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Abstract: Objective To investigate the application effect and value of thromboelastography (TEG) in
guiding non red blood cell transfusion in patients with non-small cell lung cancer whose blood loss was more
than 1 000 mL. Methods From February 2016 to August 2020,171 patients with non-small cell lung cancer
(NSCLC) who were treated in Shantou Central Hospital and the First Affiliated Hospital of Sun Yat-sen Uni-
versity and had an estimated blood loss of more than 1 000 mIL before operation were randomly selected as the
TEG guidance group,and the TEG test was used as the reference basis for the selection of blood transfusion
treatment. In addition, 105 patients with non-small cell lung cancer who predicted the bleeding volume of 1 000
mlL before the same period were used as the routine guidance group,and blood coagulation test was used as the
reference for blood transfusion treatment. The differences of intraoperative fresh frozen plasma (FFP),cryo-

precipitate (cryo) and platelet (PLLT) usage were compared between the two groups,and the differences of in-
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traoperative blood loss, postoperative 24 h blood loss, postoperative hospital stay, postoperative secondary
bleeding rate, postoperative 15 day and 60 day mortality were further compared between the two groups. Re-
sults In patients with non-small cell lung cancer whose perioperative blood loss was more than 1 000 mL., the
abnormal coagulation function of TEG showed the pattern of low coagulation state and primary hyperfibrinol-
ysis. The dosage of FFP,cryo and PLT in TEG guidance group was less than that in conventional guidance
group.and the differences were statistically significant (all P<C0. 05). The intraoperative blood loss, postoper-
ative 24 h blood loss in TEG group were less than those in conventional guid ance group, postoperative second-
ary blood loss rate,postoperative hospital stay,postoperative 15 day and 60 day mortality in TEG group were
lower than those in conventional group, however there was no significant difference on intraoperative blood
loss, postoperative 24 h blood loss and postoperative secondary bleeding rate between the two groups (P >
0. 05),but there were significant differences on postoperative hospital stay, postoperative 15 day and 60 day
mortality between the two groups (all P<C0. 05). Conclusion TEG can effectively guide the selection of blood

products,reasonably adjust the infusion dose, effectively reduce the mortality of 15 and 60 days after opera-

tion,and improve the quality and safety of blood transfusion.

Key words: thrombelastography;

B[N DN R e N Dl el 115 177 N o
WL — AN 2k 2278 175 DX I L 0 B DI f e AL
LA YT 2 A8 /0N 40 i il 93 6 3 2 43 PRl R 300 7™ & o iy s
A AAE 7 fe R A A T B E S . A g 1M
SRS, K6 I 357 6 DK % 1M (FIB) 1 if /b Al (PLT) I fig
e DA U R i=F TN (F~ 0= 9 A i | . 4
O RE I ARG T B A S A LR 20 R AT B S I A
B S TR R I AS I B R B X A AR AR
M3 JC I 40 A 2 5, 5w B 2 6 I o £F 1 0 7 v
— I 2] B — B R RE S B ) BE L AN % PLT
55 At 1fi 40 B B4 1 T TG R WE B 1S PLT fil FIB 3
REM B WL PLT Bt 19 43 B i AR X/ 5k 48
AR, ER M 25, R B W B AR Y R Il B
P AT ) L CTEG) & — 1738 2% 19 4 1 4 4
AR 2 R SR B L 4 A AR L R T IAL9A T B A (A5 2
MR ST S . 2016 AR RR Y™ 5 A 45 i
FIEE i 7 3 48 m HE A TEG /B 848 5 1k iR
ISP 2015 AF AR B 2 2 R I 2 40 23 LR 300 0 45
FHERE TEG 35 4 . 35 45 1 0 55 oo i s . A aF
gt TEG 55 il B e i A8 4 A 7 [ A 30 5 4 % i
FA T RO A5 A7 76 25 5 B IA) 8L, 7 DL R 4 .
1 #R5H%E
1.1 — ekl BEPLEEEL 2016 4F 2 A & 2020 4F 8
Ak 7 e BE B R H LK 2 B R AR — BE B sk
2, B WIRTFOH B i 1 000 mL PL R 171 f6]dE
s 9 SR B O TEG #8 54, R TEG Kzl 4k
TEPEE NG YT 10 S ARG . Hoh 53 94 B, £ 77 ), 4
% 26.3~87.6 %, (46. 154+10. 23) % 5 & I B IR
R 36 B LA 0 O E R 25 L A O i i R
H 15 B, 5 DL TR AR 0 R IR O & 1 000 mL
PL_E B 105 (I /0N 20 it il g HR R B RLER S 4L, R A
L L RE o G T A A o % L3R 9T S Ak e .
72 B, 4 33 L, AR Y 25. 6 ~83. 9 %, F 1Yy

routine coagulation test;

perioperative period; blood transfusion

(44.949. D% . GIFHERMGEH 21 #. & IF @ &
BT B A I s AR B 16 #l. 1k TEG 8 &
SN RS T 4R I XY O 22 U L. R A A
J\ R FE PR i 98 TNM 23 845 D (2017 4E 0D : Tla,
T1b.Tlc.T2a.T2b.T3.T4 #. AW W57 £ B4
¥ 4% CEMS LEPU-8800 TEG Iy T 4t 5% & ¥ [ J7
BHE AR SR A . SYSMEX CS-5100 #E I {X B Si-
emens Healthcare Diagnostics Products GmbH /3 7]
A 77 mindray 5 BC-6800 4> [ 3h 143 25 1ML 7 41 L
A3 AT A BRI ity A= 4 B 7 o 7 LA A R #D

PARRHE: (D BRFXRE S B FRE ;2
BB TE 18 % DL b5 (3) B AR v iy i & 8 &k
1 000 mL, HEBRFRUE . (DA IO BB 55 2 4R
HUIRERES & 5 (2) B 5K R 0 48 25 B HUE R B
H (O AT HAEHAE A A H .

AR ST ARAT B 5K @ G R B Sk T e
P& [ I 2 10 P 2% B 45 W R A
1.2 ik
1201 I ALEE M A I M 225 (1D PLT Kzl &
SHAE . T R K I A I Y AT 43 B ARG
PLT, %l k (125~350) X 10° /L, (2) &4
Y i 6 B A B CAPTT) L £F 4585 (1 5 (FIB) | i il J5
IF ) (PT) 6 I A s 1) CTT)  D-— B AR (D-D) 46 9 %
SHAE . TH R CKE O 0 T i v AT 1 4 A
B2 4 (0. 11 mmol/ID{R A 4% 1 500~2 500 X g &
D15 min. A FE MG, #2 BAL S U6 HE 45 2
TR, PT 2% H:11.0~14.5 s, APTT 2% {H.:
28.0~43.5 s,FIB 3 %{f.2.0~4.0 g/L,TT &%
f:14.0~21.0 s,D-D Z#(f.<0.5 pg/mL,
1.2.2  HHLEE 5 L 000 19 2 2% F5 A S i 26 05 1 B
S HBHE PT 8 APTT>Z %4 ERRME R 1.5 £%5. 0
Y A T30 R R 45 T 10~ 15 mL [ 37 & vk 75 1 2%
(FFP), 3 FIB<{1.0 g/L. 4 /8 & T 5o 4R B it 45



EfrhhE¥£F2021F7 A% 4245% 148 Int ] Lab Med,July 2021, Vol. 42,No. 14 » 1707 -

T 0.2 U WA UL AT (CRYO) ., B #F PLT<
50X10° /L. ¥ I AT w457 1 U i PLT.
1.2.3 TEG#HAKEMHERE 55 E R RIE 10 min
P BRI AR 20 pLofinA 1 000 oL f#
I A 23R R 9 B0 4 min AR RO 19 I EE 340
p L ZERR v e RS U BH A R AT A

1.2.4 TEGHAKMSH KE X (DR BEEIM
FEFF AR AN . FL 255 1 Y FIB BEHOE jl 2 0] ) — B
R, RAGIEFTEE A 5~10 min: R>10 min, $£75
BEMLH 8=, nlam it b 75 FFP b A7) 1E. (2)K B
[) 2 DA R B[R] 26 64 2 #90 R BE 38 20 mm JIT 5 ) ]
W) 2 ol B 2 B . Angle {5 3F A 7 & FIB
TV B S FH BB 245 (O B Jn 1) 1) 3 5, S e FIB /K-,
K fHIE# {EFI M 1~3 min, Angle 1IE# L H A 55°~
78°. K>3 min, #f i ) Angle {8 ffi /N, 32 7% FIB 3§
PESS AT CRYO, (3)MA & K IE BE , B4 2
FIB 5 PLT #iid GP Il b/ [l a #H B HKE5 /) FIB &S
A, B PLT BAEIGE. MA % {H.50~70
mm, (DCIEIMIEE.ClI S L. —3~3, (5)
LY30 U5 /)2 MA LS5 30 5 60 min I BT B¢
() ) s B W il BRI A . B (H:0.0%6~T7.5%, (6)
EPL i 89 25 75 1 70850, LAY BT A i 5 e s i R 3 A
H MA 5 55 30 min I B IRAEE . 3%

16 AR TEG 4 2 [0] (%) 3L ik 35 b (L 36 45 %, 53 /& bk
SRR, Tla, T1b, Tlc, T2a, T2b, T3, T4 I i % 5
Eb o A 0 PR 8 I o LA AR H A, 22 Y
TeBiit 2 L (¥ P>>0.05) , A 0]l L% 1,
2.2 TEG B LheEIE BB B2 52 Bl 4 i i 78
H . TEG 54 B i ) 6 1% 3¢ 3 IR EE IR S BB (I
B 1A R EMWAE U EE (LE 10 . BE#EZ
BT G TT 5 TEG KDY & Wik &2 8 1E & BE i D) fg
EEAGNERINDN
2.3 WHLIE S A M TEG 48 S 4 AR b o f i fH &
tb#  TEG #§ S 4 A H il & il & : FFP.CRYO.PLT
FAESDTHE R SFH WA R LR, 25 E
Giitep s X (3 P<<0.05), L3 2,
2.4 HHLEES4UM TEG 8 AR P H L E ARG 24
O 115 7 N/ 4 7 I 1 7 N e/ 1 <37 N e S|
60 dBIERILE TEG B SHAAR T H M FE. R
24 h WS> FE AR T4 R JE U IR R
S AERErT A AR 15 d A1 60 d 9 FE R B TR L3S
S HEPRAAR T R RJE 24 ho i R F K
I A H A, 22 S RS TTH2E B L (P>>0.05) , i 4
WA JGAEBERF ] ARG 15 d F1 60 d FIER Lk, 2% 7
i3 X (P<<0.05), L3 3,

*1 FHEEZEMEENLE

fH:0.0%~15.0%, SR bR BHES4]  TEGHS4 ¢ P
1.2.5 TEG #8584 iﬁi I B4 % ;é ;j,g. ﬁ?&!@ I 22 5 i AR (et 44, 9049. 70 46,10+10.20  0.996 0.320
- — o B/ L (%] 59(128. 26) 91(122.08)  0.039 0.843
V2 3 EL A
WL S RAE10 min, & BT SO B 25 T 15 Tla W H 0 (%)) 13(12. 38) 23(13.45) 0.066 0.798
mL f) FFP, Angle [H7E 78° L L. AT 2 U K TibwmEH] 7(6.67) 9(5. 26) 0.235 0,628
CRYO, MAH>70 mm I F.4F 1 U R Tle BB E (%] 19(18.10) 32(18.71) 0.017 0.898
PLT T2a W H 2 (Y] 9(8.57) 19(11. 1D 0.460 0.498
° T2b 0 (%)] 18(17.14) 28(16. 37) 0.028 0.868
B+ o i N S,

L2.6 URZSEAR e IC % P ALE & AR T T3 B E 0 (%)] 28(26.67) 44(25.73) 0.030 0. 864
FFP.CRYO.PLT fl&E . B EFERFHME . AT mummsin] 11010, 48) 16(9.36) 0,092 0,761
24 h B, R FAFERERE, R R B I3, R JF 15 ARG R E (VD] 21(20. 00) 36(21.05) 0.044 0.834
; 2 HIFEMESRE (V0] 17(16.19) 25(14. 62) 0.124 0.724

d #1160 d JHILH 1=
f RS Gt R R A O] 16(15. 24) 15(8.77) 2.728 0.099

1.3 Hil2#ah® SR SPSS24. 0 it i 481t
AP, FFP.CRYO.PLT HE . WHEZE AP H L&,
ARJG 24 h & . AR5 4E B i ], P 4LWTF 58 % %2 09 4

®2 FAARPHE Y HMAE LR (x+5)

415 FFP(mL) CRYO (U) PLT ()
W LL x s Fon PIALHCBOR A ¢ K 35 THE000R LB WS S 550.42460.03 16.13+1.98 4,.4940.51
B BRI A R O KK, L P<<  TEG#%4  363.69+43.06  11.98+1.95 2.4140.81
0.05 HLEREGIT2E Y., t 27.786 17. 065 26,177

P <C0.001 <C0. 001 <C0. 001

2 £ R

2.1 PIALBHEERNEUE Y LB & /X7 R

x3 HARTAREGROREER

i 7|¢:|—'$EI1§ *Jﬁfﬁk h i & *Iﬁiff&”‘ﬁﬁﬂ“l‘ﬂl ARFEZWm=E  RJF 15 dWEER RJE 60 d st
(z=£s,U0) (z+s, 1) (x=£s) [nC%)] (n(%)] [n(%)]

WG S 4L 1142.89+119. 87 110. 39+28. 97 19.03+5.98 12(11.43) 11(10.48) 12(11.43)

TEG #8540 1129.624+132.83 109.57429. 03 17.02+6. 31 13(7.60) 2(1.17) 2(1.17)

/X" 0.836 0.228 2.620 1. 156 10. 566 14. 219

P 0. 404 0. 820 0. 009 0.282 0.001 <£0.001




- 1708 -

fF i E¥4F2021F7 A% 42 4% 148 Int ] Lab Med,July 2021, Vol. 42,No. 14

10 mil Imeters +

min min deg mm dfsc % mm %
58 7-8 383 30 10 25K *0* 39 16 o
45K—11.0K 0—15 3-3 0-8

5-10 1-3 $B3-712 5-70

10 mil Imeters+

R K Angle MA PMA G EPL A a LY30
min min deg mm dfsc % mm %
30 1.4 75.2 9.6 00 114 *0* 708 41 *0*

5-10 1-3 S-72 50-70 45K—11.0K 0—15 3-3 0-8

10 mil Imeters +

T DI e S P SR S S SR S S s S e S

R K Angle MA PMA G EPL A a LY30
min min deg mm dfsc % mm %
81 1.2 728 56.2 0.0 6.4K 196 260 11 196

5-10 1-3 $B3-72 50-70 45K—11.0K 0-15 3-3 0-8

R K Ange WA PMA G EpL A a LY30
min min deg mm djsc % mm %
57 1.5 67.6 636 00 87K 01 613 09 0.1

5—-10 1-3 $3-72 50-70 45K—11.0K 0-15 3-3 0-8

T A CHIREERZS BT s B O s SER S + C S 253 T0 i FDE s D Jy 1R SE il D) RE I TE

&1

3 3 e

f LA AL T 8] T A A 80 AR B A i 2
I R YA YT 1) B it — 2 I R 46 R 2 S E i AR
A AT Z A R T B T A AR i A AE B i
Je R T 28 16 Y i 350

TEG F 1948 4F 1 # E A HARTER % W], T {f
Ji R AE B AR N R B8 T B 1l -2F 1 A i B Y TR
i 3 3 A 3y 3 8 I e R R R R 4 R ROR
LR AT O 56 195 O 5T 4 M RN . SCHMIDT 451 i
e PT.APTT HRE K W %E M 47 2% B B, J
4.00 Yo Bk I B 7= . L, R PTOAPTT A2 45
R XE KT S B 1 468 100 T BE T RE SR . R G I
B I A TEG R85 A6 10 %E 1 B 410 1 577 (1)
SR TN K B S AR AN I 3 RE Y 4 AE A EE
Tk AT BT AR S M — %

& 13 A0 A AR /)N 40 i g AR L A R A - A
FRAEWS B/ WM B e . Tla, T1b, Tlc, T2a, T2b,
T3, T4 W FEE L, A 05 R & i & 1 g
o SR bR AT 22 SR A AT DA HE R P A R SR Ak
RS LB XS SL 50 45 R R .

TEG ¥ If1 Th 8 B F2

TEG W EIEAR B W . fig 5 e i K+, FIB, PLT
PSR L0 . A Re Bt ) TEG 5% KE
A EIA B 1C 1 5 K2R k. A BEEIE
TEG J&—F it 20 25 W 0 %8 i 2k 72 CBR 1 9 B2 40 1D 1
A AEAC, FH T X I JFIB K PLT g gk A4, R o
fiE Tk B 1M ) BE BE AT M2 Wi, 38 S R . 5
BAKSAAS-AASEN 5 i 5 38 1 25 98 A0 — 3.

TEARBF 58, % F TEG %, TEG F R R
AR A i B i T FFP, X4 TEG BoR
K ZE K . Angle {8 45 /N0 A W1 W i B S g 1
CRYO, TEG /R MA {HFEARAEA W8 i e
T PLT. BUAh AW 58 B i X0 22 50 3% H i ol 35 17 400
Wk TEG R, St 8% 7 Bk 3 Fai il & i 4 i
K4, 72 KWt FFP.CRYO.PLT H & ¥ T % #
T8 AL, 22 R A Gt 7w i X () P<<0.05),
Uk B A BB AR W 46 1 36 97 R, TEG R E AT DL % ds &
Ik DA i I ot ol o 77 L AR B L 80 A 3 R

FE ) R A I A 2 RN R B O 2L R 8% 0 T L 3R
] 49 I VB s S T 4 o o L i AT K A AU
B4 s i AR B 2 — 00 g LI ) 96 7 . PR I o



EfrhhE¥£F2021F7 A% 4245% 148 Int ] Lab Med,July 2021, Vol. 42,No. 14 + 1709 -

4 AR E R AR R EA bR . (R AR
R R a3 )T B T LA I A P 0 A FR AN ) (2012)
COAE A 85 5O (il AR Bk 1M 2 AR B ) [ T EE &
(20000184 5 1" 35 H i i 5 2802 DA 2 I A 3 97 P
ik 1) B2 R4

F3UARPFH MR ARG 24 h il &R JE A B
FE] RS U IR RS 15 d 160 d A8 R AE N
AF /I 240 e s 9 B A LR 3 R B o S AR T AN 19 5 %
FabR o A AL 2 (8] AR v R S R B B T
AJE 24 h B RS K IR R, 22 % RS
FFER (P >>0. 05) , fH I A 55 A — A~ 512 (0 A= A7 4R
AR E . TEG 8 FAMARE 15 d 1 60 d IR 5
M TFAMILE, 2R AEHRIT¥E L P<
0.05), UtB] TEG 4§ 5 41 55 i A GiE I IR FH ifn i) J5 5 1
LA AT HE T I R M 1, 5 Sk [17-19] 4¢3
—3,

AT B T AR AR i KT B B 4 T Y S
B4 B AR REA AN 171 (5 IE /)N 40 i i 8 BB B
0BT A B BN 43 B T A2 S0 5 s TRD A B 52
BB T BEAFAE — 8 R 22, IR 9T 4598 n REA7 7 —
fo Ry R L T LA BF 5% T RE T B 2 R A BE 1 2
RE AT, LA B file = iy i 2% o3 38 1 Ty e Tk 2 10 TEA
A 1 e 2 S B0k AR I R R S M 2 R
Wi J5SE R AE 58 28 R E— 25 i KRR AR i ]
B, WP I [ AR 22 v SR % K E TEG 52 AR Xt
A /1N 240 e fir 9 £ 3 B R 0 B B i 48 5 R SRR T
R o DR 1R AR S 00 4538 A0 RE 2 1k R L T 4
e 5 /1N 240 i it e 2B 3 B A % 8 i I A T

&% ik

[1] AHMED A, KOZEK-LANGENECKER S, MULLIE R,
et al. European guidelines on perioperativevenous throm-
boembolism prophylaxis: patients with preexisting coagu-
lation disorders and after severe perioperative bleeding
[J]. Eur J Anaesthesiol,2018,35(2):96-107.

[2] KHODABANDEH S,BIANCARI F,KINNUNEN E M,
et al. Perioperative bleeding in patients with acute coro-
nary syndrome treated with fondaparinux versus low-mo-
lecular-weight heparin before coronary artery bypass
grafting[J]. Am ] Cardiol,2019,123(4) :565-570.

(3] kA2 R R, 55, B UTTE B G H M i B 43 i T
R i ML TR YT 04 LB 23 A LT ). o o i 4% 75, 2019, 32
(5):478-482.

(4] POk, il B 40 i it 7 0 vl AL Ak PP B R B ST LT ], e
PR i Il 5 K 86,2017 ,19(6) :537-539.

(5] HJT k3R, Tk 50 B2 10 #0538 i b 55037 Rl A=
WA A e B 10 V) g 9 AT L BIF S LT D, B BR RS 38 PR % AR AR
2020,41(4) :427-430.

[6] CONNORS J M. Testing and monitoring direct oral anti-
coagulants[ J]. Blood,2018,132(19) :2009-2015.

[7] HVAS A M,FAVALORO E J. Platelet function analyzed
by light transmission aggregometry[J]. Methods Mol Bi-
0l,2017,1646(1) :321-331.

(8] Wk, M Ik, « RN Q065 4 ™ T 1l A EE 100955 8 2R 45
O 4 WO ) BB HER B L R H A R D). b [ o 22 72
2016,29(4) :444-450.

(9] whiag e, X/NT L REREE . R I8 2 403 2015 4 B2 37k JR& (19 [m]
B[] AR R 2 A . 2016, 36 (1) :9-13.

L10] w9k, BXCHT. 55 /\ R B il i TNM 23 048 3T H e L) .
F [ il e 24 75, 2016,19(6) : 337-342.

L1 ik, i B 1712 g e & LR T DL o [ il 24 25
2019,12(11):1093-1096.

[12] SCHMIDT A E,ISRAEL A K,REFAAI M A. The utili-
ty of thromboelastography to guide blood product trans-
fusion[J]. Am J Clin Pathol,2019,152(4) :407-422.

[13] BAKSAAS-AASEN K, VAN DIEREN S,BALVERS K,
et al. Data-driven development of ROTEM and TEG Al-
gorithms for the management of trauma hemorrhage: a
prospective observational multicenter study [ J]. Ann
Surg,2019,270(6):1178-1185.

(147 PNAR 2R € A N IR R0 [0 K I 5 ) 552 it ] A2 81 0F S 4
[MOL dbst B AT B B i b At , 2012: 135-138.

(157 A &S, BEY7 HUAG I R 0 il 48 22 In ik [ . 3 e 4 A R
] .2012,2(19) :27-29.

(167 Hde AR 10 A 3. 1 R i a4 A B L) ], A [ =
BE ,2000,4(5):16-17.

[17] BOLLIGER D, TANAKA K A. Point-of-care coagulation
testing in cardiac surgery[J]. Semin Thromb Hemost,
2017,43(4) :386-396.

[18] YOON J U,CHEON J H.CHOI Y J.et al. The correla-
tion between conventional coagulation tests and throm-
boelastography in each phase of liver transplantation[J].
Clin Transplant,2019,33(3) :el13478.

[19] SOLOMON C,ASMIS L. M,SPAHN D R. Is viscoelastic
coagulation monitoring with ROTEM or TEG validated?
[J]. Scand J Clin Lab Invest,2016,76(6) :503-507.

(s H :2020-09-30 & H #:2021-02-13)



