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[ Abstract ]| Objective To construct a prognostic prediction model for malignant tumor patients with sepsis-induced
acute kidney injury (AKI) treated with continuous renal replacement therapy (CRRT) based on coagulation and inflammatory
indicators. Methods Seventy-nine malignant tumor patients with sepsis-induced AKI treated with CRRT in our hospital from
Jan. 2020 to Dec. 2021 were enrolled. They were divided into death group (#=20) and survival group (n=59) based on their
prognosis within 28 d after CRRT. The baseline data and levels of coagulation and inflammation indicators were compared
between the 2 groups before, 6 h and 12 h after CRRT, and variables with significant differences were included in the logistic
regression analysis to identify risk factors that affect the prognosis of malignant tumor patients with sepsis-induced AKI.
Results Compared with pre-treatment, the levels of platelet, D-dimer, fibrinogen, white blood cell, neutrophil ratio, C reactive
protein (CRP), procalcitonin (PCT), interleukin (IL)-6 and IL-8 were significantly decreased at 6 h and 12 h after CRRT, while
the prothrombin time, activated partial thromboplastin time and international normalized ratio were significantly increased (all
P<0.05). Diabetes mellitus, hypertension, metastasis and levels of platelet, D-dimer, CRP and PCT at 12 h after CRRT were
independent risk factors for the death of malignant tumor patients with sepsis-induced AKI within 28 d (all 7<<0.05). Logistic
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regression indicated that the prognosis prediction formula could be expressed by Y-union=D-dimer—+2.134 X platelet+
3.451 XCRP+4.160 XPCT, and the threshold value>293.124 indicated a higher risk of death within 28 d.
Conclusion Levels of D-dimer, platelet, CRP and PCT in malignant tumor patients with sepsis-induced AKI at 12 h after

CRRT can be used to predict the prognosis within 28 d.

[ Key words | coagulation index; sepsis; malignant neoplasms; acute kidney injury; continuous renal replacement therapy
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(2) CRRT Jyik: fi A& D2 "lA) CRRT
M AL (FIE 7106505 ) | IMAEEE ., — kPG
e, SREGESLERRIK - DK s pr A, 4
BB IR ORI AE 3 B . AL B RV . A B
57K 2 000 mL, KEHHTHIZK 500 mL, 50% %%
WV S 10 mL, 25% MgSO, 3 mL, 5% NaHCO,
125 mL, 10% KC17 mL. [A]f% 2 h & <50, AR
I 10085 S R A AR P AR B /K PR B A L o
R o EHGE S AT BRI, RE 100~180
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UIRITHTIE] 24~48 ho A7 WA E] 3~ (8] W e 00
JEIFREG (R4 NEEM, 04mL, 4100U) it
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RIEFAER 1~1.5 f5.
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A4 1 A A S T SGE i FL R A A B A I [
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PCT) . IL-6. IL-8 ZF/BYLAHFFEFR
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Tab 1 Comparison of coagulation function of malignant tumor patients with sepsis-induced AKI before and after CRRT

n=79,xts

Index Before CRRT 6 h after CRRT 12 h after CRRT F value P value
Platelet/(L ', X 10°%) 105.67+21.54 96.34+12.66" 88.02+821" 26.716  <<0.001
D-dimer/(ugeL™") 5.36+0.64 4.75+0.54" 3.7440.57% 154.620  <<0.001
Fibrinogen/(g*L™") 2.22+0.67 1.57£0.39" 1.474+0.11"° 64.105  <<0.001
PT/s 9.7042.04 11.56+3.68" 23.01+4.27% 353.599  <<0.001
APTT/s 26.90+4.55 30.52+6.73" 43.084+9.01" 166.118  <C0.001
INR 0.834+0.20 0.974+0.19" 1.50£0.31" 171.900  <<0.001

"P<<0.05 vs before CRRT; “P<<0.05 vs 6 h after CRRT.

CRRT: Continuous renal replacement therapy; AKI: Acute kidney

injury; PT: Prothrombin time; APTT: Activated partial thromboplastin time; INR: International normalized ratio.

22 #H CRRT A/ B L IAF2T I 79 fil M AR AE
AKILEE g B, CRRTIAYT 6 h fil 12 hif 1
M. PR g LB . CRP, PCT, IL-6,

IL-8 # N, HIGRITHT. JAJ7 6 h, JRJT 12 hBF
WA 2 R A SRR X (PH<0.05), W2,

&2 CRRTATTRIEMREE AKI R BE B E B BB R YT LE

Tab 2 Comparison of infection indexes of malignant tumor patients with sepsis-induced AKI before and after CRRT

n=79 x*ts

Index Before CRRT 6 h after CRRT 12 h after CRRT Fvalue P value
White blood cell/(L™", X 10%) 13.64+2.04 9.98+2.07 7.824£220" 154396  <<0.001
Neutrophil ratio 0.81+0.08 0.77+0.07° 0.72+£0.03"" 86.173  <<0.001
CRP/(mg*L™") 79.334+10.65 68.53+10.71" 61.07+£8.54" 66.352  <<0.001
Procalcitonin/(ugL ") 7.91+1.01 6.75+1.03 43140.87 281.983  <<0.001
Interleukin-6/(ngL™") 40.98+8.40 33.54+8.33 25.81+6.87" 72.867  <<0.001
Interleukin-8/(ng*L ") 45.90+8.71 38.52+8.68 30.174+8.32" 66.590 <<0.001

"P<<0.05 vs before CRRT; “P<<0.05 vs 6 h after CRRT.
injury; CRP: C reactive protein.

23 CRRT#%77)6 &EX TG 2B E o4 AN
FHT R, FET-A SAEIR AL E TR ARG
BMI. [RJ%E. fEf . JFAME2EA K . CRRT
IRIT I LA . AKT 2030 s JR AR 26 ) & CRRT
1RYT 12 hIRAY FIB, PT. APTT, INR, 2. M40

CRRT: Continuous renal replacement therapy; AKI: Acute kidney

MITH4. R M LG IL-6. IL-8 22 34040
HAE X (P¥>0.05) ; SETZHEAREIRIE I I
JEI . RA MR R 1 B3 7 L S CRRTIRYT 12 h
By I/ MRTHEC. D- 84k, CRP. PCT ¥ T A7
TG4, ZRIAGIHEE L (P#<0.05) . W3,
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Tab 3 Univariate analysis of prognosis of malignant tumor patients with sepsis-induced AKI after CRRT
Parameter Survivor group N=59 Death group N=20 Statistic P value
Gender, 7 (%) 2 =0.103 0.748
Male 30 (50.85) 11 (55.00)
Female 29 (49.15) 9 (45.00)
Agelyear, x s 52424539 52.36+5.42 t=0.043 0.966
Body mass index, 1 (%) 21 =0.077 0.962
>24.0kgem ° 12 (20.34) 4 (20.00)
18.5-24.0 kgem ° 34 (57.63) 11 (55.00)
<18.5kgem ’ 13 (22.03) 5 (25.00)
Ethnic, 7 (%) £=0.001 0.980
Han 52 (88.14) 17 (85.00)
Ethnic minorities 7 (11.86) 3 (15.00)
Place of residence, 1 (%) £=0.101 0.751
Urban 33 (55.93) 12 (60.00)
Rural 26 (44.07) 8 (40.00)
Diabetes mellitus, 7 (%) 20 (33.90) 13 (65.00) 2 =5.940 0.015
Hypertension, # (%) 22 (37.29) 15 (75.00) 7 =8.531 0.003
Lactic acid/(mmol<L "), x+s 4.8140.50 4.78+0.48 1=0.234 0.816
Primary malignant tumor, n (%) £=0.004 0.998
Lung cancer 18 (30.52) 6(30.00)
Gastric cancer 12 (20.33) 4(20.00)
Other types 29 (49.15) 10 (50.00)
TNM staging of tumor, 7 (%) 2 =0.103 0.748
| 30 (50.85) 11 (55.00)
I 29 (49.15) 9 (45.00)
Tumor metastasis, 7 (%) 22 (37.29) 16 (80.00) £ =10.915 0.001
Duration of CRRT/h, x s 37.68+6.38 36.48+5.34 t=0.755 0.452
CRRT frequency/(times per week), x £ 2.4940.23 2.51+0.21 t=0.343 0.732
AKI staging, 1 (%) 21 =0.335 0.563
2 28 (47.46) 8 (40.00)
3 31 (52.54) 12 (60.00)
Pathogen type, n (%) 2 =0.896 0.639
Multidrug-resistant Klebsiella pneumoniae positive 44 (74.58) 13 (65.00)
Multidrug-resistant Acinetobacter baumannii positive 10 (16.95) 4 (20.00)
Multidrug-resistant Pseudomonas aeruginosa positive 5(8.47) 3 (15.00)
Indicators 12 h after CRRT, x £
Platelet/(L ', X 10°%) 87.54+2.34 89.324+2.37 t=2.931 0.005
D-dimer/(ug-L™") 3.69+0.19 3.85+0.21 t=3.169 0.002
Fibrinogen/(g*L ") 1.45+0.27 1.47+0.25 t=0.219 0.772
PT/s 23.01+2.39 22.97+2.41 t=0.066 0.949
APTT/s 43.11+3.79 42.65+3.82 t=0.468 0.641
INR 1.51%£0.27 1.48+0.25 t=0.437 0.663
White blood cell/(L ™', X 10%) 7.71+1.10 7.65+1.07 t=0.212 0.833
Neutrophil ratio 0.71%£0.02 0.72%0.02 t=0.055 0.956
CRP/(mgL™") 60.55+2.34 62.14+2.37 t=2.618 0.011
Procalcitonin/(ugL ") 4.131+0.35 4401042 t=2.832 0.006
Interleukin-6/(ngsL ") 25.71+7.04 25.63+7.01 t=0.044 0.965
Interleukin-8/(ng*L ") 30.20+8.35 30.14+8.41 t=0.028 0.978

CRRT: Continuous renal replacement therapy; AKI: Acute kidney injury; PT: Prothrombin time; APTT: Activated partial

thromboplastin time; INR: International normalized ratio; CRP: C reactive protein.

24 CRRT #7575 EFMEMH % HAZH5H u%
FAE AKLEME I8 R 35 CRRT 739?F 28 d N &

T oA E (Y, =1, £=0) , UZE®H 7@1@
PRI . e I e . JRE 4% B8 B CRRT 3697 12 h i}
M/ THEL. D- 51k, CRP. PCT i H 48 i

(X) , RH logistic [FIHFEAIATZ R EK M, 45
SRR, BERR . mRR . RERERS L /M
B, D- ZEIK, CRP. PCT J& ik 7 AKIL 1 i
oA B CRRTIAYT G 28 d INAET- At <7 fa | PR %
(P¥<0.05) ., W# 4,
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Tab 4 Multivariate logistic regression analysis of prognosis of malignant tumor patients with sepsis-induced AKI after CRRT

Variable b SE Wald P value OR (95% CI)
Diabetes mellitus 0.421 0.147 8.190 0.004 1.524 (1.142,2.034)
Hypertension 0.477 0.177 7.297 0.007 1.612 (1.140, 2.279)
Tumor metastasis 0.433 0.197 4.831 0.028 1.542 (1.048, 2.269)
D-dimer 0.397 0.192 4.278 0.039 1.487 (1.021, 2.166)
Platelet 0.415 0.151 7.584 0.006 1.514 (1.127,2.304)
C reactive protein 0.457 0.140 10.685 0.001 1.580 (1.201, 2.079)
Procalcitonin 1.638 0.707 5.368 0.021 5.144 (1.287, 20.560)

CRRT: Continuous renal replacement therapy; AKI: Acute kidney injury; b: Regression coefficient; SE: Standard error; OR:

QOdds ratio; CI: Confidence interval.
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4.217+0.029 X D- — & +0.031 X 1l /)M ¥ 11 %k +
0.032X CRP+0.035 X PCT; ¥ logistic [7] 5 J7 & ik
B ERRIIA T F (Y ) BEARK:
Yigs=D- "RIRA2.134X [fil/IMITE+3.451 X CRP+
4.160XPCT.
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Je i AUC {E 43514 0.782 (95% CI0.665~0.899 ) |
0.830 (95% CI 0.711~0.950) . 0.862 (95% CI
0.778~0.946 ) . 0.851 (95% CI 0.731~0.971) .
0.911(95% CI0.851~0.972 ), HRELEE/3540.784 .
0.791. 0.842. 0.818, 0.867, HF5FRE4r510 0.823 .
0.841. 0.806. 0.810, 0.851,
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e
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—D-dimer
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0.2F C reactive protein
—Combined prediction
—Reference line
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1 —specificity
B 1 fEREZXEWN CRRT AFREE AKI R4S
BETEH ROC #h%k
Fig1 ROC curves of risk factors predicting prognosis of
malignant tumor patients with sepsis-induced AKI after CRRT
CRRT: Continuous renal replacement therapy; AKI: Acute

kidney injury; ROC: Receiver operating characteristic.
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