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Subglottic Secretion Drainage for the Prevention of Ventilator associated
Pneumonia: A Meta-analysis

Kim, Hyun Hee' - Kim, Jung Soon?
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Purpose: To assess the efficacy of subglottic secretion drainage in preventing ventilator associated pneumonia.
Methods: We included randomized clinical trials of mechanically ventilated patients that had compared with stand-
ard endotracheal tube care and subglottic secretion drainage. We identified eight randomized clinical trials that
met the inclusion criteria with a total of 2112 randomized patients. Studies were meta-analyzed by Review
Manager 5.1. Results: The overall risk ratio for ventilator-associated pneumonia of subglottic secretion drainage
was 0.55 (95% CI: 0.44~0.70; p<.001) with no heterogeneity (p=.41; I>=2%). There was no effect on hospital
(RR=0.93; 95% CI: 0.76~1.13; p=.45) or intensive care unit (RR=1.04; 95% CI: 0.86~1.24; p=.71) mortality. Both
intermittent subglottic secretion drainage (RR=0.47; 95% CI: 0.34~0.64; p<.001) and continuous subglottic se-
cretion drainage (RR=0.69; 95% CI: 0.49~0.97; p=.03) was effective in the reduction of ventilator associated
pneumonia. Conclusion: Subglottic secretion drainage is effective for the prevention of ventilator-associated
pneumonia. However clinicians must take effectiveness and safety into consideration at the same time, applying

subglottic secretion drainage.
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lance System, 2010), 1355 7] & AP ‘3]3'01]"1
T APEEC] 36,0007 02 W 7 F 7P L AMGES
1.9t} (Centers for Disease Control & Prevention, 2009)
H]-g- w5k 4vh D] o)) 7k nlgo] o = A0 g e
=z 9lt} (Rello et al., 2002).
olg QTS F7] ¥ HHe AP LRI E FAHSTEY
A, S5, Z1R A 3, V1912 Sol g, 2133
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el 71k sl Aols) 43
V3557] RSl o2
T 77 TR O]E’\]ﬁ ’?}7L_°ﬂ 2 =A gt (Augu-
styn, 2007). Quke o 2 k7l QFEEy] B Hde] W
a shalol g e BFvIsh 25k el o) AR 223t o
| 2HEY] =R vAlEeler e = e,
ol 7| o= Qls) 7]H e g x| AES) (sub-
sloticspace)o| FAUT = b 2l .95
ol 4 Ee AL e gr] dd HH 2R AKX F
23+ 99lo 7 g3t} (Berra & Kolobow, 2009), 132
2 7)RR A 912 B Ee) Bulo] slER Solrh
A& BrAskaL AdEatel] aLe] gl EHlE-S B v st
Est wHlEe] S e AL Qs g #d A9
dilsl=d| $Q23}t} (Dezfulian et al,, 2005).
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&<l (subglottic secretion aspiration)¥ 91-¥%-57] &

d el B3 A77F FE3] ol FolA gon o A
T2 5ol et BB FU 5 ol B2 711 7]
# (Hi-Lo Evac Tube; Mallinckrodt Medical., Athlone,
Ireland) & o] 48 4% Aal BulEe] Flo] FEE]
2 ] 88 A 7p7to] AT ek (ONeal
Munro, Grap, & Rausch, 2007)& 237} 2 =ict =
U} A&7 9l AE3) BH|E wjoile gutz]e] 7]#h) Al
sh= 731} )1E s 57 w4 dlY X5 oA vl8- A
22l Ao & eI} (Shorr & O'Malley, 2001). FAR X]
&7 0] T3} EH|E i o] 7|Zh Aute)] &4 kst
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ASA) At BHE PR A 8T 14nhe] oL P4
3 A3} 14ufg] R4 suction port F-9]¢] 7= At
theret Axe] £o] e AR YR, Harvey 5
(2007)9] AFl -l M %= 20 mmHg olske] A|&2]1 A3
sF EH]E vl RS 285k 5 e ti gl A suction port
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AaL, =r9]9] 73-9- PubMed (1948 to 2010), Cochrane Cen-
tral Register of Controlled Trials (The Cochrane Library
2010, Issue 4), MEDLINE (Ovid) (1948 to 2010), CINAHL
(1993 to 2010), Web of Science (1980 to 2010) 5-2] ©|o]
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monitis, Pneumonitides, Mechanical ventilator, Mecha-
nical ventilation, Pulmonary ventilator, Respirator*, Ven-
tilator*, Ventilation, Artificial respiration, Subglottic
secretion®, Subglottic secretion drainage, Subglottic
secretion suction*, Subglottic secretion aspiration*, Sub-
glottic aspiration®, Subglottic suction*, Pooled secretion
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cherade et al, 2007; Mahul et al.,
1992; Smulders, van der Hoeven, Weers-Pothoff, & Van-
denbroucke-Grauls, 2002; Valles et al., 1995) 0] HERE]
< 918t gPdel] AA = ALt

Girou et al,,
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2, A7 =22 EEt

Cochrane handbook for systematic reviews of inter-
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Database search (V=305)

Excluded (V=289)

Search overlap (n=142)

Review (n=69)

Not related to SSD and VAP (n=64)
Animal study (n=5)

Less than 19 years olds (n=5)

Not RCT (n=4)

Further evaluation of paper (V=16)

Excluded (V=8)

Mucosal injury (n=1)

Viscosity and evacuation efficiency (n=1)
Cost effectiveness (n=1)

Suction port function (n=1)

Intermittent subglottic lavage (n=1)

Not available (n=3)

RCTs included in the meta- analysis (V=8)

RCT=randomised controlled trial; SSD=subglottic secretion drainage; VAP=ventilator associated pneumonia,

Figure 1. Flowchart of the reviewed studies.
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Random sequence generation (selection hias

Alocation concealment {gelection hiag .

Blinding of particinants and personnel (perfarmance bias

)

)

)

Blinding of autcome assessment {detection hiag)
Incomplete outcome data (attrition hias)

)

Selactive reporting (reporting hias

Other hias

@ % 2% A%

DUncIeamskmb\as lHigh rigk of hiag

‘ .Luw rigk of hiag

A=risk of bias graph; B=risk of bias summary.

Figure 2. Risk of bias.
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EAA o 2 FAs9t}. w3, o]F FA7F 34 Girou 5
(2004)31]- Lorente 5 (2007) 59 AFE Ajsta Uz =
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0.69).
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Table 1. Summary of Characteristics of Studies

2 E ol 21

Studies Participants Method of SSD Cointervention Outcomes
Mahul et al,, - n=145 - Hourly aspiration with - None - VAP incidence.
1992 Duration of intubation  a 10 mL syringe - Time to VAP onset
>72 hours - Mortality
Valles et al., - n=153 - Continuous aspiration - None - VAP incidence
1995 Expected duration of of subglottic secretions - Time to VAP onset
mechanical ventilation - LOS in ICU
>72 hours - Duration of MV
- Mortality
Kollef et al., - n=343 - Continuous low - None - VAP incidence
1999 Patients requiring suction < 20 mmHg, - Time to VAP onset
mechanical ventilation - Duration of MV
in the CTICU after - Mortality
cardiac surgery - LOS in hospital, ICU
- Lobar atelectasis
Smulders et al.,, - n=150 - Intermittent subglottic - None - VAP incidence

2002

Girou et al.,
2004

Lorente et al.,
2007

Bouza et al.,
2008

Lacherade et al, -
2010

Expected duration of
mechanical ventilation
> 72 hours

- n=18

Expected duration of
mechanical ventilation
>5d ays

- n=280

Expected duration of
mechanical ventilation
> 24 hours

- n=690

Intubated patients after
major heart surgery

n=333

Expected duration of
mechanical ventilation
> 48 hours

secretion suction in 20
sec interval and
duration of 8 sec

- Continuous suctioning

of subglottic secretions
with a negative
pressure of 30 mmHg

- Hourly aspiration with

a 10 mL syringe

- Continuous subglottic

secretion aspiration
with a negative
pressure of between
100 and 150 mmHg

- Hourly aspiration with

a 10 mL syringe

- Semi-recumbent body

position (30°)

- Polyurethane cuff in

addition to subglottic
secretion drainage

- None

- None

- Duration of MV
- LOS in hospital, ICU
- Mortality

- VAP incidence
- Duration of MV

- VAP incidence
- Time to VAP onset
- Classified according to early

and late onset

- VAP incidence

- Duration of MV

- LOS in hospital, ICU

- Hospital antibiotic use
- Mortality

- VAP incidence
- Incidence of early and late

onset VAP

- Duration of MV

- LOS in ICU

- Tracheostomy rate

- Mortality

- Postextubation laryngeal

dyspnea

VAP=ventilator associated pneumonia; LOS=length of stay; ICU=intensive care unit; SSD=subglottic secretion drainage; MV=mechanica lventilation.

2 S-S 717} 31%9) 53% 31T (Figure 5).
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SSD Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI
Bouza et al, 2008 12 33 19 359 11.0% 0.69[0.34, 1.39) i
Girou et al, 2004 4} 8 ] 110 101% 1.04[0.50,2.18] -
Kollefet al, 1999 8 160 15 183 8.0% 0.61[0.27,1.40] -
Lacherade et al, 2010 25 169 42 164 26.7% 0.58[0.37,0.90] ——
Lorente et al, 2007 11 140 31 140 131% 0.35(0.18, 0.68) -
Mahul et al, 1992 9 70 21 75 10.9% 0.46[0.23,0.93] -
Smulder et al, 2002 3 75 12 75 37% 0.25[0.07, 0.85]
Yalles et al, 1995 14 76 25 77 1656% 0.57[0.32,1.01] -
Total (95% CI) 1029 1083 100.0% 0.55 [0.44, 0.70] ’
Total events 87 171
Heterogeneity: Tau®= 0.00; Chi*= 717, df=7 (P=.41) ;F=2% —t t t —+
Testfor overall effect: 2= 4.88 (P<.001) 01 0;5:0 §£§up Cofnml grswpw

SSD=Subglottic secretion drainage; VAP=Ventilator associated pneumonia,

Figure 3. Forest plot of VAP incidence.

SSD Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl I, Random, 95% C|
Kollefet al, 1999 56 23 1600 29 1.2 183 29.5% 2.70(2.30,3.10) =
Lorente et al, 2007 105 1112 140 7.2 53 140 241% 3.30(1.26,5.34) -
Mahul et al, 1992 16.2 11 70 83 5 75 208% 7.90(5.09,10.71] -
Valles et al, 1995 12 71 76 58 21 77 258% 6.10[4.44,7.76) -
Total (95% Cl) 446 475 100.0% 4.79[2.48,7.10] -
Heterogeneity: Tau?= 4 67; Chi*= 27.26,df=3 (P<.001) ;F=89% o+t o  J——
Testfor overall effect Z= 4.07 (P <.001) SS0 group  Contral group
SSD Control Mean Difference Mean Difference
Study or Subgrou Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
12.1.1 Under 72hours
Kollefet al, 1999 56 23 160 29 12 183 295% 2.70(2.30,3.10) &
Lorente et al, 2007 105 1112 140 7.2 53 140 241% 3.301.26, 5.34) —
Subtotal (95% CI) 300 323 53.6% 2.7212.33,3.11) ¢
Heterogeneity: Tau®= 0.00; Chi*=0.32, df=1 (P=.57) ;F=0%
Testfor overall efflect Z=13.71 (P<.001)
12.1.2 Over 72hours
Mahul et al, 1992 16.2 "M 70 83 5 75 206% 7.90[5.09 10.71) —_—
Valles et al, 1995 12 71 76 59 21 77 258% 6.10[4.44,7.76] ——
Subtotal (95% CI) 146 152 46.4% 6.63 [5.02, 8.23] <>
Heterogeneity: Tau®= 0.23; Chi*=1.16, df=1 (P=.28) ;F=14%
Test for overall effect: Z=8.09 (P<.001)
Total {(95% ClI) 446 475 100.0% 4.79[2.48,7.10] -
Heterogeneity: Tau®= 4.67; Chi*= 27.26,df=3 (P<.001) ;= 89% O )
Testfor overall effect. Z= 4.07 (P<.001) 88D group Control group
_Testfor subaroun differences: Chi*= 21.47. df=1 (P<.001)  F=953%

SSD=Subglottic secretion drainage; VAP=Ventilator associated pneumonia,

Figure 4. Forest plot of time to VAP onset, subgroup analysis.
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SSD Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
6.1.1 Continuous
Bouza et al, 2008 12 3 19 3539 11.0% 0.69[0.34,1.39] - 1
Girou et al, 2004 5 g B 10 101% 1.04[0.50,2.18) -r
Kallefet al, 1999 8 160 15 183 8.0% 0.61 [0,27,1.40] - 1
Valles et al, 1995 14 76 25 77 16.6% 0.57 [0.32,1.01] —
Subtotal (95% CI) 575 629 45.6% 0.69 [0.49, 0.97] <>
Total events 39 65
Heterogeneity: Tau®= 0.00; Chi*=1.82.df=3 (P=.61) ;F=0%
Test for overall effect Z=2.12 (P=.03)
6.1.2 Intermittent
Lacherade etal, 2010 25 169 42 164 26.7% 0,58 [0.37, 0.90] =
Lorente et al, 2007 11 140 31 140 131% 0.35[0.19,0.68] -
Mahul et al, 1992 9 70 21 75 109% 0.46[0.23,0.93] -
Smulder et al, 2002 3 75 12 75 3.7% 0.25[0.07,0.85]
Subtotal {95% CI) 454 454 54.4% 0.47 [0.34, 0.64] <>
Total events 48 106
Heterogeneity: Tau®*= 0.00; Chi*= 2.60, df=3 (P=.46) ;F=0%
Testfor overall effect Z= 4.76 (P<.001)
Total (95% CI) 1029 1083 100.0% 0.55 [0.44, 0.70] <
Total events 87 171
Heterogeneity: Tau®= 0.00; ChF=7.17,df=7 (P=41) ;F=2% —t t t —H
Test for overall effect Z= 4.88 (P<.001) 0.1 Dézsn ;’gup1 Co:trolgriupm
Test for subaroup differences: Chif= 267 df=1 (P=.10) F=625%

SSD=Subglottic secretion drainage.,

Figure 5. Forest plot of comparison: Continuous SSD vs Intermittent SSD.
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