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Evaluation of Rational Use of Antibiotics in Patients with Acute Exacerbation of Chronic
Obstructive Pulmonary Disease Based on Analytic Hierarchy Process — Weighted Technique

for Order Preference by Similarity to Ideal Solution
ZHANG Yonggiang ,WANG Changhai,WANG Jing LI Yuqin,ZHAO Qiangian,SHI Wuwu,ZHANG Yujie,CAO Dalong
(The First People's Hospital of Bengbu,Bengbu,Anhui 233000, China)
Abstract: Objective To promote the rational use of antibiotics in the treatment of acute exacerbation of chronic obstructive
pulmonary disease (AECOPD). Methods A total of 111 medical records of AECOPD patients treated with antibiotics from July to
December 2024 were collected through the hospital information system. Based on relevant guidelines, consensus, literatures, and drug
instructions, an evaluation criterion for the rational use of antibiotics in hospitalized AECOPD patients was established. The analytic
hierarchy process (AHP) was used lo analyze the weights of the evaluation indicators within the criteria, and the weighted
technique for order of preference by similarity to ideal solution (TOPSIS) was employed to construct an evaluation matrix for the
rationality of each medical record. After standardizing the data,the optimal solution (positive ideal solution) and the worst solution
(negative ideal solution) under two extreme conditions were determined. The relative closeness (C,) of each medical record to the
positive ideal solution was calculated to evaluate the rationality of drug use. Results An evaluation system comprising 7 primary
indicators and 15 secondary indicators was established. Among these, the weights for indication for antibiotics and initial empirical
selection were higher, being 0. 172 8 and 0. 153 6, respectively. Among the 111 patients,the drug use for 3.60% of patients were
completely rational (C, = 1),39.64% were rational (0.8 < C, < 1),and 36.04% were basically rational (0.6 < C, < 0.8).
Conversely, 23 (20.72%) patients were irrational (C, < 0.6) ,including 8 cases (7.21%) from the Department of Respiratory and
Critical Care Medicine and 15 cases (13.51%) from other departments. Among the secondary indicators, the results for solvent
selection, infusion duration, and prescribing authority were all completely rational,with 100%. Conclusion The combination of AHP
and TOPSIS can effectively analyze antibiotic use in hospitalized AECOPD patients. Irrational antibiotic use exists among AECOPD
inpatients in this hospital, the irrational drug use is prominent in departments other than the Department of Respiratory and Critical
Care Medicine. For the secondary indicators such as initial empirical selection and microbiological specimen submission require

strengthened medication supervision and intervention to promote rational drug use.
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Tab.1 Evaluation criteria for rational use of antibiotics in hospitalized AECOPD
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Continued Tab. 1

FR1 AECOPD F[REBEME AU S IEEEREMIRE

Evaluation criteria for rational use of antibiotics in hospitalized patients with AECOPD
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Tab.2 Weight coefficients,positive ideal solution,and negative ideal

solution for each indicator

I AR T R VA 7"
WA AR (X)) 0.1728 0.1141 0.000 0
A i (X,) 0.018 5 0.109 8 0. 000 0
A G EF(X)  0.1536 0.1228 0. 000 0
KeAH(X,) 0.057 6 0.096 8 0. 000 0
A (X)) 0.1152 0.097 3 0. 000 0
& 5K (X,) 0.0636 0.095 3 0. 000 0
A (X)) 0.076 8 0.094 9 0.094 9
AR A (X)) 0.076 8 0.094 9 0.094 9
FEIRABE(X,) 0.0435 0.097 4 0.048 7
I AR H (X)) 0.0525 0.1050 0.000 0
ADR 432 (X,,) 0.0410 0.095 1 0. 066 6
4 7 AR TR(X,,) 0.024 7 0.094 9 0.094 9
FBAZITFE(X,,) 0.0208 0.1157 0.0000
HypmEEA(X,,) 0.062 5 0. 098 1 0. 000 0
55 B (X,g) 0.0203 0.1343 0. 000 0

25 B A BB AR DL Can ks s DRI T AR 4R A
PEAS R AT — 52 A I RIS A I 1] (47 B1)) o = 9
AT (X)) AN 38 28 ], Horb ARk 4 22 ], FH 24 = ik A
6 9] W IR 2 B M e 4% (X)) 30 A S B 2G , A &
PR RSB 259 24 6], 2R PA S SN FE BE A
FAPLPA 254 (A0S FRWRER AT CLIE) s SR 2 6 1], 3222
ol TR 25 ) (N 25 3R 55 ) R G 8 rE HEAE O
RIS (X ) ANABAL 2 6] (FE 2 RIC SR ) s A G HL
FE ) B C SR A4 (5461, F Wk R4 55 F 25 H
B FH 24 IR B AR AR 25 9 I (X 5) TS5 B 143, B
[ B) XA AR (AR IR S AR %) B S8 2 4R b (AN RS R
JE P L) 2 oA W 5 AR B e 32 ] R A
DUAS 4 (89 f5i) ) AL M 548 3 PA A A Ak B8 51 56 &5 4 b o 45
FEBR VAN 25 S5 W2 3
F£3 SERTNERRITS
Tab.3 Evaluation results and scores for each indicator

RER ARG AL REEE ZABE #) Ah

BN A

s ) B BH) k@) ER®) B E©%)
REHHREX) 6 41 S8 54 05 811 47
HAHER(X) 28 0 83 25.23 74.77 830 74.77

i BRERE(X,) 30 23 58 21.03 5225 715 644l

RAEAHX) 3 2106 270 9550 1072 96.38
RABHAZ(X,) 2 5 14 180 93.69 1067 96.13
AEHHARX,) 1 0 110 090  99.10 1100 99.10
EMAEX,) 0 0 1 0 100.00 1110 100.00
R (X,) 0 0 1l 0 100.00 1110 100.00
HHRAE(X,) 0 § 103 0 9.79 1074  96.76
FAREHX,) T 80 360 7207 965 8694
ADRALZ(X,) 0 100 99.10 1107 9.7
RFRI(X,) 0 0 1 0 100.00 1110 100.00
wRRR(X,) 25 55 180 49.55 868 78.20

HHmLERX,) | 10 100 0.9  90.09 1062 95.68
FR MK, I A 090 1892 75 6.84

2.3 IEIRMEMRN CESH
TS0 5 BT B0 CAE e RN 1, /bR
0.394 0; Horp €, < 0.6 By 1] vhr, W1 55 s J00E B 2
B84 (10. 38%) , HARF 2= 1561 (44. 12%) TEWLF 4.
F4 EIMBEESITER

Tab.4 Statistical results of relative closeness

PREAERESA AT %
1 4 0 4 360 FhLRE
0.8~<1 36 8 4 39.64 AR
0.6~<0.8 29 11 40 36.04 AhbE
<0.6 8 15 230.72  FAR
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A BE 5 PE A o S B A 6 sk i i A a5 R
br AP $E S 2508 R 2550 = 25 Rr i B  H 24
JPFE)TEM , A TN 26. 67% ; X R BRI B M 3 M %
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Je 75 RS INREA S EA TR A TR o

Bl RN A B 24 22 55 10 3 WP 5 s FRE IS 2
BEAS A BLE R 10. 38%, 1M Ho AL B} = K & BLR 5 ik
44. 12%, 2= 5 AT REVR T L BHE I XT AECOPD 1297 5
A T R G, 1T AR 2 A7 7 28 50 Pk FH 24 0 () 5%
PO 259 1 T A AN 2, I 22 0y J s S TR HAL R = 1Y
P23 2T =RV VNI B GRS Ve R | e i e i DN = L

AR A F A 3 - B TR 24 P A PR A R
Horp s e B (X)) T A (Xg) VAR I AL RR (X ,) FE 5
B HRITIE 100% 03X — B FZAKFE HIS SEEL A AR ifE (b
FZ AR M BARE R R AR F B
PHAE W PRI 2 A BT SR B0 4 283 o HIS SE Bt
FAR WU 259 18 A0 4 R A 4, AR B s i =
SEOIMIE S AR B AT TR 25 Y i FH R PR 25 08
FHR R T 201 101 7 ol 2R 45 30 BH 5 o S T30 Ak
ST ARSR TR AL HIS {5 BAb U, S FHZG A B

TR S (] R« ASBIF 9 25 SRR B WD LR e I P e
(X3) SAEDER ) AR B AR, HAS R
T2 27. 03% F125. 23% . ¥] 4 28 S 1 35 48 (X)) [R) A
Jy g RS 5 AR 64. 41% , 18 BT 5 br R HEA
KA 5 EZEUN AN G B S 25y, R
PA & 6 PR 2 5 1 AT PA 259 5 i 4 350 430 09 A7 A el
FHAR BTG+ m HEFE DU DT IR 2590 o i L mT L, B UTAE 9] 4R
YU 25 B F D AFAE S R o BEAR T i AR &
B4 T 3L, T 470 T 24 9 0 P T S S 24 M 18 AR T
RS Tt B 52 0 B8 A 1) SR B AR 56 RGO S TR
YIRS (X)) PEA 5 L (74, 77% ) [RIREARAR: , 3 52 n) 5 2
A A, 2 B I A XG5 D A 0 17%) AR B AN A, 5
o3 BE UMK 28 56 IR 97, Z00KS 1 25 140 ; [R5 43
97 {9 A 7S 326 Ak B AL B 05 491 FH 24 B 1], W] 2 S B0
AR ST AFAE [A] A, s M A 00 45 S ) mT S e | e g gy
SSCHN T 5 PRI IL , s 250 5 K 56— 00 8 A B

B 2 G T ) < 9 S I (X ) RS R I 5 (X 3) AN
AR B, (H 98 4 A FR KO 40 B FE AN &
(< 80% ) o 15 W I PAR 2 Ui PR 52 B Hh A7 HE T 7 80 DU AS 4
T AR IC S AN RLTE AN S8 B OO 5 G T Ak )
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AHFFE F ST 13T AHP — TOPSIS ¥ 193RI 4 %
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b CUN25 4 3% F ) L KRR AT 45 6 25 4 5 S Ak SL AR AL T
flifRk % ; — & AECOPD | & 29wt & 4%, A HAtb
g I A FR A JB g | M IR B R R A IR A A PR
RR P = BAE BRI T RiTie e I HA —
B T2 L 5 DO AR YR AR 5% O RE AR S /0N, &5 SR vl e A A
TR fer , 5 SN P REEAC R FEA TR o R L, RSkl 25 &
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