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BEAT 10 AP (Kb AT B SR ZRVEA RS A K IRAORAL) S, AT AR K JRdE AUD AT > 40 5 A SR E A
(>40,n =20)Fe ik 3% 28 (< 40,0 = 29) , VA B LLIG JRAHE 49 DDDs ,CMI.N . CMI X No»A DDDs N CMI = CMI X N A # 3 % &, R A %
KA TARH AR & (ROC W 2) 23 AUD > 40 24T 2L AL 3R, 3 ST B4 I R F ey W & T @R (AUC) , 4T 2 F A 463t F & Ly FaAr (P <
0.05) 3 F 29 B4 HAT2NIE RAA R CMIX N 55 DDDs = RAEA S5 4E (R* = 0. 496, P <0.001),CMI &5 AUD =R Fe Z RAZA L
S RAM(RP=0.412,P <0.001), 7 2815 JR A E 69 N.CMI F= CMI X N W48 £ F R4+ 5 & L (P >0.05) 42 F 5% F 4016 R A E 6y
DDDs 2% % T4&5% E 28 (P < 0. 05) .ROC ¥ & 547 £ ,DDDs N .CMI F= CMI x N F] AUD > 40 #5 AUC 4~%] % 0. 793,0. 369,0. 654,
0. 486, J F DDDs &9 T & A8 R 48 LA 43t 52 & 5L (P = 0.001) ARSE 29 B 45 804 2 L 16 AL % 4 183. 13,418 CMIXN
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E
KRR A0 A TR G LT B A R 5B L RAHIUE BRI B EA s
Correlation Analysis Between Case Mix Index and Antibacterial Drug Use Indicators
LI Yukun,Ll Xiaogiang,ZHAO Jing”
(The First People's Hospital of Aksu Prefecture ,Aksu,Xinjiang 843000, China)
Abstract: Objective To investigate the correlation and influencing factors between case mix index (CMI) and antibacterial drug
use indicators. Methods Relevant data including CMI, antibacterial use density (AUD), number of discharged patients during the
same period (N),cumulative defined daily doses (DDDs) of antibacterial drugs,and CMI X N of 49 clinical departments in the
whole hospital in 2023 were retrospectively collected from the hospital information system (HIS). 10 types of curve fitting (linear,
logarithmic, reciprocal , quadratic, cubic, compound, power, S — curve, growth and exponential models) were performed to analyze the
correlation. According to whether AUD was > 40, the departments were divided into the high — intensity group ( > 40,n = 20)
and the low — intensity group (< 40,n = 29),and the DDDs,CMI,N and CMI X N between the two groups were compared. With
DDDs, N,CMI and CMI X N as test variables, the receiver operating characteristic curve (ROC curve) was used to evaluate the
efficacy of predicting AUD > 40, the area under the curve (AUC) of each test variable was calculated, and the cut — off value
was obtained by calculating the Youden index for indicators with statistically significant differences (P < 0.05). Results The
cubic model fitting between CMI X N and DDDs was the optimal (R?> = 0.496,P < 0.001),and the quadratic and cubic model
fitting between CMI and AUD were the optimal (R? = 0.412,P < 0.001). There were no statistically significant differences in
CMI,N and CMI X N between the two groups (P > 0.05),while the DDDs in the high — intensity group was significantly higher
than that in the low — intensity group (P < 0.05). ROC curve analysis showed that the AUCs of DDDs,N,CMI and CMI X N for
predicting AUD > 40 were 0.793,0.369,0.654 and 0. 486, respectively,among which,the predictive efficacy of DDDs was optimal,
and the difference was statistically significant (P = 0.001). According to the Youden index, the optimal cut — off value was
determined to be 4 183.13. Conclusion There is a significant positive correlation between CMI X N and DDDs, as well as
between CMI and AUD. The cut — off value of DDDs can be used as an early warning for high AUD risk. When DDDs > 4 183.13,
patients have a higher risk of AUD > 40.
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1.1 #ERgsE

i e A 8 AR S0 (HIS) 3R HX 2023 4F £ B 49 4 IIfs
PR CMI AUD .DDDs K N 85042 (3£ 1),

1.2 FHi&

K SPSS 21. 0 Ge b 8 44 X CMI 5 it i 24 ) il
JHAH 548 5 (CMI 5 DDDs ., CMI x N 5 DDDs ., CMI 5
AUD .CMI x N 5 AUD) #4174t X8 =k . =k &
AR SHL K EERRLG, IR CML S T 25
Yrte b ] AH DG PR LR 2.
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Tab.1 Relevant data of 49 clinical departments in the hospital
Fr5  AUD DDDs CMI N CMIx N AUD>40 | /5 AUD DDDs CMI N CMIxN AUD > 40
1 87.25 1493.77 1.350 1712 2311.200 i 26 6.35 777.93 0.895 12244 10958.380 &
2 47.20 6486.72 0.680 13742 9 344. 560 i 27 81.17 1000.80 0.999 1233 1231.767 .
3 36.24 3768.60 0.667 10398 6 935. 466 & 28 50.25 4722.10 0.915 9398 8599. 170 .
4 41.24 7054.42 0.658 17106 11255.748 . 29 1.43 4.25 2.413 298 719.074 &
5 42.91 1623.32 0.684 3783 2587.572 3 30 66.08 9650.61 0.836 14605 12209.780 Pa
6  158.28 7776.36  2.247 4913 11039.511 Pa 31 25.65 3445.15 0.954 13430 12812.220 &
7 118.85 6981.28 2.650 5874 15566.100 2 32 20.59 2783.86 0.708 13519 9571.452 &
8 63.60 11475.48 0.772 18042 13928.424 2 33 37.00 3648.75 0.915 9862 9023.730 &
9 52.61 6861.71 0.887 13043 11569. 141 - 34 7.10 795.25 0.640 11202 7 169. 280 &
10 4.68 149.94  0.543 3207 1741. 401 & 35 21.59 4473.80 0.938 20726 19 440.988 &
11 17.78 2965.54 0.669 16679 11158.251 & 36 31.06 3557.26 1.048 11454 12003.792 &
12 23.61 2526.18 0.656 10699 7018. 544 & 37 45.97 4548.61 1.073 9895 10617.335 b
13 27.71 3043.66 0.641 10959 7024.719 & 38 0.01 0.28 0.717 2866 2054.922 &
14 30.26 3387.63 0.827 11196 9259.092 & 39 28.89 2694.99 0.958 9329 8937.182 &
15 35.53 3559.83 0.840 10018 8415.120 & 40 20.85 3847.56 1.014 18457 18715.398 &
16 27.52 4773.74  0.925 17347 16 045.975 & 41 9.25 1766.70 0.916 19095 17491.020 &
17 120.43 941.77 0.735 782 574.770 i 42 15.80 2738.73 1.143 17334 19812.762 &
18 25.58 2945.71 0.833 11514 9591. 162 & 43 52.38 4340.73 1.043 8287 8 643. 341 Pl
19 25. 84 4025.53 0.959 15576 14 937.384 & 44 42,76 4941.59 1.029 11556 11891.124 .
20 22.07 3042.55 1.077 13786 14 847.522 & 45 53.45 5215.48 0.916 9758 8938. 328 e
21 31. 84 5327.79 1.156 16735 19 345.660 & 46 12.18 1387.67 0.727 11390 8 280. 530 &
22 113.3 19196.01 1.077 16943  18247.611 . 47 11.41 1229.08 0.646 10772 6958.712 &
23 124.83 25283.86 1.116 20255 22604.580 2 48 42.98 1086.93 0.836 2529 2 240. 694 3
24 149.11 5749.67 2.130 3856 8213.280 2 49 12.24  2208.45 0.496 18048 8951. 808 &
25 27.63 327.92  0.905 1187 1074. 235 &
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Tab. 2 Fitting formulas of 10 models
FEA AEN %iE
LM y=bx+h,
sF# y=hn(x) +b,
B3 y=by+b,/x
ZR  y=bxX+byx+h,

b A F RS e h B RF A,
xABRE, yARL ;R
B ERH(R)MELL, AN
H I 18] BE A 4o - RORARIF

=R y=bxX +bxX+hbx+bh,
54 y=bh
ES y = by
SH  y=e+b/x
WK y=e"+bx
3 y=belx
1.3 ME4ELR
FRIE I R AL 28 AUD S22 15 > 40 43 Jy e i 41 (>
40,n = 20) HMRIRFEAL ( < 40,0 =29) , HAS AL I R B
Z ) DDDs .CMI N .CMI x N %35 %5 .
1.4 HEEIEMFTMNE
L) DDDs N . CMI I CMI x N k6 3675 5, 5% 32 1t
T AERHE 2 (ROC 1 Z6) XF AUD > 40 #1734 g PF
B, o3 B W0 (R oF SR 56 AR 0 il £R R i AR
(AUC) , W 2254 Giit2# X385 (P < 0. 05) 11552y
B A B FHE
1.5 SitFERE
K HISPSS 21. 0 Geit2 A4 4 b o T BB & OE
B, LLX + s £ AT AEAR e K556 . LA P < 0. 05
REFAERER L.
2 #R
2.1 CMI 5HE Y EAHEXIEIRE i &8
CMI 5 DDDs: CMI 5 DDDs 10 Fii #% 58 481 4 ) R
¥ <0.05, HES it & X (P> 0.05) . 15 2 %%
W33,

&3 CMIS5DDDs RIS
Tab.3 Curve model parameters of CMI and DDDs

CMI x N 5 DDDs: CMI x N 5 DDDs = X #% &I fit) R2
K (0.496) , HA Giit2# 5 L (P < 0.001) AR S5
UL 32% 4, =R BEARIALA M Ze b CMI x NAEL R3S A,
DDDs 5 S LA 1.

#4 CMIxN5DDDs K &EE S5
Tab.4 Curve model parameters of CMI x N and DDDs

B OB OFE 4 4, PH b, b, b, b,

B 0358 26190 1 47 <0.001  6848.298 0.739
s 034 24651 1 47 <0.001 -3515.995  1758.269
B3 0,051 2522 1 47 0.119  10231.689 -2463.156

Zk o 0.422 16801 2 46 <0.001  4839.870 1.537 -3.725
2k 0.49 14761 3 45 <0.001  2764.082 3,062 0.000 6.707
A4 0.251 15764 1 47 <0.001 5040834 1..000
B 0.445 3671 1 47 <0.001  660.061 0.319
SE 0.059 2964 1 47 0.09 8.985 0.4
BK 0,251 15764 1 47 <0.001 8.525 9.875
#H 0251 15764 1 47 <0.001 5040834 9.87505

DDDs

300007 o AL

—

20 000+

10 000+
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1 CMI x N5 DDDs = RIER A H 2k
Fig. 1 Cubic model fitting curve of CMI x N and DDDs

CMI 5 AUD: CMI 5 AUD ¥R = AR AU ) R? f¢
K(0.412), HA G IT2#E (P <0.001) AAI S I
P 5 WO SRR A g i 2 b, BEE CMIT R RE T,
AUD L2 [ FH#a 3 L 2,

&5 CMI5AUD K& EEI S
Tab.5 Curve model parameters of CMI and AUD

BE R OFE 4 4, PE b, b, b, b,

B OB PR & 4y PH b, bbb b

g8 0.005 1183 1 47 0282 0.922  1.570
a0 0,000 0.028 1 47 0.868  1.036 -0.006
B 0,003 0.160 1 47 0.691  0.99% -0.052

2k 0.046 1106 2 46 0.340  0.828 5299 -1.74]
Zh0.046 0.76 3 45 0.5  0.839 4496 -5.809 -3.5%
A4 0.04 215 1 47 0.148  0.859  1.000

7 0.002 0.092 1 47 0.763  0.85  0.008

SH 0006 0.292 1 47 0.591 -0.077 -0.054

Bk 004 2159 1 47 0.148 -0.151  1.634

4 0.044 2159 1 47 0.148  0.859  1.634

0290 19206 1 47 <0.000 0711 0.006

s 0.040 1995 1 47 0164 0.787  0.062

BE 0.0 0350 1 47 0.557  0.99% -0.003

k0412 16,129 46 <0.001 0.9 -0.007 9.607
k0412 10,519 45 <0.001 0,99 -0.008 9.813 -9.536
A4 0.9 19.993 47 <0000 0.740 1005

ES 0.065 3.212 1 41 0.077  0.75  0.06

SA0.011 0.503 1 47 0.482 -0.076 -0.003

BE 0298 19993 1 47 <0.000 -0.301  0.005

#0298 19993 1 47 <0.000  0.740  0.005
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Fig. 2 Quadratic and cubic model fitting curves of CMI and AUD
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Tab. 6 Curve model parameters of CMI x N and AUD

BE R OFE & 4, PE b, b, b, b,

BB 0007 038 1 47 0558 9490782 12480

s 0.060 2980 1 47 0.091 7010.312  922.730

B 0.4 2187 1 47 0.146 10211387 -82.280

=k 0.008 0177 2 46 0.838  9317.474 20,919 -0.059
$148.060  122.330 -1.961 0.009

a4 0.000 0.003 47 0.960  7663.869 1.000
% 0.064 3.208 47 0.080  4682.423 0.152
S# 0.048 2.388 47 0.129 8.981  -0.014
EAN 0.000 0.003 47 0.960 8. 944 0.000
R 0.000 0.003 47 0.960  7663.869 0.000

CMI x N 5 AUD: CMI x N 5 AUD 8,45 i #5 % R
Y] <0.07, RIS T3 L (P> 0.05) B8 28
W26,
2.2 WAlGKMEHEXBRLE

WiIZH I AR 2 N CMIFI CMI x N He4%, 22 3488
THFRSL(P > 0.05) 5 /0 38 B 4L I KR 2 1Y DDDs 1 3%
B TGREH (P <0.05) ST,

x7 MAKKREBEEIEIREE(X £5)

Tab.7 Comparison of relevant indicators between two groups

1
1
1
2
Zk 0,020 0316 3 45 0.814
l
1
1
1
1

(X = 5)

B DDDs N(#) CMI CMIXN
ARAEAM=20) 6821.56£6089.20 9365.60+6140.40 1.13£0.56  9580.70+5768.76
KBEA(=29) 2593.25+1476.61 12045.76+5229.43 0.89+0.34 10355.03+5512.56
i 3.04 -1.642 1.574 -0.474
P 0.002 0.203 0.055 0.957

2.3 HEETEM AT AME

45 5%, DDDs N, CMI, CMI x N i AUC 43 %] Hy
0.793,0.369,0.654,0. 486, H:H1{{ DDDs 17 4 i1 =
X (P =0.001). 3 L7 8 T 3. %] DDDs #1725 454k
TR G5 R APBAE RN 0. 647, I FAH Jy 4 183,13, W
#:DDDs KT 4 183. 13, U] AUD > 40 it AU 42 & o

&8 MEXIEHRTMMNE

Tab. 8 Predictive value of relevant indicators

BREF  AUC  hoRR PA 95%CI

DDDs 0.793 0.076 0. 001 (0. 643,0.943)
N 0.369 0.085 0.122 (0.202,0.536)
CMI 0. 654 0.079 0. 069 (0. 499,0. 809)
CMI X N 0. 486 0. 085 0.871 (0.320,0. 652)

U
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0. 84 ’J
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Fig.3 ROC curve of DDDs
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B 5 B B 25 P R 2 R0 FRRD B N WG £ i AR
o, =P 245 906 PRz M B Bt B 250 L A%
A B& Bt 3 A7 26 TOFR IE FH 24 I R I A B L S
WA MERGR R ZER T2 BE PR 25
R E > 40%, 1 Be 83 BT B 25 9 1R 5 ik
78. 69%7) L TR 245 ) AN B 0 FH AT R 2 DDDs Al AUD
AbF RS RORAS , T DA AT R 2 I U X e B 25 4 1oL ]
I7 R ARG (1 5 AR 2 , S B0 R I FHAF FE R R
Rl PEFIE HEE -0

R A RIS i R T B 245 0 1 1T, 3 4 R [ 52 2 T
Wl & T R0 SO B A5, & FE R AT v 245 4 19 1
AR R B YRl /DB TR 245 ) B ) DL Ak, (ELER
25 AUD < 40 19 B AnIh e o (B R =908 51 B B Sl %
FARAE T (2022 ji0) )OIR BT, AUD AT i CMIZ IE .
B N AN A g 1 - BRI, CMT 5470 B 25 9 i FH 22 1)
FEAE— 22 (A2 51 X I AR DA 55 % 0, 38 ok 45 Ife R R
5| A CMI, 1157 5 5 19 AUD R TR ] 5 R R i g
AENSIRESE R B, CMI 5] A AUD 45 P ELAG AR 25 3, ML
5 AUD FA1E BE A o S T AR VOB g & B, X CMT
FIAN A H 75 i CMI x N i, o5 DDDs A7 8061y
AHICME | FE BT LA SR 2 J2 T n] Sy = A R
R I35 ARBIF9E h , CMI x N 5 DDDs W, it 7w H 8- 14
AHOC M, o = R B LA AL (R? = 0,496, P <
0.001),Ffi& CMI x N [A3E ), DDDs th 52 | FFita 34 ; CMI
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5 AUD s B A7 B0 A AH S, i Z RO = iR A 41
AEM (R =0.412,P <0.001) , BBl CMI B,
AUD W2 It UL 255K, CMT 5 AUD 7T REAF
TE T HERY K Z, HL R CMI X470 1 25 W feff P 4 4 T 2
g A N7 .

AHFFE LI, DDDs it ROC fhZEFIN3 4 AUD > 40
HIAUCHO0. 793, ZPBHEHCH 0. 647, I FHUE F1 4 183. 13,3
L TE B A 24 9 0 ) 5 45 B rp , n] S AR 5 H 5 DDDs
B2 SSRAHEN 22 A2 AUD > 40 (4 XU , #5455 > 4 183. 13,
M AUD > 40 1R #5145 B3 2Z [ 9 AUD AH T H 3
A > 40 By XS, CMI i R AT REZE DA 259 1 |
AR T G 3 R CMIT g, 3% B2 4995 7] 1 s 17 el A2
Ze RYTMERE R, PRI 1 R B R AR, T
e FH BT 25 9 1 AT R AR B B R AT A [R] —
B2 A [ ) BE Al CMI A AUD 38 FHASBIFSE A 0 kA 7
A3 AT LA, AR R CMI AR fL , AUD & 754 AH R 1 &
AR, AP BT b 25 W (0 T 9 & B AN A BRASCR

T ) A BEDOIRIE 5 vt 4 K mT R A IE g R
DDDs 31558 B9 AUD, i i CMI 5 N 34 £ 1E J5 DDDs
PR/, BT FHF AUD B B sl B2, ATk 21 i) 42
K IE AUD 19 B 1Y A BIF9E 3R W1, AT 3 3 4% il DDDs #E 1fij
PEFE AUD KN

25 ERTR  ARFIE R, CMI x N 5 DDDs B A 34
B = A TR A 6, CMIL 5 AUD B B4 — ik
F = AR5 A 5V s DDDs S 520 AUD > 40 [ 564
N2 ,DDDs 5 %] 4 183. 13 A {4 AUD > 40 [ i {H
AHFFE M AELL T A, CMI 5 DDDs .CMI x N 5 AUD ()
RIS TJC 5 X, B CMI 5 DDDs A1 CMI x N 5 AUD G
A, 5 U — 30, 43 K AT GE A AR A f A JE
FEAEA R B A AE SC R 3R o SR a5 v, M s 97 Rk
B I BE 45 B2 30450 Pl A A S B L B BB I B A
FR W E B YUY B0 5 A48 DRG 557
Pof B E AT 4 IR A DRG 4109 CMLMH, [F] i
it DRG 4109 AUD, 73T I HL A 4536 Fas 18] B4 FH 2
Ve BE AR, 0 T5 98 A A B2 Y7 WL 09 550 B i 25 1Y)
WA HZ5MI 12 50 B 2atie e YA sk 17
HLC BT, DT RS 56 RO AR AR TR 25 5 | S B &2 By ML
BT 259 3y B RS i H AT B LS %

S 2% 30k
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