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The Landscape of Healthcare-Associated 
Infections (HAIs)

The pathogenesis of HAIs involves complex interactions between the 
host, the pathogen, and the healthcare environment. Patients in hospitals, 
particularly those who are immunocompromised or undergoing invasive 
procedures, are at increased risk of acquiring infections.

Colonization refers to the presence of bacteria on the body without 
causing disease.
In hospitals, patients can be colonized or infected with both multidrug-
resistant organisms (MDROs) and non-MDRO pathogens. Patient 
secretions and excretions can contaminate their surroundings, including 
surfaces and medical equipment. These pathogens can then be transmitted 
to susceptible patients via direct contact (e.g., healthcare workers’ hands) 
or indirect contact (e.g., contaminated surfaces or shared equipment) 
(Figure). MDRO patients and their environments are both a reservoir 
and a source of further transmission. Various studies have shown that 
patients with MDRO contaminate their environments (Lerner et al.,2023; 
Schechner et al., 2023; Chia et al., 2020). A systematic review published 
in the Journal of Hospital Infection (Gu et al., 2023) shows that the 
exposure of bed occupants to infected or colonized MDROs significantly 
increases the risk of MDRO acquisition in subsequent bed occupants. 
The use of antimicrobials further complicates this dynamic by selecting 
for resistant organisms, altering the patient’s microbiome and potentially 
facilitating the emergence of new MDROs.

Once a patient is colonized with a pathogen, they are at increased 
risk of HAIs, which arise through two distinct pathways. Endogenous 
infections occur when an infection is caused by the patient’s own 
colonizing organisms, which can include normal flora or organisms 
acquired during the hospital stay and become invasive under conducive 
conditions. For example, the cumulative incidence of infection 
after 30 days of colonization with vancomycin-resistant enterococci 
(VRE) was 8% and multidrug-resistant Gram-negative rods was 14% 
(Septimus & Schweizer, 2016). Patients who had nasal colonization 
with Staphylococcus aureus were 2–4 times more likely than others to 
develop an infection. (Honda et al., 2010). Exogenous infections result 
from pathogens introduced into the patient’s body from the hospital 
environment, such as through contaminated devices, healthcare workers’ 
hands, or surfaces.

Decolonization Strategies
Considering that colonized patients can act as reservoirs for the 
transmission of pathogens and are at an increased risk for infection, 
decolonization plays a significant role in infection prevention.

Decolonization refers to any intervention that eliminates detectable pathogen 
carriage from any site on the body. The primary goals of decolonization 
are to reduce the bioburden on body surfaces, thereby minimizing 
environmental contamination, subsequent transmission, and exogenous 
infections. Additionally, decolonization lowers the risk of endogenous 
infections, particularly in cases where skin integrity is compromised due to 
the use of medical devices (Edmiston et al., 2008; Rhee et al., 2018).

Universal decolonization (horizontal strategies) involves applying 
decolonization measures to all patients, especially in settings where co-
colonization with multiple MDROs is common— such as in ICUs or 
among patients with medical devices in situ. This typically includes skin 
decolonization, with or without nasal decolonization.

Targeted decolonization (vertical strategies) involves active screening 
for specific pathogens followed by targeted interventions, such as skin 
decolonization and nasal decolonization for S. aureus.

Skin decolonization typically involves the use of antiseptics like 
chlorhexidine gluconate (CHG). The contact time of application is 
crucial for maximizing the reduction of microbial load and achieving 
successful decolonization. Nasal decolonization is commonly achieved 
using mupirocin ointment or povidone-iodine to eradicate S. aureus from 
the nasal passages.

Effect iveness of  Decolonizat ion in 
Infection Prevention

The efficacy of decolonization strategies varies depending on several 
factors, including the type of pathogen, the site of colonization, and the 
adherence to decolonization protocols.

Numerous studies have demonstrated the effectiveness of CHG bathing 
in reducing the incidence of HAIs, particularly in high-risk patient 
populations. A prospective, sequential-group, single-arm clinical trial 
in an ICU by Vernon et al. (2006) found that cleansing patients with 
chlorhexidine-saturated cloths reduced VRE contamination of patients’ 
skin (2.5 log reduction), the environment (34% to 11%), and health 
care workers’ hands (56% to 37%), in addition to decreasing patient 
acquisition of VRE (20% to 8%).

Systematic reviews have highlighted the efficacy of CHG bathing in 
reducing hospital-acquired bloodstream infections (HA-BSI), VRE 
carriage, and incidences of CLABSI, VAP, CAUTI, and SSI (Derde et al., 
2014; Denny & Munro, 2016; Huang et al., 2016; Musuuza et al., 2019). 
Although there is little evidence in these reviews for the efficacy of CHG 
bathing against multidrug-resistant gram-negative bacteria (MDR GNB), 
quasi-experimental studies have shown significant reduction in MDR 
GNB colonization after CHG bathing, including carbapenem-resistant 
enterobacterales (CRE) and carbapenem resistant Acinetobacter baumani 
(CRAB) (Borer et al., 2007; Abboud et al., 2016; Apisarnthanarak et 
al., 2014a; Ruiz et al., 2017). Many of these studies were conducted in 
endemic settings, especially ICUs. Of note, the impact of decolonization 
in decreasing gram-negative multi-drug resistant organism (GN MDRO) 
was found to be greater if the hospital wards had higher rates at baseline 
and if other interventions were used concurrently, such as hand hygiene, 
environmental cleaning, contact precautions, and education (Ruiz et al., 
2017; Gall et al., 2020).

With regard to whether universal or targeted decolonization is better, a 
cluster randomized controlled trial (RCT) (REDUCE MRSA Trial) in the 
United States found that routine universal decolonization in ICUs was 
more effective than targeted decolonization or screening and isolation in 
reducing rates of methicillin-resistant S. aureus (MRSA) clinical isolates 
(33% reduction) and bloodstream infection from any pathogen (44% 
reduction) (Huang et al., 2013).

The impact of decolonization is not well studied in patients outside of 
the ICU. The ABATE cluster RCT showed that, although decolonization 
with universal CHG bathing and targeted mupirocin for MRSA carriers 
did not significantly reduce multidrug-resistant organisms in non-critical-
care patients, it was effective in reducing MRSA, VRE, and all-cause 
bloodstream infection in patients with medical devices (Huang et al., 2019).

Use of CHG also generates substantial cost savings for healthcare 
facilities. Dixon and Carver (2010) reported that, when compared to 
standard soap and water, the introduction of CHG bathing in a nine-bed 
surgical ICU led to a cost savings of $728,820 over a 17-month period.

Challenges and Considerations
One of the most significant challenges associated with decolonization 
is the potential for promoting antimicrobial resistance. In a study 
by Apisarnthanarak et al. at a Thai hospital, there was a correlation 
between CHG consumption and an increase in Acinetobacter baumannii 
chlorhexidine MIC, although it did not achieve the threshold for the 
emergence of chlorhexidine-resistant extensively drug-resistant (XDR) A. 
baumannii detection. Furthermore, the incidence of XDR A. baumannii 
did not increase across hospital units or specimen sources in this study 
(Apisarnthanarak et al., 2014b). In the United States, where CHG 
decolonization strategies have been implemented, MRSA isolates with 
increased MICs and/or qacA/B genes have seldom been reported (<1%) 
despite increasing CHG use (Babiker et al., 2021). Therefore, the concern 
about resistance should not hinder the use of CHG, especially given the 
substantial evidence supporting its effectiveness in preventing HAIs. 
However, it is essential to maintain ongoing and active surveillance for 
chlorhexidine-resistant pathogens in order to monitor and evaluate the 
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potential emergence of resistance. This will ensure that decolonization 
strategies remain both effective and safe in preventing HAIs.

The effectiveness of decolonization relies on the correct application 
of CHG, particularly ensuring adequate contact time as well as strict 
adherence to established protocols. Without strict compliance, the benefits 
of decolonization efforts can be significantly diminished, highlighting the 
need for continuous training, education, and monitoring.

Conclusion
Decolonization plays a critical role in infection prevention, particularly in 
high-risk populations such as ICU patients, those with medical devices, 
or individuals colonized with MDROs. As the healthcare landscape 
continues to evolve, ongoing research and innovation are essential 
to refine decolonization strategies and optimize their effectiveness in 
preventing infections.
By integrating decolonization with other infection prevention measures, 
such as antimicrobial stewardship, environmental cleaning, and hand 
hygiene, healthcare facilities can create a comprehensive approach 
to reducing the burden of HAIs and controlling outbreaks, thereby 
safeguarding the health of both patients and healthcare workers.
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和訳要約
医療関連感染症（HAI）の予防における除菌戦略の役割
医療関連感染（HAI）の発生には、宿主、病原体、環境等が複合的に関連

しています。患者の湿性生体物質による環境表面や医療機器等の汚染、
特に多剤耐性菌患者やその周辺は、HAIの原因となりえます。病原微生物
の感染経路を遮断するための介入を指す「除菌」は、HAIの減少に有効で、
鼻腔や皮膚除菌などで微生物を除去します。
一例として、クロルヘキシジングルコン酸塩（CHG）清拭で、患者の皮膚、

環境表面、医療従事者の手におけるVRE（バンコマイシン耐性腸球菌）汚
染が減少したという研究結果があります。また、HA-BSI（医療関連血流感染
症）、CLABSI（中心静脈ライン関連血流感染）、VAP（人工呼吸器関連肺
炎）、SSI（手術部位感染）の抑制効果も報告されています。これらは、同時に
他の介入（手指衛生、環境衛生など）があった際には、より効果が大きくなる
ことも分かっています。また、CHGを適切に使用し、十分な接触時間を確保
すること、継続的な教育やモニタリングも重要なポイントです。
【注】日本では、4%CHG製剤の適用は手指衛生のみで、それ以外の部位への適用は認められておりません

Figure. Modes of transmission of micro-organisms in hospitals

Contaminated shared equipment

Contaminated hands of
healthcare　workers and visitors

Contaminated door handles, sinks, toilets,bed rails
and other environmental surfaces

Indirect contact

Indirect contact

Susceptible patientNon/MDRO Colonized /
infected patient

Direct contact

Body fluid（ie fecal,
respiratory 
secretion）
contamination

17


	H1H4_HosCom_vol22_no1
	HosCom_vol22_no1_目次_特集
	HosCom_vol22_no1_地域連携
	HosCom_vol22_no1_となりの感染対策
	HosCom_vol22_no1_World Information



