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Effects of two different subglottic secretion drainaging methods on ventilator - associated
pneumonia and tracheal mucosal injury in patients with mechanical ventilation: a meta-
analysis
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'Geriatrics Intensive Care Unit, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029 ; *School
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[Abstract] Objective: This study aims to evaluate effects of continuous subglottic suction and intermittent subglottic suction on
prevention of ventilator-associated pneumonia (VAP)and damage to airway mucosa. Methods : Randomized controlled trials published
in PubMed, Cochrane library, Web of Science, Science Direct, EMBASE, CNKI, WANFANG, VIP regarding comparison between
continuous and intermittent subglottic secretion drainage were searched from database inception to March 31st, 2019. Two reviewers
independently screened literatures, extracted data, and evaluated the risk of bias in the included studies, then Review Manager 5.3 and
Statal5.1 software were used for meta-analysis. Results: Nine studies enrolling a total of 865 patients were included. The results of
meta - analysis showed there were no significant differences in the incidence of VAP [RR=1.06, 95% CI (0.88-1.28) , P=0.53] ,
incidence of early-onset VAP[RR=1.09,95%CI1(0.66—-1.79) , P=0.74 |, duration of mechanical ventilation| MD=0.12,95%CI(-0.49~
0.72), P=0.70] , length of staying in intensive care unit[ MD=-0.16,95%CI (-0.88~0.56) , P=0.66 ] and mortality rate [ RR=0.92,
95%C1(0.69~1.23) , P=0.58 ] between continuous and intermittent subglottic secretion drainage. The incidence of testing for occult
blood [ RR=2.74,95%C1(1.72-4.37) , P < 0.000 1] of intermittent subglottic secretion drainage was lower than continuous subglottic

secretion drainage. Conclusion: There were no apparent differences between continuous and intermittent subglottic secretion drainage
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for preventing VAP, but continuous subglottic secretion drainage was easy to damage tracheal mucosa.
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Table 1 Basic characteristics of studies included
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Figure 2 Literature quality evaluation
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Figure 3 Meta-analysis of the incidence of VAP between CSSD and ISSD group
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Figure 4 Meta-analysis of the incidence of early-onset VAP between CSSD and ISSD group
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Figure 5 Meta-analysis of mechanical ventilation duration between CSSD and ISSD group
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Figure 6 Meta-analysis of staying length in ICU between CSSD and ISSD group
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Figure 7 Meta-analysis of mortality rate between CSSD and ISSD group
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Figure 8 Meta-analysis of positive OB testing incidence between CSSD and ISSD group
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Figure 10 Egger’s test of VAP incidence between CSSD
and ISSD group

T75 , ARSI T . HOR K BRIN AR E— TR
I, HHARURIISE G H RO 95% I 5 X 6] o

L5 B BIHIBRIN IS , RRWTFE S
IR AE S XU (R AT W A, RO IX ] 95
A WA ES , R ABE TR AL AR ENE

303 i

3.1 BIANFFR GG T i F RERN

YA 9 WA 5T, Hodr 8 A 5 2 2R b
BT WIS S AR RIS LR YR, 4 R B
TRIEZR ORI oM. gAY 9 THURIF Y SCHk B
TN B G, 7RG 2020 3 T T AL
e, Hop e Wit st IR g A T HAR O
5Tl R AT AR e, 1l R
Az BEHLIT 9 453 5 2 TR 5 22 R AT 43 T B 5
5 IR T e S U R T S S 5 8 WA
GEL 2R A T IR A R 5 9 A ST B R Y

it

32 FBITTRIN FXAFVAPE A F F X VAP A
A HUARGE AR 1) ICU AR B2 A 18] 9 98 & 69 % vl
TR AP B EGE 5 R ALGE

FHBE VAP BAEMEEEURRE, @l
W5 | ] s/ i B 0 4 R R D 9D ol
G A AL, T 38 B IR VAP I PE Y . AR %
VAP &[], AT 43R HL & T VAP (MV<4 d) FlIR
KEIVAP(MV=5d)"?,

AR meta SHTEE A o IR TR S| 0t
VAP A3 R VAP &R HLUAGE < E]  ICU
FEBERT ] AR T 22 57, 3X 5 Wen %57 meta Bf
FAER—F, Wen %52 meta fIF 57 45 F W71 19 it 75
FTFWe51 7 20 VAP &4 R VAP & A i (a] HLIR
A ] ICU fE BERs ] P FEART0 28 5 (HIF A
FLR VAP KA RS8R, A 1CU £ Be it [i] K
FRIER I IT 4 AL 2 30 5 F e 2% 55> meta AIF5E i
ARPIFIRE T RIS 7 0 VAP A= 3 HLIGE <
[ JC 22 5, (A AN ICU A BERT ] & VAP kA4
R RIERIAATG R o ABFTRNA T L B VAP
BORIA A8 bR, NI R REE S

5% 2 SSD AT AREAIR VAP &A% (H X TFAL
ME A [E] R VAP &4 VAP & AR A]  1CU
A B R 1) 5 58 28 55 T 9 R e A5G 4 Lt
PRI T HUAMGE U5, SSD X VAP BT HAT )
VER ABXT BB S JRda s st — i oe
3.3 BITTFRS| F XA A E RSB 097 7h

PTG REAR VAP % A2 RGO A, (H
BRE BB OO KA X S AT
ITRWe 5 A R . 5T 2 3] 06 T 348 R I
P ER PAE R AT 75 T TR 43U PR 1T DL 4R I OB
55, PRI AR AT U0 4 03— bR S s e Bt
ARWFFEATT T 5034 OB 1560 BH MR X — % 0L
TRV SRR 1 WA

H i, 1SSD {8 FH £ He I 15 | 25 a0 A 7 (] W i 5 |
Sl fT FH I S AR A TR e AR SR OB 3k
46 BHEZR ) meta 23 HT T, N ABIFSE Y 1SSD J7 340
T FH 7RI 5 128 B, 45 SR R OB I PR 2 A= %
PIIETF CSSD, 22 57 Gei 23 3, 55 1SSD nl fff 1. 37
(1] DB A2 DT 98/ R RS 4 OG0 o g O A
168 FH 1 5 Sl 2 A7 1SSD ARS8 B IR 0 A Ak R
15 T CSSD, i 55 v 5 # R #E 17 1SSD 1 & ) o ik
Wi HAREA o A meta 434 3R Bow , 1SSD %
SRR K A R AR T CSSD, 1% 5 X1 5L 5T
g PR —F, T RE 5 98 AWFT 1SSD B 5 2R TRl AT
Koo XU ELEERIESE 1SSD 1 24 il FH G I 5 | 2
BEEAT (B TR 5 | B At FH R S s A T A B b =
{AAHIFEISSD J7 234 Ry R 5 | 2, 9D T



+1652- Mo

BE Ok ¥

FA0EH 111

24 20204F 11 A

J7 AR S Bk, PR IE T 9T 45 SR 1 AT &
Ve BRHGSERI R T R R RIS | AR
ARG AR . PRI, AR S T T R s =X
i, g DAL R W | 92 o A A T B )
Hio XFFHETTIUG T, EIME i HfEE CSSD
TE{E R 20 mmHg, ISSD ] 2% 100~150 mmHgﬁl
JE 5 [ Py SSD i e 3 [ i Te 48— bR, SSD 7 R AE
1% FH 78 BBl #E 20~150 mmHg, DA 60~80 mmHg & %,
Hi s T It s it . R, & FoR (i r ks
WA R — 5T
3.4 RAFR B TR

A 5846 BR T LA 4 A8 SCHR AR 2 2 1)
SCHR A 5T, T SO R 22 S SCRFEA L R
AT BEAFTE PR NN A 300 36 Ot 1o 1 XU o (] s &4
NG T IS 58 42— 2, A RRAAAE— 2 1Y
I RS T o RIS, )T A4 R RS 3 AN v, A
A AW ST, A SCERE LD, T REAEAE SRR D
fofo PRI, T B RAEAS | B i (A ST i — 25 AN
Pl TG 15 206 VAP A BT B 2

AWFFEEE R WoR PR TR 5|y e T B
HUAGE SR VAP A58 5Lk VAP KA B
AT ] TCU A B ) i ST 55 5 T 25 S o 4e it
SRS XTETTFWRG | E S 2SS R,
ABFFEGE R RS 1T W5 | g X4 B i |
BEE I, CSSD R G BUE RIS PR IR R
ol VI A B I |2 R4 T 1SS D
(&% k]

[1] TORRES A,NIEDERMAN MS, CHASTRE J, et al. Inter-
national ERS/ESICM/ESCMID/ALAT guidelines for the
management of hospital-acquired pneumonia and ventilator
-associated pneumonia: Guidelines for the management of
hospital-acquired pneumonia (HAP)/ventilator-associated
pneumonia (VAP) of the European Respiratory Society
(ERS) , European Society of Intensive Care Medicine (ES-
ICM) , European Society of Clinical Microbiology and In-
fectious Diseases (ESCMID) and Asociacion Latinoameri-
cana del Torax (ALAT) [J]. Eur Respir J,2017,50(3) :
1700582

(2] Tl B v E BN R B ARAT P i 58 -5 WP W AT LA S il
RIZWIFAT 18 S (2018 4ERR) [T ]. PR ARLS AR 2%
&,2018,41(4):255-280

[3] FERRER M, TORRES A. Epidemiology of ICU-acquired
pneumonia [J]. Curr Opin Crit Care, 2018, 24 (5):325-
331

[4] FENGDY,ZHOU Y Q,ZHOU M, et al. Risk factors for

(5]

(6]

(7]

(8]

(9]

[10]

(1]

(12]

[13]

[14]

[15]

[16]

mortality due to ventilator-associated pneumonia in a Chi-
nese hospital : a retrospective study [J]. Med Sci Monit,
2019,25:7660-7665

W WL VREESE DT R, A, 1CU B2 B B H Ar i e I
5[] Rt ER R R R CHARBLRRD) , 2014, 34
(4):516-518

KOULENTI D, TSIGOU E, RELLO J. Nosocomial pneu-
monia in 27 ICUs in Europe : perspectives from the
EUVAP/CAP study [J]. Eur J Clin Microbiol Infect Dis,
2017,36(11):1999-2006

WALASZEK M, GNIADEK A, KOLPA M, et al. The
effect of subglottic secretion drainage on the incidence of
ventilator associated pneumonia [J]. Biomed Pap Med
Fac Univ Palacky Olomouc Czech Repub,2017,161(4) :
374-380

ROUZE A, JAILLETTE E, POISSY J, et al. Tracheal tube
design and ventilator - associated pneumonia [J]. Respir
Care,2017,62(10):1316-1323

CAROFF D A, LI L, MUSCEDERE ], et al. Subglottic
secretion drainage and objective outcomes: a systematic
review and meta - analysis [ J]. Crit Care Med, 2016, 44
(4):830-840

LACHERADE ] C,AZAIS M A,POUPLET C, et al. Sub-
glottic secretion drainage for ventilator - associated pneu-
monia prevention: an underused efficient measure [J].
Ann Transl Med,2018,6(21):422

MAO Z,GAO L, WANG G, et al. Subglottic secretion suc-
tion for preventing ventilator - associated pneumonia: an
updated meta - analysis and trial sequential analysis [J].
Crit Care,2016,20(1):353

AR, EAE TR MY, A B TR IS Bk ICU
S8R BLAE A IE 2 1) Meta 4387 [T]. o 47 A8
F,2018,18(2):206-213

MAHMOODPOOR A, HAMISHEHKAR H, HAMIDI M,
et al. A prospective randomized trial of tapered-cuff endo-
tracheal tubes with intermittent subglottic suctioning in
preventing ventilator - associated pneumonia in critically
ill patients[J]. J Crit Care,2017,38:152-156
RN, E 2 XIGESF R R0 | 1R
HUAR A il 5 ) Meta 53 Hr []. §7 3152 20, 2015, 30
(17):98-101

IR R LX) AR TRIRCA ] IR | TR
BRI AE 2 (1 Meta 23 A ARS8y L0 (1], A
B=Be ke 23k, 2017,27(18) :4131-4135
FUJIMOTO H, YAMAGUCHI O, HAYAMI H, et al. Effi-
cacy of continuous versus intermittent subglottic secretion
drainage in preventing ventilator - associated pneumonia
in patients requiring mechanical ventilation:a single-center

randomized controlled trial[J]. Oncotarget,2018,9(22) :



A0S 11
20204F 11 H

TR, 0T R AR AR, PR TR 5 | 7 SO A URRGE R PR AT LA S 98 B U R
BT 4 meta 7047 (). AU BRI 2274 (A 8RR , 2020,40(11) : 1645-1653

+1653 -

[17]

[18]

[19]

(20]

[21]

[22]

(23]

[24]

[25]

15876-15882

LWL IS AR R TR | T R AL
MMl A L M RGVEN PR ). 3t
PHEZ,2019,34(19) : 1733-1740

WE SR, MBS KB 45 ICU S VITFAR G P+
I E7/L S DR Ry € i et ol MRS s a1
2012,47(1):40-42

SEGUIN P, PERRICHET H, PABIC E L, et al. Effect of
continuous versus intermittent subglottic suctioning on
tracheal mucosa by the mallinckrodt taperguard evac oral
tracheal tube in intensive care unit ventilated patients: a
prospective randomized study [J]. Indian J Crit Care
Med,2018,22(1):1-4

KHAN R M, AL-JUAID M, AL-MUTAIRI H, et al. Imple-
menting the comprehensive unit - based safety program
model to improve the management of mechanically venti-
lated patients in Saudi Arabia [J]. Am J Infect Control,
2019,47(1):51-58

£, ERMG X G RRE R TR SIS
AREURTF IR IR R R [T ], AR RS
2019, (18):2245-2250

WEN Z, ZHANG H, DING J, et al. Continuous versus
intermittent subglottic secretion drainage to prevent venti-
lator-associated pneumonia: a systematic review| J . Criti-
cal care nurse,2017,37(5) :el0-el7

EREE, % B ARFETTIWS177 0% A kR
Meta 73#r [ ]. RATR 224 (A RHIRD , 2017, 14(12) -
62-68

KALIL A C,METERSKY M L,KLOMPAS M, et al. Execu-
tive summary : management of adults with hospital - ac-
quired and ventilator - associated pneumonia: 2016 clini-
cal practice guidelines by the infectious diseases society
of america and the american thoracic society [J]. Clin
Infect Dis,2016,63(5) : 575582

BRCEE, R R XA FREEE R W D SR TE LR
AR E RN )] B Rt BE R i (A SRR

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

J#),2019,39(10) : 1505-1507, 1536

WA, RN, E 22 A R RS | A T
77 P ATLAF DG it 8 v e 1 (0. I R 25 2K, 2008,
(21):1539-1542

TR, IR IR LR RS Ly X A LG
AP BH ZE M Ml B B TR AL Sl 2 ) 7B [0 . 1
PORF2ER (BE2EMD) ,2011,32(1) : 114-116, 128

J5 B ICU HUAGE SR F PR 5% L B R 51y
AR ], B A4, 2013,28(21) : 1994
1995

BOW KGR YRR G
ACRIFFELD . I R P 2=, 2014

S ARG, AR TR W | g X7 $3 577 W AT LA DG 1 i
e I B S TE R A S [T ], A s A 2
#,2014,37(27):26-28

PR, I8 8 B9, S PRSI R T R T
SO IR i o & Az R s [ 1], rhAe g g
Wi, 2014,37(4) . 283-286

T R, AR 1T s B8 9 i R 8 X6 W W AT LA DG it
TR Y TR AR Le B [T ], B PREE 2%, 2015,44(14)
1962-1964

WWKTF ARRA, T B SRR TR s | AL
AR P BRI ], TR E S R 4R, 2018,
34(22):1721-1725

bAN S S <= O W T EA W s T R < e oo i ]
RSB R[] ). A Ay 2k, 2017,34(3) :42-46
INVINSC, BRIAR T B 2 R A T TR A 1kt
1CU HLAHGE B H L5 A AR Meta 4307 ) ). R fa
Wi aRpEaE,2017,29(7) : 586-591

X B EAE, T S ORRFER TSk R
W2 AL AH 56 i 48 1Y Meta 20 A7 (0], Hf [ 52 1] £ 25
2014,9(28):80-82

BEORS RIZETE FE S S R T IR R
SIFARBHET BHIFFELI]. rh A B 2, 2019,
25(27) :3492-3496

[ EE]  2020-05-07



