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Introduction
Carbapenems are keyβ-lactam antibiotics[1]; however, their 
inappropriate use has contributed to the growing prevalence 
of Carbapenem-resistant gram-negative bacilli (CRGNB)[2]. 
These pathogens spread horizontally via Carbapenem-
resistance genes (CRGs). Because intensive care unit (ICU) 
patients are frequently exposed to invasive procedures 
and antibiotics, they are at a particularly high risk of 
CRGNB colonization and infection[4]. Active screening 
enables the early detection and timely implementation 
of infection prevention and control (IPC) [5]measures to 
reduce healthcare-associated infections such as CRGNB. 
This study aimed to determine the intestinal CRGNB 
colonization rate and its associated factors among ICU 
patients and to evaluate the effectiveness of targeted IPC 
interventions against CRGNB.

1. Materials and Methods
1.1. Study Population
Patients admitted to the ICU between January 1, 2024 and 
December 31, 2024 were included. The inclusion criteria 
consisted of critically ill patients who had undergone 
invasive procedures or surgery and completed rectal swab 
screening within 24 hours of ICU admission. Multiple ICU 
admissions by the same patient were recorded separately. 
The exclusion criteria included pregnant women, untestable 
samples and community-acquired infections.

1.2. Methods
1.2.1. Data Collection
Demographic information, number of hospitalization days 
before ICU admission, and details of antimicrobial type 

and duration were obtained from the hospital infection 
surveillance system.
1.2.2. Specimen Collection and Detection of CRGs
Rectal swab specimens were collected and tested using the 
GeneXpert automated system and DNA extraction kits. 
CRGs, including blaKPC, blaNDM, blaVIM, blaOXA-48, 
blaIMP[3,6], were detected by Real-time Polymerase Chain 
Reaction.
1.2.3. Intervention and Evaluation
Comprehensive IPC measures, such as patient isolation, 
environmental disinfection, hand hygiene and antimicrobial 
stewardship, were implemented for CRGNB-colonized 
patients in 2024. ICU lengths of stay and patient outcomes 
were compared between 2023 (baseline period) and 2024 
(intervention period).

1.3. Statistical Analysis
Statistical analyses were performed using IBM SPSS 
Statistics Version 26. Normally distributed continuous data 
were presented as mean ± standard deviation (X-± S) and 
compared between groups using an independent-samples 
t-test. Non-normally distributed continuous data were 
expressed as median (P25, P75) and compared using the 
Mann–Whitney U test. Categorical data were presented as 
n (%) and compared using theχ² test or Fisher’s exact test, 
as appropriate. Multivariate analysis was performed using 
logistic regression. A two-sided significance level of α = 
0.05 was used.

2. Results
2.1. CRGNB Colonization Rate and CRG Distribution
Among the 748 screened patients, the intestinal CRGNB 

Table 1. Logistic regression analysis of the colonization of CRGNB in ICU patients’ intestinal tracts

Patient Characteristics Colonized Group
（n=86）

Non-colonized Group
（n=662）

Odds Ratio
(OR) 95%CI P-value

Age（years） 70.00（59.75，76.00） 65.00（52.00，73.25） 1.103 0.995 ～ 1.031 0.150

Gender[n(%)]
Male 49（56.98） 438（66.16） 0.794 0.482 ～ 1.308 0.366

Female 37（43.02） 224（33.84）

Hospital days before ICU admission（day） 5.00（0.75，11.75） 1.00（0.00，6.00） 1.055 1.030 ～ 1.081 ＜ 0.001*

Days of antibiotic use（day） 5.00（2.00，10.00） 5.00（2.00，9.00） 1.008 0.976 ～ 1.040 0.636

Types of antibiotics used[n(%)]

β -lactams 57（70.37） 515（84.56） - - -

aminoglycosides 5（6.17） 10（1.64） 0.442 0.244 ～ 0.801 0.006*

Others 19（23.46） 84（13.79） 2.261 1.249 ～ 4.092 0.007*

16



World Information
2026 vol.23 no.1

Intestinal Colonization Rates and Influencing Factors of 
Carbapenem-Resistant Gram-Negative Bacterial Colonization 
in ICU Patients: Results from an Active Screening Study
Shi Ying1, Zhu Bingwei1, Guo Jian2, Wang Jiayi3, Shi Qingfeng4, Wang Jing3, Chen Lifeng1

1. Department of Hospital Infection Control, Shanghai East Hospital, Tongji University
2. Department of Medical Examination, South Campus, Shanghai East Hospital, Tongji University
3. Department of Preventive Health Care, Shanghai East Hospital, Tongji University
4. Department of Hospital Infection Control, Zhongshan Hospital, Fudan University

colonization rate was 11.48%. Among the 86 colonized 
cases, blaNDM was the most frequently detected gene 
(59.30%), followed by blaIMP (39.53%) and blaKPC 
(22.09%). Some patients have carried multiple CRGs 
simultaneously. 

2.2. Factors Associated with CRGNB Colonization
Univariate analysis revealed no significant differences 
in age, sex or duration of antimicrobial use between the 
colonized and non-colonized groups (P > 0.05). However, 
the duration of hospitalization before ICU admission (OR 
= 1.055, P < 0.001) and the type of antibiotic used were 
significantly associated with colonization risk. Patients 
receiving aminoglycosides had a lower risk of colonization 
(OR = 0.442, P = 0.007), whereas those treated with other 
antibiotic classes had a higher risk (OR = 2.261, P = 0.007).

2.3. Effects of Infection Control Measures
Compared to 2023, following the implementation of 
targeted IPC interventions in 2024, the median ICU 
duration of stay decreased from 6 days to 5 days (P < 0.001), 
and the mortality rate declined from 34.42% to 27.62% (P 
= 0.006).

3. Discussion
This study demonstrated that the intestinal CRGNB 
colonization rate among ICU patients was 11.48%, which 
was predominantly associated with the blaNDM gene. 
Prolonged hospitalization before ICU admission was 
identified as an independent risk factor, possibly due 
to increased exposure to antimicrobial resistance in the 
hospital environment and selective pressure from broad-
spectrum antibiotic use. Conversely, aminoglycoside use 
was linked to a lower risk of colonization, likely because 
these agents exert a minimal impact on intestinal microbiota 
and are less prone to induce carbapenemase[7]expression. 
Active screening combined with rapid molecular 
diagnostics allows for the early identification of colonized 
patients and facilitates prompt IPC interventions. This 
study confirmed that a combination of isolation, enhanced 
environmental disinfection and antimicrobial stewardship 
effectively reduces CRGNB transmission, shortened ICU 
stays and improved patient outcomes. However, as a single-
center retrospective analysis, this study did not account 
for underlying conditions. Future studies using propensity 
score matching are warranted to further evaluate the impact 
of CRGNB colonization on patient prognosis.

4. Conclusion
The intestinal CRGNB colonization rate among ICU 
patients remains relatively high. Efforts to reduce pre-
ICU hospitalization duration, optimize antimicrobial use 
and strengthen active screening and isolation practices 

are essential to mitigating CRGNB transmission and 
improving patient outcomes[8].
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日本語要約
積極的スクリーニングに基づくICU患者におけるカルバペネ
ム耐性グラム陰性菌の腸内コロニー形成率とその影響因子
本研究では、ICU患者におけるカルバペネム耐性グラム陰性菌

（CRGNB）の腸内定着率および関連因子を明らかにし、感染予防対
策の効果を評価した。2024年1月から12月にICUに入院した患者748
例を対象に直腸スワブ検査を行ったところ、CRGNB定着率は11.48％
であった。検出遺伝子はblaNDMが最も多く（59.3％）、次いでblaIMP

（39.53％）、blaKPC（22.09％）であった。ICUへの転入前入院日数
は独立したリスク因子であり、アミノグリコシド系抗生物質の使用は定着
リスクを低下させた。2024年に策定した重点的感染対策（患者隔離、
環境消毒、手指衛生、抗菌薬適正使用）を実施したところ、2023年と
比較してICU滞在日数を有意に減少させることができた。CRGNB定着
抑制には、ICU入室前在院日数の短縮、積極的スクリーニング、適切な
感染対策、抗菌薬管理の強化が有用と考えられた。
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