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Abstract Objective: To observe the therapeutic effect of heparin anticoagulation therapy in patients with sep-
sis related clotting dysfunction under the guidance of thrombelastogram and traditional coagulation indexes monito-
ring. Methods: A total of 105 sepsis patients with DIC score =3 were randomly divided into TEG group, APTT
group and placebo group. TEG group and APTT group were given heparin continuous infusion on the day of ad-
mission. Heparin infusion dose was adjusted according to R value in TEG group. and according to APTT ratio in
APTT group. The heparin dose and clinical evaluation index were compared between different groups. Results:
Compared with the placebo group, patients in the TEG group and the APTT group had a lower incidence of pro-
gressive dominant DIC and deep venous thrombosis, shorter duration of ventilator use and ICU stay, no significant
increase in the incidence of bleeding and MODS, and no statistically significant difference in the 28-day mortality.
The heparin use time of TEG group was shorter than that of APTT group, and the heparin use dose was smaller.
There was no statistically significant difference in the incidence of bleeding between the two groups. Conclusion:
Early anticoagulation therapy in patients with sepsis associated coagulation dysfunction may be effective and rela-
tively safe, and TEG monitoring of anticoagulation therapy in patients with sepsis may be a better choice.
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w5 Y pE g/
Jiti JFE 15 16 — —
Y i 13 9 — —
B 19 12 _ _
JH i 7 3 — _
*2 HABEETUERTEMNBIRILR 2]
=] TEG 4 APTT #4 ek flx P
MODS 8(22.86) 10(28.57) 7(20.00) 0.735 0. 692
DVT 6(17.14) 3(8.57) 11(31.43) 6.053 0.048
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2.3 TEG A5 APTT A& 0 i 3 itig

TEG 415 APTT 4 I0] iF 2 fd F 15 B0 % kb .
TEG @1%: APTT 40 HF 240 e mljE , H A b,
L3 3,

X3 TEG A5 APTT AFEFERBER 5

i H TEG 4 APTT 4 l P

A E /d 6.31+£2.76 7.8343.17 2.139 0.036

75 712.65+ 90 720,18+
fifi |5/ U ~3.492 0.001
16 513. 87 19 336.53

2.4 3 ZH s LA

TEG 5 APTT 41 i3 K& 1M T 5E F i iy 75
By I i PR R R AL/ Herh TEG 41 i 1 4 i
/N IR A,

*4 BRAPNZE

7 | TEG4l APTTH @74
1 3% /mL 3700 4400 6200
4L/ U 66 72 86.5
W4 /N /U 220 190 360
BULTE/U 110 160 130
I %% /mL 3700 4400 6200

DIC J& —Ff 5 K AR A0 25 A 4 L ol R4 AE
Sk 22 T 0 R 26 5 B0AY Bt A B 45 5 O i ) RE TS
A, 2T 5 2 A By (o A Il R T L i TR T K
THAE Ak & L i e it BT R I L 2 B T Bk R A
RKACT-. T RPe 755 8N R % A0 B A1E %
Y1, e 75 B 55 B B RO S A
it S50 ¢ B B R 2R 4 10 T 0% B AL TS AR OC L 51
Y4 E AV RA S DICT . HitL . DIC 7E ik
FROE B RO UL, HS MR AR R BT R T
BN T e BEE B e BE M AR T A R
PUBEIRTT T RE & — AV AE A S A, DB 1k B 1 R 4
(2 BE IR L H R Xk B A A G BE i T fig B
T BT BE IR T 2 [ B b B R 58 300 5 . R
ARG I W L 28 0 e 5 SR 1 AR A A T A 2R
Qb HAS 2 B0 H Il A & A SRED ok e T R
14 AR 52 W ATS AN A L DR L R BB A 46 TP Bl AR 0
Y, Wang ZE0 47 ) — T meta 20 H7 B8, 4
THE T EMMKELEREN 28 d WAL E, 1M
Umemura 29 AT 9 — W25 28 0 M o, Pk
TIN5 5 0 DIC W4l R H A AR
b, N ST B AR 2R AT A E Y
BRSO AR DIC 3 MODS 4 %& 4 %, 35k /0 HlL
PRI AR B KA . FEAS TR I R IR



. 90 - Il K

§

>

2Rk

$22 %

I i B IR R0 AR A 3 e B RS A e ™
V%) B I o - (L Jie B A B I DU BE IR T — ROk R
AR 2 AT Inata™ W 6w , X F IR BEAE 51
) DIC, A3 58 A 1 B9 UE 98 S 315 5 BB ST B I6 97
FBARPUEEIR YT AT RB X 0 B A R, (A B R B E
YR IT B AT T I AR 2 BR K .

FeF B B b6 e 5 AE AH O B 1 ) RE R 15
BEPELG I AT e AW B X e bt s S
AT GE M B AE FBE B I IR &5 5, DAVEAS B BEIR T 1Y
BRMESEet, M FREEE ST ILEr. |
12 08T H AR — 10 o8 (9 4 P 22 v [l i A
GIBF5E 45 B0 g & ISTH i & JAQAM DIC
TEAr R 80 BT 3 43 T RE R TF LR PLBE IR T 1) B
FERFHL, PR, ABF5E8 ISTH DIC ¥4y =3 3 1E
R M T AE BB PLBEIR YT A . RATRA T WA

ST W HFZ B0 E . O APTT PRH 5 JF 2 f vk doR
L QAR P Sy ol = I 1 S T = o SO R U
Br s @ TEG J& — Fh 3 F 41 i 2% 4 3 24 %6 1 2 6 W
T, )R HLAAEE I o AR DA R A B 3 B ok L R
PRI A5 (& 1), Hip R AAEAR 3250 51 46 21 il
LRIF TTHR IR K 2 mm BF A4 EF ] L 45 W] F 5 — He 4 4
B TP B A IR L AR KRR BE b R e T R I IR 1 i
& S HRet) L AT AR SRy i A RN 2R i A AR
Fepr 2 B WS TEG 43 Mr ik 2 4E 5234 19
e MRS (H R T e B RE BB E BB T I
e S A N o N S DS N T L R (e
TEG W) R A5 FZ M7 & & APTT {HHA &
TF B AR SC T JF K R H B9 W00 58 i 2 T 8~ 16
min Z [, AT HR M RES APTT #17M
2 JHfe B E AH G 3 1 Ty BE B A R E RO B NS, B 7R
WZE A [A] W 0y v 48 R BB BEIR T RO L O kA
SiE £ (R PT B A T AR AR A SR S AR A

l¢— &3 —— P ——— FHidE —p
//,
//
4 A
I\ EXS%E
_— VARY: (Ly3O/EPL) | R 4-8 min
etk AR > K 1~3 min
prised ---:—--~JI]1$&§§)§/MA | —a 50~72 deg
Jmm H H MA 47~70 mm
| . Ly30 0~7.5%
EPL 0~15%
K
Bnm_ | FEEAE AR
R P «ka (Ly30,EPL) GRS
1 fHRENRENDEEE(RIBRELEBENDEBRFLZE)

JIT At AR Y 8 SO R O S R ]
(R 7R AL IRAE A IF 4 T B 3000 U 27 4 4 A P
JST A B IR TE] 32 AR BE 1 A 5 ) B M RE
@BE [ 1] (KO« e 78 N ET 4k 85 1 T 46 1 i 1) 5E Bk
35 B — 5 A RE A I (] A SR B A DY o/ Al A 2T

eFAHREIEN ., Qo fi(a): 5 K HFTH K AL
FE M A0 M BEE B K A, @R KIRIF (MA) . 3R
71N ML JB WG 1) e KR B AR 3R 2F 4k B 11 5 1 /I A 2
AP EE 2 (B A A EAE . © I B i (LY30) .
R M SE B[] (30 min) P LB i 1) ' 43 L, S Bt
T e ) e

AR EM.TEG 45 APTT A B HE MK T
GIRRFNAR P A KSR 28 d R HEgERER
TGiit2¢ X, x5 Wang 0 (R HF 58 45 R A A,
A HE 4 Ji R 2 0 0 4 5 ast /0, HL AR R AT 5 05 ™ o AR
BER 4y P, SR, AW SR 45 R R TEG 45
APTT 4 EVE N B DIC k4R 5 DVT &
A SR I B R LIS I & AR R B MODS &
FICHA B FF e FEE, TEG 415 APTT 41 5 3% g
ML B[R] 5 TCU A B B 8] 347 48 22 88 391 4 46
IR 8 1L ) e P A5 S B0 I A 75 B R IR /. 5 Liu
SED B 5T 4 R — B, X 1 I e B RE AH SC BE I ) g
s A A5 A L BT B T T 0T BB R A A ELAE X 2 4
#. TEG 415 APTT 4l X} b &8, TEG 4109 fiF
E AR A APTT 2% . HAF R 6 w7 = 5.
P2 7E ik A R G 22 B TR G it B R,
TEG 4 A #E il 2 i B 6% 5 80 i /& 8 8
APTT /N, X Ui B TEG Wi il ife 35 5 8 % P sdin
SR RE T Lk 5. SR, AL %)t & B TEG
20 DVT &4 R, #R8 R E 8945 1 3 Bl ge
% e — 25 0 I PRI 56 v s R R L DL SR RS
s iVl S PN,

55 B i N W5 AH B AR RIS R S O S
W7 FE s i T 45 5 % ISTH DIC ¥4 =
3 A AE R e B RE BB 3 BUBEIR T A A L ) s 22 3R il
FRFEPLsESs T R AT e, B E R BN
e R DUt R s Wl . ASWF I T HERAEME S AT E A
PR, £ T8 b5 By T A4, 38 T IR R HE) . (HAS B
I8 10 JRy B R AF 5 49 A /b L oK RE AT 5 o 7 o AR
FERY 43 2 Bl T P0G YT o B Bk = 1 bR — Bk 0y
S e o] PR O X e R R P E B bR 4R S b e
LZAFMRMETFHRRN B, AW TFEMRDY
PREALBTBETR T 7 48, IE A W R & Ik B 6E S8 3 R0
PUBEVR T V] BB M LA AUPE 5 vk, DU Pl IR
JIT T 16 (14 ) 50

25 B R ¥ ISTH DIC $E4y =3 40 1E Jy Hi
TRYT AR A, X e T AE AR R AT 4R M G B B IR
J7 A BE A S HL AR X 22 4 L 8 X R A a0 T
Ja R AR fEdE— 5T . R, TEG 1E b &8
B4 B B 0 T 9 L A AR R % A I TR R L (HH H
4 i 498 BT AR TR 4 — 19 2538, H AR G 1 i
FEINER D . ARBR IS SRR L 515 e i B Bk W 45
Fr APTT Mt . TEG W] B8N APt S48 hr
KR T REEA. Z 005 2055 LUK IE



5 2

2 AF ORI I Ty i 5 5 RO e B AT S5E I D) B B RS A R Y AT R LBEIG T BT Y «+ 91 -

TEG 45 S Pt 09 n] fEvE 5 L4k
S % 3k

[1]

(2]

(3]

[4]

[5]

(6]

7]

(8]

(9]

(10]

[11]

[12]

Hayakawa M. Saito S, Uchino S.et al. Characteristics,
treatments, and outcomes of severe sepsis of 3195
ICU-treated adult patients throughout Japan during
2011-2013[J].J Intensive Care,2016,4:44.
Cunningham D, Besser MW, Giraud K, et al. Agree-
ment between ACT and aPTT during extracorporeal
membrane oxygenation shows intra-and inter-individ-
ual variation[ J . Perfusion,2016,31(6) :503-507.
Karon BS. Why is everyone so excited about throm-
boelastrography(TEG)? [J]. Clin Chim Acta, 2014,
436:143-148.

Liu XL,Wang XZ,Liu XX,et al. Low-dose heparin as
treatment for early disseminated intravascular coagu-
lation during sepsis: A prospective clinical study[]].
Exp Ther Med,2014,7(3) :604-608.

Singer M, Deutschman CS, Seymour CW., et al. The
Third International Consensus Definitions for Sepsis
and Septic Shock(Sepsis-3)[J]. JAMA,2016,315(8) .
801-810.

Taylor FB Jr, Toh CH, Hoots WK, et al. Towards
definition, clinical and laboratory criteria, and a sco-
ring system for disseminated intravascular coagulation
[J]. Thromb Haemost,2001,86(5):1327-1330.
Rhodes A, Evans LE, Alhazzani W, et al. Surviving
Sepsis Campaign: International Guidelines for Man-
agement of Sepsis and Septic Shock:2016[]]. Inten-
sive Care Med,2017,43(3) :304-377.

Wada H, Matsumoto T, Yamashita Y. Diagnosis and
treatment of disseminated intravascular coagulation
(DIC)according to four DIC guidelines[J]. J Intensive
Care.2014,2(1) . 15.

Levi M, van der Poll T. Coagulation and sepsis[]J].
Thromb Res,2017,149.38-44.

Gando S, Meziani F,Levi M. What's new in the diag-
nostic criteria of disseminated intravascular coagula-
tion? [J]. Intensive Care Med, 2016, 42 (6): 1062-
1064.

Lyons PG,Micek ST, Hampton N, et al. Sepsis-Asso-
ciated Coagulopathy Severity Predicts Hospital Mor-
tality[ J]. Crit Care Med,2018,46(5) ;736-742.

Iba T, Nisio MD, Levy JH,et al. New criteria for sep-
sis-induced coagulopathy (SIC) following the revised
sepsis definition: a retrospective analysis of a nation-

wide survey[J]. BMJ Open,2017,7(9):e017046.

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Levi M. Recombinant soluble thrombomodulin: coagu-
lation takes another chance to reduce sepsis mortality
[J].J Thromb Haemost,2015,13(4) :505-507.
Zarychanski R, Abou Setta AM,Kanji S,et al. The ef-
cacy and safety of heparin in patients with sepsis: a
systematic review and metaanalysis [ J ]. Crit Care
Med,2015,43(3):511-518.

Wang C,Chi C,Guo L,et al. Heparin therapy reduces
28-day mortality in adult severe sepsis patients:a sys-
tematic review and meta-analysis[J]. Crit Care, 2014,
18(5) :563.

Umemura Y. Yamakawa K. Efficacy and safety of an-
ticoagulant therapy in three specific populations with
sepsis: a meta-analysis of randomized controlled tri-
als:reply[J]. ] Thromb Haemost,2016,14(11):2310-
2311.

Meziani F, Gando S, Vincent JL. Should all patients
with sepsis receive anticoagulation? Yes[J]. Intensive
Care Med,2017,43(3) :452-454,

Inata Y. Should we treat sepsis-induced DIC with anti-
coagulants? [J].] Intensive Care,2020,8:18.
Yamakawa K, Umemura Y, Murao S, et al. Optimal
Timing and Early Intervention With Anticoagulant
Therapy for Sepsis-Induced Disseminated Intravascu-
lar Coagulation[ J]. Clin Appl Thromb Hemost,2019,
25:1076029619835055.

Tekkesin N, Tekkesin M, Kaso G. Thromboelastogra-
phy for the monitoring of the antithrombotic effect of
low-molecular-weight heparin after major orthopedic

surgery[ J]. Anatol J Cardiol,2015,15(11):932-937.

[21] McLaughlin CM, Marks SL, Dorman DC, et al.

[22]

[23]

[24]

Thromboelastographic monitoring of the effect of un-
fractionated heparin in healthy dogs[J]. ] Vet Emerg
Crit Care(San Antonio),2017,27(1) :71-81.
e B R A B, O U L AR LR L g TR X 7 I G
A I B 1 3 8 25 L 09 SE A ). I PR IV 2
i, 2020,33(10):697—699,703.
Zostautiene 1, Zviniene K, Trepenaitis D, et al. Throm-
boelastographic changes during laparoscopic fundopli-
cation[ ] ]. Wideochir Inne Tech Maloinwazyjne, 2017,
12(1) :19-27.
Galvez CK, Cortes LC. Thromboelastography: New
concepts in haemostasis physiology and correlation
with trauma associated coagulopathy[]J]. Revista Co-
lombiana de Anestesiologia.2012,40:224-230.

Ok A% B #1:2020-10-12)



