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Risk factors for multidrug-resistant gram-negative bacilli infection in patients
with cerebral hemorrhage in the department of neurosurgery
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[Abstract]) Objective To explore risk factors and construct a predictive model for
multidrug-resistant gram-negative bacilli (MDR-GNB) infections in patients with cerebral
hemorrhage. Methods A retrospective analysis was conducted on the clinical data of patients
with cerebral hemorrhage complicated by gram-negative bacilli infections in the department of
neurosurgery at the First Affiliated Hospital of Yangtze University from December 2020 to December
2023. Patients were divided into MDR-GNB group and non-MDR-GNB group based on the
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occurrence of MDR-GNB infections. General characteristics, underlying diseases, treatment methods, invasive
procedures, and blood cell counts at admission were compared between the two groups. A multivariate Logistic
regression analysis was used to determine the risk factors. Results A total of 308 patients with gram-negative
bacilli infections were analyzed, including 143 in the MDR group and 165 in the non-MDR group. The results of
the univariate analysis showed that impaired consciousness, use of meropenem, duration of antibiotics, duration
of urinary catheter, duration of central venous catheter, duration of gastric tube, duration of tracheostomy,
neutrophils at admission, and systemic immune-inflammation index (SII) at admission were significantly different
between the two groups (P<0.05). The results of the multivariate Logistic regression analysis showed that the use
of meropenem, duration of antibiotics, higher neutrophils and SII levels at admission were the influencing factors
for the MDR-GNB infections in patients with cerebral hemorrhage (P<0.05). The results of the receiver operating
characteristic curve (ROC) analysis showed that the area under the curve (AUC) of the prediction model 1
(constructed by neutrophils and duration of antibiotic use) and model 2 (constructed by SII, meropenem use and
duration of antibiotic use) for MDR-GNB infections were 0.678 and 0.690, respectively. Conclusions In addition
to use of meropenem and a longer duration of antibiotic use, the neutrophil count and SII level at admission may

both be associated with the development of MDR-GNB infections in patients with cerebral hemorrhage.
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F1 RERFEADTER
Table 1. Distribution of pathogen specimens
MDR-GNB (n=143 ) JEMDR-GNB (n=165)

WIRERR oo R (%) B MR (%)
73 113 36.69 134 4351
IR 9 2.92 8 2.60
PR 16 5.19 14 4.55
I T 5 1.62 6 1.95
At 0 0 3 0.97

®2 BEREESTHER
Table 2. Distribution of pathogenic bacteria in patients

R MDR-GNB 4EMDR-GNB
T B HRIL (%) DB ORI (%)
SIS AZHFFE 70 22.73 38 12.34
Jili 9% v T A A 35 11.36 32 10.39
LB 10 3.25 46 14.93
PN A ol 21 6.82 9 2.92
HAle 7 227 40 12.99
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G EY (P<0.05), W3,
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#®3 GHMDR-GNBRELAKBEENHM[n (%) , M ( Py, Pr) ]
Table 3. Univariate analysis of MDR-GNB infection [n (%), M (P.s, Pys)]

SES JEMDR-GNBZ (=165 ) MDR-GNB4] (n=143) 1t P
PES 1.031 0.310
i© 40 (24.2) 42 (29.4)
5 125 (75.8) 101 (70.6)
AR (%) 59 (53, 69) 60 (53, 68) -0.148 0.882
it SRR 0.015 0.904
w 160 (97.0) 139 (97.2)
= 5(3.0) 4(28)
Bt R 5.894 0.015
i 23 (13.9) 8 (5.6)
= 142 (86.1) 135 (94.4)
%t 19.317 <0.001
w 122 (73.9) 71 (49.7)
= 43 (26.1) 72 (50.3)
R =AREEE 0.465 0.496
w 40 (24.2) 30 (21.0)
b 125 (75.8) 113 (79.0)
ol PR Bz IR 1.456 0.227
w 135 (81.8) 109 (76.2)
= 30 (18.2) 34 (238)
A FHPLR 259 2.401 0.121
w 111 (67.3) 84 (58.7)
b 54 (32.7) 59 (41.7)
UL (d) 5.00 (2.00, 12.00) 10.00 (3.00, 19.00) -3.404 0.001
FE IR RE] (d) 5.00 (1.25, 12.00) 8.00 (2.00, 19.00) -2.036 0.042
BB CVCRtE (d) 2.00 (0.00, 7.00) 5.00 (0.00, 16.00) -2.338 0.019
HEFERE (d) 5.00 (1.00, 11.00) 8.00 (1.00, 18.00) -2.999 0.003
SKEBG A A (d) 0.00 (0.00, 2.75) 1.00 (0.00, 3.00) -0.722 0.470
SE VISR (d) 1.00 (0.00, 7.75) 5.00 (0.00, 15.00) -3.361 0.001

WAL ] (d) 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) -0.820 0.412

AR PR A (< 10° - L) 9.94 (6.60, 13.18) 11.18 (7.90, 13.31) -2.115 0.012
AR ( x 107 - 1) 1.05 (0.64, 1.73) 0.98 (0.61, 1.65) -0.572 0.567
AR At (< 10° - L) 0.63 (045, 0.99) 0.65 (042, 0.84) -0.478 0.633
ARt i/ (<107 - L) 199 (134, 242) 199 (139, 248) -0.869 0.385
APBERNLR 9.56 (5.25, 13.47) 9.61 (6.22, 18.05) -1.912 0.056
ABEAPLR 156.93 (97.33, 250.16) 193.22 (96.35, 300.00) -1.437 0.151
ABEHIMLR 0.63 (0.32, 1.02) 0.61 (0.37, 1.02) -0.412 0.680
ABEHFSIE ( x 10 - L) 1673.12 (752.02, 2676.15)  2202.71 (883.19, 3596.15) -2.592 0.010
*F4 HFHMDR-GNBEH % F = Logistic B34 1
Table 4. Multivariate analysis of MDR-GNB infection
ES B SE Wald »* P OR 95%C1
BRI
T e AT 0.728 0.275 7.006 0.008 2.072 (1208, 3.552)
BUEH 259yl FH S ] 0.614 0.290 4.497 0.034 1.849 (1.048, 3.262)
A2
fili 26 % B 0.749 0.300 6.232 0.013 2.114 (1.175, 3.805)
ABERFSIT 0.974 0.292 11.128 0.001 2.649 (1.495, 4.696)
B 25 I ] 0.578 0.293 3.892 0.049 1.783 (1.004, 3.166)
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Figure 1. ROC of neutrophils and model 1 ROC for predicting MDR-GNB infection
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