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[Abstract] Objective Antibiotic resistance is a major global public health challenge, and understanding its
dynamics and relevance is critical for clinical use and drug control. Methods In this study, based on the
drug sensitivity results of Staphylococcus aureus (2017—2021) from the Bloodstream Bacterial Inspection
Consortium for Infections (BRICS) database, the drug sensitivity data of 14 commonly used
antimicrobial drugs were selected, and time series decomposition (additive modeling) and ARIMA
modeling were used to analyze the trend, seasonality, and residual characteristics, and to compare the
predictive performance of the HWES and ARIMA algorithms. The associations between antibiotic
resistance among antibiotics were explored by Pearson correlation coefficient and hierarchical clustering
analysis.Results Among the 14 antimicrobials studied, seven antibiotics, including OXA (oxacillin), CIP
(ciprofloxacin), showed a high correlation (r>0.8) and were grouped together by cluster analysis; SXT
(trimethoprim—sulfamethoxazole) differed significantly from the other drugs in terms of drug resistance
(r<0.2) and formed an independent class; and the predictive performance of the ARIMA model was
superior to that of HWES (e.g., the RMSE=4.123 for OXA was better than that of 4.203, verified by
95% confidence interval 3.87—4.36 and Diebold—Mariano test P=0.032). Conclusion The results of this
study provide data to support the study of clinical combination strategies and mechanisms of drug
resistance.

[Key words] antibiotic resistance; time series analysis; ARIMA; correlation analysis; hierarchical

clustering

55 P &2, #5 (Lancet Infectious Diseases) 2020 4 K&K %
PUAE 241 CAMR) PR Ja) 7™ 25l i SR G 14 2 9 D96 A 24 PE W R BEAL AL 78 B, UEITE KA ik %
IR0 BUAREAERI, AEPUAE R M 251 v ge A7V E] FIF, T2 EE R 7K P 7 N 2 B AR 556 0] S 82 Rl AR S

118 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Basic Medical Theory Research

FAHE SP3BT HT S
8 e 2 W @A 1.0€2026 4
A W3 | FIS (ISSND @ 2705-1102(P) / 2705-1110(0)

2tk R IR S B, AT DA SRR, R
G V8 EO T BR RO B AR BRI 2 M B A DR . AHIE 7T
S 1] AR Ge vt T i B, 7 4 oA 60 81 46 BR A i 24 12
FRIERT 3 ARSI B 22 2RI RE D, Al AR FH 240 A0 247 14 s 4
PEHIR AR .

1 MR 5AE

1.1 B R

HH ok 18 4 1 P ol et R L A B A DU ECHE (BRICS) #54fs
FE (2017 4F -2021 45> , A&4EE 28 M 136 K=
HZERE o0 B8 (H 4 o (0 A T BRR G 14 Fhbid R (OXA CEME
PEM) . CIP GAAEYE) . CLI (a2 « ERY (4%
) . GEN (JKKFHZ) . LNZ (FIZEMM) « LVX (%
RIE) . MFX (BFE7E) . PEN (F&HXR) . QDA (&
H&HZD .« RIF (FIFEF) « SXT (EJ5#HiEY) - TCY (Y
WE) . VAN UTHER) ) MHEARSER, AR
18762 o ZHERIGEM CLSI (2021 i) krifk, /M
WRE (MIC) #7808 IR 252”7 (MIC<HUEHT )
MCEm G (MICSTHZGHT )

1.2 B E 5143 fif

KA DERI R IIE Y (©): Y (=T (+S ()+R (1)
Horb, T(t) GEHTO @l B3PR8, St (EHD i
WA E RS, R()ARET,

1.3 B4 Hr 5 T

1.3.1 ARIMA 4%

i auto_arima PREUIRILSEL, @i AIC/BIC #ENMiE
PRI . T 18] 51 e 1E 4T ADF far e KW~ T- A,
LR AT AR AT 22 00 A B X5k 22 3E4T Ljung-Box K56,
FHRZE ARIMA (0,0,0) HAGIGAE R MRS, WA o fi#
o,

1.3.2 T 5%

XTEE ARIMA 5 HWES %32, DL RMSE. MAE., E{EX
18] f% Diebold-Mariano &% WA 14 fE

1.4 ARAES B

1.4.1 —JoAHRK

K F Shapiro-Wilk A& 56 36 uE 54 IE S, 1THAE S 25
ZH A Pearson AH3<Z %L (tho) XY, %% 3 R,

1.42 ZuHE3E

P 1/rho MBE B FE&, SRH 2 UCREER 5502, &
R FRERE B R 0-20.

2 #£R

2.1 BFIA]F BIRHE

BB GZENE: Z2HIER (I OXA. CIP) EIEH
ZAMEEB), T GEN. LNZ ##°F2. DL OXA A, Hik

BRI —IPII, M WE 1,
%1 OXA F RORFEF HBLIREF RIS HUI less2 15 mored
BIBRZTR R(H)7E ARIMA FHZH

N N 1 1 N N ARIMA
R S A
ES TR E R = R s
OXA  Less2 -04 25 -04 13 OXA Less2 (0,0,3)
Mored -0.1 25 -0.1 1.6 More4 (0,0,4)

2.2 TR LR

ARIMA £ Z 50155 F AT HWES (U1 OXA 1 less2 41
RMSE=4.123 vs.4.203) , % Diebold-Mariano 4 (p=0.032)
K 95%EFIX ] (3.87-4.36) BiFZREE . LNZ £ more8
2H R 2k (X 3 AN RUOPEAS) , BB THAL G RMSE=2.871,
MAPE=68.321. W5 2.
% 2 ARIMA HI HWES PR EEAEA P A F A ZORES B

TR 25 S AR b

Sk kR AR ES] | RMSE | MAE MAPE SMAPE
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