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Association between hemocyte stimulating factors and DRG overspending
in cancer patients based on propensity score matching and restricted
cubic spline*

ZHAO Dehua, LONG Xiaoging, WANG Jisheng, FAN Hongying, LI Xu, TANG Jia, WANG Quanyin
(Department of Clinical Pharmacy, the Third Hospital of Mianyang/Sichuan Mental Health Center,
Mianyang, 621000, Sichuan, China)

Abstract: Objective To explore the association between hemocyte stimulating factors (HSFs) and diagnosis related
group (DRG) overspending in cancer patients, providing a basis for drug control. Methods Patients entering the RE1A dis-
ease group {rom January to December 2022 in a tertiary medical institution in Mianyang City, Sichuan Province, were used
as the study data. The patients were divided into DRG overspending group and DRG not overspending group. Patients in the
two groups were matched 1: 1 using propensity score matching (PSM), and the difference in the use of HSFs between the
two groups was compared using the Wilcoxon rank sum test. Restricted cubic spline (RCS) and segmented multivariable Lo-
gistic regression models were employed for examining the dose—effect relationship and threshold effect between HSFs and

DRG overrun. Sensitivity analyses were performed using the multivariable Logistic regression model with pre-matching da-
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ta. Results A total of 1 729 patients were included in the study and 431 patients (24.93%) presented with DRG overspend-

ing. After matching, there were 348 cases in each of the two groups, which were balanced at baseline between the two

groups, and the SMD values for each baseline variable were less than 0.1. The Wilcoxon rank sum test showed a statistical

difference in the amount of HSFs between the two groups (P<0.001). RCS model indicated a nonlinear relationship between

HSFs and DRG overrun. When the expense of HSFs was =1 261.80 yuan, HSFs were positively associated with the risk of
DRG overrun (OR=1.001, 95% CI: 1.001~1.002, P=0.001). When the expense of HSFs was <1 261.80 yuan, no correlation

existed between HSFs and the risk of DRG overrun (P=0.389). The results of the multivariable logistic regression model
showed that the amount of HSFs was associated with DRG overspending (OR=1.16, 95% CI: 1.10~1.22, P<0.001).

Conclusion A nonlinear relationship exists between HSFs and DRG overrun in tumor patients. When the expense of HSFs

was =1 261.80 yuan, HSFs are positively associated with DRG overrun. Therefore, clinics should strengthen the rational use

of HSF's to reduce drug costs, thus reducing the risk of DRG overspending.

Keywords: Cancer patients; Hemocyte stimulating factors; DRG overspending; PSM; RCS; Multivariable Logistic re-

gression
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Tab. 1 Baseline data before and after PSM
— PSM Hif PSM &
DRG KL DRG # 3% SMD DRG A % DRG # 3% SMD
% 1298 431 348 348
ik 717(55.23%) 255(59.16% ) 0.08 207(59.48%) 200(57.47%) 0.04
.74 59.99+10.15 59.79+12.09 0.02 59.87+10.93 59.61+12.33 0.02
FE BB ) /d 4.00(3.00, 6.00)  8.00(5.00, 12.00) 0.82  6.00(4.00, 9.00)  7.00(4.00, 9.00)  0.001
o mR 1 046(80.59% ) 314(72.85%) 0.18 251(72.13%) 255(73.28%) 0.03
i skt YRR 809(62.33%) 340(78.89%) 0.37 260(74.71%) 265(76.15%) 0.03
i A 7Y 0.29 0.09
iz 251(19.34%) 97(22.51%) 83(23.85%) 79(22.70%)
I A IR 57(4.39%) 8(1.86%) 8(2.30%) 8(2.30%)
EENEN 7Rk 241(18.57%) 96(22.27%) 74(21.26%) 80(22.99%)
=R 180(13.87%) 43(9.98%) 32(9.20%) 35(10.06%)
TEAREEAE DI 147(11.33%) 32(7.42%) 24(6.90%) 27(7.76%)
LI 127(9.78%) 35(8.12%) 35(10.06%) 31(8.91%)
JEX=R 112(8.63%) 39(9.05%) 32(9.20%) 28(8.05%)
H AR A PR i 82(6.32%) 42(9.74%) 31(8.91%) 33(9.48%)
Sk SR A e 56(4.31%) 18(4.18%) 16(4.60% ) 13(3.74%)
JHF IR 2 e e 45(3.47%) 21(4.87%) 13(3.74%) 14(4.02%)
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2 Wilcoxon # At b 45 R [M(Q,, Q)]
Tab. 2 Results of the Wilcoxon rank sum test [M(Q,, Q,)]

A i MK (n=696) DRG AR % (n=348) DRG #37 (n=348) Z P
In(HSFs i 4 %) 1.00(1.00, 5.69) 1.00(1.00, 4.60) 1.00(1.00, 6.39) -3.64 <0.001

S KRS 5 IE AH ¢ (OR=1.001, 95% CI: 1.001~
1.002, P=0.001) ; >4 HSFs {ii F 4 %fi<1 261.80 JCH,
W ASFE 5 (P=0.389) (K 2) .,

&3 RS HLE
Tab. 3 Threshold eftect analysis
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Fig. 2 Curve fitting graph

AR AR 25 R — B (R 4) . BUBHE 45 R
7R, % A 2 Logistic [AIH R AL ZE 5 5 PSM JF Wilcoxon
TR RIS 56 245 S — 50, B HSF's fifi FH 4 %51 5 DRG #8 %
SEIEARSC, R T 25 R HA B iy TSk

A4 % B E Logistic B2 25 R

Tab. 4 Results of multivariable Logistic regression analysis

. HIR LA B VAR
5L
OR (95% CI) P OR (95% CI) P
In(HSFs i FH &%) 1.19 (1.14~1.24) <0.001 1.16 (1.10~1.22) <0.001
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