding in cardiac sur-
gery after heparin reversal [ J]. J Cardiothorac Vasc
Anesth,2015,29(3) :715-722.

KANDER T,BROKOPP J,ERLINGE D, et al. Tempera-
ture effects on haemostasis in whole blood from ticagrelor
and aspirin-treated patients with acute coronary syndrome
[J]. Scand J Clin Lab Invest,2015,75(1) :27-35.

(Wi F 38 :2018-02-14 &[] A #:2018-05-16)



