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Risk factors for pulmonary infection in patients after tracheal intubation
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[Abstract] Objective To systematically assess risk factors for pulmonary infection in patients after tracheal intu-
bation under general anesthesia. Methods Literatures published between the establishment of database and Septem-
ber 15, 2017 were retrieved from PubMed, China National Knowledge Infrastructure (CNKI), Chinese Biology
Medicine (CBM) database, Wanfang database (Wanfang) , and VIP database, data about pulmonary infection in pa-
tients after tracheal intubation under general anesthesia were collected. Literatures were screened, extracted, and
evaluated according to inclusion and exclusion criteria by two reviewers, Meta-analysis was conducted using RevMan
5.3 software. Results A total of 19 literatures were included for analysis. Meta-analysis showed that the following
factors were associated with occurrence of pulmonary infection in patients after tracheal intubation under general an-
esthesia: age, smoking, emergency surgery, underlying disease, duration of tracheal intubation, duration of general
anesthesia, method of intubation, depth of intubation, proficiency of intubation(whether intubation was repeated) ,
indication of extubation, and delay of extubation. The combined OR values and 95 % CI of each factor analysis were
3.19(2.58-3.95), 2.43(1.55—-3.82), 2.45 (1.42—-4.24), 4.85(2.36-9.94), 4.96 (2.08 - 11.84), 3.33
(1.15-9.70), 1.49(1. 06 —2.09), 4.67(2.74—7.96), 2.52 (2.14—2.98), 2.23(1.90 - 2. 61), and 3. 91(3. 18 —
4.81). respectively. Conclusion It is important to grasp strictly the indication of general anesthesia for tracheal in-

tubation, standardize management of tracheal intubation and extubation after anesthesia resuscitation, seize the op-
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portunity to remove tracheal catheter, and reduce risk of postoperative infection.
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Figure 1 Flow chart of inclusion and exclusion of literatures
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Table 1 Literatures included for Meta-analysis about risk factors for pulmonary infection in patients after tracheal intubation

under general anesthesia
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Table 2 Methodological quality evaluation on literatures included for Meta-analysis about risk factors for pulmonary infection

in patients after tracheal intubation under general anesthesia
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Table 3 Heterogeneity test and Meta-analysis on risk factors for pulmonary infection in patients after tracheal intubation under

general anesthesia

ik S T A B N Egger’s 15 5

fa b A % ig ’;Em‘g;(%) ;ﬁ% OR(95%CD) fg MQP Niw. 05
AR (=60 % vs <60 %) 9 0. 26 21 FE 3.19 (2.58~3.95) 0.95 0.372 296
PR vs 40 7 0.77 0 FE 0.89 (0.74~1.07) 4.39 0. 004 2
WA e vs 75) 9 0.001 69 RE 2.43 (1.55~3.82) —1.40 0. 205 209
BEFARCE vs T 3 0.90 0 FE 2.45 (1.42~4.24) 7.58 0.017 7
B IR O vs /) 5 0.02 65 RE 4.85 (2.36~9.94) 3,01 0.057 50
S RRHTIE] (>4 h vs <<4 h) 3 <0. 001 87 RE 3.33 (1.15~9.70) 0.38 0.770 51
AR HERE (>4 hvs <4 h) 4 0.04 63 RE 4.96 (2.08~11.84)  1.66 0.239 67
HEEREE vs 1) 8 <<0. 001 72 RE 1.50 (0.86~2.63) 1.39 0.236 64
HE TR GER vs BIHD 6 0. 80 0 FE 1.49 (1.06~2.09) 1.35 0.249 8
TR 2 vs ) 7 0.01 63 RE 4.67 (2.74~7.96) 1.55 0.181 178
AR AL 2 vs ) 8 0.17 31 FE 2,52 (2.14~2.98) —0.38 0.717 265
PAETRIE ORSE 4 vs 564 6 1.00 0 FE 2.23 (1.90~2.61) 0.14 0. 892 196
PR FER (& vs 75) 8 0.92 0 FE 3.91 (3.18~4.81)  —1.15 0.295 367
ARG U 2 vs 75) 3 <0. 001 94 RE 1.98 (0. 67~5.87) 1.08 0. 476 38

2.4 A EApAfEm N 22 TFARABERAE
B {2 1 & R i A (Egger” s R 5 P<<0. 05) , HoA P &=
MIBIE 5 8] 47 76 1Y & 3R I fF 45 /) (Egger” s 15 50
P>0.05), il 2 2F R IAHRE TR LR
B /N (N s <T5K + 100, HoAth 45 2R 1 K % 4 R 5L
PIRR LA Gy et e B IR R AT RE . L3R 3,

w
5
7
i
o>

SR SRR G B S A RGO 2 N R
Mz R RER . U T BOF IREE B s TF A
W23 DR OG FAT A8 S5 Jis R 10 R 8 3 2 2 A i i 2 By
BBV S R AR 1 L R T s D) B  [) F4e 4 7 o
A T RS b 1) S AL T A A P R I 2 A
AR ) A0 W T 2R L R R 4T B 1 S 5 L B (8 2
R T 8 A A S DT 484 o i 0 Je e 1
el P9 B XU A A IR AR S B LR T R 1)
S SR E MRS E S VESVIIES P Y} 3

FEAE AR R R 0 22 54 1t 0 % A o6 IR 38 kAT 4 1
RGN . ADFSEE i Meta 4381 R B, R J5 &
R R I 5 R A B IR B LR A R RR
i 3 R v 1 45 TR 5 DDA OG R S M A A iR AR
(L 52 TR ARG & 16 BUR S5 1A W W2 Hk
3.1 BEHEAHFAE WBRC60 ) CHWREE G
I IR TG L S 22 TR BB ARG K A I ek
A DR A Ko A i o S A R T Y B R T
BT B, X2 22 1k B A T 32 22 B K A Tl 0 e e
K R A £ WA A 8 2T B i sl e . i
S5 HEBR 43 0000 ) RE T B S i T A8 P L2 M il %
SR T EOR 5 Bl SR 43 W I B T It
SR

3.2 AFME OREAARNE SEHEAAL.
ST R R E RS IS R R R
TEANTE 4, DA AR 8 38 3R 55 T BUR & 5 kA Tl Jk
Yo, SEWE N R AEERAE RS A AL B A
BB R TR AT X S I A 4 4 A R R



RG24 7 2018 4E 6 A 45 17 %5 6 ] Chin J Infect Control Vol 17 No 6 Jun 2018 « 511

A B R P ML 5 A T AT T R i U
RS o 4 B JER A P AL P A8 it 90 RCTE B R TS fE
J17R B e RO R W AT BE AR K TR I 4 R
) R T B O TR A S A ) A, DU
SR R 1 XU K

AROFTEAFAEA L o PIAS I 5T 98 A 14 SCHR 3 2
T B2 B 1 -3 B AN [ 55 2 1) = e A [R]  IXC
(R P REAT AR 22 5% R B R PR R AL L LR
ST T 24 Wy fok P A A A% F 5T TR DR R AR AN — B
SR EWHT RO RS A EERE. HA
IS 1 SCRR o T I AT S8 2/ 3178 o B B A 1Y
B SRR R

LR BRI R 22 TR RPN R
A B LN ) | JRR I N ) R AR A T A A TR
A AR BE BB AR AE RO I IR AR S U I 2R
A5 R e A T T e A S o AR 4R U A A
SRR I S AR S BT 4R R RR e A I AR 1 A
A B AT FE AR AT L3 A A P A B I S A 4R
SRR B AR A B X

(& % x #t]

(1] TR, SCANE, 2 224, 2014 4F 4 [ B2 g Ja e 485 1A 1 38 225 41 455
O] o E R Pl 2435, 2016, 15(2) .83 = 87,

[2] Certain C. Infectious Discases Society of America MJ. Ject
Press, 2012.

[3] Shamliyan T, Kane RL. Dickinson S. A systematic review of
tools used to assess the quality of observational studies that
examine incidence or prevalence and risk factors for diseases
[JJ. ] Clin Epidemiol, 2010, 63(10): 1061 = 1070.

(4] ZE#H. 20, 7 B, 45, Meta 427 2R 42 4 2 B0 i 3
[J]. 8IEEES:, 2006, 6(5):297 = 300,

[5] EFEE 2RVERERS FIFRERERAKIL] heE
B e 2 2 75,2002, 12(4) :286.

[6] ALHENT . APREK. BTLLEF. AR 2 KA S T T I JE e 1 JBR
FEAH G R R A3 L) ], R i 2 i, 2003, 2(2):95 = 97.

L71 PR, 5 R 35 2 20 55 SO A R R T B g P O I 36 Uk
PR R LT AR B BEis e 22 7, 2009, 19(19):2543
- 2545,

(8] BE/INME. U484 A A R R 5 B 5 P il 388 J8 e 14 s 5z I 3% 4
[J]. e i b e 2 2 35, 2011, 21(9) 11780 — 1782.

(9] BAERK, EFE, RET. VGG 2 MEE ARG BB KA
il 5 5% i PR 38 B TR A A LT ). 4R M B 2E e Al . 2011, 31(8)
558 — 559.

L10] KAy BREL, R 42, 55, R B 5 T M 0 I8 R J 1A 4y
Wi, P Bl e 2 AR, 2012, 22(24) 11651 — 1654,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

AL, MoK, AU SRR G T R IE R e R 0GR A
). AR E B e 2 235 . 2013, 23(17) :4156 — 4157.

F R SRR AU 2R R RS R
R Z AR T EZ, 2013, 39(14) : 1698 = 1699,
SRR UG AR AR RS R e 1 AR 5% R 3R S AT % T
B s [, A IR e Jk e 2 24 i 5 2013, 23(7) 11584 — 1585,
1650.

ZEKC R L DL EE D AU A R ROR G T IR R B R A O K
O] T E 2P 252 . 2014(8) 180 - 81.
SRAKHE T RN B B R TR SR AR il e ek
PR AR DGR 28 B TR X SR L], AR R B i e 2 2 s 2014, 24
(16) :4083 — 4084.

BTIR .U, BRI E R G B E T 00 g
FER P F T T, AR B Y % R, 2015, 25(8) : 1828 -
1829,1832.

W I AR 2R ST R AT I I S J e 1 R A DG R
ZHLT. I RBFSE . 2015,23(6) : 96— 97.

PTG A A B RR R S A e 1 s I R R A3 b
[D]. B BWIBER K. 2015,

ETEL B M. SRR E E )G T R IRE S R
P AT [T op A B2 B R 2% Jk . 2015,25(12): 2793 —
2795.

FFHWE . WG NN . SRR G T 0PI 2 e 08 7 5 B
OB 25 e PERF ST L) ], AR B g SR 2 3K, 2015, 25(21)
4876 — 4878.

PR, BRI, B, S U A AR R RS N I I E
SRR A 995 JEL T 43 A 5 BB (. rh A R B e A= A, 201626
(4):835 — 837.

Te . S AR AR S5 R R A MG R R A A [0 ],
4 X B, 2017, 33(23) ;140 — 141,

FARGL, WIHE, SARC. A B REE A X R T ARG IR
G L) ], A B e e Je s 2017, 27(4) 880 —
883.

KA ER RTINS RO T I T e
PURCT]. AEVEBE 2%, 2012,27(12) ;1910 = 1913,
RO, T M, MR, B4R E A 2T R IR E
JRYAH G 2 AT LT ], AR e g e 2 A 7, 2013, 23(7) .
1586 — 1587.

Mahfoud F. Beck J, Raabe A. Intracranial pressure pulse am-
plitude during changes in head elevation: a new parameter for
determining optimum cerebral perfusion pressure? [J]. Acta
Neurochirurgica, 2010, 152(3); 443 — 450.

AR 5 g AR AS Vil 4 A 8 IR 3R e B B i 24 1 B 43 AT [ DL
PR« I BE R R 2, 2012.

SeHSZL, HAERT, BT, S B EE 2R S ARG I A ek g
HH L OF 5 HE J [T, v A8 5 g SR 2 e i 2014, 24 (22)
5718 = 5720.

CA 3 2 B < 0 L3



