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[Abstract] Objective To investigate the clinical characteristics and effects of long-acting anticoagulant rodenticides
(LAARs) poisoning on coagulation function, and establish a risk prediction model for coagulation dysfunction, so as to
predict the risk of coagulation dysfunction after LAARs poisoning, and guide clinical diagnosis and treatment. Methods
One hundred patients with clinical diagnosis of LAARs intoxication admitted to The Affiliated Hospital of Southwest
Medical University from June 2016 and May 2021 were selected, and 96 cases were included after screening by inclusion
and exclusion criteria, divided into two groups according to the presence or absence of coagulation dysfunction on admis-
sion. The general demographic characteristics, clinical symptoms, laboratory test indexes, and treatment measures of the
two groups were compared, and statistically significance or clinically significant variables were selected and further incor-

porated into a multifactorial logistic regression model to establish a risk prediction model for the development of coagula-
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tion dysfunction in patients with LAARs. Results The incubation period of coagulopathy was (8.94+4) 37 days in 96
cases, and the highest number of bleeding symptoms was hematuria in 32 cases. The values of coagulation factors [I I,
IX and X in laboratory tests were significantly lower than the reference values. After 3 days of anticoagulation treatment,
the values of PT, APTT, TT, fibrinogen (FIB) and INR were decreased to varying degrees, while the value of
prothrombin activity (PTA) was increased. Blood coagulation dysfunction group NEU-R%, SCR, CRP, ¢TNT, PT,
APTT, FIB, INR, lost fresh frozen plasma volume indicators such as less high blood coagulation dysfunction group,
clotting factor [, W[, X, X, PTA, Hb value was lower than those of no blood coagulation dysfunction group, the
difference was statistically significant ( P<C0. 05). The incubation period after LAARs poisoning is long, and the main
clinical symptoms are bleeding in different tissues and organs of the whole body, and hematuria is the most common.
Laboratory examination showed that PT and APTT were significantly prolonged and the activities of coagulation factors
I, VI, IX and X were decreased. Treatment with vitamin K1 is effective. With five-fold cross-validation study for more
than three factor Logistic alternatives of back model, finally selected highest precision model, including type of rat
poison, CRP, SCR, NEU-R% , the WBC and VK1 seven variables, such as dosage, medication days Further USES the
random forest model for each variable in the model for the importance of the blood coagulation dysfunction risk prediction
for sorting, sorting results for CRP> NEU-R % > medication days> the WBC> VK1 dose SCR> type of rat poison
( P < 0.05). Conclusion The model with the highest prediction accuracy included 7 variables including rat drug type,
CRP, SCR, NEU-R%, WBC, dose of VK1 and medication days, among which CRP value was the most important
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predictor of LAARs poisoning cocoagulant dysfunction risk prediction model.

[Key words] Long-acting anticoagulant rodenticides; Coagulation dysfunction; Clinical features; Predictive mode

Sy T 5 A HOR IR R B T 24 P | 1 i X 2 2L
ANy HSRAC F 2 L B R AR AR 4%
BB TR LA KR EE A T8 AN EE I
‘K R # ( Long-acting anticoagulant Rodenticides,
LAARs). LAARS i #2846 & 9y 4l B 48 2
LR SRR 2 L AR A AL R o 0 4E A R K
WA AL R LR A R K A2 P . 4k
2 K IEAZ LG  AUR AT R i 222 R K b i 4k
AR KB TREEREER TUDHBETFEEELSS
AL R AR v E R R AL Y B
Z 5 M5 0T & Gla 450 88 F 3 2 2 R ik
FHEMRIAE A7 Bk = 4t A= 3R K &R 7 A8 09 %€ i A
TG B0 S5 A8 1 5 BO7E 3% 6 88 1l A 5 b ik = 1E
HIRER Gla 2505, g m K 11 WL IX L X A RE#E
WA ORRE S 5 B8R & A& T, AN & AR E 1 2 g
BEAT . TE IR R BN BT A il LAARS 19 8%
#2x H PUEE I L) RE B A% . AS BIF 5 T kA R I ) g B
T 1y DR il 85 A, D P Ak 422 ik LAARS J5 3 B0 5E 1l
T B I 05 1 AU /0N
1 #EMEFE
1.1 — %R BEHL 2016 4F 6 F ~2021 4E 5 A 74
A BERF R B e BE Bl PRi2 W o LAARs th 3 () 835
100 3] , 25 94 A bR i 6 5 99 A 96 il /3, Horp 5B 54
), 2 42 5], 48 0. 5~86 %, -4 (37.98+24. 35) %
CI§ 47 0 R4S 37 ], B 4% 6 3], 3 6 il 5 Ll b T
N 30 i), 244 22 ). A ARRHE: DA B LAARS A
e B8 fh 5B . B A TG 38t A% 14 BE 1l ) B B A5 5

QBRI % RE AL | i A5 25 4 2V . @ik
AR M HT 0 it /B B BE 25 . © T sk L AR
%o AW SV R R A= B E B e e 2 s it
e, B MR B B S R B

1.2 SEmsEkd ABLE S5 E MR & L2
WHLLC R K 1 (CRP) B 5 & I (PCT) L 3k BHE: i
BN EE I (DIC) L& 1M 7 3y 5 2 W i 5L 0 L
PGP E YR A BT 3 d IR E A,

L3 ik ABEEAMEEYTLU4EE R kLRI,
FHE 10~40 mg/d, 45 15 B0 & £ 500 L #0415 45
277 55 BE I ) Be BE A ™ AR E T LU I, o
B M AT L AT A0 R TR T 5 v T A e Y AR
R L3R e I RHE AR T 5 [ B AR A =
B2 W M 2 T A Ok I 25 4 X E Ok i
1BIT

L4 SrebndfE BE I 2 RE BE AT 20 A 2 AR oE  7E A BE
ik 3 o 49 ] 22 2 — YRGB I ) e RS I 4 S BE i i
JEUSH ] (PT) KT 1E 5 5 BR (12, 1S) 3S . 3% Ak 38 43 58 1l
ity J5 B ] CAPTT) > 1E % &5 R (32.58) 10S, INR =
1. 55 JCH&E I 1y BE B A5 21 - A e B 28 25 e e 49 i) A 95 1
e oWl b K . B I 2 e R AR BE L INR A T >
1.5 B<2.5 Z ], R INR>2. 5, A EED,

L5 it arth it %k R(Version 3.6.3; R
Core Team,2020) H] T 48 114l ik 15 4 Wy, o 1 9% 8K
FHSBObRE 22 (o ) S H AL B U 4347 85 8] R 6o,
PEGERER BB H 2 b (V) Fom . P41 B R 1E
FL R A ST FEAR ¢ K 30 (R FR A5 A IES A A i) o)



o 1472 - WAE Y 2022 F 10 A % 34 £% 1081 Med ] West China,October 2022, Vol. 34,No. 10

K06 By BRI 56 (46 b5 AS A5 & IE 2 40 A0 i) o 4 )
PRHFREAR ZS AA G E XA Rk A
LG PR A (1 SR8 1 3 B THASE A T A (i 1Y A2 d, HE
— AL ] & Logistic [0 46 59 L g <7 B¢ i 2 fig
B i O UM A AR e A, 59T R B UE FH TR S A
AR AR B0 Logistic [nl U= T30 A5 #9700 X 4 19 T30
D5 22 o FF0 F00 15 25 S5 /MBS FR A Ry AR F 5 e £ 0300
B, KB K UE «=0.05, L P<<0.05 J 2 54 %1t
2 #£R

2.1 — M wERE 96 o B A PR B b A 43 B
(43%) IR B R i EE 53 41 (55 %) s th 3 7 2 L0 IR 81
B (84. 4 Y0) k3 W A He ik 15 4] (15. 6 %0) 5 A & 1l
T BEREAS 56 B (58. 3 %6) i rb i Ji ¥ 1l Ty B s 4 41 Bl
(73.26) . ¥ B 6 1 D) g B A3 15 91 (26. 8240) s JCHE I
T fig B B 40 ) (A1, 7%) 5 BE A s op 3100 AR AE 18 4
(18.8%0) AGHI AT Z4HE 4 Bl (4. 226D 5 I RAE IR DA it R
2 MR 32 1 (33.3%) . FT g i 24 1] (25 %) . H
U R T 9 | I PR B R R BE L | R
B « = L PRI W I L PR R L 56 AT oL 2
Mz,

2.2 FBE M ) RE R A AR R DA AR B
It R4S A 5 38 B 2 25 (B0 L, 25 2R o BB 8 Il
R L IX XA BT S, WL 1,

F1 ENMERERGEEERDIRFAESRRESEENRE
Table 1 Coagulation factor levels in 56 LAARS patients with coagulation

disorders compared with our reference values

A GE 1 23 B T 2 A D0 el
I| 29.79+26. 38 70~120
vl 23.33+25.15 70~120
( 28.74%26. 05 70~120
X 25.13+24.76 70~120

2.3 JRITHTG BEM I REFE AR X L A B S A 5 1l 2
RE PR 00 T LA GE A= 3R KA I 2 2T AN T
I B e VR RE I Ak i 25 W SRR YT 3 d R R A BE L
DIREHE pr. MERHE 45 X e ml DL 5 PT.APTT,
TT.FIB.INR {5597 J5 ¥ 86 7 B H A A A 2 B %
K. PTAEHEIRITRI & . W&k 2,

2.4 PHABEMWRIE LA WA SRHE PT.APTT,
PTA FIB.INR. &M ¥ I . VM[.IX.X .NEU-R% . Il
% (Hb) | I LEF (SCR) . CRP, LS & 1 T (cT-
NT) Ko B 2 VKR I3 B 1) 25 S e i 2 (3 P<
0. 05) , 5 IfiL Ty fi i ik 21 BB 5 e PR 11 VL I, X
PTA . HbAK T Jo &t il U 58 f& 5 241 (3 P<<0. 05) 5 &E I
TIfE s i3 20 8 % PT . APTT . FIB.INR .NEU-R % .

x2 BITWERMINEEIERITEE (£

Table 2 Comparison of coagulation function indexes before and
after treatment
R AT AT

PT 20.05 (13.57, 120.00) 14.20 (12.10, 16.70)
APTT 43.15 (33.10, 97.77) 35.20 (30.48, 40.47)
PTA 68.00+35. 94 84.30424. 54

TT 17.49+12.51 16.56+1.52

FIB 3.62+£2.47 3.30£1.50

INR 2.49+3.21 1.19+0. 24
D&k 0.82+1.03 1.19+0. 68

SCR,CRP, TN, i 58 ff K U 1l 3% &t = T JC & 1 2
fEBE g 4 (3 P<<0. 05) 5 #E IfL D) e i 15 21 35t BLAS [R]
At I R s DA BRI S B R
SABE Sy A n] 3R B SRRl DG T A
S Y 225 WA A A T R R T O L 0 L I |
e Sk L 2 SRR AL IR WL ER 3.

F3 OBMIAL RS A S T M T AL RS 4 B MO AE LB (x )

Table 3 Characteristics of patients in the coagulation dysfunction group

compared with those in the non-coagulation dysfunction group
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Table 6 Risk prediction model for the development of coagulation dysfunction after rat poisoning based on model 1
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Figure 1 Column line diagram of the risk prediction model for the development of coagulation dysfunction after rat poisoning
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Figure 2 Predictive importance ranking of variables based on random forest algorithm
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