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[ Abstract | Objective To explore the influencing factors of Escherichia coli (E. coli) colonization in the production of ex-
tended spectrum B-lactamase (ESBL) in elderly hospitalized patients and establish a prediction model. Methods A total of 140 eld-
erly patients admitted to Changzhi People’s Hospital from August 2022 to November 2023 were selected and divided into the modeling
cohort, and another 63 elderly patients admitted to our hospital during the same period were selected as the validation cohort. Patients
with ESBL-producing E. coli colonization detected in the modeling cohort were divided into the exposed group, and patients without ES-
BL-producing E. coli colonization were divided into the non-exposed group. Baseline data, antibacterial drug use, and comorbidities
were collected from the two groups. Multivariate logistic regression analysis was performed for the indicators with differences. Multivari-
ate logistic regression analysis results were used to construct a nomogram model. Column identification was assessed by C-index, and
ROC curve was used to assess the internal validation results. Receiver operating characteristic curve (ROC curve) was drawn to evalu-
ate the value of the prediction model and construct a calibration curve and decision curve were constructed. Results There were no
significant differences in baseline data between the modeling cohort and the validation cohort (P >0.05) . In the modeling cohort, 35

patients with ESBL-producing E. coli colonization detected were in the exposed group and 105 patients without ESBL-producing E. coli
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colonization were in the non-exposed group, and there were significant differences in the use of third-generation cephalosporins, urinary
catheter indwelling, gastric tube indwelling, combined antibiotics, and length of hospital stay between the two groups (P <0.05) .
The results of multivariate logistic regression analysis showed that the use of third-generation cephalosporins, urinary catheter indwell-
ing, gastric tube indwelling, combined antibiotics and length of hospital stay were independent risk factors affecting ESBL-producing E.
coli colonization (P <0.05) . The constructed prediction models were internally validated with the validation cohort, and the results
showed that the models showed high discrimination and calibration in both the modeling cohort and the validation cohort, and the Hos-
mer Lemeshow test showed that there were no significant differences between the predicted probabilities and the actual probabilities in

the validation cohort and the modeling cohort (P >0.05)
logistic regression analysis, validated by the validated cohort, showed an AUC of 0. 917 (95% CI. 0.861 -0.973) by ROC curve, in-

. The nomogram prediction model developed from the results of multivariate

dicating a high accuracy of the prediction model. Conclusion The use of third-generation cephalosporins, length of hospital stay, uri-

nary catheter indwelling, gastric tube indwelling and combined antibiotics are all important influencing factors of ESBL-producing E.

coli colonization in patients, and the nomogram model constructed based on this has high clinical value.
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Tab.1 Comparison of baseline data between the modeling cohort and the validation cohort

R HERLBAI] (140 1) S EBR S (63 ) X/t 8 P
P (% ) ] 0.026 0.871

5 85(60.71) 39(61.90)

i’y 55(39.29) 24(38.10)
I (x x5, %) 89.53 £9.01 89.34 x9. 11 0.139 0. 890
R EH(% ) ] 0.313 0.576

<24 kg/m? 52(37.14) 26(41.27)

>24 kg/m? 88(62.86) 37(58.73)
MR [ B (% ) ] 43(30.71) 15(23.81) 0. 666 0.414
EEL B (% ) ] 27(19.29) 10(15.87) 0. 340 0. 560
W [ 45 (% ) ] 67(47.86) 30(47.62) 0. 001 0.975
L% )] 57(40.71) 23(36.51) 0.322 0.507
FIEBEIR [ (% ) ] 35(25.00) 18(28.57) 0. 539 0. 463
SCALRRBE [ B (% ) ] 0.213 0. 645

R LA 87(62.14) 37(58.73)

KLU T 53(37.86) 26(41.27)
L BEE (%) ] 55(39.29) 22(34.92) 0.352 0.553
B AR RH(%) ] 61(43.57) 28 (44.44) 0.013 0.908
=AW R (%) ] 70(50.00) 25(39.68) 1.858 0.173
PSR AE R H(% ) ] 54(38.57) 22(34.92) 0.247 0.619
FEME (] (% ) ] 58(41.43) 20(31.75) 1.722 0.189
it [ (% ) ] 82(58.57) 43(68.25) 1.722 0. 189
MEE RSB (% ) ] 29(20.71) 11(17.46) 0.291 0. 590
A LB (% ) ] 55(39.29) 18(28.57) 2.166 0. 141
S e A [ B (% ) ] 68(48.57) 30(47.62) 0.016 0. 900
HRREE[HI(%)] 81(57.86) 38(60.32) 0.108 0.742
BHPLAER [ (%) ] 55(39.29) 28 (41.71) 0. 478 0. 489
FEBERE] (X 5, d) 8.37 +1.09 8.65=1.15 1. 682 0. 094
HERE[H(%)] 60(42. 86) 25(39.68) 0. 180 0.671
JREBRE[HI(% )] 66(47. 14) 26(41.27) 0. 605 0. 437

2 @BIBAY T ESBL KW 3R A B 8 AE K ) B R 3R A T

Tab. 2 Univariate analysis of detection of ESBL-producing E. coli colonization in modeling cohort

ECRZD AER #4105 #i) TR EE A (35 #i) X/t 18 P
TR (% ) ] 0.250 0.617
5 65(61.90) 20(57.14)
i 40(38.10) 15(42.86)
R (R s, %) 89.55 +9.01 89.50 +8.91 0. 029 0.977
S B B (% ) ] 0.163 0. 686
<24 kg/m> 40(38.10) 12(34.29)

>24 kg/m? 65(61.90) 23(65.71)
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gk 2 EMIBAF T ESBL R 5 A TR AR A 1 Y 2R R 2R 43 BT
RN AR FZ 4 (105 #i) ZRFE 4 (35 Bi) x>/t fH P
W R [ 11 (% ) ] 32(30.48) 11(31.43) 0.011 0.916
FLE B (% ) ] 20(19.05) 7(20.00) 0.015 0. 902
W [ 9 (% ) ] 50(47.62) 17(48.57) 0.010 0.922
PRI [ (% ) ] 42(40.00) 15(42.86) 0. 089 0. 766
FIGEBIE [ (% ) ] 25(23.81) 10(28.57) 0.317 0.573
SCALRRBE[ B (% ) ] 0.010 0.920
b IR 65(61.90) 22(62.86)
KL KU 40(38.10) 13(37.14)

H—RRAER[H (%) ] 42(40.00) 13(37. 14) 0. 090 0.764
WL AER (%) ] 45(42.86) 16(45.71) 0. 087 0.768
BEACKAERIVI(%) ] 45(42.86) 25(71.43) 8. 571 0. 003
AL TEE[ B (% ) ] 40(38.10) 14 (40.00) 0. 040 0. 841
RFEHETTF (B (%) ] 44(41.90) 14(40.00) 0. 389 0.533
e [ (% ) ] 61(58.10) 21(60.00) 0.039 0.843
s IR 2[5 (% ) ] 21(20.00) 8(22.86) 0. 130 0.718
O B R A [ (% ) ] 43(40.95) 12(34.29) 0. 489 0.483
e BE A 0 L4 (% ) ] 50(47.62) 18(51.43) 0.153 0. 696
HREE[HI(%)] 61(58.10) 20(57.14) 0.010 0.921
BXAHPTAERIBI(% )] 35(33.33) 20(57.14) 6.239 0.012
FEBEAS ] (x 5, d) 7.80 £1.12 10. 14 +1. 35 10. 153 <0.001
HEBEE[H(%)] 38(36.19) 22(62.86) 7.622 0. 006
JRAEBRE[HI(% )] 42(40.00) 24(68.57) 8. 600 0. 003

2.4 FZu AL A B S 7S ESBL K g IR A B A A =0, f& =1) 10 A logistic B V5 J5 2, 4% R @
i H 1% 22 B2 43 T A BERKEERMAEHN, REER. 98

P 7= ESBL K i 35 Ay o 8 AH 1E v B AE &, B, B P A ] M M B A A 2 B 2 ESBL K B
FEACKTEWMEMLT ., REBE, HEHE . K BAWHEMBOIMSIEKNE (P <0.05), W
YT A TR K AEBERT ] 2y B A8 4 (4325 50 o0 W (E . %3,

X3 £ZHNZE logistic Sy BT 45 R

Tab.3 Results of multivariate logistic analysis

A5 B SE Wald x* P OR 95% CI

o = AL AR R A 0. 389 0.166 5.487 0.033 1.475 1.065 ~2. 042

PRAE B 0.411 0. 170 5.838 0. 024 1.508 1.081 ~2. 104

HEME 0. 390 0. 169 5.326 0. 035 1.477 1.061 ~2.057

BHPTER 0.320 0. 158 4.100 0. 047 1.377 1.010 ~ 1. 876

A3 B 1t [18] 0. 609 0. 180 11.435 <0.001 1.838 1.292 ~2.616
2.5 TS Y AE AL A B 56 TiE BA 1 o A 4 g show #8736 52 718 3% T BA 2] 01 22 A BA 271) 331 ) Al >R 15 52

FH 56 TIE BA 31 X ) 2 fr4 300 00 A5 78U 5 AT PN R 56 I PRtz R s it%E X (P >0.05), Wk4
gE UL oR e @ A B R0 5 I BA B H AR A 3 5 B FE 1, K2,
s iy X 43 B RS E S, JF 38 i Hosmer-Leme-
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Tab.4 Performance of predictive models in modeling and validation cohorts
=D FABLBAF (140 f]) 5 UE BA B (63 Bi)
X 53 B
C Giil# (AUC 95% CI) 0.930(0. 880 ~0.990) 0.880(0.770 ~0.990)
REE (% ) 88. 00 81. 00
FR5E (%) 88. 00 90. 00
NREER 0.753 0.714
e HE B2
Hosmer-Lemeshow K46 P {H 0.942 0.916
1.0 Points 0 10 20 30 40 50 60 70 80 90 100
1
0.81 CESICE L
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e —
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Fig. 1 ROC curve for predictive models in modeling cohorts
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Fig.2 ROC curve for prediction model in validation cohorts
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Fig.3 Nomogram model
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Fig. 4 Evaluation of the efficacy of the risk prediction model
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Fig. 5 Calibration curve of prediction model
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Fig. 6 Decision curve for predictive model
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