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Abstract: Objective To investigate the effect of Zishen Huoxue Formula (ZSXHF) on molecular-targeted therapy-associated

proteinuria in patients with primary liver cancer (PLC) , to assess the efficacy of ZSXHF in the treatment of molecular-targeted
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therapy-associated proteinuria, and to provide a basis for clinical medication. Methods A retrospective cohort study was
conducted among the PLC patients with molecular-targeted therapy-associated proteinuria who were diagnosed and treated in The
Department of Hepatology of Chinese PLLA General Hospital, from January 1, 2022 to July 1, 2025. With ZSXHF treatment as the
exposure factor, the patients with a cumulative treatment duration of =9 weeks were enrolled as traditional Chinese medicine
(TCM) group, while those without TCM treatment were enrolled as control group. Propensity score matching was performed for the
two groups at a ratio of 1: 1 based on sex, age, 24-hour urinary protein, blood urea nitrogen, and serum creatinine. The
independent-samples ¢ test was used for comparison of normally distributed continuous data between two groups, and the Mann-
Whitney U test was used for comparison of non-normally distributed continuous data between two groups; the chi-square test was
used for comparison of categorical data between groups. Univariate and multivariate Logistic regression analyses were used to

A total of
137 PLC patients with targeted-therapy-associated proteinuria were enrolled, with 34 patients in the TCM group and 103 in the

investigate the influencing factors for promoting the improvement of targeted-therapy-associated proteinuria. Results

control group. After follow-up for 6 months, the TCM group had a significant improvement in urinary protein grade compared with
the control group (¥*=9.261, P=0.016). There were 25 patients in each group after propensity score matching, and after follow-up
for 6 months, there were significant differences between the two groups in urinary protein grade (}’=15.689, P<0.001) and 24-
hour urinary protein (Z=-3.075, P=0.002). After cumulative treatment with ZSXHF for >9 weeks, the TCM group had a
significantly greater change in 24-hour urinary protein from baseline compared with the control group (1=-2.514, P=0.016), while
there were no significant differences in the changes in liver and renal function after ZSXHF intervention between the two groups (all
P>0.05). The multivariate Logistic regression analysis showed that ZSXHF treatment (odds ratio=2.901, 95% confidence interval :
1.135 — 7.417, P=0.026) was an independent influencing factor for improvement in molecular-targeted therapy-associated
proteinuria. Conclusion ZSHXF can effectively alleviate molecular-targeted therapy-associated proteinuria in PLC patients with a
favorable safety profile, which provides a new reference for TCM prevention and treatment of molecular-targeted therapy-associated

adverse reactions in PLC patients.
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Table 1 Comparison of baseline characteristicsof patients between the two groups

ity st (n=137) 22l (n=34) X B84 (n=103) G PH
(%) 58.20+9.47 59.24 +8.92 57.86 +9.66 1=-0.731 0.466
BI1(%) ] 112(81.8) 25(73.5) 87(84.5) X=2.049  0.152
JIKH ACEVARBL (%) ] 43(31.4) 10(29.4) 33(32.0) X=0.082  0.834
PREE 5348 [ (%) ] X=1309 0537

+ 66(48.2) 14(41.2) 52(50.5)

++ 56(40.9) 15(44.1) 41(39.8)

+4+ 15(10.9) 5(14.7) 10(9.7)
PR Z (mmol/L) 5.5(43~6.9) 5.6(4.3~74) 5.5(43~6.9) Z=-0329  0.742
I LI Cpmol/L) 67(56~179) 63(52~173) 67(59 ~79) Z=-1.844  0.065
IL¥E H & H (g/L) 34.7+55 33.3+4.6 352+5.7 1=1.769 0.079
ALT(U/L) 25(18 ~39) 23(19 ~41) 26(18 ~37) 7=-0262  0.794
AST(U/L) 33(25 ~50) 36(26 ~71) 32(25 ~ 47) Z=-1.638  0.101
TBil(mol/L) 14.6(10.3 ~20.3) 17.2(8.7~22.8) 13.8(10.4 ~ 19.1) 7Z=-0.541  0.589
INR 1.04(0.96 ~ 1.13) 1.05(0.97 ~ 1.12) 1.03(0.96 ~ 1.13) Z=-0.587  0.557
AFP(pg/mL) 7.83(2.92 ~ 133.85) 26.60(4.68 ~ 200.75) 6.95(2.84 ~ 72.29) Z=-1578  0.115

1 ACEL, 145 Bk 2L I M 71 ARB, 18 [ ER 55T 5 ALT, N 202 S SL 5L ST 5 AST , RA AR S L L BBl TBil, BUIHLL K S INR, [ Prds

HEAL LA AFP, IR ER

®2 MiA6NARMAEBREIRKERILE

Table 2 Comparison of clinical data between the two groups after 6 months of follow-up

EiEga AT (n=137) 24U (n=34) XFHEZH (n=103) SitHE P{H
PREE 15340 (41 (%) ] X'=9.261 0.016

- 2(1.5) 2(5.9) 0(0.0)

+ 61(44.5) 19(55.9) 42(40.8)

++ 66(48.2) 13(38.2) 53(51.5)

o+ 8(5.8) 0(0.0) 8(7.8)
JR 2 (mmo/L) 5.9(4.4~74) 6.1(5.0~7.0) 5.9(42~7.4) Z=-0.726  0.468
ML (umol/L) 70(55 ~ 81) 59(52~171) 73(59 ~ 83) Z=-2.826  0.005
M HAEH(g/L) 33.0(30.0 ~ 37.0) 34.0(32.0 ~ 37.0) 33.0(29.0 ~ 37.0) 7Z=-1.195 0.232
ALT(U/L) 25(17 ~ 40) 27(17 ~ 44) 25(17 ~ 36) Z=-0348  0.728
AST(U/L) 34(23~61) 40(27 ~ 66) 33(22~60) Z=-1333  0.183
TBil(pmol/L.) 12.6(9.7 ~ 18.9) 17.0(8.8 ~ 24.5) 12.5(9.8 ~17.9) Z=-1.102 0271
INR 1.04(0.97 ~ 1.11) 1.05(0.96 ~ 1.09) 1.04(0.97 ~ 1.13) 7Z=-0.577  0.564
AFP(pg/mL) 8.06(2.86 ~ 221.00) 29.90(3.97 ~ 170.50) 6.87(2.72 ~ 259.50) Z=-1.013 0311

HALT, NIRRTl ; AST, RA SR Z IR ; TBIl, BIHZT 2 INR, EBRFR I HAE ; AFP, PR 1.
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Table 3 Comparison of clinical data of patients between the two groups after matching

LD 220 (n=25) X B4 (n=25) iiHE P{H
A () 57.64 +8.99 59.04 +7.91 1=0.584 0.562
B(%)] 21(84.0) 21(84.0) X*=0.000 >0.05
BCLC 43 [ %1 (%) ] X=0.249 >0.05

A 2(8.0) 2(8.0)

B 1 8(32.0) 9(36.0)

ci 15(60.0) 14(56.0)

D # 0(0.0) 0(0.0)
CNLC /391 411(%) ] X'=0.358 >0.05

119 2(8.0) 3(12.0)

11 #A 9(36.0) 8(32.0)

1 5 14(56.0) 14(56.0)

Vit 0(0.0) 0(0.0)
Child-Pugh 532%[ 151(%) | X'=0.081 0.777

A% 11(44.0) 12(48.0)

B % 14(56.0) 13(52.0)

C%H 0(0.0) 0(0.0)
24 hREEFIEE(g) 1.101(0.444 ~ 2.602) 0.833(0.500 ~ 2.170) Z=-0.068 0.950
PREE [ 51(%) X'=3.952 0.161

+ 11(44.0) 6(24.0)

++ 10(40.0) 17(68.0)

F++ 4(16.0) 2(8.0)
PR (mmol/L) 5.73+1.91 5.53+1.33 1=-0.450 0.655
I AL (umol/L) 67(57 ~74) 66(60 ~76) 7=-0.039 0.973
¥ F A& H (g/L) 33.8+4.8 34.0+4.3 1=0.185 0.854
ALT(U/L) 24(20 ~ 46) 33(20 ~ 47) 7=-0.272 0.791
AST(U/L) 49(27 ~76) 38(24 ~ 58) 7=-1.456 0.148
TBil( wmol/L) 18.5(9.9 ~24.2) 12.3(9.4 ~ 15.4) 7=-1.185 0.075
INR 1.07(0.98 ~ 1.13) 0.96(0.95 ~ 1.11) 7Z=-2.114 0.034
AFP(pg/mL) 9.82(3.53 ~ 109.60) 7.73(3.80 ~ 202.33) Z=-0.148 0.888

i A 7 I ) S g
24 h R EH (g) 0.515(0.316 ~ 1.181) 1.155(0.823 ~2.217) 7Z=-3.075 0.002
PREE 51 (%) ] X=15.689 <0.001

- 2(8.0) 0(0.0)
+ 14(56.0) 3(12.0)
++ 9(36.0) 19(76.0)
F++ 0(0.0) 3(12.0)
PR % (mmol/L) 6.20+2.11 6.05+1.85 1=-0.271 0.787
I L Cmol/L) 62(55~171) 72(57 ~ 81) Z=-1.528 0.129
M A H (g/L) 34.6+3.8 32.6+4.5 t=-1.664 0.103
ALT(U/L) 24(17 ~ 44) 25(20 ~ 45) 7Z=-0.609 0.549
AST(U/L) 34(27 ~ 64) 33(23~71) 7=-0.774 0.445
TBil( wmol/L) 17.2(8.6 ~24.5) 10.6(8.3 ~ 12.5) 7=-1.894 0.058
INR 1.05(0.95 ~ 1.09) 1.01(0.96 ~ 1.08) 7=-0.748 0.461
AFP(pg/mL) 8.89(3.12 ~ 110.00) 8.79(3.87 ~ 732.00) 7=-0.581 0.569
24 h JREE I 5 ER 2 () 0.698 +1.032 -0.130 +1.232 1=-2.514 0.016
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Table 4 Logistic regression analysis in hepatocellular carcinoma patients with targeted therapy-associated proteinuria

. LENPSlE Ty EASE

- OR(95%CI) PIH OR(95%CI) Pl
IS 1.026(0.981 ~ 1.074) 0.262 1.025(0.976 ~ 1.077) 0.319
PEHI(HE=0,%=1) 0.737(0.230 ~ 2.359) 0.607 0.447(0.128 ~ 1.557) 0.206
VGBS L5 RYT (=0, J2=1) 3.200(1.312 ~ 7.803) 0.011 2.901(1.135 ~ 7.417) 0.026
FEERIR R 1.121(0.946 ~ 1.328) 0.189

FELR 1 LT 1.013(0.986 ~ 1.041) 0.344

FBARHE A MAE(F=0,&=1) 0.281(0.110 ~ 0.719) 0.008 0.305(0.115 ~ 0.807) 0.017
F4k AFP 1.000(1.000 ~ 1.000) 0.597

L AFP, R OR, HUAE HE 595%CT,95% A5 IX ]
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