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Effects of Oral Care Using Chlorhexidine Gluconate on Ventilator-associated Pneumonia
and Mortality: A Systematic Review and Meta-analysis
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Purpose: This review aimed to determine the effectiveness of oral care using Chlorhexidine Gluconate (CHX) in
Ventilator-Associated Pneumonia (VAP) in the intensive care unit. Methods: An electronic databases search was
conducted with Ovid-MEDLINE, EMBASE, CENTRAL, CINAHL and four domestic databases from July 10 to 16, 2018.
Two reviewers independently selected the studies; three reviewers assessed their methodological quality and
extracted relevant data. We conducted a meta-analysis of the effect of CHX oral care versus placebo using the Review
Manager 5.3 software program and summarized the results of intervention from the included studies. Results: Of the
512 articles identified, 17 randomized controlled trials met the inclusion criteria for review. The incidence of VAP
differed significantly between the CHX and placebo groups (Relative Risk [RR]=0.72, 95% Confidence Interval
[CI]=0.63~0.84). The pooled effects of oral care using 0.12% CHX were RR=0.65 (95% CI=0.52~0.80) and RR=0.68
(95% CI=0.54~0.86) using CHX solution, which were statistically significant. When CHX oral care was performed
three times a day, the size of the effect was statistically significant (RR=0.63, 95% CI=0.40~0.99). There was no
significant difference in mortality between the CHX oral care and placebo groups (RR=1.08, 95% CI=0.94~1.28).
Conclusion: This review provides evidence that performing oral care using a 0.12% CHX solution three times a day
could decrease the incidence of VAP. For improving the quality of nursing practice, the results of this review should
be used as the basis for the oral care evidence-based practice guidelines for critical patients.
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Table 1. Descriptive Summary of Included Studies and Risk of Bias Summary

.. Interventions (CHX) Diagnostic Risk of bias summary
Participants number , s
Source 1 Funding ] ) Comparator Outcomes (p) criteria for
(age (year), M£SD) Density Type Times VAP D MI M2 S O
Bellissimo I: 98 (62.50+NR) No 0.12% Solution 3/day  Placebo Incidence of VAP (p=.780) CDC D O O O O ©
et al. 2009 C: 96 (54.00£NR) solution 1:16/64, C:17/69 criteria
[A1], Brazil Mortality (p=.880)
1:34/64, C:32/69
Berry et al. I: 71 (58.20£19.40) Yes 0.2% Solution 2/day Sterile Incidence of VAP (p >.050) CPIS © © ® © © ®
2011 [A2], C: 78 (59.10£18.10) water 1:4/33,C:1/43
Australia
Bopp 2006 I: 2 (40.00£NR) Yes 0.12% Solution 2/day Usual Incidence of VAP (NR) Microbial ® © © © © @®
[A3], USA C:3(73.70+NR) care 1:0/2,C:1/3 colonization
Cabov et al. I: 30 (57.00+16.00) Yes 0.2% Gel 3/day Placebo Incidence of VAP (p=.039) BAL ©O © © © © ©
2010 [A4], C: 30 (52.00+19.00) gel 1:1/17,C:6/23
Croatia Mortality (p >.050)
1:0/17,C:0/23
DeRisoetal.  1:173 (64.10+0.86) Yes 0.12% Solution 2/day  Placebo Incidence of VAP (p <.050) CDC D O O O L ©
1996 [A5], C:180 (63.50+0.84) solution 1:5/173, C: 17/180 criteria
USA Mortality (p <.050)
1:2/173,C:10/180
Fourrier etal. I: 30 (51.20£15.20) No 0.2% Gel 3/day Bicarbonate Incidence of VAP (p=.018) CPIS O © © © © ©
2000 [A6], C: 30 (50.40+15.50) solution 1:5/30, C: 18/30
France Mortality (p >.050)
1:3/30, C: 7/30
Fourrier etal. 1: 114 (61.10+£14.90) Yes 0.2% Gel 3/day Placebo Incidence of VAP (p >.050) CPIS D O O O L ©
2005[A7],  C:114 (61.00+14.70) gel 1:13/114, C: 12/114
France Mortality (p >.050)
1:31/114, C: 24/114
Grap et al. I: 71 (NR) Yes 0.12% Solution 1/day Usual Incidence of VAP (p >.050) CPIS ® © ® © © ®
2011 [A8], C: 74 (NR) care 1:7/21,C:10/18
Canada
Ko 2017 [A9], I:37 (64.29£15.20) Yes 0.12% Solution 3/day Usual Incidence of VAP (p=.018) CDC ® ©® © © © G
Korea C: 42 (63.67+13.00) care 1:3/31, C:14/42 criteria
Koemanetal. I:127 (60.90£15.30) Yes 2% Gel 4/day Petroleum Incidence of VAP (p=.012) CPIS ®©® © © © © ©
2006 [A10],  C:130(62.10£15.90) jelly 1:13/127, C: 23/130
Netherlands
Macnaughton I: 91 (NR) No 0.2% Solution 2/day  Placebo Incidence of VAP (p >.050) CPIS D O O O O ©
et al. 2004 C: 88 (NR) solution 1:32/91, C: 28/88
[A11], UK Mortality (p >.050)
1:15/91,C:11/88
Meinbergetal. I: 28 (40.10£14.60) No 2% Gel 4/day Placebo Incidence of VAP (p=.290) CPIS O © © © O ©
2012 [A12],  C:24 (41.00+19.00) gel 1:18/28,C:11/24
Brazil Mortality (p=.070)
1:13/28,C:9/24
Munro et al. I: 92 (46.70+18.50) Yes 0.12% Solution 3/day Usual Incidence of VAP (p=.030) CPIS ® © 6 © O 6
2009 [A13],  C:100 (46.90£16.00) care 1: 38/92, C: 55/100
USA Mortality (not reported)
1:25/92, C: 19/100
Ozcakaetal.  I:32 (60.50£14.70) Yes 0.2% Solution 4/day Saline Incidence of VAP (p=.030) chestxray © © © © © ©
2012 [A14],  C:34 (56.00+18.20) 1:12/29,C:22/32 mini-BAL
Turkey Mortality (p >.050)
1:17/29,C:19/32
Scannapieco  I: 50 (47.60£19.10) Yes 0.12% Solution 2/day  Placebo Incidence of VAP (p=.150) CPIS D O O O 6 6
et al. 2009 C: 49 (50.00£22.50) solution 1:7/50, C: 12/49
[A15], USA Mortality (p=.980)
1:8/50, C: 8/49
Segers et al. I: 485 (65.30110.40) No 0.12% Solution 4/day  Placebo Incidence of VAP (p=.002) CDC ®©® © © © © ©
2006 [A16],  C:469 (66.40£9.90) solution 1: 45/485, C: 74/469 criteria
Netherlands Mortality (p=.640)
1: 8/485, C: 6/469
Tantipong I: 102 (56.50%20.10) Yes 2%  Solution 4/day Normal Incidence of VAP (p=.080) CPIS ® © © © O 6
et al. 2008 C:105 (60.30+19.10) saline 1:5/102, C:10/105
[A17], Mortality (p >.050)
Thailand 1:36/102, C: 37/105

C=control; CDC=centers for disease control and prevention; CHX=chlorhexidine; CPIS=clinical pulmonary infection score; I=intervention; R=randomization process;
D=deviations from intended interventions; M1=missing outcome data; M2=measurement of the outcome; mini-BAL=mini-bronchoalveolar lavage; NR= not reported;

O=overall Bias; S=selection of the reported result; VAP=ventilator-associated pneumonia; ©=low risk of bias; @=high risk of bias; (S=some concern.
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Cl=0.36~1.58) 0.2 B2 02 o3} 2}o]7} YITHZ=0.74,
p=.460). £3+37] 0| AL ’=70.0% (x’=6.78, df=2, p=.030)
2 & $F0|3ith(Figure 2-B).
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37] o] AL P=71.0% (x’=13.64, df=4, p=.009)2 Z7} o]

A 42301 9{eh Figure 2-O).
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df=4, p=.050)2 7t 50| t}(Figure 2-D).
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z}ol7b GATHZ=0.93, p=.350). E3}T7] o] A4 I’=0.0%
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(¢=9.41, df=10, p=.490)2 $ 3t} (Figure 2-E).
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CHX oral care placeho Risk Ratio Risk Ratio
Studyor Subgroup ___ Events _ Total Events Total Weight IV, Fixed, 95% I V. Fixed, 95% CI
Cabov 2010 17 6 1 0E% 023003170 —
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Figure 2-A. Total effect of incidence on ventilator-associated pneumonia.

[CHX oral care]  [placebo] Risk Ratio Risk Ratio
Study or Subaroup Events  Total Events Total Weight IV, Random.95% Cl IV, Random, 95% C|
2.1.20.12% CHX
Bellissimo 2003 18 B4 17 B 7A% 101 [0.56,1.83] -
Bopp 2006 i] 2 1 3 06%  044]003 753 —
DeRiso 1996 5 173 17 180 41% 031012 081] e
Grah 2011 7 2 10 18 58% 060(0.28,1.25] T
Ko 2017 3 Ell 14 42 UM% 0.29(0.09,0.92)
Munro 2008 38 92 8100 117% 0.75(0.56,1.02) ™
Scannapieco 2009 7 50 12 49 50% 057(0.25,1.33 -
Segers 2006 45 485 74 468 11.0% 063042 083 -
Subtotal (95% Cl) 918 930 48.9%  0.65[0.52,0.80] *
Tatal events 121
Heterogeneity. Tau*= 0.01; Chi#=7.73, df = 7 (P = 0.36); = 9% SEMg[RRD
Test for overall effect 2= 3.96 (F < 0.0001) T
2.1.30.2% CHX
Bermy 2011 4 EE] 1 43 11%  521[061, 4447 —
Cabov 2010 1 17 6 13 1.1% 023[0.03,1.70) —
Fourrier 2000 5 a0 18 30 48% 028(0.12,0.65] - nsd
Fourrier 2005 13 114 12 14 59% 1081052, 2.27) b —
Macnaughton 2004 32 41 2% 88 68% 141 [0.73,1.67) T
Ozeaka 2012 12 24 2 31 8% 0E0(0.37,0.9¢ |
Subtotal (95% CI) 314 330 318% 073042 1.28] -
Total events 67 a7
Heterageneity Tau®= 0.26; Chi*= 1463, of= 5 (P = 0.07); F= 66% 17
Test foroverall efect 2= 1.08 (P=0.27)
214 2% CHX
de Avila Meinberg 2012 18 28 11 4 BA% 140[084, 238 T
Koernan 2006 13 127 23 130 TO0% 058(0.31,1.08] I sel
Tantinong 2008 5 102 12108 39% 0.43[0.16,1.17) I 15
Subtotal (95% CI) 257 259 19.3%  0.76[0.36, 1.58] il
Total events
Heterageneity Tau®=0.28; Chi*= 678, df= 2 (P = 0.03), 7= 70%
Test foroverall effect 2= 0.74 (P=0.48) H R
Total (95% CI) 1489 1519 100.0% 0.69 [0.54, 0.87] + : 0 h] IR} 1 10 100
Total events 224 333

' , , , Subgroups

Heterogeneity. Tau®= 0.10; Chi*= 3167, df=16 (P=0.01), F= 48% T T T 1 047% ehe 0 7% cha 7% thy
Test for overall effect Z= 318 (F=0.001) oot 100 |6""""' wsex Azsn

Testfor subaroun difsrences: Chi?= 028 df=2 (P = 0.66). F= 0% Favours [GHKofal sare] Favous placeno]

Figure 2-B. Concentration of chlorhexidine gluconate.
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Figure 2-C. Type of chlorhexidine gluconate.
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Figure 2. Forest plot of the effect of chlorhexidine gluconate oral care and funnel plot.
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Figure 2-D. Frequency of chlorhexidine gluconate oral care.
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Figure 2-E. The effect of mortality of ventilator-associated pneumonia.

Figure 2. Forest plot of the effect of chlorhexidine gluconate oral care and funnel plot (Continued).
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