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Magnetic resonance imaging characteristics and risk factors of multidrug-resistant organism infections in

elderly patients with brain abscesses
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Objective  This study aimed to investigate the magnetic resonance imaging ( MRI) features of brain
abscesses in elderly patients and to analyze their association with multidrug-resistant organism (MDRQO) infections, in
order to provide evidence for early clinical identification and optimized antimicrobial therapy. Methods We
retrospectively reviewed 87 elderly inpatients (aged = 60 years) diagnosed with brain abscesses at our neurology
department from January 2018 to December 2023. All patients underwent brain MRI and microbiological culture with
antimicrobial susceptibility testing. Based on microbiological results, patients were divided into the MDRO group (n=32)
and the non-MDRO group (n = 55). MRI variables, including abscess wall thickness, extent of perilesional edema,
proportion of hyperintense signal on diffusion-weighted imaging (DWI) ,apparent diffusion coefficient (ADC) values,and
susceptibility-weighted imaging ( SWI) hypointensity, were extracted. Clinical variables such as demographics,
comorbidities, prior antibiotic use, history of intracranial puncture or drainage procedures,and ICU admission were also

collected. Univariate analysis was used to identify potential risk factors, which were then entered into a multivariate
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logistic regression model to calculate odds ratios (ORs) and 95% confidence intervals (Cls). Receiver operating
characteristic (ROC) curve analysis was performed to evaluate the predictive performance of imaging features.  Results

The overall MDRO infection rate was 36. 78% (32/87). The predominant pathogens were carbapenem-resistant
Klebsiella pneumoniae (43. 75%) , methicillin-resistant Staphylococcus aureus (31. 25%), and multidrug-resistant
Pseudomonas aeruginosa (15. 63%). Compared to the non-MDRO group, patients with MDRO infections had
significantly increased abscess wall thickness,larger perilesional edemashigher proportion of DWI hyperintensity =70% ,
and elevated incidence of SWI hypointensity. Multivariate Logistic regression analysis showed that. The use of antibiotics
before hospitalization (OR=3. 824,95%CI:1. 053-13. 889, P =0. 042) ,intracranial drainage operation (OR=4.107,95%
C1:1.097-15.375,P =0. 036) . DWI high signal ratio ==70% (OR=4. 451,95%CI:1. 164-17. 018, P =0. 029) , SWI low
signal positive (OR=3.682,95%CI.1.119-12. 109, P =0. 032) were independent risk factors for MDRO infection. ROC
analysis demonstrated that the AUCs of SWI hypointensity and DWT hyperintensity were 0. 658 and 0. 664, respectively,
while their combined model achieved an AUC of 0. 753 with a sensitivity of 56. 25% and specificity of 85. 45%.

Conclusion Elderly patients with brain abscesses have a high prevalence of MDRO infections, which exhibit characteristic
MRI findings, including abscess wall thickening, pronounced perilesional edema, expanded DWI restriction, and SWI

hypointensity. Integration of imaging features with clinical variables offers valuable insights for early prediction of MDRO

infections and supports individualized antimicrobial strategies, thereby improving diagnostic efficiency and patient outcomes.
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Table 1 Comparison of general clinical characteristics between
MDRO infection group and non-MDRO group patients
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AR () 69.443.8 68.2+3.2 1.544  0.126
Bl PR 13(40.6%)  18(32.7%) 0.55  0.458
= IR 19¢59.4%)  29(52.7%)  0.361 0.548
i 7% v 9 52 9(28.1%) 11€20.0%)  0.754 0.385

EBERPTE L WER  24(75.0%0)
PN 5| 3L/ 2 18(56.3%)
1ICU B2 12(37.5%)

27(49.1%)  5.598 0.018
16(29.1%)  6.268 0.012
8(14.5%) 6.021 0.014




v E R OR AN F A A

Journal of Pathogen Biology Feb. 2026,

2026 4F 2 H 521 BB 2 W
Vol. 21.No. 2

- 179 -

2 MRI ZEEHELE

PIZH 83 MRI RIAATE W% 2% 5% . MDRO 41
0 b AT LK e 0 LA O e R Y i S R I S Y
Jn. weAh DWI 1 1ok Eaz BR X8 A7t =70 % 1 i
e BIfE MDRO 4 & 2 7t 5 , SWI ¥ 51 FARAE 5 i
PR AL 2 L 28 MDRO AH G 4E BA B 3 1
RVEN HIRGEm . Wk 2,

% 2 MDRO A 53E MDRO %2 MRI 45 1F tL

Table 2 Comparison of MRI imaging characteristics between
MDRO group and Non-MDRO group
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Table 3  Univariate logistic regression analysis of MDRO infection
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Table 4 Multivariate logistic regression analysis of MDRO infection
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Table 5 Results of ROC analysis of MRI imaging indicators
for predicting MDRO infection
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