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Establishment and application of evaluation model of antibiotics use density based on CMI and rank-sum ratio

CAO Lei', SUN Zhan', DING Fang', SUO Tao', ZHANG Ya-ping', CHENG Zhang-zhang’, LI Xiao-yu®"
1. Department of Medicial, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Pharmacy, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective To achieve refinement management of antibiotics by innovatively introducing relevant key
indicators to control antibiotics use density (AUD). Methods Based on the data of case mix index (CMI), the utilization rate of
antibiotics in DIP system, and AUD in HIS system in a Class Il Grade A general hospital in East China from January to June 2021,
the introduced key indicators were established and the optimal linear regression model was established. The non-integral rank method
was used to rank and calculate. Rank-sum ratio (RSR) grading based on CMI adjusted AUD was compared with RSR grading based
on AUD single assessment. Results The RSR classification of AUD of 32 departments in the hospital was studied by introducing
CMI values. It was found that the classification results of 12 departments changed, accounting for 37.5%, and the overall number of
departments (classified as lower and middle level) in need of strengthening control increased. After the introduction of CMI to adjust
AUD, control level raised in 7 departments and fell in 5 departments. Conclusions The grading evaluation model of based on CMI
and RSR is effective in the control of AUD in these departments.

[Key WOI‘dS] case mix index; rank-sum ratio; grade evaluation model; antibiotics use density
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LA 245 W) fifi FH 58 % ( antibiotics use density, AUD)
SR R 25 W) ] A% TR

2019 4% 1 A E 5 BE AT T & B E 55 B
JT RT3 =GN ST BE B S8 T AR 3 L )
W AUD G0 A6 B 2598 05 JTAE Sy F 2 0 Wil 4
bro 2020 4F 12 A EIK PAMREZ 012 N R
TR = REEREFAbRIE (2020 4FRR) O3B % ) 7
iI1e . EBRPTE Y ARG WA T I 5%
Ko BIREZX AUD. [ T2 5l % A
B iR 25 F A mE R bR, (P25
Al 152 B 8 5 I 2 RN . R FIZTE A
Ji LA R B AR S o RN R i 1

R B e X 45 B 2 I 1Y AUD 45 B 55 3
PE, ARWFITUCHEAE IR i X R = 2 AR 25 e e KB
P44 (big data diagnosis-intervention packet,
DIP) " 2 45 v 19 4 4 45 30 (case mix index,
CMI) LA K Bt i 25 W) fdi Y 25 2 b i A 00 250 4l
AUD JEA798% 250 #m BRI (rank-sum ratio,
RSR) R4 4 FH2E AUD,
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dose system, DDDs)X 100/ [ [a]30]H B 8 A KL X
[F] 3 A8 S AR B i ] (d) ], 843 2y DDDs/
(100 A = d). DDDs 4t WHO #fE7# /PR 2 H 5 i
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[a] 9777 4 RSR= - 0.256 3+0.142 2 X Probit (R*=
0.884 7, F=238.9, P<C0.05), Probit 2 3.139 3~
8.090 0. ¥ RSR 4347 (X1 Probit i) I (>6.5).
i E(5.0~6.5). H1(3.5~5.0). F(<3.5)4#4.
AUD i — 3P A #£ 47 RSR 4344 5 5] A CMI
# AUD [ RSR AR 45 R (3R 4~5) WoR, 124
(37.5% ) FHa 0y o 2445 R 28 4k 20 R
5 R AR, (B EmMEREERE (R T A
g W ERECR A T BT, B 1 ASREE R ]
T 134 5| ACMI % AUD J5, &5 L
RFEA 74 (R BRRE ManBL. Tk
B KRR, 2F, hEFR) 5 51 A CMIM
# AUD J5, BHEION T HNBIEAR 54 (I

BE BSNEE, SN ISR .

25 mREEEHETHAUDE L 5] A CMIJH
# AUD J& RSR 43 #4241 A 4l () B % 4t 13
AN, FE 2021 48 7—12 H e kAT BORBE R = T
T, BUEAYEIE SVE . G IR REE T LA
ST HE T AR T AR ER IR 25 6 . T
WG, 8% AUD XF 45 R W 3% 6. 0 R4 K
Ty 3 ARFE A E] AUD N H P, SEERE N
- 33.82%; T WET S, RS g n] by 10 A
BLEd A 94Nk 8 AUD N H Y, 2458 08
-19.38%, 14~ EJF (341 M 20.18% ) , Sk
FEROR AT

R3 2021 £1—6 BERIZE AUD. CMI X RSR &3 %iER

Bz AUD k1 CMI BK2  RSR f f R R R/Nx100%  Probit
Al3 145.04 1.11 0.99 3.17  0.0669 1 1 1 1 3.13 3.1393
B2 145.57 1.00 1.52 596  0.1088 1 2 2 2 6.25 3.4659
A4 104.34 9.86 0.87 253 0.1936 1 3 3 3 9.38 3.6823
Al7 8474  14.07 1.13 390 02808 1 4 4 4 12.50 3.849 7
B9 53.84 2071 0.8 2.16 03573 1 5 5 5 15.63 3.990 2
B3 3748 2422 0.72 174  0.4057 1 6 6 6 18.75 41129
Bl 3124 25.56 0.58 1.00 04151 1 7 7 7 21.88 42237
A7 3841 24.02 0.94 290 04207 1 8 8 8 25.00 43255
B6 47.09  22.16 1.3 480 04212 1 9 9 9 28.13 44213
B4 4711 2215 137 517 04270 1 10 10 10 31.25 45112
A6 4301  23.03 1.28 470 04333 1 11 11 11 34.38 45979
Al2 4171 2331 1.26 459 04360 1 12 12 12 37.50 4.681 4
Al0 36.88 2435 1.13 3.90 04415 1 13 13 13 40.63 4763 0
All 3466  24.83 1.2 427 04547 1 14 14 14 43.75 4.8427
A8 26.94 2649 1.12 3.85 04741 1 15 15 15 46.88 49217
B7 5139 2123 223 9.71  0.4836 1 16 16 16 50.00 5.000 0
BS 3588 24.57 1.78 734 04985 1 17 17 17 53.13 5.078 8
Al6 1476 29.10 0.94 290  0.500 1 1 18 18 18 56.25 5.1573
A3 10.87  29.94 0.82 227 05032 1 19 19 19 59.38 52373
B10 206  31.83 0.58 1.00 05130 1 20 20 20 62.50 53186
B12 39.89 2371 2.18 9.45 05180 1 21 21 21 65.63 5.402 4
Al5 3190 2542 1.92 8.08  0.5234 1 22 22 22 68.75 5.488 8
A9 128  32.00 0.69 158  0.5247 1 23 23 23 71.88 55793
Al4 432 3135 0.84 237 0.5269 1 24 24 24 75.00 5.674 5
A5 1641 2875 1.35 507  0.5284 1 25 25 25 78.13 57770
BI15 49.76 2158 282 1283 05377 1 26 26 26 81.25 5.887 1
Al 3327  25.13 234 1029 05535 1 27 27 27 84.38 6.010 2
BI13 50.14  21.50 332 1547 05777 1 28 28 28 87.50 6.150 3
Bl1 4530  22.54 344 1610  0.603 8 1 29 29 29 90.63 6.318 3
A2 1725  28.57 249 1109 0.6196 1 30 30 30 93.75 6.534 1
Bl4 37.09 2431 503 2450  0.762 6 1 31 31 31 96.88 6.863 5
B5 63.87  18.55 6.45 3200  0.7899 1 32 32 32 100.00 8.090 0
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R4 CMIFAZE AUD B RSR 54 R

A Probit RSR e
T >6.5 >0.668 0 Bl14.B5
S 5.0~6.5 0.4547~0.6680 All A8 .B7.B8.A16.A3.B10.B12.A15.A9.A14.A5.B15.A1.B13.B11.A2

3.5~5.0

T
T <35 <0.241 4 Al13.B2 A4

0.241 4~0.4547 A17.B9.B3 .B1.A7.B6.B4.A6.A12.A10

ARERNEL BRI

#z 5 AUD E—i#fT RSR 4R

43F4  Probit RSR

RN

+ >6.5 >0.9972 A9

o 5.0~6.5 0.6948~0.9972 B11.A6.A12.B12,A7.B3.B14.A10.B8 A11.A1.A15.B1.A8.A2.A5.A16.A3.Al4,

B10

rh 3.5~5.0 0.3924~0.6948 A17.B5.B9.B7.B13.B15.B4.B6

N <35 <0.392 4 B2.A13.A4

ARENEL BRI

R6 2021 F9 BE 2022 £2 B AUD KR 1EiE

2021 4¢ 2021 4E CMI % AUD
B 11— 9 H—20224F iE/%  AIRSR MY
6 F 2 A PR
B9 53.84 44.12 - 18.06 h
Al2 4171 32.50 - 22.09 h
B3 37.48 28.62 - 23.64 h
B4 47.11 35.93 -23.73 h
Bl 31.24 37.54 20.18 rh
AI0  36.88 32.93 - 10.72 h
A7 38.41 31.75 - 17.34 h
A6 43.01 41.64 -3.18 h
Al7  84.74 50.95 -39.87 h
B6 47.09 39.66 - 15.77 h
Al3  145.04 137.30 -5.34 ™
B2 14557 31.59 - 78.30 ™
A4 104.34 85.76 - 17.81 T
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32 CMIZIANBEHEHRETMAFRAEE FIA
CMI % AUD Ja 84 R pgRk =, E50R, 1
AL, DR T AR 2, Wanr s
TG % BEERR AR E R RS, A CMI
A TR K B ARYE CMITA%L S, RSR 70
PR T TR R HEAT AR A R 2 ). A R
R IL, CMI 5 723550 18 25000 Lo ) Z T AF A DG 1,
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Rl FAJE T 0 a1 28010, @GR EbnER
i, BA AR RS (computerized
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