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Effect of 2% Chlorhexidine Bathing on the Incidence of Hospital-Acquired Infection and
Multidrug-Resistant Organisms in Adult Intensive Care Unit Patients: Systematic Review and
Meta-Analysis

Seo, Jisu - Song, Rhayun

College of Nursing, Chungnam National University, Daejeon, Korea

Purpose: This systematic review and meta-analysis analyzed the effects of 2% chlorhexidine bathing on the incidence of hospital-acquired
infection (HAI) and multidrug-resistant organisms (MDRO) in adult intensive care units, Methods: PubMed, CINAHL, Cochrane library, and
RISS database were systematically searched, and 12 randomized studies were included in the analysis. Comprehensive Meta-Analysis ver-
sion 3.0 was used to calculate the effect size using the odds ratio (OR) and a 95% confidence interval (Cl). Subgroup analysis was per-
formed according to the specific infection and intervention types. Results: In general, 2% chlorhexidine bathing has a significant effect on
the incidence of HAI (OR, 0.59; 95% Cl, 0.40~0.86) and MDRO (OR, 0.52; 95% Cl, 0.34~0.79). Subgroup analyses show 2% chlorhexidine
bathing is effective in bloodstream infections (OR, 0.51; 95% Cl, 0.39~0.66) but not for urinary tract infections, ventilator-associated pneu-
monia infections, and Clostridium difficile infections. Moreover, 2% chlorhexidine bathing alone or its combination with other interventions
has a significant effect on the incidence of HAI and MDRO (OR, 0.59; 95% Cl, 0.38~0.92). Conclusion: This meta-analysis reveals that 2%
chlorhexidine bathing significantly reduces the incidence of HAl and MDRO in intensive care units. The effect of 2% chlorhexidine bathing
on pediatric patients or patients at general wards should be further assessed as a cost-effective intervention for infection control.
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= - Cochrane library = 172 — - -
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= =3)
- RISS = 4 (n
o A4 A4
g Records after duplicates Records excluded by
o removed & screened —— title & abstract review
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Full-text articles assessed Full-text articles excluded,
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=) l - No full text =9
w - Not 2% CHG =4
Studies included in - NotRCT =2
qualitative synthesis - Not adult = 1
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TC: synthesis (meta-analysis)
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CHG = Chlorhexidine gluconate; RCT = Randomized Controlled Trials.

Figure 1. Flow diagram of study selection process.
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Table 1. Summary of Randomized Controlled Trials Examined 2% Chlorhexidine Bath

Population Inter-
. . . . Adverse
No Author (yr) Country Design vention Intervention Comparison Outcome
Place N (E/C) drEier effect
1 Bleasdale USA 2-arm crossover MICU E: 391 12mo  Daily 2% CHG bathing Daily bathing with BSI -
etal. clinical RCT patients  C: 445 no-rinse uTl
(2007) VAP
[A1] C. difficile
diarrhea
2 Climo USA Multicenter, 9ICU E:3970 12mo  Daily 2% CHG bathing Daily bathing with BSI O
etal. cluster- BMT unit  C: 3,842 non-antimicrobial MDRO,
(2013) randomized, patients washcloths VRE,
[A2] nonblinded MRSA
crossover trial
3 Septimus USA Pragmatic 74 ICU E1:3,213 18mo (E1) (E2) Screening and BSI -
etal. cluster- patients  E2:3,610 Targeted  Universal Isolation
(2014) randomized trial C: 3,055 decoloni-  decoloni-
[A3] zation" zation”
4 Yoon Korea Randomized MICU E: 188 10mo  Daily 2% CHG bathing Daily bathing with  BSI -
et al. control group patients  C: 199 soap and skin MRSA
(2014) posttest-only cleaner
[A4] design
5 Jeon Korea Randomized MICU E: 43 4mo  Daily 2% CHG bathing Daily bathing with MDRO -
(2015) control-group  SICU C: 47 standard soap
[A5] posttest-only patients
design
6 Noto USA Pragmatic cluster 5 ICU E: 4,488 12mo  Daily 2% CHG bathing Daily bathing with BSI -
et al. randomized, patients  C: 4,852 non-antimicrobial UTI
(2015) crossover study cloths VAP
[A6] C. difficile
infection
MDRO
7 Sim Korea Randomized SICU liver E:18 9mo  Daily 2% CHG bathing Daily bathing with  BSI O
(2016) controlled trial  transplant C: 16 standard soap
[A7] patients
8 Boonyasiri Thailand Randomized 4 MICU E: 240 24mo  Daily 2% CHG bathing Twice-daily BSI -
et al. open-label trial  patients  C: 241 bathing with uTl
(2016) non-antimicrobial VAP
[A8] soap MDRO
9 Huang USA A cluster- 74 1CU E1:24,752 18 mo (E1) (E2)  Screening and uTl O
etal. randomised trial patients  E2:26,024 Targeted ~ Universal isolation
(2016) C: 23,480 decoloni-  decoloni-
[A9] zation'  zation™
10 Swan USA A Single-center, SICU E: 161 28day  Every other day 2% Daily soap and HAI O
et al. pragmatic, patients  C: 164 CHG bathing water bathing BSI
(2016) randomized trial uTl
[A10] VAP

2 F7l =7 (RoB 20)E o|&3te] WHER 7 HrtE 4395}
ek 1239] Ao A] v]E™ $%2-2 ‘low risk of bias (33.3%)’,
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Table 1. Continued

Population Inter-
. . . . Adverse
No Author (yr) Country Design vention Intervention Comparison Outcome
Place N (E/C) drEier effect
1 Buietal. USA Assingle-center, SICU E: 161 28day  Every other day 2% Daily soap and C. difficile -
(2018) open-label, patients  C: 164 CHG bathing water bathing infection
[A11] randomized
clinical trial
12 Leeetal. Korea Randomized MICU E: 47 3mo  Daily 2% CHG bathing Once-every 3 HAI O
(2018) controlled group patient ~ C: 44 day traditional BSI
[A12] posttest only bathing uTl
design VAP
MDRO
MRSA

BMT = Bone marrow transplatation; BSI = Blood stream infection; C. difficile = Clostridium difficile; CHG = Chlorhexidine gluconate, E/C=
Experimental/control; HAl = Hospital-associated infection, ICU = Intensive care unit; MDFO = Multidrug-resistant organism; MICU = Medical
intensive care unit; MRSA = Methicillin-resistant staphylococcus aureus infection; SICU = Surgical intensive care unit; UTI = Urinary tract inrction;
VAP = Ventilator associated pnuemonia; VRE = Vancomycin-resistant enterococci infection.

Targeted decolonization = Daily 2% CHG bathing for 5 days and twice a day mupirocin for 5 days; "Universal decolonization = Daily 20 CHG
bathing for the entire duration and twice a day mupirocin fur 5 days.
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o
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sgs g
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-8z 0 9 o
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Aek HiEH S Fe Ao R FriEQict FI7HA w7 R 58] Climoetal. (2013)[A2] = & & & 2 ©
N Septimus etal. (2014)[A3] 2 2 ® & & ©
Aol MTt XIAR o, thi2e] A W4Tt FALe RIS & Yoonetal. (2014)[Ad] ® ® ® ® ® @
< HIFEARE B8 ATER e R =] HIEHY 9™ Jeon (2015)[A5] 2 2 @ ® 2 O
5 = Noto etal. (2015)[A6] ® & & & & @
T W Zo g daEgioh 3] Ao A ARl 55H ¢ )

R A= Hct 3] Aol AR 5 =t Sim(2016)[A7] ® 2 ® ® ® ©
A AGAL LRISHA] P AT e Basilsd 93 Boonyasirietal. (2016)[A8] ® ® & & & @
oML AT At oxE Aul EAo)| wtet BuE Ao 3 Swanetal. (2016)[A10] ® ® & & 2 O

. et Huangetal. (2016)[A9] 2 2 & & & O
o] 75%2] A3} ‘HuE Ayt Mejo] vjEdo] ¢ Zo Leeetal. (2018)[A12] 2 ® @ @ & @
2 7= (Figure 2). Buietal. (2018)[A11] ® ® ® ® ® @

Figure 2. Quality assessment included randomized
controlled trials using the risk of bias graph.
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Noto et al. (2015) [A6] 096 028 326 -0.06 .948
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Boonyasiri et al. (2016) [A8] 0.57 0.05 595 -046 .644 ]
Huang et al. (2016) [A9] 1.06 0.33 3.32 0.10 917
Swan et al. (2016) [A10] 050 0.17 143 -1.27 .201
Bui et al. (2018) [A11] 1.57 017 1447 040 .689 ¥
Lee et al. (2018) [A12] 0.05 0.00 0.98 -1.97 .049
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Multidrug-resistant organism infection
Climo et al. (2013) [A2] 0.74 023 237 -049 .622 —&
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Test for overall effect odds ratio = 0.56 (p = .001) 2% CHG bathing  Control group

CHG = Chlorhexidine gluconate; Cl = Confidence interval.

Figure 3. Forest plots of the effects of 2% chlorhexidine bathing on hospital-associated infection and
multidrug-resistant organism infection. (A) Total effect of 29 chlorhexidine bathing.
(B) Effect of 2% chlorhexidine bathing by hospital-associated infection types.
(C) Effect of 2% chlorhexidine bathing by intervention type.
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Figure 3. Continued.
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Figure 3. Continued.
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Figure 4. Funnel plots of standard error by log odds ratio. (A) Total effect.
(B) Hospital-associated infection effect. (C) Multidrug-resistant infection effect.
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