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FREFIEK, AFSBEIREHEL, EEANEBILER
BHEREREES. MEMRRTXUSMIE. &, M
MERR. TEMBERERRBNARERS. XERRATES
SEEFARMINGESE, M/IMREMIEN, IEENOTEHRS
BT EfR

BREETRY, MLEFIHEEEARS, BEANRNIER
BtiEl (PT) AEMERD BRIUEESHYIE] (APTT) BEEZEAE, M
BRMmEs (TT) BYBIRMZT, BOFEF I, VI, VI C, X,
HMW BRI RSB R ERREA S, MgmimsiFiin
BRINES 111 (ATIN) PRI 1E4FAAE, AR o2 ML
BIAZERNEN, BRKEABSASHREBTIRE.
BRIEFHSMEEEEEEATEEOT AR EESD
TBRRIEIR, (HREEMFRAMEER 5, EINTFENECSHE
FAMSREERRNERERS.

FUBIIE IR SR MINEELK LAIBAFT, Scarpelini FF AR
RT 118 [EEEERENMSENENER, KBRS
NERRSREXRAES TSN, EEXMERRSEEIRZ
BXR. BRMMNMARNREMWET 48 FLUA, MBEX
£, HTRRIINEFARER, EfiFtE, ESHIEET, £
FARMEHE N ERIENFERENMRNELIEZEEE
EEER. Rocloffzen FUIMIZRET, Mmi2EIERLNIE
ARSHEFRINEKMEY, RREFEETRERES
o

ERXMERNE, EFEARFRAED ABRERATUD
REGY), BHTFIERFTEERETRERE, ERIVMRAYERD
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B, FEsFHnX, Fitzsh, EERERMERS, A
RAGESR, BEAYSHIVMREYEE(ER, tJERsE
M/ REHT, FEPRTUI MRETT T 3

PRI, SFEFEABNERYE, REHITRMENEE
HE, RASBAR, MUTIERE, BRHMMENBLES
BRANEE,

—. IMm#EHE

Mm#238 57 (Thrombelastography) & 1948 FEMHEEA
Hartert" & B8, ATESMRMBRENSITRE, FEEENE
MEFA#HE, BMIMRARERE. BEURT AN L 25
LK, HIRAEEEREZ T, HTEARNATE
#F: () BRESEFENTARMNERIBMEE; () 4

FEOMRMESEREE; () REIZRAN RS MIR
RN EMEEN; @) FAadiEPFesEnAEmEne

&5 (5) FEERBRBREER, SEMQNSEEL, mie
WAOEEIREE. 56, RFLERNSE, MERRFNRMD
B MFF IR BRE 2l i MR AN LT 46 &R B 48 B 2R BRI plAR Bl Y I
R, BEERBEBRTBENBINSIE, ENBEAELR
TR MDA ISH — D EURMERLE, WHMnt S miekma
BE-EHENE, FrLl, BRimesNEr ZeNETiE
SHENARPGM, SN EMRNOSERS. SAERAR
oA, THMEBREROSFR UL FRONGRERRES D
HE,

mizRNEEESZTERNIGRFER, SRFORIME
R, EREA. efaRra. FUBETSE, ARENAMEDT
2007, FEEW, ZNBIOZRAETS =R ERIFREERL
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ICU. fAIMEI. SB[EBEMNSF. 2006 F, MmizEAENEA
BRI BY TR e B IR, MnAEEEERT
MERNERE, FihRPRSZNEREFEHERERMIEUL
FENMmEG, FELFRHNAE, U amEREms
RBEIS, 2004 £, /)R R B LI AR G5 A B Im K U I
MREEETINRE, 2006 FHIM/MREIRFITEEN EH, FeIFK
Efi MR NIRRT 5 7%, FHEORIMERFIZET

RiZ7%E. ERERFMERIVIMREYTEE T HMAE
W%, HE, SHEERBTFIme. #TMmienES,

Bz Mg HENERRRIRE. R HT4E
RBVENESE, HAFBERHM, IGRRERREIGRRTERA
e B EFEP— M SMRFIA G HITIN, AEZET
ENFHNEN (R .

= 1. M3 HERINIT R K IR AR R A

RIS RAREH
R. K.
B JELER MR Angle.
= Mt MA. | MERNSR, YERRNRS (SMR=NEE)
LY30. EPL 2. ROREMBLTBTE GEELBNR)
3. IMEMR LR, MHMREE (RRKE)
smgcst | ACT K
st | % | Angle. MA 4 HESMARN (FRNE, MR, EE5)
AR LY30. EPL
| THMERFE. B9 FRELREFEZMITN (EA
R=R (& HEEE)
=TS FEmOW | B R
3T SHWEEFRE % =
iy o s . FERARENEEFANUNRAR (@RAFER
BE)
)
3. THEEREEEAEDHFERE
1. 7 SRR & R ) Tk S MR 28057
M GRAHAMIMEZYE)
MINVRE | MESEDE L e 2. THEE RN VR R IEE (LIRS
B (aa | B (R | O -
®BR) AA) RF °
3. ARV A EAS, ERBHMAR
BT (FARRE)
1, U IR A A S B RO LT MR
g || BT (RAAIMRZE)
e S i 2 THEERRIMREYEN S RE (LIRS
| w g | =
(ADP & - %)
&) ADP) {5
= 3. BERIIMRZE B AT RSN, FREOWMAR
BiFE (FRHE)
1. MER M B SFE AR B TR, SHIL4E, GPIb/IIla
P e e SREIRIZGMNY (RERLMEZE)
#i (AA | B (MR- | (%) 2 THEERRIMREYEN M RE (LIRS
K ADP& | AA K ADP ] %)
= ipx = (o
) ADP) | 2 (%) 3. R MREBAF RS, FARHMOR
RiFE (FRHEE)
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=. BEAREEBFEANRMLE =5 e Ea B

SHTFEEEZTARFANZEARNR, RPHXRERIE
BERATRERMAIENE S, RABRMMNIEERA, E200
FRANEERENRAEEXZRFEY, BE—MIEEIARA,
HTFEESEIREXNEMEER, EEEENMETAELLE
REBHEEN, RTH. SMNO0LERANERERRTIN,
EIEMAEHLATREEEER. WTFRERHTEROEFR
(B EMEMBEFR) URABHI (KM HEENE
FERERY, X—2ANEE, W% 601 & 80 FEAN#H
TEMOEFANLEHMEHRTF, 5.7%9FARLME
RERE, M 70 FUTHHEARE 3.6%FREBRRE (p <
0.006) 2, [EI##7E Mador B EAPANRT 628 FIBEHIRG
MEFHIR. RREE. MR HESERERE, EFGE
BEHFNAGHLOEEAEREEZ ORISR, EERENL
R NRRNERRE, BoRESEEREPRRANN
/MR ZSHIR ERE 0,

NEFARRACEMERFRBENHATZIRA, BEE

51 r=-045 (95%CT-030 - 0.60), PD.IOT
Romm) = 19.5 - 009" AGE.(47)

10 30 50 70 90 10
age (yn)
80
75 ° =025 (955T0.081 - 0.42), PO.OL
70 MA () = $3.3 + 00T°AGE (17)
E 85
1
3 80
3
§ s
4
£ sof-
]
E 45
a0
35
[ 2 40 60 80 100 120
age (yr)
1. Ff¢5 R B¥fEl (R) « KBE (K) « RAFERIE (MA) <
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EH T EANRNRSMEANZE, FREANEFAZEE
Tt ANERRMINEERBETER. #—PHHESX
BEFBERMARBRCSEARNERXS, EIERAREXY
EENRMDAER SN FUNA R ARG H Xk N EE,

tesh, EFFERHMDeEIEEREEFARBRE+FHE
—LHAAR, BRELEELEFE. Boldt I FALWIE
RERE, 5 60 FUTHEREEMEL, 80 FUEMOEFAR
BELAKERWHELSNLEM (FEYE) 2. M7 Kim C J
FANHARAPER, 45 B 65 FULHITETAESRF
RNEBEFARFMNMEEIELERS: R WEMN K NEEE
%852, ™ o A, RAIRIE (MA) 0 CI HEBEZEM (p <
0.05) , A60, CL30 A CL60 tBig0 (p < 0.05) , FKBALF4
BHAMEE, DRFEERS. Ng EABHRT 132 &%

BITMEEFHIMIFARNT R BE RS FIH M
BEHELER, ZHNMNLEIETE (R. K. MA fl
o) SERBEEX. BRMRSERIEMEX B 1)
Ith, XFFie# ARG MEARREFE AR RN T b THE
FEEZHMR.

7= D43 (95HCT 0.4 0.65) P0.001

X (mm) =6.5 - 0.04°AGE (1)

angle alpha (deg)

e @ . =052 (P3%CT 037 - 0.6T), P<0.001
40 aipha (mim) = 526 + 0.24AGE )
0 °
0
a 20 40 60 80 100 120
age fyr)

AE (o) PEXESEERT. i RREMEXAY; CL BEXE. STERHE

T BANEYISR. ANELREIALEN S%ERER, HELNESSETE,

. EFRERRNRNS RS M EEN A

VERFRIRRE MHRDWER, EHTREEDBTE
FIEARRAS I EUS MRS IS RASEE. BELEE
KERE, AOERLHER, £EAANE, KREMERKRHNL

AR ERE EFAEEEN, FBET, F 70 5 RSN
e, BB 2 BUERR (T2DM) Mgt ZEI%OmERRms e
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HIE BT EIE 43%,

HIEREF AT 100 FIRBRFBARITHR, 279 A
PRLERMA, B ARRFBEHRIMmME. BORRALR, #
TIEENENE, HX B ARA#HITES FHEETEN
EmiesEhE, SRETERFRAFIRENRSE, K2
FHEEGREBOTURIER, 7 L EVERKI BRI E
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B, BELREEN, RIAMEHEREONSEREN
—MERFE, WHESSWNRBRERAZYAT AEE
E—EEX. HRIZAPNNEREY T2DM B&E#EIT)

BEALTFRAR TR, TR BERREMAISH miERT X
ERENTRRES, MieRHERLERM T2DM BERD
HREPEROAFZENER, FIFHMEEENRDNRE, #H
BSTUIATT.

Randeria EAPIDITT FIFUTE 64 SHY 38 & T2DM
BESTIYFERTE 58 $ M 36 FEBEBFAZERRMINGE,
HZRETXRAM T2DM HEZMieHHENMSNSHEEE
HESR (p < 0.05) o £ T2DM ARZAFAMERE MR 787 [8]

(R {&) MRz AE (K E) PR, REBMASFHRAIRIAE
EINIR, EBRYIGEM, thoh, o MES LFHED, REER
REETHEARBENREKEAS, XOUEIEEENSEE
ZEAMEL, ZF T2DM BENROBEAS. B, T
T2DM H, RAERIRIE (MA) 2EEN, RAMSERE

(MRTG) #&, REAMSFERIGREREMR, BEESED
HWRIARERR MRV RRENRE S T RENEH, MR
MR ESHKREA T2DM FESERS, XEXEHEE
IESR. MTARETRBENEIRD FRIERESH T2DM BE
EERSHMETHREFER BN RE, il —FiRE, EH
BT A ENRIREERRIRE, MG ETTREREEE
A, FHRANLEMRLENARTEEXEE,

RRREETERNANSMESSMAS, HREEEL
KRB EESMBRSHEERRA, HAJLU5IEED
EFKFASHIMES REEMTISEARIERE, BE
KIMA MR LR,

Maatman™ WWHUIB B/R, ¥ERAES 2 M1/ MREV MR R 4
EHEREBE (TEG-MA) AREEMREXx (WX 2, B 2) ,
EEEEMVREEMETRNNITS, HEnIdEAF =R
EXHMEEEHIESME TEG-MA ETEEX, MEERE
MERSFIEXFITEENEXE (WKR3, E3)

® 2. MiesEHELS

FERERAE (n=202) FERAE (n=152) p &
M2 TEG-R (min) 6.9+3.8 6.6+3.0 0.36
Mm% TEG-K (min) 147£12 138+13 0.49
Mm*2 TEG-MA (mm) 341+75 37.0+8.1 <0.001
21 TEG-R (min) 5.1+22 56+1.6 0.26
21 TEG-K (min) 15+05 1.58+0.5 0.45
21 TEG-MA (mm) 66+5.8 66.6+5.6 0.61

TEG-R = #HEEBFAMMNATE; TEG-K = MEFMBYE; TEG-MA = RAMMRE, M3 TEG: n=354, 20 TEG: n="74,

p=036

TEG-R (min)

T T
No Yes
Diabetes

(a)

TEG-K (min)

p=0.49

Diabetes
(b)

39 o

38

37 o

36

TEG-MA (mm)

35

34

33 o

P = 0.0005

i

(a) TEG-R: FHEZEBEFMAIBTIE,

(b) TEG-K: MA&FZALATIE];

T T
No Yes
Diabetes

«©)

(c) TEG-MA: RAFEELRIRERE, HE £ 95%EREXIE,

2. MVMRERZ 3K BRI B B IERER R E Z BB0mie s I EELLR

4 E XEkSiE | Article Reading Guidance



IMPROVE REVIEW BESH8%-1037)

®3. MeHNELER. RIFRHESIERDREMEERE

R SRR R

(n=50)

HERR B R MR FER T
(n=102)

M3 TEG-R (min) 63+23 68+33 0.37
M3 TEG-K (min) 1.12+0.6 1514 0.08
M3 TEG-MA (mm) 38.1+9 36.5+8 0.27
TEG-R = FFAEHFAMAIAE;, TEG-K = Mi&FZRATE; TEG-MA = RAFHEDRIREE,
60 =3
60 | ° a o
= o®° 50 30 . Cae
—_ > %0 fg oo = = = a
Er~10— é‘osg’ﬂm‘é 000 E 40 - ::Dcoé)n 5 - 5
;E ec.oog‘ﬁ!b ° g X E 0" oo ‘%D o o o
& $H o 2 04 °°2. e
B 20 = " °
s 20 =
o ‘ p=0.22; p = 0.001 i & p=—0.07; p=0.64
1 & s 10 12 14 o 100 200 300
Hemoglobin Alc (%) Insulin (total daily units)
(a) (b)
&0
o 5
50 - B
23 a o o8 Fag, °
E 40 S g a o
= =] 2 &K%E%%D nn T Lo
"5: 30 :% %%tf’nﬁ;% oo
E 204 7 o >
o o
10 | &
o4 p =0.29; p < 0.001
6 2 4 & & 10
Fibrinogen (mg/ml}
Diabetes
o No
o Yes
()
3. BERRAMRALTLRERERE (TEG-MA) « MAEH Ale (a) « BRRREASFIE (B G MNALEAR (o) WEHRE

BRRS OMERREREX, BRENXTHRRES
DI BRI B IE S B BIE LUR L B AL BN EF
$EERTENBIRIEIT AiE. COMPASS RGBSR
R, SRMERAMETMANEERL, SXBRARR 2.5
mg RO PNRE OMERRBENOMET T/ OIIESE
FHRNEERL (HR: 0.76; 95%A{5XE]: 0.66 ~ 0.86) o
FED IR ARXPLPEEE AR E (HR: 0.74; 95%
E[EXE: 0.61 ~ 0.9) o FERNARFREIEERFEE
Wit HESHREEIURATRES R, HABEEHZE
A0 I B B TRHINE PR A B B BIRE AT SR B

I, EFEUHEERSERMNIEES Mt HENNA

12459 (Chronic Kidney Disease, CKD) BaiEmott
AMAHRDERR, BRAMESSIKMEIGM, 64 T LA
BIRELN 23% ~ 36%, EFREHCEIHEEFE (chronic

©2020 IMPROVE MEDICAL All Rights Reserved

renal insufficiency, CRI) 5:{OMEHERBEHFMOME KR
TEMEX, CRI BENRERSEY) C RNEH (CRP) . HAH
N E-6 (IL-6) MALEARKFEEFS, TAIAMALH
F ICAM-1 KEERATRLTEEER. BRalEREirts
BINEREMEX: BMEATF Vile. Ve, FAB-NTARE
HE&Y (PAP) Fl D-“RMAKFHEEARE, UPWHFIE 8
NEYITEHNUBRER 2 NERM S TT logistic VIR
Bef, RBEREHET PAP. EF Ve MAF vile 58EE
EfBX, Eitt, s RENSERSMUTTSIERRHR
FAFTE, HOTRERATHRKSR A MAS TR, X LENHIRT L
BHEREHREALEE DMESHNE L EETMAKRRA SR
(ESRD) ZBE M EFERNEEBHE,

Huang ¥ A3 R A M2 EX CKD BEHVEEMEH
BT TSMEE, Mk, mieRNEHERT CKD B&
RIMAE N AEEEEN, BEMRTEEENIIN. F4E

X#SiE | Article Reading Guidance [ 5
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B S5 i MREAEEERM IV MREVE EThEE, 7AT, 7ERIER
FEERGE, MW CKD BESRERWRENMIEHENES
# R K. MA o f3) HEEEUES, WE 4. MRE
MERER MR HFRRFRMFERRNMm, RiIhErE
KENER, SIFBEMEY CKD BERE™, FAlt, Mg
ERe S B MM IEEN CKD BEMLARMINEE R TR —
p oAl
BRI T AR CKD S EIAFIE EXRRARIE LR

MmiRIeMmieERER (R 4) , RIWFRE CKD 7HIA
SxRAELLE, X CKD 5 #IFMKRBMBER APTT B3

REBEEK, MRMEBRNEMNERTELLLENLIRER
TRUHTFER N FRERRERMIESR, ATPP, HMESREAIE
MEFMRELLLER R BREMINEE, HAEST AR MAYESE

IRZEH,

YA

te5h, 1RIE MA (B CKD B2E N NS RANIFSRE,
ZRETRANMUTHRAESTIFSERE, /MRS MA
ZEEX, HEEIIMITHRS IRRRIARE, A#{TMme
SBAERNEEBNISHT, EIttiHEE, miessHEREN LR
TRt MBE B R ML CKD BEMRMEE, CKD BEFE
MEBRIZ AR E IR KGR EIE I, RILHZERTS.

A C) 3-
(A) 40- €) 3 $
] e ¢
8 % %
2-
£ & =
E E
x 44 ¥ i
24 #P=0.83 for #P=0.06 for
04 adjusted model adjusted model
Control CKD3 CKD4 CKDS Control CKD3 CKD4 CKDS5
(B) go- D
80 N 4 (D)
&
60 =
3 g
E ke
E 40 i
g =)
[
?
207 #P=034for © #P=0.43 for
04 adjusted model adjusted model
Control CKD3 CKD4 CKD5 Control CKD3 CKD4 CKD5

4. REXERAN CKD BEN M HE ST, (A) RE,

(B) K 1B,

(©) MAfE., (D) o BE(E, #p B, ATRIEFEE, HIEREF

B MR, MERIFE. TORE. RIBKR. MAP. BMI. M4EH. MEREH. BBEE. HM=B UACR #1TE%E, *» RARESRAL

R, ZRBEEMEX (p<005) , KAREHS CKD 5 ALREFBEEZEME N, BMI, FE{EH; CHD, TifH; CKD, BHER,; MA, &

AIRIE; MAP, TIIEHRXIE; TEG, Mi¢s#HERE; UACR, RREBEASHELLE.

R 4. CKD BESRELRMINAELLER

CKD: 184857, PT: HMBESRAYE]; INR: EPFRELLLE; Fib: MTRAEERR,; APTT: EWUIHRMAESRETE]; AT-II: [IZHULRIES 111;

R: RRNAYE; K: KBHE); MA: BAIRIE; CL: RMMIERR. % <0.05vs. SHEBAH; LLIRAE: *p <0.05 vs. CKD 1-2 4; 9 <0.05 vs. CKD3-4 H,

6 E XEkSiE | Article Reading Guidance



BRIBARSIANIVMRINEER SR CKD BEXKEH.
RMESHNERERE. IhRLSENBRIIMREY R EEREF
ft CKD BEFEORMEFHENRE. EBRAHRM/IMREY)
BIEERIEIN CKD MBEHMKEE, s, &5 CKD BEF
FEXNTUIVMRERIRGT, XATREHE MNmieHI X B,

Aksu FWRR 5T & IR ) LA AR E 2L IR s BRI
BH CKD WEBREBRREEXN 30.04%, LHEHE eGFR < 45
mL/min-1.73 m’ WBEMBEREES, FEILMIERELER
BBEFAB, Kilickesmes FAFFFRL IS F LM 5] LA
MWL KRASKRE, HREOE. FREOLBMETH
FIREMEARIEM. Maruyama FAPFAREZMEH CKD #I3E
DR FERBEREIMBERNNLFARESFAEH
CKD BIBE. BARLKINTFEH CKD B9 2 BUERMHF/EK
EIREIPRREEFSALTH A LANAMBELTE,
CKD £HS5IMEEX M/ IMRBER B X, HARIES,
CKD FEXHIM/MRAYBRERES | RO E T RE
EHRRIZIERER. FALEMEORMEN T ERAMEH
CKD BERBHMMIMRAYIEHYN RN IEFRRIZE+TS
BE

NFEERBRIVMREYNEE, IMEHTEESTS
BLYIRUAT LUS A Mie 38 HE M/ MR ER N, SRR
0, A HEm/MRER RS NFAIETMIE (AR)
SERNBENEE (LTA) NhES RFMMEXMEN—&
M, EIHNMNERART AR BRENAESHENE,

mg#HEREE tHMLHR, HAivMrERXTS
B=F, Bl AA IVMREXFIE. ADP f/MRELFIEHM AA
&ADP I/NMREIXFR. ENESAIESEEDGE
(AA) S/FNBEER _FsBS (ADP) EURMV/MER, FHEESE
%, IR AT S 33T I E] LA SIS Bk B S IR S A9
NRI I E P ISR D AR AD R, (e 5e 77 Bl AR
KEIPE RN REBSBARR IS ML/ MR 259 “HEIR X5,
XPREVE X R M MRATT BB EEMIRKIES R
Mo

Mg HEER N EENSEE A T IR R
fto —7FME, 1 TEG KUEREH, BESH AA F ADP NTEH
M/ MRER SR B IR B [ B R AT AR IR BT LUBE AR5 5!
wEh: MIMRBEIDHIE = [1 - (MAsvaor - MAgpri) /

(MArombin - MAgerin] x 100%, BIB]EIEASEIIL MR 2545
BILME SR EREEEE I I/ MRBERN M, B 2
pmol/LADP iES, M/MREEZR > 70%, BMDHEIZE < 30%,
MFRMARERT; EB 1 mmol/LAA ES, M/IVMREEER >

©2020 IMPROVE MEDICAL All Rights Reserved
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70%, BRHNEIZR <50%, MIFRRIEICLARETSY, S—7AME, M
1 NEPMEICHNRAIRIE (Maximum amplitude, MA) 8]
PIFNIGARRIIE AR RS, 20 MApe > 47 mm XY FKHRER
MEAMNREREFRIFNTNNE, SERTFEMSNSE;
M MAapr < 31 mm EBEFUNE M EHHINE,

N HAtbR A

XFEmiesHEEAM—LEF NRRNNANEDRSE
BEMR, thwn, MmiessEE R R A F N MR KSR R
(AD) BERMBRESINNEANXR. BRARSKI, £
RMFILEZERSHNEEFRNEESHMER NF-L KF
(NF-L KFHIENZE AD SUSABBHBOHE, X—EWAR
SHIA N B LRI B E MR A R R AR TIE TR
#HE) o BEULt R ZENREIANER (MCD BER
RIRSHITRERZIFEEHRN, AR MCl BETEA
REPHRETHRENMER NF-L A, RILERN—
BURREHEDM T TEG MWHRRESREREMAE, XTI IE
RARKER, BERSENTRKESHBAENRERENRM
AMRIIR BB IREIEMA, LIS Finiesa A EFNES A it
RHMXEHARHF LRI, AneRHESHEEFARNH
MAAERRIFUNIE D I IREMIEE, ®T ROC LD
EREREIRFE RIS M &AM H M AT AES I,

o g

==

SRR, BEEFANELRFENEREES, BiE
EFRSE—LERR, EFANLROTEHEERZLERT.
I, BZSNEEARRMING, 155 —LEEMKRHNE
E, LHEE, me#HEFEN—FHEEMINEERTIR
&, BT 2ENRNMEES, FTUHBIRKHE
HIER, ESEARM, AT, EXHESRENL
MRGFFEIRTE, ARFSEESHARRITMIeENEEESF
AR HBIR Ao
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SR 1BHEREETEMBNALEARMN D- 28
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&, BICEXMBSN, 3 ~ 4 H5F0 5 SHEEMN R B
870 K BYIES IR IR R 4852, T MA. o Ff CIE
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(eGFR) . BRFEBBEEDLL. XL, FHAMRE
b, MR- R BRI, AR, MOE
BKF, fiviRitHER. iEAEF. fmEpnR c. W&
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(p>0.05) o REEKERFZAE. M/MRIHHAMIE
BAKFRINAREMEME B REEEARSHIRTIRR
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coagulation system in patients with chronic kidney
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BE

By MigkeBEHILMEESIR (CKD) BEM
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BEREA, BEMNERNAERT. ERBEENEHRR
, HMEETBEESRBENENRMEE, LU#R
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BRI ERESE 05 6, BEXE 20 fl. IWEESHE

REEMWYRARTI/ MRS, MVMRRE. MEM
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JEME (VWWF: Reo) « FEZERAR. BF V (FV)
FVII. FVII. #ugmes 1. €8 ¢, EH S. D-IE
&, foERmREMmEEHENE. FRST84M
EWIREITHVS/ NIRRT E (eGFR) FLEMAEMIITE
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0.001; r=-0.327, p<0.001) o 7E | FFEYREIFH, CKD 5
HBERET—ROMESM, CKD 3. 4 ABRENIT
RBEFRRE MISIEESR MY

ISR R E NS AR AR T RE RS R M)
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IERIX R
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B8 mg#¥HE (TEG) RETRMINEENSEN
2, HEFIRERTUNO0ERREE IGKRERHNHE H

o BMNEEMRNRENA TEG U2 MR M 1422
PEERPMATIRET N RESROMERT ETIEE
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FiE 2016 F 1 B 1 HE 2017 % 9 A 31 HEAEEL
ANRHIBER, E2RREERE 24 /NEAHIREMFE
SMRnERER (B REMRBREPERTS < 14)
HEBEWIRFIHMNRIHAT. NBRE—KHEIT TEG ta
Mo LRWENANGG 72 /BT NIHSS FIUEM >
1 HMFER, REREHIEL R, WAOLKITE.
LIEIOMLLRM TEG E#HTHIR. AEEILZTEE

[EYIEE, MR TEG WESWTUNEES. REZREL
PRSI (ROC) , LUHERERIEE,
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LR 1T 246 BREFHNBER (FHER 653 =
129 %, 13.6% /B , B 12 & (293%) BEWHZ
REKEER, BELAKRPERNEENEZTES LA
B, BEBRERFEL. EofVELL NIHSS 9.

BFENMESH ¢ REER (hsCRP) KFEMEEERE
B TEG-R BYjE] (4.0 + 1.0 vs. 47 + 12 9%h, p <
0.001) o ERFWDENFH—TLRD, KIMEHH/
ML EMERBANLZ 2 BHE BEMES, HEEH
I ERAR G R B AT AE R I LT BN B R A9 3B
EXT M, Bk NIHSS 453, #ERBEHM hsCRP #H1T1E
/5, R HEMWTR (R < 3.8 9% S£SBYHEX
(OR: 3556, 95%B][fEX: 1.165 ~ 10.856, p <
0.001) o ROC £3#3RPE, R < 3.45 min L& SMFNIE
RIF, SURMERN 87.9%, RRMERN 40.3%.

#£i0: SMRMMEZEHBENRNARBERLS 3
RABIE =R,
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procoagulant response: the role of aldose
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Fibrinolysis. 2017 Sep;28(6):443-451.

HE

HR. FHIVMRER (MPV) BUEINERIEAS M0/
WRRBERIEME X, EERFERES, BZIIEM
MPV LUEMNmieH ZERR. Fib, FHRHEN
ERMRESMIEFRET, BIETRE (AR) HSHLH
B AAAXNARETIEMN, B53R/MRIE
P e

ik M/MREXE 30 BRESEEM 13 JYERRKE
o HIVHET MRANNZER. ENBREE (@
HAREMDHNE) UREEESIENURESE. N
BRRMEEM M NE, LGS MBI R mEE
il

#£R. HWIRW, BIVMREEERE & 10 Z2ER/A)
BE|H MPV 1B, REESHOM/IMRES. 2B
FURER MR F71858 (R /) iR AR B4 5 0 B A pl A0 %
EBt£RBRRARNE) . FEELENI/NMIEER
ENLHNESE, HETHIZENHEEARE. T

RIMREMAS EREAZAERNKENRR (HERRF



) EHEFRLD. Mt ENERAS MRS i
BHEDRDAN o MBI (RAUM/MREN) BX. MIAL
iz (AR MDFIF) SKENE/T— R BEF o B
SIERSHRBIRESTERE. ERHREEQRR
BF HREI/ MR AR TREVIE DT AR /) ViR AR X SR i B A9
[ =

Yiirekli BP, Ozcebe O, Kirazli S, Giirlek A.
Global assessment of the coagulation status in
type 2 diabetes mellitus using rotation
thromboelastography. Blood Coagul Fibrinolysis.
2006 Oct; 17(7): 545-549.

BE

HR: BUIRKMFTRENNR, BET 2 BRBERR
FRIEEPRASHIIE R, AR B1EF AR Mis M0
(ROTEM) RHE 2 BRERFEENRIKS,
SEAMER B R EhA R M2,

Bk BE7T 518 (30 B, 21 BHM) 2 BER
REE (FYER 56.1 %) M 40 [EHILA. M
FEANAE IR RMA. MERBERE 27 I
DVERBME FHRIE. ERRRFECERH ROTEM XE
MR AREMINRERE (RIREKRD TEM-
INTEM. JMNEMAN TEM-EXTEM., FIBTEM) #{Ti
W, MEFEMETE (CT) « BRFEMBTE (CFT) | o
A (o) MJEXEREE (MCF) o

LR MAERMERNE. 5o RIMENE. i
EgpviE). FAEBHRMIMMITBEEEER. BRK
£HHY INTEM-CT ] INTEM-CFT & EXTEM-MCF ¥ &
EaTXRA (p 75179 0.012. 0.007 § 0.029) o &R
fRLARY INTEM-0 EERTFXIELE (p=0.001) - FIEE
=%, @3 INTEM-MCF. EXTEM-CT. EXTEM-
CFT . EXTEM-a . FIBTEM-CT . FIBTEM-CFT .
FIBTEM-MCF #1 FIBTEM-0,, 7EMZE 2 [B48{Mo
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1B ERIXLEHE, RINVERRE, 2 BEREN
BRMREXRIIME R R FERWRE0E, RNBRMAKN
RNERRBERL. SEXLETUHHTBENSIRE
BRI A AERI R B FF .

Habizal NH, Abdul Halim S, Bhaskar S, Wan
Bebakar WM, Abdullah JM. Prevalence of aspirin
resistance in diabetic patients and its associated

factors. Malays J Med Sci. 2015 Jan-Feb;22(1):50-7.
BE

BR WE LA B LM AT MmERH R R
TERH. BIFSRESHELMRNE X, EXEH
£, RERBENAESEN MIETH 56 5 LA E
ERX. HMWMARITET WELMIRRNERERE
BXEZ,

Bt XB—DUEMTEMNTIMMR, F 2012 F 10 B
E 11 BEDRATAFHEER (HUSM) . 69
E R AR =) LM EIRE PR B B WANAR . WEXLR
EWFERIOER (HbAle) M C REZEH (CRP) K
F, migsEHE (TEG) WNBEIIFERIVERARE
FAtREREER TEG et TNE, WREHNEE#H
TREICAIRIERZE. HbAle. CRP 1 TEG KEH
o RAHIRE (MBFRERRRE, NER) ATTG
fe] =) AR IR S MABIE R (HbAle) KRS
(CRP) Z[EIHIRX R

HZR: MELEMHIERERER 174% (95%CL: 93 ~
284) . M¥EEH] (HbAle) MAFEIRIZH (CRP) 5
RIS CARIE T XK. FI B AT R T AR A B
REE, SHMMRABEY, FELEAIERANTY
HbAlc 73 8.9%, MFIEIILMBURARFLY HbAle A
8.6%o

#it. WAREKNAZATBEER. CRP KFT5H
B2 iR e BEEX T,

Wang X, Shi A, Huang J, Chen Y, Xue W, Zhang J.
Assessment of hypercoagulability using
thromboelastography predicts advanced status in
renal cell carcinoma. J Clin Lab Anal. 2020
Jan;34(1):e23017. doi: 10.1002/jcla.23017. Epub
2019 Aug 22.

SCRRHE | Article Abstract Collection [y 13



IMPROVE REVIEW PHEET

BE

Bx: MgENE (TEG) BERMAILFAE MRS
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$%I_Jlﬁ'{kl\_’\ %Xo

Bk B 478 BIRBRREFREWZASHENES
DR=H, AH: REESMHE 79461, BA: 317 fIE4H
f& (RCC. Fuhrman IF1II4R) ; C 4A: 2 @S
HRERE (Fuhrman NI A IV 4R) o 1RHE TMN 73 233!
BMEEEH#TIEAED . BMIEKRZER. 20 TEG
MEM LI,

£R: THAZEEENRNRRAEEERITEEEE
F]o CAIRIE TEG BHTERERNRE, FABRI/ MR
AAEARS EMBNSERSEX, FE4EARS=
ZEZERX (r=0663, p <005 . ERESED
5 TEG &#Ex%,

& BEEEREFISRRS, BT TEG #ITHE
Ao MA ERIENENEFR SARERN BT MET.

Francis JL, Francis DA, Gunathilagan GJ.
Assessment of hypercoagulability in patients with
cancer using the Sonoclot Analyzer and
thromboelastography. Thromb Res. 1994 May
15;74(4):335-46.

BE

FEREMBRERNSE ML EREN, XALE
HEFMTREMARON, XFHERBERNFHER
ERES sk Mg RIRREX SR ER. mie3hH
(TEG) #1 Sonoclot S P &L MATERMITIE,
AL AT aELL IR I M I NEREEEBE . ME
RERENEEIRE. SHEMRIREERNES
FPUREMK, FHE TEG F Sonoclot 434 { 1T
e BREAMNSERSIE L MR TR BAEFTL
%, EEPE TEG SR (p <0.02) « a (p < 0.05)
M MA (p < 0.001) BE; &K 8/17 47%) HEEF
FERNSERS. ARER R (p <005) . o (p =
0.05) 1 MA (p < 0.001) &&; 221 (9%) BEER
B4R, £ Sonoclot Z3HTXH, 11/17 (64%) HEME
BERRERELM (p < 0001) , T 2/17 BEH
SonACT 48%2 (p = 0.05) - 4/21 (19%) ZLERfEERELR
REZE®M (p < 0.001) , SonACT ZEiE (p =
0.05) o M/MRFIAFLEARKFEBEESE, RE—F
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HRMINEETRELN, 22, BEIXAHRATESL
BINFLEENSEEREPRNRSENRS. TEG
ERRIER KR BEMEX, BEEETEALHINEESR
EHEREN.

Zhou Y, Guo Y, Cui Q, Dong Y, Cai X, Zhang Z,
Wu X, Yi K, Zhang M. Application of
Thromboelastography to Predict Lung Cancer
Stage. Technol Cancer Res Treat.
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FEZ BRI REX R
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FEBITOH. LWIRTEERRMERNMmSENESE, M
1237 ERS D AT BN E B R IR E R RS L DA
THYETRE,

LR HHN 182 flfREE. Mg HESE, i
AFEIE. o ANRAIRE, EEEMENFRIEME
BEZEEEEER (p<0.05) . 5 1U1HEA 1V HARHE
AL, THAF 11 HARMBRYTh D I B R B 485, RAIR
IBEZM (p<0.05) » TNMESEHEHEEEE
X (1=-0.186) , Safd (r=0.151) MRAIRE
(r=0251) 2EZFEFHEX (8p<0.05) . 1HRESR
BT IFEGE L TER 0.637 (p<0.05) , THAK
F0.623 (p<0.05) o IIHAFD IV HBRE R KHRIBEALL
AR50 0.650 1 0.605 (339 p <0.05) « SENH
FEABHELL, MiREEENEEAHESHS TNM 9
HNXRE AT,

830 ARAE T MR HESH MRS ENES
HARIZHR N B, MmiesE D E AR uimiE ™ B2 ERYIRIL
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RIBVELMIZRNBEEER, SHEMEEMREEK
HALURBIA ARG HIMA, AT, RENHRKRE,
FHREREMN LML FEEERS, EHELEMIREEER
HYERREIE I HURR M IR Bh R R AR A SRAME, ARAER
LMD MREETFEXMBENBEERS, BAENR
TR AR S, FLCETAEIR X T H M XL HTIR
SHER, TASHIERELHATLENEETEEN
RIEMAF, mig#EHE (TEG) B—HMEl EAIRR
PR Z NS %, a2 mPRERE, B
M¥RFARARL Y. ST RIBEEFER TEG
HRKRR, WL EEFEHTELENL, BEFEREL)
HRORL /D E A SR MBS IR B i8)/ B FRAT B (U LE R A S TEG
H4% A F R R B L e SR AR E H R ER A
FtE, SNEERkeRSKE MRS, &5, TEG B#H/
ZATERSASELIRINEFHRNFAET. B
BIIEREIR R R4S TEG FEFPR BB PHEBTER A,

Suidan GL, Singh PK, Patel-Hett S, Chen ZL,
Volfson D, Yamamoto-Imoto H, Norris EH, Bell
RD, Strickland S. Abnormal clotting of the
intrinsic/contact pathway in Alzheimer disease
patients is related to cognitive ability. Blood Adyv.
2018 May 8;2(9):954-963.

BE

M/RREHE (AD) B—MUAREI p EHEZEAN
RARHERNHERITIERR. B AD BINIREFM
ERIERIRE, Bz Z R EMITST. BN
ERASASEEEMRPALEN, HiRIZERNXN
L] e M RREIRN — M AR S,
8, BNHETRRZSMAEBENER LEARA
MITRBRMAFE. FAIRKREXDH. MmigsEHEMN
JEER D R EESETE], FTAIMMA/RKEEIREE M

WELSOKFHINRER, EEBNATRREMAEE
HRERAR, JENEHEFFIAER (APP) B AD /)
RIm¥FZAEFRERMBUER BB S TR, X&
BAXMRE SN f EANEHERD APP BX. WA
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MR AR EFHE—F DR, FRZEIFME
RERERF X X1 BIRRMEINEFH S B T XMIER
m, XLEHIEHRRA, F8 AD BENRMERZE—
MENEYIREY), BEMEXMRBNT AN Z
BERGALD. FBEEES AD BEUTIRHITEEM
R, LOA—SHEXELRIL,

Liu C, Guan Z , Xu Q, et al. Relation of
thromboelastography parameters to conventional
coagulation tests used to evaluate the
hypercoagulable state of aged fracture

patients[J]. Medicine, 2016, 95(24):e3934.
BE

ER: BMEEEAPRER, REHEROKRSRE
Z, Mig#¥HE (TEG) AR UAE—RFIHELS
¥, EIRK LRI ZRA, EXMARP, RITME
T 60 FLUEMBINESE, HEMITH TEG ERE5RE
TERLAHTT T IR, TR TEG G5 EMERMXE
BTHRMMARLD, RITSTER TEG BESENE

MiRIeL4 MR EZ BX R

FHiED 40 B 60 FULHNBITEE 27 BREM 13 &

IEE) WANHR. BIFE 4 /A, BIEFARF TEG
EERMRSHE . SRAMLL, 947 TEG &
BT, FREBTBEMNENRMALER, SIEE
ER Y R SEESBY Al (APTT) . EBRARELLL{E
(INR) . HFEZEARMIVIME, HA TEG SE#TT
HEXMES, MET RMRHKHEMSE, Lhoh, E5H
T TEG BEINALTHFRKEA SNSRI

=Y
F+1To

H£R: EEBITEBENRMATIEF R FBEETFIER
B, SXERAMLL, oo MA § CL I9BEFAS, REAL
FEERS. BXDHRA, FEERRSTHEELF
BE. IWMRESFHERR. APTT SALEQREE
EEEX. FAEARFRS K 2BZF0MEX. b5, K
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13.

BN 4R AR REASNSBRENRRERT o
B MA &,

#it: EEFSHREFTRTESERS, XALLES
TEG HRFEBEMRM. TEG SHSHENNENIXIRE
ERXM. K ERUEFNEEBITEEFHEER
FKFEFH S,

Mador B, Nascimento B , Hollands S, et al. Blood
transfusion and coagulopathy in geriatric trauma
patients[J]. Scandinavian Journal of Trauma,
Resutation and Emergency Medicine, 2017, 25(1):
33.

BE

R QIhERERTEARE, INEREFHAER
I & AN G 0 m R A M/ MR BS LR 2AT, EARER
X—REENARAN, BRFREEEFEAOPHN
Rinfel, XIMAZRH ENEHREEF ARIMSEEA %5
BIMBHIE R

BiED AR ORIRIE SR & ISR
ERELRENGIE, MEFREBEZEADS. H
RE. BHENERKE. XBREE. mMig¥EHE
(TEG) HERMERNE, EFEBEREXNRN 55 $ X
U EREE, MRRMES MmN EE MMt
EEDH. BERUEF. NHE. RETERETD
(ISS) « KERAFIZ (AT IEFHITOLAD,

LR HHN 628 BIRE, HP 142 il (23%) REF
Ao ZBEZBEBEARERLME (41% vs. 24%) , B
HIME (96% vs. 80%) , 1SS TR RE (FiY 254 &
vs. 21.6 73) FIFETEE (19% vs. 8%) - EFEBEEZH
MAYRTREMBARER (42% vs. 30%) , BIJERIZI4HAR
ik, METEDTEE SBEAMME TR T EN

F. RELEMIIZEE ZHEME, BiFT
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14.

TEG MEMEMARMERTEEFARTILRE Mo

Wie: RINNERKR, EFNGEENGNERILE
EXMEHR, REXFERETORAR. SRER
BE, EFABRPRETINTM/MREYIERREMERD
oA T XS IR IR R AR I R N B ER L

@ BRETERAGHALRNFRESATESE
B35, AUBEE— ST,

Dias, Jodo D, Sauaia A, Achneck HE , et al.
Thromboelastography-guided therapy improves
patient blood management and certain clinical
outcomes in elective cardiac and liver surgery and
emergency resuscitation: A systematic review and
analysis[J]. Journal of Thrombosis and

Haemostasis, 2019.

BE

BR. MeEHE (TEG) B—NRSIFERS, SEX
RSO ENRIEE, TEG SR ABHIERE
BEMINIFAPENE

Bin: NEAXXRNIERRIHTON, LUTHE TEG |M
MR F AR M ER P BEFEHIFE.

B#E/757%: A1 MEDLINE (PubMed) 1 EMBASE
TERTREFEEFARER TEG SWERHTHRMNER
YANE, LANFTRGLGR, BITERDEREFARIRER
(OBEFAMBFAEFAR) PHE TN EEHRENITERL
3o, BESISIFMERRE 1 RCT ¥,

HR. EERFAMREZEDNF, SIRAMEL, TEG
31 S ATFRI MR (p = 0.004) « M3 (p < 0.001)
MIAEREE (p = 0.14) « FAEARASE (LoS)
=0.005) . EESIFHEE LoS (p=0.04) FEMER (p =
0.002) o BAMKEIRMERRLT, 8 TEG HAFXER
HFETERMAEYE, EESBERITEP, RCT RE
TEG ARVFERETFIIRE (p=0.049) o LS+, S3TER
¢848LL, TEG AfvMRFAmMRETFREZRL (p 2518
0.04 #10.02) , FFERAREULI (p=0.10) o

#ie: ZRSAZARMNOTRA, TEG 3|ALLMATH
PSR IM&RHImEIE, AEXBRBENTE, 84 LoS.
il BT e



15.

16.

Luo C, Hu H, Gong J, et al. The Value of

Thromboelastography in the Diagnosis of Sepsis-
Induced Coagulopathy [J]. Clinical and Applied
Thrombosis/Hemostasis, 2020, 26(1):1.

mE

EE: mig#HE (TEG) KERTHNKREEREN
BONAKRE, AW, BRiHRER TEG B3HEES
FRSEBSHRMFE (SIC) BX. Hit, EINEET
& TEG 3% SIC FIiZ ¥ {E.

Ak BIFEMSHRT 2016 £ 1 BZE 2016 £ 12 Bi%
¥ TEG MEBENETIZR. BEEDRRSEAMIE
FREEA, LRBEELIFENRMINAEIET. RAK
T NREFHEBRZ D ATRIATE SIC BOFUNEZR,.

LR HMAN 167 GIEE, HP 84 GIAKSE. S
EAMSERRE (K) BBESTFIERSEL (p <
0.001) , mAIRIE (MA) M o BEZETFIERSEA

(p < 0.001) o BRBEBENRSERRBEINERIE
TMETFDBTIBRSESRE (p < 0.001) o ZH#T SICHY
K BRI TEIRA 09100 HbR SIC B9 o B MA B9
B TERR50 0.895 # 0.882, FHitk, TEG B3
SIC BB RFHIZHINE,

Sugawara J, Hayashi K, Kurachi S, Tanaka T,
Yokoi T, Kurachi K. Age-related effects of regular
physical activity on hemostatic factors in men. J

Thromb Thrombolysis. 2008 Dec;26(3):203-10.
HE

HR. SEREXNNERENTEZLRABRFNE
5 meEFNRIEMEX. SRHRHNENSITGHE
. 2BENEREHMNHEREN B MREENTELESR
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Shey PN

FiE: B, 341 BAYTRENB MM 42 BEAER
S (20 ~ 64 %) BTRIIMLHE QBHRE TR
FIKFDH AEX 12 RALHNSBMHRTT 16 ARNESR
B, MEE#TT 2 BRHERIIZG. MITERSR%R
SR NERDE. BORF (F) V. VI VI
IX. X\ XI 1 XIII. FugRmes 1. £8 C fMEmiER
BOTEMEKT, URFASEHR. BRMBRAE1+2 (FI
FIX. EH C. AR BMEBRBEY

(tPA) . BRIBFRBFWMEIF 1 (PAI-1) M
tPA/PAL-1 EEYITRKTE,

+2)

SR AZEROEFHMEKTE, BIRAEEAR
0 FIX FUR R FXII B9SEYE, FEALHNBEHREESE
eI KM EEM, MESARTRNB R XFHES
KT BRI, FRIESM FIX b, AL
TR E R TR MR/ KT R, R, XL
NEREERNEER, EREBERTEERARLLI
ZBIEEMIKT, tPA. PAI-1 # tPAb/PAL-1 EEYIM
MREKEREE R TIE, EEERIIGSTD
RIFFRMEKTE,

#£ig: THNEaEMNIENRFHNREEERNE
m, SELAEFTFIEmMFE, BOmERR, BaitE
T E R,

Chakrabarti R, Brozovic M, North WR, Stirling Y,
Meade TW. Effects of age on fibrinolytic activity
and factors V, VII and VIIIL. Proc R Soc Med. 1975
Apr;68(4):267-8.

RE

A IS EFE RS S A2 AL MALHIRI SR D Z B X B 45
AR, KIRTXEARFAIRIE LR (Meade,
1973 ) , EXTMHRH, HITZEEISIANFLEE
BUA R I/ MRE N DR A F R BN &R E XY
IR PRENBRIRSREY MATRN, INRFLEEQREER I
BIRKEERIRAERR, BABEFRIOER, €
BaEd; RIERFNRIR, BNEFIEIEM. 5
—FHHE, FREKATESSEEXZANARSIED)
BEEMZH. NTFASEEMEMNERN, FRUEEE
AT RUEFIFNEF Z BIAF &, X FRRMmEFRK,
AEIRBRT AN S BUNBENRZRE. Kih
AR ERE T X TFAHEZEQEREENRNETF v. VI
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18.

19.

VI SFEEXANBEHRIEEE. XEHRESR
316 BB FH 104 BRRAORBEZHNER; B
420 ABR—RABEBRFISEATNCERER,

Boldt J, Haisch G, Kumle B, Brosch C, Lehmann A,
Werling C. Does coagulation differ between elderly
and younger patients undergoing cardiac surgery?

Intensive Care Med. 2002 Apr;28(4):466-71.
BE

B8 SHENEHEROREFATTHREEN AR R
"BU#IT. BRNTBEREERENFRBZENEFA
HIEMREFEESR.

STER: 21 B 80 LI EMELEEM 21 B 60 Z LT
ESBEERIESER S BB AR,

FiE BRATENECER [N TEG (InTEG) ; ME
TEG (ExTEG) ; #4&EHERE TEG (fibTEG) ] #1T1&
MR R (TEG) , MEEMETE [CT= R
Y8 (r) 1. mOAeFZAKEYE] [CFT = BEmAtiE (k) ] A0
RAMSFERE [MCF = &ARE (MA) |, WEEF
R, FAERNMFARFT 5 IEEEEKIFE
(IcU) UXAESE 1 X (POD) LFi#{T, EEAN
KMEESTERESE. KAZH TEG JETELNE
FRENFRBEZNCEEREER, RALEERSE
EFAFIRMINAEE (EEME) . FABM IcUu #A
i8], BEEREN TEG TUSFRBEMM (W0 ITEG-
CT: M 183 215239+ 28 FP5M 146 + -15 Fl 186 +
26 %) o 7E5 1 R POD BY, KZ%# TEG HUBE /LK
BRELME, A, SNEEENEREEZEINAT
TEER.

it EFROEFAREEHMPEOIETE. EFD
EFEABEEFARELZLI T PERRMINEHRZE.,
FELEFBRETE ICU LA RREFEAFHIEMERERIN
., EFEBERMINERIRNEFRERTEFHFHEE,

Zheng Q,Fu S, Chen D, Li X, LiY,LiY, Yu J,
Gong M, Bai J. Predicting hemorrhage and
obstruction in the elderly population using
thromboelastographic indices. Clin Interv Aging.

2013;8: 1405-12.
BE

EI=N=—F}

Bm. RIMEEAE (TEG) WER 65 ¥ RULFEM
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20.

BASERNES, EHRSRNKETHANES, BiF
18 TEG KMELR. RS NSRRI i
BifTHES, FENELRIZHOMMERE, RAZ
& TIEFFERRZ (ROC) LB 4 1 TEG 1830 R
BtiE (R) .« maefzadia (K) o sAHRIE (MA) <
o A (ANGLE) REA AT Ml i EpRZERI TN
N, JRANBRBATEITRERLLE, ROC BT
BB AR AT S ATUIERE,

HR: HE 403 FEFRERANITEEE. HEF 403
ZEFBERFESNNTEHEAN. Bl 373 i, T
30 5, FIHEHS83.0 + 73 %, BE 65 ~ 103 %, 72
EWMREIAF, 25 B (62%) BELEHM, 18 &
(19.4%) BEXEMERE, BFiEEN TEG BLLE
ST EPEENTUNMERE, XTH DTSSR, RIE
BRAAZEHMNNERE TEG BN REHLLE
A R=7, K=15, MA=635, a=67.1, FA&EMNAS
BTRHERENTNNE (ROC B TEIN 0.60, U
MR 859%, WRMERN 34.7%) o FNHMHNRESR
fBR: R =178, K=23, MA = 50.5, a = 53.70 R#l
MA HASHRAETNHMD (ROC B FER 0.66, R
BE 60%, FHRE T1.7%) o

30 BRIRMBN TEG iE¥Ei EXEF AR KM
REFERFIME D AR EMER, BT ROC HEDTIAE
BUEREE L L E RIS XY M E FEZEA i nAIFENEE .

Quigley RL, Fried DW, Pym J, Highbloom RY. Off-
pump coronary artery bypass surgery may produce
a hypercoagulable patient. Heart Surg Forum.

2003;6(2):94-8.
BE

BR. ERARFARMEESHNRELTIRRK L
HAEE, A, WFAREHTOMDRA (CPB)



21.

BOEFAR, BRIENERNMENEERTESEETF
AEBENEREMN. FX—NEENERANE, T
RIMNTIRTHRKE R (OPCAB) FARKHFIEZE A S
AHENEFREREN. &SNk, ¥E OPCAB &
FERIMKTB DR R MR TFFAFH 24 /NI N.

ik EATFIREMMERRT 17 & OPCAB Ml 6 BRLEE
&, £ 4 RN (FREE) SR#iTmieERE,
IHETBENRMELR (C) (RELRFK BEL o f
EMRAIREMA) , BEFAHESHINR,

£5R . OPCAB BERIMY 3 KFHIEIMIESR, OPCAB
BERG 3 RARMIEREELABLLIEMNT 17%. Bi&
i, Cl—HETRAN MANAS, XMERMRT A4
EARMINMIEEIEM. 5—FE, RE 3 X,
CPB AW C1 EEESEENEL CI1E, MABILE
ETREPMEE R,

510 RIBMIE¥HE, OPCAB BEAEAGE—RUG
MEFESRRS, X—4URA, HWT4EaRMMm)
BT AR SRS I RE A TRERE,

Sucker C, Tharra K, Litmathe J, Scharf RE, Zotz
RB. Rotation thromboelastography (ROTEM)
parameters are influenced by age, gender, and oral

contraception. Perfusion. 2011 Jul;26(4):334-40.
R"E

heiE e E (ROTEM) R—HMIRETE, AILIRE
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RN M MRAEXM MR E, AT EEMHER
X—12F, REREMD. FRMNORBZERBES
ZE, EXMART, FAREZIAEERIRLAI
HERNERR, RPMBFERMES, A ROTEM #1Ti
&, XLEMNFIELE 45 FUUTH 45 S U ENBEZIR
&, 45 FUTHIMZRERTLE OREERH, 45 %
M EMZMHZRESERREN AT, MR, F
WHAOAREZRZ53 ROTEM HERSIE BZE M,
tt, ¥ ROTEM BAFHZERAENILNEEN, TERE
Y. MR ORRESEZEHITIRE,

Sun JB, Bian MH, Zhong T, Lu YY, Zhu BQ, Wen
HQ, Hu HL. Reference values for kaolin-activated
thromboelastography in volunteers of Anhui
Province in China. J Clin Lab Anal. 2017 Nov;31
(6): €22128.

BE

B8 £9E, MAMmEEHE (TEG) FHE AR
MRSHTIENRER LD, SAREENTEERSE
BIUSIEL5EME TEG WA S EE,

Bk AMREBET 1681 EFERENME, BE
FEEFMNERDE, EMRNREEEM ENE
TEG B, RAFSHAUTTEHE 95%HNBEE,

#ZR: SHFIEXN 95%SEEN: REHNE (R) :
42 ~ 8.7 % BIAHE (K) : 1.2 ~ 32 9% o A

(a) @ 47.0° ~ 723°; BRAIRIE (MA)
mm, BYAR: 3.7~9.0 9%, K: 1.0~320%; o
48.4° ~ 74.4°; ZMEMA: 46.8 ~ 72.4 mm. HI, TEG
SR ETLTEAMNEEANS ERSET RS,

©49.1 ~ 705

it AMREULTHEERABFISIRLIEN TEG
BNEEE, JHRKNSEERRREHRSE,

Tomescu D, Popescu M. Emergency Surgery in a
Critically Ill Patient with Major Drug-Induced
Bleeding and Severe Ischaemic Heart Failure. J
Crit Care Med (Targu Mures). 2017 Feb 18; 3(1):
34-38.

BE

BR UENFIENEREERETEFARD, L
HEEETRSEZNRIHNK, SF2II2FARH,
XEB BRI REA N L,
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24.

REINE: HER T —IEASMEEREMEIENIME
FBPHEFEERE, BRI OIEETRFAMER
EERNERM/MUATNEEEER, SREVEETR
FURTImETE, INR TERE. RERNERISES
BEM (LTA) #TM/MRINEEM M M HERE
REEBEF AL MEE, MUBALM™EH M5 M
Fome R RIAEREFRM. FFRERP AR RIRIESE, A
rakmikl, REERMEER. REHRETR, K
e M RE, BERNGE 2 RMAHEEST
PE B,

g B B S T ERRETMPUET, Rae(Gnm
e OENNEREFTENEESRBRENLME
;RO

Li X, Fan L, Cao J, Wang Q, Liu L, Hu G, Hu Y,
Wang Y, Wu R. [Prevalence of laboratory aspirin
resistance in 431 old patients]. Zhong Nan Da Xue
Xue Bao Yi Xue Ban. 2012 Apr;37(4):338-42.

Chinese.
BE

B8 TN KREDMMELMIE (AR) BUEHE
& (LTA) Mm% AHE (TEG) BIMEXMRM—E4,
HAE AR EEEREFH BRI,

Bk MALEm AER MK R Ak i R R E
ARRNR. NERERER > 65 ¥, BHZLENR
BEAATT (A 75 ~ 100 mg) BV 4F, ELTAK
MEER E, ARENXAS AA (REMNER) BE >
20%, 5 ADP (ZREERRRE) BRE > 70%. XYRIEIILAK
BRINRTARITESBR S. TEG X AR NEXEE
T AA FESHVIFEIE > 50%,

ZR: L AA AFESFIM LTA B 13.69%89F 5] ILHkm

20 [N itisE | Article Abstract Collection

25.

ZE, Ll ADP FIESHIKI LTA B 30.16%H98 T TH}
BE, Ll AA NIESFIH TEG B 23.67%HI0 T LA
BE, XEREHNERETHREN - (Kappa <
04) o B2, BILL AA 1 ADP HIFEFFIN LTA
&, AR FIRAEER 8.35%. @i AA ES LTA #1 AA
S TEG MF7E, AR BIREZN 8.82%. ERMFAE
HWERERHRFHN—HE (Kappa=0.793) o

530 ANFTRMBXEAAE AR HRINFEE REFH
BEXMA—30E, EMRNNERART AR BREN
BELHENE. ERTAFBBXEEERE AR HNER
EHH 9%

Fan L, Cao J, Liu L, Li X, Hu G, Hu Y, Zhu B.
Frequency, risk factors, prognosis, and genetic
polymorphism of the cyclooxygenase-1 gene for
aspirin resistance in elderly Chinese patients with
cardiovascular disease. Gerontology. 2013;59(2):
122-31.

B"E

HR: DMERRK (CVD) BEREFBREFRLCMNEER
RE, FRLMRETE CVD RERERZ,

B8 MIROmMERRNARER. BREAZR. FEMER
&8, £ CVD EERED, HEE-1 (COX-1) &
FERRR, ERRER. EMNHELATHESEESS
MHARERE, B, FAETTXIAZE, LOHEFR
EEF CVD BEDHIXLEXREK,

Bk LFREEFEOOERBENATHR. NET 431
BEXEZEALWET (> 75 mg) | TANFEESE
DIMEREE, UEEDFR (AA) RE0EY), @I
BREENEE (LTA) FmiesEHE /R ERN
(TEG) MEIM/MREBEE R, PAREHER 1.8 Fo

L£R: PUBIKHGE, MELMRZERESIFHEERER
b, LTA AA + TEG AA WE AL R XN (23.7% vs.
9.2%, p =0.025) o It4h, Cox LbIEREIIRELRR,

fl B T AR B RS B R R KREEEX (7
BILMHATZEY HR = 231, 95%CI: 1.11 ~ 481, p =
0.026) o COX-1 151330344 TR G-FUER (-1676
A/G) BEEINT LTA AA + TEG AA FEXBIFIE]ILAKIR
FBIXEE (OR=1.82, 95%CI: 1.13~2.92, p=0.01) o

#5306 HLTA AA + TEG AA iHMERFI S LMK 5



26.

27.

EEZEO0MEREEFARIERBHRREMNE X,
COX-1 151330344 NE R G-FMUEFAS LTA AA + TEG
AA EX B B AR B ZAE X

Donkin R, Fung YL. Investigating Age

Appropriate Coagulation Reference Intervals to

Support Patient Blood Management in the Elderly:

A Verification Study. Ann Clin Lab Sci. 2020
Jul;50(4):545-550.

BE

SEXENBERRNEREXEE, BaNXESEES
BER LR, REGIHERARMINGERSE FLRILK
M. SAREEHRAT 60 FHERANENLER
S5EMR MV MeEAE (TEG) WEASEXIE
TR, UWAESEXEBIRETSEFEAEX, KBF
AT 60 FHBEMMENEER (b = 30 FBM, n =
30 AEM) #HITT TEG®6s. HMESEETE (PT) . /&
a5 B MESEYiE (APTT) MALEARS2NE
(FIB) BYt&M. FREEEBIME FIB NEREBIERLA
S2EXEN, Bz KTREEES. ENEERAE
R ARARERBERASEXEN, BERIK
FEHERE, —3%9 TEG®6s 1 APTT £RAESEX
BH. BMESRAOSGHTERK, XELMTEEAR
EEERTERNENSEXERE T Rk,

Scarpelini S, Rhind S G, Nascimento B, et al.
Normal range values for thromboelastography in
healthy adult volunteers[J]. Brazilian journal of
medical and biological research = Revista
brasileira de pesquisas medicas e biologicas /
Sociedade Brasileira de Biofisica. [et al.], 2009,
42(12):1210-1217.

wmE

mies¥HE (TEG®) BINERMIheE#HITITME. EAE
BERNeGRMNRNES, BHFER, BIRER
REAVEURANMERE, HIHETREABNES
&, HSHEBNESEH#ITHLR, HITETHR. &
e, MEMMENTW, ZRAERITERAIME. 5
& 3##47HM, FHTE TEG 5000 && E#T, TEEE
2T R, HHRT R, REATUETHE B IEER
&R, SHTH TEG*SEA Ry K. a. MA. LY30 #
BIIEN. FIEBESIEEES CENSEEETHITT
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[FZENEAE. 18 BREEREE 95%MNEETE
A R: 3.8 ~ 98 7%, K: 0.7 ~ 34 08, a: 47.8° ~
77.7°, MA: 49.7 ~ 727 mm, LY30: -23% ~ 5.77%,
BRIMEER: -5.1 ~ 3.60 KEDHES RNHEBHE
ER, RIEMRSETENY 10 BEBE SN
7, RAWREEREHTHRAEELMEEEH (I
B 81%) . BRELAMNESREEESTEYN. BES
EREEX, REAMSERELTX. TR
R, BLEEEXBERINEEENRRER 81%, S
IR 8. 5% BESEEIRBINERMME. AARIZRE
EEEIN, BEMETERA TEGC ZRANBREBRD
WIERE, X—EFAIRERTIEM. NEEHITEZHME
R, A TEG RIS 2R,

Tiirk SM, Cansu DU, Teke HU, Kasifoglu T, Meltem
Akay O, Bilgin M, Korkmaz C. Can we predict
thrombotic tendency in rheumatoid arthritis? A
thromboelastographic analysis (with ROTEM). Clin
Rheumatol. 2018 Sep;37(9):2341-2349.

BE

EKREXTX (RA) BEDBRABREGENRERR
EEAIAN. AT BNRIEL FERAEE LR
EfX (ROTEM) BY7ERIAR RA BEZEEFEAIM
RS, HFIERERTEREHELIRERRIZEER, &
IAFEESRAN 85 BIRFE 2010 F RA D EITENE
Eo AIRHPHRRT —EfEANRLTL. FURnfIRIES
FIMAZ (NSAIDs) MUK EhAkskERAkmi2 e =R P
B RA B35, MEMITN2MmAMITE (CBC) . 440
FIRBEZ (ESR) . C REZEH (CRP) . &R
[R. D-ZERAMIMAEE, itH DAS-28 HREETS,

FREZP#1T ROTEM 247, LUIAE MBI HE it,

£ ROTEM &¥Hh, {F& TR MATE (CT, s) « Mt
FepkBYIEl (CFT, s) FM|AMIEEEE (MCF) » 5
fEERSTERAARLL, EERENANE () FIME (B) &
M CT /5 CFT FI/siERKH MCF iIARRE ‘B

MHRM” o 85 B RA BENTHFR 5412 + 13
%, 77.6%MBERALE (h=66) » EF, 52.9% (h=
45) MEBEEEEAPIER (MIX) + BEE
(HCQ) + RRZEEEE (CS) , 43.5% (nh = 37) W&
EEEERTMESREAF (TNF) £ MTXo 64.7%89
BE (n =55 EEFALERE, HiRIE DAS-28 #H1T
&R, FEEREMERSNEETR, BETREN -
CFT MW AH I-MCF (2518 p = 0020 M p =
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29.

30.

0.033) o RIBEXMEDH, EEREHNERSHAR
A, I-CFT #l E-CFT 3%, I-MCF fl E-MCF &, &
BERENMmMEREMm, FALERT, HEST
ROTEM S#HEFTEXMHWETEN DAS-28. CRP
MR 1EAXBPNE—INAR, BRINZKIEILE
BARAY, EREEE RA BEMPREREENR
MEZ. ROTEM FILIEIRARSEERHPA TN RA £2E
EJingE =L

Korpallova B, Samo$ M, Bolek T, Skoriiova I,
Kovar F, Kubisz P, Stasko J, Mokan M. Role of
Thromboelastography and Rotational
Thromboelastometry in the Management of
Cardiovascular Diseases. Clin Appl Thromb

Hemost. 2018 Nov;24(8):1199-1207.
BE

T8I G 58 1 T K S A R I 44 358 14 M) R % M TR It 17
AL, TR In AR ZRREAN N R A s B STk, XS IR
ARk T EAREENRN— LT ER R Mkt
MRA] UEFAREMFARGREHT, FHILATURM
XERERMIENSEG. BEF—EELMEFA
PEAXLEHENZERE, BEHEM/MRXFN
HRIGTT R AT K B R IA LN BE 67T Y B & B R
13372 P ESRE M E A X EA N BB AR AXEH
T s EM A5 N AT O M E R PR
LA fEAMRRIR.

Lim HY, O'Malley C, Donnan G, Nandurkar H,
Ho P. A review of global coagulation assays - Is
there a role in thrombosis risk prediction?

Thromb Res. 2019 Jul;179:45-55.
mE

EENLEMZEEEH MANRENLEESEHMmEE
RERIBZEMRFFZENTE, RIFXMTHESER
EMNER, flmattoEENMmEE, Am, RE
EEROMEEFRATIE T EXHRE, BRIEM
EHBOME NEITEREENNRFEHR. BRI
MHFREBR LI, FEER] St A FFUN H A0 mie
RN, BERE TIEMRMMIENE, s
MEF & A% Al 2 ZER B AR NN RE A (E ) LE M ThRER
Y. XLNEZE, THEMSMENEE, Sk
AT M XL HE S AR A MR MR T

22 N itisE | Article Abstract Collection

31.

HMmRE RELR, AT, XENEEEMERMFEIE
BERERH, BETRORFNESRMY, XERERED
MEELE S A RE MK T LB iF T E O mER M
REZMBIRE, B, BRI T —LYFaTAeK
BRINEER(ER-AEE, BRMAEAE AR R TR
Mi-FER M T XENEEN L FNERINEGR, 5
EERPK AR AR ZER O I B SR AU

Randeria SN, Thomson GJA, Nell TA, Roberts T,
Pretorius E. Inflammatory cytokines in type 2
diabetes mellitus as facilitators of
hypercoagulation and abnormal clot formation.

Cardiovasc Diabetol. 2019 Jun 4;18(1):72.
BE

BR: 2 BRERA (T2DM) MISMRGAIBLURZABHE
EOMERRIXEEEAREARIT R, T2DM HE
ERIRBUENEEERE, HHEEFENKANA
EEYITICYINTEE. XX5RENMEHRIZAEE X.

& EXE, HEINEEIMELFEYITCY, &
FRmie#AE (TEG) , ERARPBBFEME (SEM)
NIFBRBHRENNEFERENREABRFE, HAR
TRERMAVERY,

HZR HNERRKREE, B TEG. ARREFMAERA
B L EYITEMTE T2DM BRHPTERE, 1, 5
IAIBIEERAFAAEEL, FRAT]RY T2DM B ARSI R
BESHERNE, HEBMENDINIESR T2DM F44
BRI R EL TR,

#ie: F1NA, T2DM BREREF D FRIFRTEHRD
S5ERRESNMEDEERE X, Hil#H—FRE, T
T AR AT A RA A RAAT A RERER
ENRERANTRESEENE, IFHIBHAEN
MEEYTEYTRERER.
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Featured
Article

EFelpRERMSRMER

BE

R AGEFBEERH T —MEANET, FNERERBMRH SERMMRAM/VRELFIBEN, AT, BaHTEREX
—REERAFISENERY, U RBREEEFATRNER L. FARNENRIREFBRMARMNEFEALIGERMINENESR.

FiE: BRERE—RGROMBNAEIGEREIRENBRENAR. WENKIEGEREADST. K. RHENERKE.
LHEBEMMLHEHE (TEG) WNEBLER, BEBEENA 55 FRUL, WRMEBEHTHMITHEN 9. BERNMEIL. &
G IRHEREITS (SS) . KEMRHBFIZ (A Bl #1TILAD,

R HHN 628 FIEE, Hb 142 6l 23%) AEFA. EFEEEZSHNEIME (41% vs. 24%) , EZHMOHE (96% vs.
80%) , ISSTFNES (¥ 254 vs. 21.6) , FEL-F (19% vs. 8%) o EEBEBZETHIM (42% vs. 30%) , 1532 AMAEHM
m¥, MELREIHFEMETAREENECEAEREER. REALREMAZBDEE ZHEMNME, B2 TEG NEMIMAE

BRIMHBEEFARIKE Lo

Wi HWARERRE, EFLGEETHENGHRONEIREZME R, REXTUEREATIRTE. HRERHA,
EFABPHURIMAGUN/ ) MREYEICE B IEINER D 2 T S R M e R APR

£it: B TERMILARIFTEFEEPEEEE TN, BFH—FHR.

K@F: BEA; 0I5 Bl RO miERE

=)
(SR

SIBEATEITENTERZR T —MEXNHET, TR
RMAMHEBERIAIRE, XRETAT R G, Eat
MBENHEY, ROBIHELFME (FFP) MILMRS
A (pRBC) BIEMLLERIEI, LURGIESSERH M
BEFATH, REFEBEHIESGERNIXETHEER
[TZHERP, BRXT XL M RN a5 AR
RELRFREIEE D, tHIEE A,

G 75 ORI AR TR AIZE LR H 3 e s m & a9iE
RHRS, URANEZ RN 22— ELIGBREREIEE
IREY B FROEERE, XBHTZHEMNEAR. I
RHERMBRPEN=ERE, FRIINENG, MARERFMN

2 [e) sziksEiE | Article Deeply Reading

EWERD C BIIEN TR, RSBRREIRSHT A
Jut, BMAEMIANZEFSRE W M A FE T R IR 37 FUN A F
B, MFERE, XMeGRELNGBERETEF AR
B, RELENEERRDEHATR.

AT RFIZEREIMAIE RIS, BRESHRAT RS
B, meEAOE (TEG) MAek mies# 1NE &
(ROTEM) » XLEMAEEBIREBHERIVRS, HEMIES
MM SRR ERRRI12, AT, AAEXLENARBEEFARFH
RIFEFHVERM. Scarpelini X TEG BEFEAMESE
AZBREER, REXAT—EEERTHEHEREN,
BX L, WEFABOEMNBRFABENHARKA, BET
THT REFERRNESSESAYE, FRANEFAZ
EETF TEG BNIARMINEFEER""L, MNRREREN



PIRMONET, BEERINEK, RORFRELM, 4
HEAWAMEM, AR HE—DIBIEEISTEESS
REFRERRNRRNEEILE, REXLETUNEIH
HIRNEMNARZ, FEH—FIHR.

MARKRPEFEREZLERSTQIGHRO>, FXE, &
—WHEARH, EERERZNGIENAIEERESRMAGTE
BENEREEN—F, REFGILERPASHEEL R
BEATENGEENSRERIFNIRERNEETRE
Rl XEhFEE T — AR, EEEIGIFENEMASEES
HWEFEEETRE; ZRIIGRCESFRZEINEXXR,

XE— PR,

EMNORIREVNEN. Bk, RINRIREELIGRETR
MR BRI TENR. AR, RINNAREEHREF
el E M. BRRRAE, EFEHREREE
RERIRDNSNZE, BFRHAENRMIEEATEEEIE
E7, AALHFENETFHNANERSHTIREMNE
ARAMER, EOR, TITRIZEIH LR MRS REF L N
Tk, FNTAEPRHESE AMFALIGRMESHESR,

VP

[EERME 47 2007 & 2 BE 10 BEMEAZEEZHH—1
I REIEHD, 3 790 B ECHRUEIRENEEH#ITO
B, BERBRFTE. ELRERIENEMIELTT
WHIERESN. BT T 628 BWABHA—S DM, WEMNEIEE
BEAORITE. RGEEIE. £HAE. ZRELR (81
TEG) WERHIE, SIEMERETE (LOS) « HAE. il
TR, TEHRIERSHMABXAHLIE, NMEEEE.
RBARMAMTREBLSIE (ARDS) . BEFIENE, &
iR, EelhREPERRPRRATSIVEME, Bk
BREABERM. EEBEWREXAKT 55 ¥09BE. H
RHARKREA, 55%. 65570 F2ERE, REXFTEREE
#m, MEREXENER (BEEES) HMEWERXH
RLRIANEE ANNEN . BEERT, EFEARNEXNUR
FINREFHIARIBIIX I R RV E B FIRAE. F=H
&, AEMRAEXGIIEERERERTTH. MAZE
B, BADERET - 55 FMBILFR, XFSERIEEIMY
FROER Trauna EaSH (ATLS) REHNEIED KRN
@, EREN—EXED, XTZNEETAONRE, B
R T EMERBRABRCERN— I EEGR. 2TXMRERA,
BAER 65 FRVFEIRERHHIT T SR RIBNDADH, LA
AR R BRARAIK T,

BEAMRELIREASAZ BT, #—P DT EMSE
BERN. migHHESHMAXR, ERED—SAIMRE

©2020 IMPROVE MEDICAL All Rights Reserved
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miafBEETEINMETS (02 MEER) 5—BXR
SINE A, REZRLNBEWHRER 229, EA
FENXEABBIMEEOHEERMNEE. EAUTE
SUEMAMERS: RGNS FRREE. A ERETS
(18S) « REFEXREMG (X FKWEHRH TS K
AlS > 0) , URBEFEFRAT. ZALUEEXLEMHET
2, REARENSRMEZERXY, BT XEHRMHE, ARNE
R MHESEEASNE, LOS MIET-REIZHE A LIER
SHEB—R, #H—FOMURTE TEG REERET UG
AR~ BNEE, RSN REEEERERNYEE
(I TEG) TERAIGEERMANERC, KRIMNBETH
VEMRBERERE 2015 FERHIRSVUIRHMIGKREE; I
M, HIEKREETESEHRE TEG £RNNERESIE FEP
Hith TEG ERMBTIHEMMMNEE. BNZRTIHREXR
B5 R RN IR NIERE —5,

IR T EAN MR G, BXEERT
B5ZREPENTAMLELTATR, ALEEIRIE TEG 4
RIEHIRARRR, TEG @I NEm&RPHEETL, &
A2 @i TEG 5000 MIXKSDHN (I&KRALE, Niles,
IL) #MITARER, FEd LAFIMNTRRIEFR, DHE
1RTF 40 2P, TEIQNIERE], 5 TEG XS ENRESEHIE
FENRIFTALY, EH TEG EMshEHEAmA R (REBYE) 3
~ 8 min; K (Bh77FBE]) 1 ~ 3 min; o BE (IMMEBRAZAL
%) 55°~78°; MA (HAIRIE) 51~ 69 mm; LY30 (30 min
BOEHUARR) 0% ~ 8%]. FRAIRAKRRTE, BENREIRT
ERBTEMBITRE, tfi1HRES TEG &R,

ZR

F4 T RATFHRIEEHE, MEARKATFIRA

B EEIR. MMEVESRBATHREMIMTS Az
KSR, HPiRELERNT 0.1 RRFEEHRIF,
SAS h#s 9.3 (SAS Institute, Cary, NC) BFFREDM, H
5/ 0.05 IR 1| BUIERERR AT EE S, 4R a 5
628 BIBENEAGREMENRREEINE, HP 142
(22.6%) REFEN, 486 Bl (773%) F#e < 55 T RHXR

H, MAZEN—MLERIEK 1. EEBERESHERLMN
(41% vs. 24%; p=0.0001) , BIZHEIELIHE (96% vs. 81%:;

p = 0.0005) , ISS WEHE®E (FIY 254 vs. 216; p =
0.003) . EBFEBRE ARDS MIRENLZEEZRE, BHME
BOMAMEAFHRENEEXZTE, EEBENRSKFE (173
Kvs. 141K; p=0.077) FEBTBRE (30% vs. 24%; p =
0.15) BEMAED, REXLELERIFITFEREN. BHIEK

W, EEBENXCXPEESTIIRA (19% vs. 8%; p =
0.0001)
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® 1. AOGItHEREE

TE SYERLE (n=486) EEAN (n=142) pfE
Fie (1Y) 31.54 68.68 <0.0001
St 368 (76%) 84 (59%) 0.0001
55 94 (19%) 6 (4%) 0.001
ISS (FfE) 21.64 25.42 0.003
EBeEdE () (R 13.09 17.30 0.08
Eh e 178 (37%) 51 (36%) 0.94
HEXR, (X) 175 (36%) 59 (42%) 0.23
ERESIFRERAE (F)  (R) 6.70 6.17 0.73
FA 258 (53%) 66 (46%) 0.17
HfEAR 205 (42%) 81 (57%) 0.002
LAmES 37 (8%) 27 (19%) 0.0001
TR 115 (24%) 42 (30%) 0.15
X 10 (2%) 4 (3%) 0.59
MR EBLSATE 8 (2%) 10 (7%) 0.002
M BRI 2 (0.4%) 2 (1%) 0.22
fiite 22 5 (1%) 5 (4%) 0.05
RVIIREE-S 0 (0%) 1 (0.7%) 0.98

ISS A EZETS, ARDS HIREBLSETE.

WMMmELLRWNER 2, EZRONEFEZFRRIEL (43%
vs. 30%; p = 0.012) , EFEEES pRBC # FFP AR
Big%, SxERAMRL, B2IMRISTTERENEEESE

M ERERIRITFRE X,

EEREIENOPODE (OF > S29% 100 k) BE
AL, BESHEMIIPERERN, MAZRAKFRT 100
g/lLo RIFEFMTAENKEE (INR) AR, NRNBESHE
FREZBHRIFE, 11%09ALL 3%B93BRAN INR> 1.5 (p=

0.0008) , #AM, 23%H) INR > 1.5 HEFBERBEEM,
XA LUERE INR HEM, HEFERESHWRALLRE, Hi
m/hiRitEk. FEEQRMEKFE (183% vs. 16.7%; p =
0.69) FARZEMmiEEAERM (27% vs. 33%; p = 0.18) 7E
FKITF LEEEER, IR 3R, R, EEALNBAER
SHIMMA BEE (19% vs. 11%, p=0.02) , HENIDTE
midieR% (TEG WALEHFRKTE) NEERMMEN, F
BAMEBEAZEEBRITER,; EROK 4 Fmo

& 2. HMEKE

SHRLH (n = 486)

i 147 (30%)
5 24 h BK 97 (20%)
%5 pRBC 146 (30%)
4% FFP 41 (8%)
EiE /) ViR 36 (7%)
REA TR 17 (4%)

ZFEA (n=142)
59 (42%) 0.01
40 (28%) 0.04
56 (39%) 0.04
21 (15%) 0.03
15 (11%) 0.23
6 (4%) 0.69

pRBC: SEELI4AR; FFP: MEEKKRMIE

26 [e) sz@k#siE | Article Deeply Reading



® 3. ABEAESBPE. BMKRRENEN TEG &

IMPROVE REVIEW EZISEE-1030HH

XFEREH (n = 486) ZFEAN (n=142)
IHE > 100 bpm 192 (40%) 38 (27%) 0.01
WZEE < 100 2K 18 (4%) 9 (6%) 0.18
BE <35C 28 (6%) 7 (5%) 0.81
MLEH <100 g/L 24 (5%) 19 (13%) 0.0009
M/MRIT#E <100 x 10°/L 12 (3%) 3 (2%) 0.80
FHEEHR <2.0gL 81 (17%) 26 (18%) 0.69
INR > 1.5 15 (3%) 15 (11%) 0.0008
pH<7.2 27 (6%) 9 (6%) 0.97
RS > 6 98 (20%) 28 (20%) 0.24
2 Nk TEG BHEE 60 (12%) 23 (16%) 0.23
TEG BR & 133 (27%) 47 (33%) 0.18
FER 57 (12%) 11 (8%) 0.16
BEK 51 (10%) 21 (15%) 0.18
B&a 74 (15%) 18 (13%) 0.39
BEMA 55 (11%) 27 (19%) 0.02
FE LY30 10 (2%) 3 (2%) 0.98
INR: EPFTELLLE; TEG: Mi2¥AE; R: REBE; K 5i77F690E; MA: RAIRIE; LY30: 30 D Eh/EMieARR
FR 4. \FehY TEG FEERRERENEE

o= SHHRLE (n=486) EZEAN (n=142) p &
TEG ER&® 60 (12%) 23 (16%) 0.26
BRMmL 24 (40%) 11 (48%) 0.52
7 pRBC 24 (40%) 11 (48%) 0.52
5% FFP 13 (22%) 4 (17%) 0.67
HE /)R 13 (22%) 4 (17%) 0.67
AR ITUE 7 (12%) 4 (4%) 0.33
LY30 & & 10 (2%) 3 (2%) 0.98
B 8 (80%) 2 (67%) 0.63
BWELTUR 6 (60%) 0 (0%)
LA 6 (60%) 3 (100%)
HEEARRE 81 (17%) 26 (18%) 0.69
B 53 (65%) 20 (77%) 0.28
HWHERTUEY 13 (16%) 4 (15%) 0.94

TEG: M#£3¥71El; pRBC: HEFLILME; FFP: FMEORME; LY30: 30 DE/EMEAMR

©2020 IMPROVE MEDICAL All Rights Reserved
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TIAERHLIEREERTRIRE 2015 FERLRS
WHIEIY, TE8BIRE TEG ERMERT, 5 TEG MHAEEN
RIABERIOY, F 22%0EEP, £A TEG REEHS
pRBC WYRIMBEX, BRE 20.5%. 20.5%H 9.6%HEEFE
FFP. I/MRSSTUE. EXTHRA, HITWRIILEIR
EREMRSRS 2015 FEHIREENENZ BFTEER, TiZ
R, IREHREBEHIEE, 0 TEG MA, RAELTUE
02, @i, AR RENLEFAEHFRAFESE TEG LY30 A
FmEm (68.2%, 76.9%) , BARBEFUMSIIE (159%,
46.2%) , XERREAERI AT R AS AR MET &
BT . NIRRT LY30 RENBETERABRNETER
60%, TEEFANEERA 100%, X5BEFIFTFX—EFRTEREHA
HIEIE—

mEEEDERINE 5 K 6 FiR, HP 6l BEFAS
61 ZXMRIAERLE, BRE, WRAMEFEAZELATN
RN —EERFRER, BIEFE pRBC Bl INR > 1.5

OEIERMIE TR, FHTRERFIZTEATIPHITILLR,
PAFETREARMN, HlFAESHBISETLLFIEE,

BT FFP /AT 20 BIBERETE 6 fIFERAEE R,
{B555E FFP BULLRIEIN (33% vs. 13%; p = 0.012) o HERM
ANEFEE AR IIREK < 6 MALEZARKF <20, EEA
FAREERIIRENG, REXCEXERSGERITEEN. R
[ZBYEIR] o FafY TEG BUBR EEFERABHRENE W,

BANSHTT BN, (A 65 5 U LNERRENEE
A, FRIRHERIDEEN 55 FHELFREEREY RE
TEIE) o IRARINA, PAFIHUERBA, TENEEEE
MRER D EHTER NI, FHEESIH 88 BEREA
Bl 5 55 $ LA ERYMELL, RE—LT, BEAMIMRIEESE
FAEFRBTE RIS INEER DT PRBFA U ER N SHFXNME
MM TR, SEMIMNE—ETEXFZEEAOSR
TR (36% vs. 16%, p<0.05) o

® 5. @RS S BELERNE MR

EERIRE
M@ X
HBREREF0
LAmES

E RS
HX

SMTREBLSATE
AMEIERE
fivigzE

=i

8 24 h HR

#i7E pRBC

7 FFP

HSE VR

IR TUR

THRA (n=61) EZEAN (n=61)
41 (67%) 37 (61%) 0.52
44 (72%) 40 (66%) 0.43
27 (44%) 40 (66%) 0.02
22 (37%) 17 (28%) 0.33
19 (31%) 30 (49%) 0.04
11 (18%) 3 (5%) 0.03
1 (2%) 8 (13%) 0.04
0 (0%) 2 (3%) 0.99
0 (0%) 4 (7%) 0.98
55 (90%) 57 (93%) 0.51
31 (51%) 38 (62%) 0.20
55 (90%) 54 (89%) 0.77
8 (13%) 20 (33%) 0.01
6 (10%) 14 (23%) 0.06
2 (3%) 5 (8%) 0.26

pRBC: IHFELI4RE; FFP: HEEORMIK
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& 6. N\GRHARITD SEBAE. EMLIREM TEG EHELE

TS YHEREH (n=61) EZEA (n=61) pfE
IDE > 100 bpm 22 (36%) 16 (26%) 0.16
W4EE < 100 mmHg 7 (11%) 8 (13%) 0.89
BE <35C 11 (18%) 5 (8%) 0.11
MLEH <100 g/L 9 (15%) 17 (28%) 0.08
M MRIT#E <100 x 10°/L 5 (8%) 2 (3%) 0.26
FHEZEAR <2.0g/L 27 (44%) 20 (33%) 0.05
INR > 1.5 11 (18%) 11 (18%) 0.86
Ph<72 11 (18%) 5 (8%) 0.09
THERE > 6 28 (46%) 17 (28%) 0.01
TEG 2 MEULERE 12 (20%) 12 (20%) 1.00
TEG BER® 29 (48%) 22 (36%) 0.20
FER 14 (23%) 5 (8%) 0.03
BEK 12 (20%) 11 (18%) 0.66
FRa 20 (33%) 7 (11%) 0.002
BE MA 10 (16%) 14 (23%) 0.51
FE LY30 1 2%) 2 (3%) 0.61

-IB30E

INR: EFFfRELLLE; TEG: Mig#HE; R: RNAE; K: 526, MA: &XIRIE; LY30: 30 D /EMMEAHR

e

FHANTELRINE, EXBE—VMFERBEHIHE
EAR, EEREFTETERG, BOXNETRES,
FHATIRRLEL DA, LABRHD A AR 38 EEX — A BB (F
A, BRTIZARZENES, EIthRBEEARMLIR
R IMIRH R PR R

BINARERZIFRINED, SEEEREAUGE
WIRREREE, EHEAE. REERNETCEXSEHZW
tbo AT, XEELERINEEREOBETERMG, FHRG™
EREFH 254 vs. 21.6 (p = 0.003) , BAREEBIISS A
MRRREMIE TR, BXaf T —RE, MEINE
CERBNS —MERREE AP MRS R ERZEE M,
EMEAEIREHRAIER T, ReAnEth5osBENET
KD, XMEMEEERERAREEANAE.

tesh, EEFEAR ISS WEERE, X387 XECIHHE
FEPPRMRER, EFREBERTD DL =LeIHT
0 EERIEFRETFUGPONGHEETRNEE, X
—NEZRE, EHZEEM, SMITENEERNLIERO

©2020 IMPROVE MEDICAL All Rights Reserved

B, 1AL E T EENRNER, HIBBIESFEIE
BEAENESNEEZNEMURENRGNE, DIEREN
EEZEHRTEENIHGD L,

PMBOEERMS, EERENFHLERREBRS A
Mo 1SS« INR MFMIESRITF LHNEZER T UUBREX—
Ro EEREBEWEEYIREEESIHLEMERTUENN/R
FIVIMREY) (FEAFFRFA 20% vs. 1%) o BFEBEMNE
EEE TR, EnAEENRE., XR—Re&RaxNIE
Ko RENRIESRMKEES, BESENEE, EFEEE
BERZHIMAAR; B, GREERGERERMXESR
EE7, THEEFSEMHRAELMZ AR, i, £
FREVRBTICIGEXEBATN (WESS. FEXER
BREMFALAE) MHIMIMNERE XERFERZSEWE
FAMERE HBRIRTE,

ERMBIBARZS, EENRMYENNTELRMAR
2T, RESLEEEFER. Rocloffzen FARLERKHA,
TEG MELEFIRSBEFRIEKMEN, XKRBEEFR
EERZHASRRE, AW, X—BEAS8ERSHEE
WENB SHMARMERANESRINEFMESE, EEFAR
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HBZED, TEG MERERBEMAT, REHEREET
Br, —BMAXREEAMUERS, MR —TMASEER

%%‘(\[14,15]0

BERANMA, XRE-NENHREEAZREHGE
TEG ZHIEAF. EXTER. KmAG. ZHETE. KEPHR
. BEEERENMFATRNFE#TENRE, HRILME
MTFFERBENHROAZALBRNEZES, REAEX MR
B LECHAR IR ERMBISHT R, SEAREREIE. Ml
TR, FRAE TEG DR RMNEFEM o BHARREY
BHENRE, FEEARKTRIK. X—BBFEE 65
%, REFEBRAFRTEER, EFEAETREZBEEINEME
Fll, FENE, RINNBENEEIUTEAERMANE
E, AT ENX -2 AR S SR Z B X RH#ITITE
o AW, BEFRINNER, #—PORRMNFEELEN,

MRFANIVERSENESE, R FUMEKAEIAIEFR
EREEFEEARM. RMNURIFEANIMAEERMRELL
EFANAYMERFEM. B, HYESHRDFFHTE
BB RIS RIZHT, b TEG!, XEMELRERIXY
EBEANRAIT AN IZEINEE TR EMNRL LA R M
RESYAREY). HEZR K MEMEERFINER, TEG i
EIERRTERTSHE. (OBEF AP Sl B98I H ARSI RES R
‘> FFP FIVNMREE. AT, £FHRNNARER, £EF
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Blood transfusion and coagulopathy in
geriatric trauma patients

Brett Mador'", Bartolomeu Nascimento?, Simon Hollands® and Sandro Rizoli*

Abstract

Background: Trauma resuscitation has undergone a paradigm shift with new emphasis on the early use of blood
products and increased proportions of plasma and platelets. However, it is unclear how this strategy is applied or
how effective it is in the elderly population. The study aim is to identify differences in transfusion practices and the
coagulopathy of trauma in the elderly.

Methods: Data was prospectively collected on all consecutive patients that met trauma activation criteria at a Level
| trauma centre. Data fields included patient demographics, co-morbidities, injury and resuscitation data, laboratory
values, thromboelastography (TEG) results, and outcome measures. Elderly patients were defined as those 55 and
older. Propensity-score matched analysis was completed for patients receiving blood product transfusion. Patients
were matched by gender, mechanism, injury severity score (ISS), head injury, and time from injury.

Results: Total of 628 patients were included, of which 142 (23%) were elderly. Elderly patients were more likely to
be female (41% vs. 24%), suffer blunt mechanism of trauma (96% vs. 80%), have higher ISS scores (mean 25.4 vs. 21.6)
and mortality (19% vs. 8%). Elderly patients were significantly more likely to receive a blood transfusion (42% vs. 30%),
specifically for red cells and plasma. Propensity-matched analysis resulted in no difference in red cell transfusion or
mortality. Despite the broad similarities between the matched cohorts, trauma coagulopathy as measured by TEG was
less commonly observed in the elderly.

Discussion: Our results suggest that elderly trauma patients are more likely to receive blood products when admitted
to a trauma centre, though this may be attributed to under-triage. The results also suggest an altered coagulopathic
response to traumatic injury which is partially influenced by increased anticoagulant and antiplatelet medication use in

the geriatric population.

study is therefore warranted.

Conclusion: It is not clear whether the acute coagulopathy of trauma is equivalent in geriatric patients, and further

Keywords: Geriatric, Trauma, Transfusion, Coagulopathy, Thromboelastography

Background

Trauma resuscitation has undergone a paradigm shift over
the past decade. The benefit of early transfusion of blood
products has been realized and changed the approach to
the acutely injured, actively bleeding patient [1]. We have
also seen the adoption of increased ratios of fresh frozen
plasma (FFP) and platelets to packed red blood cells
(pRBC), and the development of specific transfusion
protocols to corral these efforts [2—4]. Despite limited
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prospective data there has been wide-spread acceptance of
these changes in trauma resuscitation [5]. Furthermore,
there is even less data on how these new strategies in
transfusion have impacted specific subsets of the trauma
population, such as the elderly.

This shift in transfusion practices has largely been driven
by an improved understanding of the coagulopathy of
trauma, and the discovery that up to a quarter of severely
injured trauma patients will arrive to hospital already in a
coagulopathic state [6, 7]. This goes beyond the classic triad
of hypothermia, hemodilution, and acidosis and involves in-
trinsic mechanisms such as an accelerated and extensive ac-
tivation of tissue factor and activated protein C [6, 7]. This

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
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(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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leads to a cascade resulting in hypocoagulability and hyper-
fibrinolysis, which are now recognized as independent pre-
dictors of ongoing hemorrhage and mortality [8, 9]. It
seems intuitive that this mechanism of trauma coagulopa-
thy would also occur in the elderly populations, though the
degree to which this occurs has been scarcely studied.

In order to diagnose acute trauma coagulopathy ex-
peditiously there has been increased utilization of point-
of-care coagulopathy testing, or viscoelastic hemostatic
assays, such as thromboelastography (TEG) and rota-
tional thromboelastometry (ROTEM). These tests are
able to provide rapid determination of coagulation status
and help guide transfusion practices [10-12]. However,
it is not known whether or not these tests maintain the
same accuracy in the elderly population. Scarpelini et al.
showed that TEG values in healthy volunteers did not
differ between the young and old, though this does not
necessarily extrapolate to the traumatized patient [13].
In fact, studies in peri-operative cardiac and orthopedic
surgery patients have shown differences in TEG-based
coagulation between the young and elderly, even after
controlling for pre-existing coagulopathies or anti-
coagulant medications [14, 15]. A separate coagulation
analysis of healthy volunteers revealed higher concentra-
tions of coagulation factors with age favoring increased
fibrin formation and reduced fibrinolysis [16]. Further
data also supports enhanced activation of the coagula-
tion system in frail elderly patients [17, 18], though again
the impact of these changes in the setting of trauma is
lacking and warrants further study.

It has been shown that geriatric patients are frequently
under-triaged to trauma centres [19-23]. In fact, in one
study elderly patients were half as likely to undergo trauma
team activation as younger patients with similar injury se-
verity [19]. This is in spite of evidence showing that the
majority of geriatric trauma patients have a chance at
achieving good functional outcomes and quality of life fol-
lowing major trauma [24, 25]. This brings to question
whether other facets of geriatric trauma care are similarly
under-delivered; a critical issue given the well-documented
correlation between trauma mortality and age [21].

Our hypotheses are two-fold. First, we hypothesized
that geriatric trauma patients are not treated equally
when it comes to transfusion of blood products. Specif-
ically, our study aimed to determine how age impacts
blood transfusion during trauma resuscitations. It has
been shown that geriatric trauma patients tend to be
under-triaged, but what is unclear is whether they are
under-resuscitated or over-resuscitated, given misleading
vital signs secondary to pre-existing medical conditions
and medication use [26]. Second, we hypothesized that
the acute coagulopathy of trauma varies with age. We
sought to specifically identify any differences in trauma
coagulopathy in-vivo in the elderly population.
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Methods

A retrospective analysis was performed using prospect-
ively collected data on 790 consecutive patients that met
criteria for major trauma activation at a single Level I
trauma centre in Toronto, Canada from February to
October, 2007. Patients were excluded based on incom-
plete data, refusal of consent, or declaration of death on
arrival. This left 628 patients for further analysis. Data
collected included demographics, injury data, vital signs,
laboratory results (including TEG), and outcome data in-
cluding length of stay (LOS), complications, blood prod-
uct transfusion, and mortality. Primary complications of
interest were those associated with blood transfusion,
such as thromboembolic disease, infection rates, and
acute respiratory distress syndrome (ARDS). Of note,
the use of tranexamic acid in trauma patients was not
standard practice during the study period and was not
administered to any patients.

Elderly was defined as being 55 years of age and older.
Studies have shown that mortality tends to increase sig-
nificantly after 55, 65, and 70 years, and all of these time
points (and more) have been used to define elderly in
the literature [21, 27, 28]. Ideally, elderly would be de-
fined by the physiologic age at which systemic functions
start to decline and response to traumatic injury is im-
paired. Sadly, defining pre-injury physiologic age for each
individual patient is not feasible. Instead, we chose an age
cutoff of 55 in compliance with the current American Col-
lege of Surgeons’ Advanced Trauma Life Support (ATLS)
course recommendations for trauma triage [29]. This rec-
ommendation is based on population-based data showing
a major inflection in trauma mortality at this age [21].
Still, some of the recent literature has moved towards age
65 to define ‘elderly’. For this reason, we performed a
pre-planned subgroup analysis using an age cut-off of 65,
to confirm that our conclusions would remain relatively
consistent when using different definitions of elderly.

Basic descriptive comparisons between groups were
performed. We further analyzed the relationship be-
tween conventional laboratory tests and TEG values to
blood product transfusion. Patients that received at least
one unit of blood product transfusion were matched on
gender and a propensity score (within 0.2 standard devi-
ations) to one control subject. Patients that did not
undergo transfusion were excluded from the matched
analysis as the primary population of interest consisted of
patients suffering from traumatic hemorrhage and requir-
ing blood transfusion. The propensity score was calculated
using the following variables: mechanism of injury, time
to hospital, injury severity score (ISS), presence of head in-
jury (defined as head abbreviated injury score or AIS >0),
and operative management required. These covariates
were chosen because they are directly correlated with
blood transfusion [30], with the exception of head injury



which was included as it has known effects on important
outcomes such as coagulopathy, LOS and mortality [31].
Subjects could serve as a control more than once.

Secondary analysis was performed to determine
whether abnormal TEG results could predict the need
for blood and blood product transfusion. A growing
number of studies is investigating the role of point-of-
care coagulopathy testing such as TEG in efforts to
optimize transfusion of trauma patients [32]. We investi-
gated whether blinded practitioners would follow the
clinical practices as proposed by the 2015 expert consen-
sus conference; for example, whether practicing clini-
cians without access to TEG results would transfuse FFP
to patients in whom TEG would mandate such transfu-
sion. The aim was to explore whether practice patterns
align with consensus conference guidelines on blood
transfusion in early trauma [12].

Conventional thromboelastography or TEG was uti-
lized during the study but the results were not made
available to any of the practitioners involved in the
care of the patient, thus no clinical decision was
made based on the TEG results. TEG measures the
viscoelastic changes as blood clots by spinning a
sample of blood through the TEG 5000 Hemostasis
Analyzer (Haemoscope Corporation, Niles, IL). Kaolin
was added to the citrated blood samples, which were
held for 40 min prior to analysis. Process and quality
control measures in regards to TEG during the study
are as previously described [33]. Normal TEG values
were as described by the manufacturer (R [reaction
time] 3-8 min; K [kinetic time] 1-3 min; alpha angle
[rate of clot formation] 55-78% MA [maximum ampli-
tude] 51-69mm; LY30 [clot lysis at 30 min] 0-8%). All
clinical decisions, including post-admission blood
work were done at the discretion of the treating phy-
sicians, who were blinded to the TEG results.

Student ¢-test was used to compare continuous data,
while Chi-square test was used to compare categorical
data between groups. Standardized differences were used
initially to compare the balance of baseline characteristics
between the two propensity-score matched groups, where
a standardized difference less than 0.1 indicates good
balance [34]. SAS version 9.3 (SAS Institute, Cary, NC)
was used for all analyses and a two-tailed type 1 error rate
of 0.05 was used to indicate statistical significance.

Results

A total of 628 patients met trauma activation criteria
and study inclusion criteria. Of these, 142 (22.6%) were
classified as elderly while 486 (77.3%) aged <55 years old
were controls. General comparison between the two
groups is shown in Table 1. Elderly patients were more
likely to be female (41% vs. 24%; p = 0.0001), suffer blunt
mechanism of trauma (96% vs. 81%; p = 0.0005) and have
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Table 1 Full cohort demographics and hospital data

Variable Control (n=486) Elderly (n=142) P value
Age (mean) 31.54 68.68 <0001
Male Sex 368 (76%) 84 (59%) 0.0001
Penetrating Mechanism 94 (19%) 6 (4%) 0.001
ISS (mean) 2164 2542 0.003
LOS (mean) (days) 13.09 17.30 0.08
ICU Admissions 178 (37%) 51 (36%) 094
Mechanic Ventilated (days) 175 (36%) 59 (42%) 023

ICU LOS (mean) (days) 6.70 6.17 0.73

Procedure or Operation 258 (53%) 66 (46%) 0.17
Discharged to Rehab 205 (42%) 81 (57%) 0.002
Mortality 37 (8%) 27 (19%) 0.0001
Nosocomial Infection 115 (24%) 42 (30%) 0.15
Stroke 10 2%) 4 (3%) 059
ARDS 8 (2%) 10 (7%) 0.002
Acute Renal Failure 2 (0.4%) 2 (1%) 022
Pulmonary Embolism 5 (1%) 5 (4%) 0.05
Myocardial Infarction 0 (0%) 1 (0.7%) 0.98

ISS injury severity score, LOS length of stay, ICU intensive care unit, ARDS acute
respiratory distress syndrome

higher ISS scores (mean 25.4 vs. 21.6; p = 0.003). Elderly
patients had a higher incidence of ARDS and pulmonary
embolism, but not of other major trauma-related com-
plications. Elderly patients showed a trend towards in-
creased LOS (17.3 vs. 14.1 days; p=0.077) and
nosocomial infection rates (30% vs. 24%; p=0.15),
though these did not reach statistical significance. Over-
all, mortality was significantly higher among elderly
patients compared to controls (19% vs. 8%; p = 0.0001).

Comparison of transfusion rates is shown in Table 2.
Significantly more elderly patients received blood trans-
fusions (43% vs. 30%; p = 0.012) overall. Elderly patients
received significantly more pRBC and FFP. The higher
number of elderly patients receiving platelet or cryopre-
cipitate transfusions did not reach statistical significance
compared to controls.

Significantly less elderly patients were tachycardic
(heart rate >100 beats per minute) on arrival but more

Table 2 Full cohort transfusion data

Variable Control (n=486) Elderly (n=142) P value
Transfused 147 (30%) 59 (42%) 0.01
Transfused 1st 24 h 97 (20%) 40 (28%) 0.04
Transfused pRBC 146 (30%) 56 (39%) 0.04
Transfused FFP 41 (8%) 21 (15%) 0.03
Transfused Platelets 36 (7%) 15 (11%) 0.23
Transfused Cryoprecipitate 17 (4%) 6 (4%) 0.69

PRBC packed red blood cells, FFP fresh frozen plasma
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of them had significant anemia with hemoglobin levels
below 100g/L. More elderly patients were coagulopathic
on hospital admission according to elevated inter-
national normalized ratio (INR), 11% compared to 3% of
controls had INR >1.5 (p = 0.0008). However, 23% of the
elderly patients with INR >1.5 were taking Coumadin,
which could account for the INR findings. Other markers
of coagulopathy such as platelet count, fibrinogen serum
levels (18.3% vs. 16.7%; p = 0.69) and most TEG measure-
ments (27% vs. 33%; p = 0.18) were not statistically different
when elderly patients were compared to controls, as shown
in Table 3. However, elderly were more likely to have ab-
normalities in MA than controls (19% vs. 11%, p = 0.02).
When we analyzed the blood transfusion rates in patients
with abnormal coagulation tests (TEG or fibrinogen levels),
no statistical differences could be detected between young
and elderly; results are shown in Table 4.

The next investigation was whether practicing clini-
cians without access to point-of-care TEG results would
transfuse blood products to patients in whom the TEG
test would recommend transfusion according to the rec-
ommendations of the 2015 expert consensus conference
[12]. Any abnormal TEG was associated with the trans-
fusion of pRBC in 42.2% of patients, though was associ-
ated with the need for FFP, platelets, or cryoprecipitate
in only 20.5%, 20.5%, and 9.6% respectively. In this study
we observed a discrepancy between the practitioner de-
cision to transfuse blood products and the recommenda-
tions of the 2015 consensus guidelines, in which
cryoprecipitate should be transfused for abnormalities in

Table 3 Full cohort vital signs, conventional laboratory and TEG
values on admission

Variable Control (n=486) Elderly (n=142) P value
Heart Rate >100 bpm 192 (40%) 38 (27%) 001
Systolic BP <100 mmHg 18 (4%) 9 (6%) 0.18
Temperature <35C 28 (6%) 7 (5%) 0.81
Hemoglobin <100g/L 24 (5%) 19 (13%) 0.0009
Platelet count <100x10%/L 12 (3%) 3(2%) 0.80
Fibrinogen <2.0 g/L 81 (17%) 26 (18%) 0.69
INR>1.5 15 (3%) 15 (11%) 0.0008
pH <7.2 27 (6%) 9 (6%) 097
Base Deficit >6 98 (20%) 28 (20%) 0.24
2+ Abnormal TEG values 60 (12%) 23 (16%) 023
Any Abnormal TEG value 133 (27%) 47 (33%) 0.18
Abnormal R 57 (12%) 11 (8%) 0.16
Abnormal K 51 (10%) 21 (15%) 0.18
Abnormal alpha 74 (15%) 18 (13%) 039
Abnormal MA 55 (11%) 27 (19%) 0.02
Abnormal LY30 10 2%) 3 (2%) 0.98

INR international normalized ratio, TEG thromboelastography, R reaction time,
K kinetic time, MA maximum amplitude, LY30 clot lysis after 30 minutes
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Table 4 Patients with abnormal TEG or fibrinogen values on

admission

Variable Control (n=486) Elderly (n=142) P-value

Any Abnormal TEG value 60 (12%) 23 (16%) 0.26
Any transfusion 24 (40%) 11 (48%) 0.52
Transfused pRBC 24 (40%) 11 (48%) 0.52
Transfused FFP 13 (22%) 4 (17%) 067
Transfused Platelets 13 (22%) 4 (17%) 067
Transfused Cryoprecipitate 7 (12%) 1 (4%) 033

Abnormal LY30 10 (2%) 3 (2%) 0.98
Any transfusion 8 (80%) 2 (67%) 0.63
Transfused Cryoprecipitate 6 (60%) 0 (0%)
Mortality 6 (60%) 3 (100%)

Abnormal Fibrinogen 81 (17%) 26 (18%) 0.69
Any transfusion 53 (65%) 20 (77%) 0.28
Transfused Cryoprecipitate 13 (16%) 4 (15%) 094

TEG thromboelastography, pRBC packed red blood cells, FFP fresh frozen plasma,
LY30 clot lysis after 30 minutes

clot strength, such as TEG MA [12]. Similarly, abnormal
serum fibrinogen levels or TEG LY30 on admission were
predictive of any blood transfusion (68.2%, 76.9%), but
not cryoprecipitate specifically (15.9%, 46.2%), which
was the standard treatment for hypofibrinogenemia at
our institution during the study period. Patients with ab-
normal LY30 on admission had mortality rates of 60% in
the younger cohort and 100% in the elderly, which is
consistent with current data regarding this high mortal-
ity group [9].

Propensity-matched analysis results are shown in
Tables 5 and 6, where 61 elderly were matched to 61
control subjects. After adjustment, a number of the pre-
viously observed differences between controls and eld-
erly were resolved, including need for pRBC transfusion,
INR >1.5, tachycardia, and mortality. Mortality results
were directly compared in the matched cohort, and
causes of death were similar between groups with equal
proportions of deaths being attributable to bleeding
complications.

There was an increased rate of FFP transfusion (33 vs.
13%; p = 0.012), though 6 of the 20 elderly patients that
received FFP were on Coumadin. The younger cohort
were more likely to have a base deficit <6 and a fibrino-
gen level <2.0. The elderly were more likely to be dis-
charged to a rehabilitation facility, though mortality
differences were not statistically significant. Abnormalities
in TEG data for reaction time and alpha angle were more
common in the younger cohort.

Subgroup analysis using an age cut-off of 65 years to
define elderly was also performed, specifically to deter-
mine whether our chosen age cut-off of 55 was



Table 5 Propensity-score matched patient outcomes and
transfusion data

Variable Control (1=61)  Elderly (n=61)  P-value
ICU Admissions (67%) 37 (61%) 0.52
Mechanically Ventilated 44 (72%) 40 (66%) 043
Discharged to Rehab 27 (44%) 0 (66%) 0.02
Mortality 22 (37%) 7 (28%) 033
Nosocomial Infection 19 (31%) 30 (49%) 0.04
Stroke 11 (18%) 3 (5%) 0.03
ARDS 1 (2%) 8 (13%) 0.04
Acute Renal Failure 0 (0%) 2 (3%) 0.99
Pulmonary Embolism 0 (0%) 4 (7%) 0.98
Transfused 55 (90%) 57 (93%) 0.51
Transfused 1st 24 h 31 (51%) 38 (62%) 0.20
Transfused pRBC 55 (90%) 54 (89%) 0.77
Transfused FFP 8 (13%) 20 (33%) 0.01
Transfused Platelets 6 (10%) 4 (23%) 0.06
Transfused Cryoprecipitate 2 (3%) 5 (8%) 0.26

ICU intensive care unit, ARDS acute respiratory distress syndrome, pRBC packed
red blood cells, FFP fresh frozen plasma

appropriate (data not shown). Cohort sizes were not felt
to be large enough to allow for meaningful comparisons
between more selective age subgroups. The new elderly
cohort consisted of 88 patients. Only a few changes were
found when compared to the 55 year cut-off. Increased
rates of platelet transfusion and LOS in the elderly
reached statistical significance in this analysis. For the

Table 6 Propensity-score matched vital signs, conventional
laboratory and TEG values on admission

Variable Control (n=61)  Elderly (n=61)  P-value
Heart Rate >100 bpm 22 (36%) 16 (26%) 0.16
Systolic BP <100 mmHg 7 (11%) 8 (13%) 0.89
Temperature <35C 1 (18%) 5 (8%) 0.11
Hemoglobin <100g/L 9 (15%) 7 (28%) 0.08
Platelet count <100x10%L 5 (8%) 2 (3%) 026
Fibrinogen <2.0g/L 27 (44%) 20 (33%) 0.05
INR>1.5 11 (18%) 1(18%) 0.86
pH <7.2 11 (18%) 5 (8%) 0.09
Base Deficit >6 28 (46%) 17 (28%) 0.01
2+ Abnormal TEG values 12 (20%) 2 (20%) 1.00
Any Abnormal TEG value 29 (48%) 22 (36%) 0.20
Abnormal R 14 (23%) 5 (8%) 0.03
Abnormal K 12 (20%) 1 (18%) 0.66
Abnormal alpha 20 (33%) 7 (11%) 0.002
Abnormal MA 10 (16%) 4 (23%) 0.51
Abnormal LY30 1 (2%) 2 (3%) 061

INR international normalized ratio, TEG thromboelastography, R reaction time,
K kinetic time, MA maximum amplitude, LY30 clot lysis after 30 minutes
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propensity-matched analysis of this subgroup, the only
major difference from the previous analysis was an in-
creased mortality rate in the elderly population (36 vs.
16%, p < 0.05).

Discussion

The main findings of the present study are that, in un-
adjusted analysis of all trauma activations at a single
institution, elderly patients tend to be more severely in-
jured with higher rates of blood transfusion and mortal-
ity. Propensity-matched analysis was performed to
specifically analyze the role of TEG in this population
and resolved many of the differences between cohorts,
while also suggesting a decreased rate of acute trauma
coagulopathy in the elderly.

Our results endorse earlier findings, particularly that
elderly patients have worse clinical outcomes after
trauma. This was true in regards to complications, re-
habilitation requirements and mortality. However, this
needs to be taken in light of the fact that elderly patients
in our cohort were also more severely injured, with a
mean injury severity score of 25.4 vs. 21.6 (p =0.003).
While higher ISS could account for the higher mortality,
it may not be the sole explanation. Another explanation
for the higher observed mortality is the increased
utilization of blood products in the elderly cohort.
Higher transfusion volumes have been associated with
mortality in trauma patients even when controlling for
injury burden [35], and this effect may be even more
pronounced in older patients.

Furthermore, the higher ISS measurements in the
elderly supports the findings from American trauma da-
tabases [19-23] that older patients are frequently under-
triaged to tertiary trauma centres; a major problem
considering that geriatric patients tend to do worse
when admitted to non-trauma centres. In Florida they
were able to show statistically significant improvements
in mortality when admitted to a designated trauma
centre [36]. Our data supports advocacy for improved
triage of elderly patients, even with relatively normal
physiology and seemingly benign mechanisms of injury.

In terms of transfusion practices, elderly patients seem
to be transfused more readily than their younger coun-
terparts. Statistically significant differences in ISS, INR,
and anemia rates may account for this. Elderly patients
are also more likely to have more co-morbidities and use
of anticoagulants and/or antiplatelet agents (20% vs. 1%
in this study). It has also been well established that eld-
erly patients have decreased physiologic reserve and
present with less reliable vital signs [26, 37]. Despite nor-
mal admission vitals, elderly patients are more prone to
decompensation over time; clinicians may therefore
more aggressively resuscitate these patients, particularly
in the period before internal bleeding has been reliably
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excluded. In addition, elderly patients may externally ap-
pear unwell due to non-trauma related baseline changes
such as frailty, age-related skin changes, and co-
morbidities. At times these factors lead to inappropriate
transfusion decisions in the elderly.

Outside the acutely injured population, altered co-
agulopathy in the elderly has been previously studied,
although conclusions have been conflicting. Roeloffzen
et al. showed that baseline TEG values may actually
vary with age, showing that elderly patients were
more hypercoagulable [38]. However, this baseline hy-
percoagulability was not confirmed by a larger study
using normal subjects performed at our own institu-
tion [13]. Age-based differences in TEG has also been
looked at in peri-operative patients, though again the
data was conflicting, with one study favoring a hypo-
coagulable state in the elderly versus hypercoagulabil-
ity in another [14, 15].

To our knowledge this is the first study to look specif-
ically at alterations in TEG following acute trauma in
the elderly. After controlling for gender, mechanism,
time from injury, head injury, injury severity, and need
for operative intervention, we found a significant differ-
ence favoring the early development of trauma coagu-
lopathy in younger patients. Despite similar statistics in
this propensity-matched cohort, including admission vi-
tals, transfusion, and mortality, the young still showed
more frequent abnormalities in reaction time and alpha
angle on TEG analysis, and lower fibrinogen levels. This
trend persisted using an age cutoff of 65, though with a
shift in mortality favoring the young. So, while elderly
patients do seem to develop a similar coagulopathy after
trauma, this appears less pronounced possibly due to a
baseline increase in clotting factor concentration [16].
Unfortunately, our data includes only a minority of pa-
tients that required a massive transfusion and is there-
fore underpowered to comment on relationships
between blood transfusion and outcome in this high risk
group. However, based on our results further study
seems warranted.

If our results are confirmed it will have significant im-
pact on resuscitation practices in a growing trauma sub-
population. We observed an increase in trauma-induced
coagulopathy in the young, compared to drug-induced
coagulopathy in the elderly. Unfortunately, drug-
induced coagulopathy is not always diagnosed using
viscoelastic testing such at TEG [12]. This would suggest
that our approach in the elderly should be more focused
on obtaining accurate medication histories and the use of
prothrombin complex concentrate, vitamin K, and other
reversal agents. Viscoelastic hemostatic assays have
proven efficacy in reducing FFP and platelet transfusions
in hepatic transplantation, cardiac surgery [39, 40], and
most recently trauma populations [35]. Given our results,
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however, the utility and potential pitfalls of these point-of-
care coagulation tests in the geriatric trauma population
are uncertain. Specifically, the interaction between anti-
coagulant medications and the acute coagulopathy of
trauma has not been previously addressed and has
the potential to alter management in the elderly
trauma population. Similarly, what affect do major co-
morbidities such as heart and renal failure have on
the acute coagulation of trauma and viscoelastic test-
ing? A prospective, multicenter study utilizing visco-
elastic and conventional coagulation testing would be
ideal to further clarify coagulopathy and consequent
management of the elderly trauma patient.

This study has a number of limitations. First, there is
no clear definition for “elderly”. We chose 55 as a cut-off
based on the understanding that physiologic changes
occur around this age that impair many patient’s toler-
ance to major trauma. Furthermore, subgroup analysis
of those aged 65 and over did reveal similar trends, al-
beit with a smaller sample size. Second, our data is made
up of a heterogeneous group of patients, as with any
trauma database. Propensity-matching helped to limit
the differences between the groups, but this remains a
difficult factor to minimize. For example, differences in
bone density and other underlying co-morbidities are
not always clearly defined in the data. Third, the
decision-making process in regards to transfusion is not
documented. We know that the clinicians did not have
access to the TEG data at the time of treatment, but it
remains unclear whether each individual unit was or-
dered based on vital signs, medical history, laboratory
data, or other clinical information. Furthermore, the
transfusion practices in place at the time of the study
may not be characteristic of those used today. Changes
in institutional transfusion protocols implemented over
this time frame include the now routine use of tranex-
amic acid in bleeding trauma patients, massive transfu-
sion protocols, and quality improvement initiatives.
Finally, this study was performed at a single centre and
used only conventional TEG as opposed to rapid TEG
or ROTEM, which limits its external validity.

Despite its limitations, this remains the first study
to our knowledge in the literature to look specifically
at modern day transfusion practices and TEG-based
coagulopathy in the geriatric trauma population. Our
results show that elderly patients at our trauma
centre are more likely to be transfused pRBC and
FFP, though this may be due to undertriage and in-
creased anemia rates. Also, elderly patients seem to
be less susceptible to alterations in TEG and therefore
trauma-induced coagulopathy. While we have shown,
in another way, that geriatric patients are different,
there are still many gaps to fill in to optimize resusci-
tation in this high-risk patient group.



Conclusions

Our results suggest that elderly trauma patients are more
likely to receive blood products when admitted to a trauma
centre, though this may be attributed to under-triage. It is
not clear whether the pathophysiology of coagulopathy in
trauma is equivalent in geriatric patients, or consequently
its management, and further study is therefore warranted.
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