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Construction of unplanned offline prediction model for IHD

two-stage citrate anticoagulation”
WANG Huan s XIE Pan ,GAO Chao WU Yi*
(Department of Nephrology sthe First Affiliated Hospital of Army Medical
University ,Chongqing 400038 ,China )

[Abstract] Objective To study the risk factors of two-stage citrate anticoagulation in intermittent he-
modialysis (IHD) and to establish an unplanned offline prediction model. Methods A retrospective analysis
was conducted to include 34 patients and 118 times of treatment with two-stage citrate anticoagulation for
IHD in the hospital from January 2019 to February 2023. According to whether the treatment did not reach
the treatment time due to the coagulation of the extracorporeal circulation pipeline,118 treatments were divid-
ed into the planned units (#=111) and the unplanned units (2 =7). Univariate and multivariate logistic re-
gression analysis were used to analyze the risk factors of unplanned weaning,and a risk prediction model was
established. The receiver operating characteristic (ROC) curve was used to analyze the predictive value of the
regression model. Results Univariate analysis showed that there were statistically significant differences in
hematocrit (HCT) ,platelet count (PLT) ,activated partial thromboplastin time (APTT) ,and treatment mode
between the planned and unplanned units (P <Z0. 05). Multivariate logistic regression analysis showed that
HCT and APTT were independent influencing factors for unplanned weaning (P <0, 05). The HCT level was
represented by A,the APTT level was represented by B,and the prediction model was:Logit (P)=1. 304+
0.206 XA —0. 378X B. The area under the ROC curve (AUC) of the prediction model was 0. 912 (95%CI ;0. 825—
0.995,P<C0.001) ,the maximum Youden index was 0. 782, the cut off value was 0. 113, the sensitivity was 85. 7%,
and the specificity was 92. 5%. Conclusion The prediction model established by multivariate logistic regression analy-
sis can make a preliminary judgment on whether coagulation occurs in two-stage IHD treatment.
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[a] 8k V£ Il ¥ % A1 (intermittent hemodialysis.,
THD) & B T A 1A 45 B A6 38 a0 R 25 R DI B AR | 1l
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TP S B ) IV AR TR A B T 4R R A A R
TR R DR AS XURS: . M R 5 52 5 W ) R ko
S F IR LR 300X 10%,20 % ~ 60 Y6 H M A5 R 45 4%
W3 aek i ek U A T R (A e VK A A S R A B
LB FAG TR B 5 U0 25 BT S 40 01 28 v iR 1Y 800 I
20%0) 55 BB A, T B S AR R i bk A 95 A Az AR R
{# FH W B M) i FR Pt e 09 THD ey s B b A fr E £
it Jgt PA] S B0 THD 2 51 v 1k AN A5 ) £ 1 0E A28 35 1Y
IRITROR AT W R R N R N KR & T
HOoMAaM, man rES AR TR, InKE
SERUR AR B T THD M8 R b Bk 1% A HH 6 38
A o I DR 3 3 SR FH A 3 E A TR 9T . R, A B 2R
FEFNN T FAT) SR B ) 1 A 4 R Bt 356 7E Il IR 5% i rh
O, R, T A THD P 0B A % 2 i
0 = i I 1 NI 2 A S S | i e 7 B N Y £ T
HE.

1 #E#REFZE
1.1 —fH

SR FH BB 434 40 A 2019 4E A 1 H & 2023 4
2 HARREAT THD {1 XS AR 5 R BT BE 1Y 34 ) {2 %
118 Bl RIGITAVE W o % 42 AR 3 1 3 02 & 38 2R T
B R4 R R AL (n =111 FIAE T RI T ALAH (0 =
Do AETHRIE ML 8 A SMIE I & A BE LT AR Gk 2A
S I] . N ABRIE : (DA 18~ <70 %, P AR 5
(2) 2 PEEE ME B T AE ok H AT THD 5 () A il
L RS B S P i AL PLT<<50 10" /L, BE 1l
fiff JFL A5} 6] (prothrombin time, PT) >15 s B{iG 1L 3547
HE I 35 B B B] Cactiveated partial thromboplasting
time, APTT)>>60 s, f#7F [ 1H fk 8 i, g 5 i, o
R L | B PR R S A i ) 2R A T Sk S
HPREF ARG <24 hy () XF A B 58 P R Bk =X W
YR 32 5 (5) 1 A Mk 2 0 s 1 3l THD /B3
HEBRARUE - (1) Bl 8RR 58 85 (2) #5 k5 88 AL B =
WL EEAY P REEA Y B EY R
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15 IR T 55 5 (3) 7 7 85 ol A 35 e - 9, % 485 5 -
WA S 5 (4) PR M A% IR Bl 2 AR 2 5 I &=
H(T/Q<C1.77 W= A Bl .
1.2 7k
1.2.1 #&h4ak A%

W F H A B 2~ 7]t 45 A Al AR R
T AR b B A BR 2 B A O B B TR A PR F S
H9 2.3 ms/cm; W18 2 2R 6 19 32 A AL 1 ik R
AER R 8 mmol/ L il ¥ A5 B% 1 i — YR PR A4 AR i 2R
I 78 5 37 B W 3400 T B TR & BN ER 0% B W B 140
mmol/L,45 1.5 mmol/L, R E MR 33 mmol/L, & E
36.5 °C, WBITAFIE A 4 h, filif & 150~180 mL/h, &
BT i 500 mL/h, AR 48 i 4 35 3 58 3 37 A 19 A
T U 2 O 1 R R R A T
1.2.2 w&EH%E

N A 00 MR TR A TIC R TR PR I R I /N R R
Wy B M i 150~ 180 mL/min, Hi % 2 i
S I 1. 2~ 1. 8 A%, Wk AT A M A% R ik DR
AT IR 1) 23 % . RN B TE5KF 0. 9 mmol/L
Bt 7 BIRD FE 10 Y6 % 70 W5 R 8% 1 S & 5 [8) B LA 10~ 20
mL/h Ay BT AT R R A A i A . R R YT AN
WG H A A AG R A OGS R
1.2.3 &7 355 o B 0LIR M

A (8 BT o B A7 6 6 1M 40 0O E A 8 A 2
L1 B PEAN - 0 94 J0 32 B o A BRBE ML s T 2% R 343
B <710 Y0 A a2 £F A BE ol 5 1 94°h 10 %6 ~50 %0 i3
BT 2 Hh 28 2R 2R BE AL 5 11 2R # kO W & T 350> 50 26
B AT A s 2T HEBE I
1.2.4 MEIBHFEE T &

ST PUEEIR T 1 AR AR SC AR bR PRI AR IR YT
B B U, B S 85 L IR T R Y I 48 MY L 25 (hemato-
crit, HCT), Hb, PLT, PT., APTT, %t i1 fi§ i} [&]
(thrombin time, TT), T/Q {f . 4 N B 45 L HLHT
TAHLE) iR E AR .
1.3 %itsan

KM SPSS20. 0 #4748 11 4 A, 45 A& IE S 73 A 1Y
THRTERER ) = 5 R, 41 L8R B Al 57 FEAR ¢
g s AT A ES MR EE LU M@Q,,Q) %
7N 2] PR FHRR ARG 36 . T+ 88030 R DL B B sl i 43
Fem A a] R X K238 B Fisher 8 VI HE R 32
3 ok PR 2R O R T A L 2 B R logistic 8] i ik
ST e e PR R 7 £ I TR ER S THD i A X
B PR BT 8 B AR 3 R TR WL S0 AR B K BT AT AR
B4 A5 3 FE I BB, 435 B 4 X Rz A T A % B A THD
et P ACBE Mk R B B B A TR R MLAE 3R, Ok 223
TAE%FE (receiver operating characteristic, ROC) il
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2.1 bR T LA SR P LA i E R
Bl E L A £ W K logistic 7115 5 #r .
Hr HCT.PLT.APTT i 2248 & , 6 7 152 XA
M FENT =0, M FE I8 L =1, 45K B, HCT,
APTT JZAE TR R HLAY 3 57 52 i PR & (P <<0. 05) , L
F 2, LA F/R HCT K¥,B F£RiE APTT KF,
TR Logit(P)=1. 30440. 206 X A —0. 378 X B,
2.3 FMABAR ML 5

K ROC #2843 A 11 A 455 79 (4 B0 40 15 . ROC
e T M 1 Carea under curve, AUC) 4 0. 912
(95%CI ;0. 825~0. 995, P<C0. 001) , $& 7~ 4% %4 i ]
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BERE R . 4 ROC i 28 113 24 8% 35 Ko i K M
0. 782, HXF B 1) T 48 %4 0. 113 Ceut off fH) , BL AT
PR Ry 85. 700 FE RN 92. 5%, WK 1. 3¢
KA W 45 R R, HCT,APTT FER B AEH

(P<<0.0D),
100 ‘
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60 -

REE %)
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100-45 2 (%)
1 WEE MG BR F g Ml 8 ROC fh £k

1 MHEBEEXERER

W H PRITFHLA (e =11D R THLLL (0 =T7) t/X*/Z P
ER (s, ) 50. 644153 42,57418.9 2.565 0.270
P (V0] 1. 650 0. 190
] 76(66.7) 3(42. 9
z 35(33.3) 4(57. 1)
BT R (0] 6.032 0.010
1MLV 325 A 90(81. 1) 3(42. 9
ML 325 A 5k 21(18.9) 4(57.1)
HBIE (£ 5s,.mL) 2 459. 60776, 49 2 800. 001 110. 00 0.847 0. 399
HCT(x £5,%) 24,9245, 85 33.1746.79 2. 734 0. 007
Hb(x+s.g/L) 80.30418. 42 101.00425. 59 1.783 0.077
PLT[M(Q,.Q,),X10"/L] 136(98,183) 255.5(147,320) —1.993 0. 046
PT(Z+s,s) 11.41+3.03 10,9140, 74 —0.549 0. 584
APTT(x £5s,8) 28.38+6. 62 25.0742. 42 —2.942 0.013
TT(x%s,s) 18.58+2. 62 17.160. 92 —1. 460 0.147
T/Q(z+s) 1.7440.12 1.7340.18 —0.106 0.916
RN ET55 (2 £ s, mmol/L)
L HLET 1.1440. 11 1.0620. 16 2.118 0. 070
THLE 1.1540.16 0.93+0.47 —1.380 0.223
R E AR (= £+ 5 »mmol/L) 25.54+1.57 21.44+1.71 —18. 850 <0. 001
*x2 R THEXSH S EE logistic BIAS#
Wi H B SE Wald P OR 95%CI
HCT 0.224 0. 085 6. 861 0. 009 1. 251 1.058~1. 479
PLT 0.011 0.007 2.703 0. 100 1.011 0.273~0.908
FEHTRL 2. 141 1.308 2. 679 0.102 0.118 0.009~1.526
APTT —0.698 0. 307 5.171 0.023 0. 498 0.273~0.908
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W 5% 3 B L (8 FH 25 65 388 AT YRR 5 o5 8 I XU /) THD
S5l FH OSUBE R TR B 5 BORE F E6 /K o Pk A% S
B RRPTEE Y . mBGE MR I vT BES Hb ' (2R
P PLT Y i gk (R AU OULEF AT C RN R
1 (C reactive protein, CRP)"""/ 45 3%,

ARBFFR R AT ET HCT 1 APTT 2 {di FH A B
Mk B B B AR 1150 BL A 20 ST e B R 2L ASE 7R X B I
WM AUC K 0. 912(95% CI: 0. 825~0. 995, P <<
0.001) , 29848 Kt K AE M 0. 782, XF 7 Y T 45 % b
0.113Ccut off {A) , PLEF LR R BEE Hy 85. 7 %0 . K¢ 57 B
R 92,59 o SR FH M A R AL 3K Tk RE A Ay ) W R R
R A S T B R — 2D KRR AR B ML HR B 5T 3
FTHE . [ A X M A5 R 24 48 3l ) 2 i i 92 2 00 B
TR A HE A LL A0, FR A HCT ke 3t 55 1l 3% A
A5 T e 32 AE U 7 T O R L R A R A R . A
S R R A 22 i R 4G IR U I i O A R R
o], B — o R BRI A B B AR 22 5 A % R
FIASR]AFE A R IG PR 4 AE 0T 43 A 488 2K 04 5% el 4 )
J2 BN 3 Bh T 2R A AN R N [ K i K
ORI (F 310 2 B sV e M R o D SR
T AR F 45 G 8 A TE R R AT BERE HCT A9 34 hn i
BEAR B8 FICT 7K ¥ i o b o 22 78 08 % 1 4 AR
Z [ AR R A R KA B A P LR RBOR .

BT 22 B, % 22 M B I B AR 38 T (continuous
renal replacement therapy, CRRT) {4 4 & 3£ #¢ 1 5
HCT 1 APTT B A M KM, X 5 AR5 45 R —
Y, APTT 5 EhisE CRRT W8] 5 K 14 3 8 25 4
AL A ST AR Y K B 28 AR N K I 5 R
~SHCT APTT fF7EZ EAEH(P<<0. 01, APTT i}
[i) 445 8, AEE HCT AR ot T [m) R 5] 2 10 0 A 1R o
JER KA . 2 HCT K BAR I, i 7% 2559 5 2
SR R B R B o R T BB R & & A B i, {H
XA TR RS R, AP ITRE MAgRR BT
BT AN FUE F T 208 AR 80E A 7R R T84 B AT I
L3 8 2% T T8 S T 224 1 ) A R O L ORE M P K
KA 3. 2% I LUJR AT 2 R AR B 00 A A5 g /b
FOAG R FH o SR B TR BT AR . ZHANG %6 1 —
Tt bt AL BRGC50 h B2 h  SE R S APTT 5 R IR A B 5
I AT B R S A G, MM R P IRE T
APTT 5 CRRT I &% A fir (U K RIOCHE . fEIA L
BRI G 00T A 2 HCT FLBR A APTT 7K
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SER] T U CRRT & 24 h Py A4 ] 3% 568 1 1% m]
REME . ASHIF 5 9000 A5 250 ] LA A A A 6l A A R
PUEE S ALK  FEIRYT T % & APTT 5 HCT X4 4h
BEIM B, G0 3 APTT WAl 4% HCT M &
I R ¥4 M0 A P B O S R 38 B B B, T
PUBE K A FH s 38 kg e e L A e s R
THFALER . b, (R SMIG 545 6 B iR 5 PLT
IR GRS N E g e,

AMEF TR ML R AE TR L2 U8 A
PLT JAYF A 7l i 22 5 A it % L (P <
0. 05) IR Z IR R 43 B v 1 2 57 52w TR 3R, Ji [
ARG . (1) K ZHUE 3 B A & b i AU, PLT Al
HCT KA (2) 5 B Py AR IF 58 HL 8, A BIF 5% p A
W IR FH B 5 K, T BB U/ T O I XU S T g
53R 7 A5 3O BE I 5% 5 (3D ARBIFSEREAR /N

TR 5T B SR 150 mL/min 3%
22 ) T L 3T o 96 TR R 1 i A T 38 40 0 A U 2
HIl 240~260 mL/h,#k4F 80~100 mL/h. Il 80~
100 mL/h, 25 = RIRIG I, 76 E L8 8% LA B 44
HAFRA AR . FEHEA S T L B b DRSS A5 B T K
SEAREELE 1.0 mmol/L DA, 32 WA #7458 R £k 76 It 77
TS AR, 2 R AT O 5 THD M W2 b B
BT/QMEN1.2~1. 8. /RS E FFHMEN
(0.988+0. 266) mmol/L, A H Q/T H>1.77.
A 2 T Y 70 ek 5 A L2 oA 1 I A A TR v R A O
Al BEJE R i 5 30 min SR A TG 2 T S AL 8 A
A5 T 1 ik T2 R 3 1o Wk I FH 38 3] P 9 5% 1 - 1657
W T AR R B AU . BT R AL A MR
HLIG 55 B 7K Jo G, 5 45 A W 5 1% 0 45 A4, ] LA
il = 0 N B 7 AN W 2 ) B S R L BRI R
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