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ABSTRACT Objective:To assess the blood coagulation function and investigate the appropriate dose of
unfractionated heparin by thromboelastograph in maintenance hemodialysis (MHD) patients. Methods:
Thirty MHD patients were enrolled in this study and divided into two groups. The total dose of unfraction-
ated heparin was below 80 u/kg in the low-dose group (LH, n=16), while it exceeded 80 u/kg in the
high-dose group (HH, n =14). Blood routine tests and conventional coagulation examinations were
measured before hemodialysis. TEG and activated partial thromboplastin time ( APTT) were examined at
the beginning and the end of hemodialysis at the arterial circuit, and the second hour (h 2) at the venous
circuit. Results: The initial bolus dose of unfractionated heparin for LH and HH groups were (26.6 +
6.2) w'kguvs. (42.3 £8.2) u/kg and the repeated maintenance dose for both the groups were (13.7 +
5.1) u/(kg - h) vs. (18.2+4.3) uw/(kg - h). No significant difference was noticed in results from
blood routine tests and conventional coagulation parameters between the two groups. In LH group, the in-
crease of APTT at h 2 of hemodialysis was significant compared with the baseline, while it recovered part-
ly at the end of hemodialysis. R value prolonged at h 2 and the end of hemodialysis. CI value was more
negative at the end of hemodialysis. In HH group, APTT obviously prolonged at h 2 and the end of hemo-
dialysis. R value also obviously prolonged at h 2 of hemodialysis. At the end of hemodialysis, R and K
values prolonged, MA value reduced, and CI value was more negative . APTT was significantly different
between the two groups at h 2 of hemodialysis. At the end of hemodialysis, APTT was still extended in
HH group, but there was no significant difference. R value at h 2, and R, K, MA, CI values at the end
of hemodialysis were significantly different between the two groups. R values at the end of hemodialysis

had a direct correlation with the dose of unfractionated heparin (r =0.403, P =0.041), but APTT had
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not. There was no significant difference in transmembrane pressure, venous pressure and filter clotting
between the two groups. Conclusion: Low-dose heparin is effective and safe as anticoagulant in hemodi-
alysis. TEG shows that the blood coagulation function is more sensitive than conventional coagulation pa-
rameters and is useful to anticoagulant therapy in MHD patients
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Figure 1 Diagram of thromboelastograph parameters
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Table 1 Comparison of Hb, PLT and conventional coagulation parameters between the two groups (x s)

Group Hb/(g/L) PLT/( x10°/L) APTT/s INR Fib/(g/L)  D-dimer/(pug/L)
Low-dose (n=16) 102.4 £22.6 122.1+39.8 11.1£0.7 34.3%3.1 1.0+0.1 3.1x0.7 330.6 +255.3
High-dose (n =14) 117.6 £22.0 146.4 +32.5 11.1+0.8 32.7+2.6 1.0£0.1  3.8£0.9 285.1+116.7

P 0.098 0.104 0.852 0.163 0.847 0. 155 0.750

Hb, hemoglobin; PLT, platelet; PT, prothrombin time; APTT, activated partial thromboplastin time; INR, international normalized ratio; Fib, fi-

brinogen.

R2 PILLEH APTT AL
Table 2 Comparison of APTT between the two groups

APTT/s, median (range)

Group
Before hemodialysis

Hemodialysis 2 h After hemodialysis

Low-dose (n=16) 33,8 (27.5,40.1)

High-dose (n=14) 32.6 (28.9,39.1)

95.4 (36.3,204.1) " 53.8 (29.3,65.2)

179.4 (88.5, >400) ** 88.7 (46.4, 109.5) "

APTT, activated partial thromboplastin time. * P <0.05, vs. baseline (before hemodialysis) ; # P <0.05, vs. low-dose group.
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Table 3 Comparison of R value in TEG between the two groups

R value/min, median (range)

Group
Before hemodialysis

Hemodialysis 2 h After hemodialysis

Low-dose (n=16) 7.4 (5.7, 10.5)

High-dose (n=14) 8.2 (6.2,12.1)

23.1 (10.7,71.8) " 13.7 (6.8,23.9) "

59.5 (30.4, 77.4) ** 32.3 (13.9,55.6) **

#* P<0.05, vs. baseline (before hemodialysis) ; # P <0.05, vs. low-dose group.
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Table 4 Comparison of K value, MA value and CI value in
TEG between the two groups

K value/min, median (range)

Group

Before hemodialysis After hemodialysis

Low-dose (n=16) 1.8 (1.2, 3.6) 3.0 (1.8, 17.0)

High-dose (n=14) 1.7 (1.1, 3.4) 17.1 (4.4, 24.6) **

MA value/mm, median ( range)

Group

Before hemodialysis After hemodialysis

Low-dose (n=16) 60.2 (49.3,71.2)  54.2 (45.7, 67.6)

High-dose (n=14) 62.5 (48.6, 74.8) 41.8 (19.8, 55.2) **

CI value, median (range)

Group

Before hemodialysis After hemodialysis

Low-dose (n=16) -1.3 (-4.6,1.1) -8.0 (0, -17.2) "

High-dose (n=14) -1.6 ( -5.6,1.6) -32.5( -15.6,-39.7)**

% P <0.05, vs. baseline ( before hemodialysis) ; # P <0. 05, vs.
low-dose group.
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Table 5 Comparison of transmembrane pressure, venous pressure, filter clotting and KT/V between the two groups

Transmembrane pressure/mmHg, x+s  Venous pressure/mmHg, x £ Filter clotting, n KT/V, % %5
Low-dose (n=16) 123 +26 119 +23 2 1.3+0.3
High-dose (n =14) 128 +31 116 £27 1 1.320.2
P 0.746 0.835 1.000 0.659

1 mmHg =0.133 kPa. KT/V, urea clearance index. K, the dialyzer clearance of urea; T, the duration of the dialysis treatment; V, the volume of

distribution of urea in the body.
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