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Management of anticoagulant therapy after implantation of a new
ventricular assist device
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ZHAO Tingbiao®, ZHANG Jiemin'*
(1. TEDA International Cardiovascular Hospital, Tianjin 300457, China.2. Rocket Heart Technology Co. Ltd, Tianjin 300457)

[ Abstract ] Objective  To determine an effective anticoagulant treatment program by the management of
anticoagulants after the implantation of a new left ventricular assist device (LVAD) in sheep. Methods Six male healthy
sheep weight 80+5 kg were implanted with the same type of LVAD. Blood was collected once a day in the first two weeks
and once a week thereafter. The sheep were observed and evaluated for 10 weeks. Results The physiological state of the
six experimental animals; the international normalized ratio (INR) was 1.265+0. 146; activated partial thromboplastin
time (APTT) was 41.017+12.530 s; lactate dehydrogenase (LDH) level was 411119 U/L. One to three days after

operation, the control of INR and APTT by heparin and warfarin were 1. 4 and 1.7 times higher. Heparin was stopped when
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the animal could eat again. INR was monitored continuously and the warfarin dosage was adjusted. Two weeks after

operation, warfarin 7. 96+5. 45 mg/d was used and the INR was 1. 89+0. 53. Ten weeks after operation, warfarin 11. 44+
7.80 mg/d was used, the INR was 2.01+0. 91 and the level of LDH was 509+92 U/L. During the study, no thrombus

caused by the pump was found, and no gastrointestinal bleeding was found in experimental animals. Conclusions It is

necessary to apply heparin early after the operation. Under the premise of not changing the diet structure, the anticoagulant
ry pply hep y P! p ging s 2

treatment standard for each individual is established within 2 weeks. The use of warfarin only can achieve the expected

anticoagulant effect.
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Table 1 INR, APTT and LDH of the experimental sheep in physiological state

N SRR S

SR S )
: Number of the experimental sheep X s
Test items
a b ¢ d e f

INR 1.15 1.24 1. 06 1. 44 1.4 1.3 1. 265+0. 146

APTT(s) 34.5 40.4 28.5 62.3 48.3 32.1 41.017+12. 530
LDH(U/L) 426 339 322 303 619 460 411+119

R2 SRFEARHT 3 RIUEEATIC R

Table 2 Anticoagulant treatment records of the experimental sheep in the first 3 days after surgery

ENE ] M S IR R
(d) Number of the experimental sheep
Post- a b c d e f
operation  fEyEAk  7gE PR RS PN RS PR R S PR TR S PR NE S
days  Warfarin Clexane Warfarin Clexane Warfarin Clexane Warfarin Clexane Warfarin Clexane Warfarin Clexane
1 3 0.4 mL, 3 0.4 mL, 0 0.4 mL, 6 0.4 mL, 6 0.4 mL, 6 0.4 mL,
R 1) R :11) BID " BID " BID "8 BID
0.4 mL 0.4 mL
2 3 mg 0 6 mg BI“]; © 4.5 mg BI“]; ' 6 mg 0 9 mg 0 7.5mg 0
0.4 mL
3 3 mg 0 9 mg M 3 mg 0 3 mg 0 9 mg 0 9 mg 0
BID
. 3+ 0.13% 6+ 0.4+ 2.5+ 0.27+ 5+ 0. 13+ 8+ 0. 13+ 7.5+ 0. 13+
v 0.00 0.23 3.00 0. 00 2.29 0.23 1.73 0.23 1.73 0.23 1.50 0.23
R3I LEFEATEH 3 KPUBERCR IS
Table 3 Record of anticoagulation effect of the experimental sheep in the first 3 days after surgery
AT SR
(d) Number of the experimental sheep
Post- a b c d e f
operation APTT APTT APTT APTT APTT APTT
INR INR INR INR INR INR
days (s) (s) (s) (s) (s) (s)
1 1.91 74.7 1.34 54.4 1.42 102.9 1.5 84.8 1.59 63.7 1.65 45.1
2 1.99 58.2 1.21 73.5 2.76 62.3 1.82 65.8 1.37 62.5 1.59 40
3 1. 41 52.3 1.29 48.1 3.24 62 3.02 170 1.58 86.5 1.42 53
Ve 1.77+  61.73% 1.28+  58.67+  2.47+ 75.73x  2.11x 106.87+ 1.51+  70.90% 1. 55+ 46. 03+
TS 0. 31 11.61 0.07 13.27 0.94 23.53 0. 80 55.50 0.12 13.52 0.12 6.55
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Table 4 Warfarin use records of the experimental sheep within 2 weeks after surgery (mg)

LY S

A HHLFJ (d) Number of the experimental sheep X +s
Post-operation days
a b c e f

4 4.5 12 3 3 7.5 9 6.5+3.63
5 4.5 10.5 6 0 7.5 5.75+3.47
6 10.5 0 6 0 4.75+4.07
7 10.5 6 6 0 7.5 9 6.50+3. 63
8 12 7.5 6 0 7.5 9 7.00+£3. 98
9 13.5 6 6 3 9 12 8.25+4.00
10 15 6 4.5 6 9 12 8.75+4.07
11 18 5 4.5 0 10.5 15 8. 83+6. 88
12 21 6 3 3 12 13.5 9.75+7.05
13 24 6 4.5 3 12 12 10.25+7.73
14 27 6 6 3 13.5 12 11.25+8. 68

X *s 14.59+7.35  6.45+3.05 5.05+1.21 1.91+2.02 9.14+2.55  10.64+5.45 7.96+5. 45

RS LRFASE 2 AN INR KL
Table 5 INR level of the experimental sheep in 2 weeks after surgery
S 2
*Jﬁﬂﬂ‘%ﬂ (d) Number oilglﬁ;ii/ifmjntal sheep X s
Post-operation days
a b ¢ d e f

4 1.56 1.55 2.34 2.71 2.02 1.75 1.99+0. 46
5 1.24 2.32 1.82 3.28 2.45 1.90 2.17+0. 69
6 1.33 3.96 1.89 3.52 2.28 2.11 2.52%1.01
7 1.48 1.68 1.96 3.01 1.56 1.50 1. 87+0. 59
8 1.31 1.84 1.94 2.42 1.74 1.59 1. 81+0. 37
9 1.42 1.99 2.19 1.85 1.42 1.55 1.74£0. 32
10 1.35 1.93 2.36 1.63 1.67 1.69 1.77x0. 34
11 1.27 2.09 2.01 2.17 1.41 1. 60 1. 76+0. 38
12 1.32 1.94 2.58 1.70 1.40 1.87 1. 80+0. 45
13 1.18 1.84 1.58 1.72 1.82 2.02 1. 69+0. 29
14 1.51 1.85 1.56 1. 80 1.47 1.71 1. 65+0. 16

X xS 1.36+0. 12 2.09+0. 65 2.02x0. 32 2.35+0. 69 1.75+0. 36 1.75+0. 20 1. 89+0. 53
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2.3 LDH WU ELER PIdsRUNER 8,
LDH & W5 i 78 252 3 20 % 5l B 2% ' 148 T8 A Y MF 8 Rl AJS 10 JA A, LDH {4 (509

PRIEFEBR 21 Bartoli S5 AEIGIRBE L B £92) U/L, e/IME D 351 U/L, fR KA 799 U/L,
LVAD S5 R R LA LDH 27E MR Hofoe, 526 6, 52, RO ML 85
BETE KR LVAD MR R H 5 R K4 LVAD  P<0.05; %, 53¢ MHILAWN B EZER P=0.002<
IR Y A LU, LDH KPP B2 5%, 6 ) 0.01, MAJSE 4 AR, LDH 5 B AW AE Z A
S EY), MARG 3 R IFIG V)G LDH 28k FiKoF. RIS, B i s g 7

&6 AJT 10 FANEEMMITIC R (mg)
Table 6 The records of warfarin used within 10 weeks after surgery (mg)

S 2 1 G
AR I‘E.T] () Number ui\tﬁ Txiz;,iﬁm;nlal sheep X ks
Post-operation weeks
a b c d e f
3 30 7.5 6 6 13.5 15 13.00+9. 18
4 33 7.5 3 9 6 18 12.75+11. 13
5 33 7.5 3 12 6 21 13.75+11.32
6 24 0 4.5 9 6 15 9.75+8. 58
7 15 4.5 4.5 6 6 18 9.00+5. 92
8 15 6 3 9 6 18 9.50+5. 82
9 18 4.5 6 12 12 18 11.75+5.72
10 15 6 6 12 12 21 12. 00+£5. 69
X xS 22.88+8.17 5.44+2.53 4.50+1. 39 9.38+2.50 8.44+3. 40 18.00+2. 27 11.44+7.80
R OLEEARIE 10 FK INR KL%
Table 7 INR level of the experimental sheep in 10 weeks after surgery
AR JE ] () Numb ;I-Eﬁiﬁ"]éﬁ% A e .
Post-operation wecks umber of the experimental sheep X £s
a b c d e f
3 1.74 1.73 1.95 1.57 1.83 1.28 1. 68+0.23
4 1. 44 1.83 3.17 1.39 3.23 1.32 2.06=0. 90
5 1.72 1.75 1.55 1.52 1.91 1.34 1.63+0. 20
6 2.61 4.18 1.96 2.84 1.70 5.97 3.21+1.61
7 1. 60 1.63 1.73 3.92 1. 86 1. 48 2.04+0.93
8 2.35 1.62 2.68 1.22 1.41 1.65 1. 82+0. 57
9 1.55 2.95 1.31 1.28 1.38 1. 60 1. 68+0. 64
10 3.29 1.20 2.38 1.68 1.57 1.59 1.95+0.76
X xs 2.04+0. 65 2.11£0.97 2.09+0. 62 1.93£0.95 1. 86+0. 59 2.03+1. 60 2.01+0.91
%8 AJF 10 A LDH(U/L) ids%
Table 8 LDH (U/L) records within 10 weeks after surgery
AJF TR () - ?%*‘E’WE‘ N
Post-operation weeks umber of the experimental sheep X +s
a b c d e f
3 537 422 593 456 530 799 556+134
4 588 401 502 433 504 733 527+120
5 442 406 552 423 560 670 509+103
6 484 426 551 414 500 576 492+65
7 513 398 521 399 545 502 48064
8 513 548 448 411 614 588 520+79
9 491 511 483 431 623 530 512+64
10 462 508 351 397 668 494 480+110
X xS 503+45 453+60 500+75 421+20 568+61 612+112 509+92
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