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Meta-analysis on failure mode and effect analysis for the prevention of

ICU-acquired infection

GUO Ling-ling » WU Xiao-ying (Department of Healthcare-associated Infection Control, The
Af filiated Yongchuan Hospital of Chongqing Medical University, Chongqging 402160, China)

[Abstract] Objective To systematically evaluate the effectiveness of failure mode and effect analysis (FMEA) in
the prevention of intensive care unit (ICU)-acquired infection. Methods Two researchers independently searched
relevant literatures from foreign and Chinese databases, with a search deadline of July 15, 2022. Independent
screening of literatures, extraction of data and evaluation on overall quality were performed according to inclusion
and exclusion criteria. RevMan 5. 4 software was used to conduct Meta-analysis on the preventive effect of the in-
cluded literatures. Results A total of 19 literatures were included in analysis. Meta-analysis results showed that ap-
plication of FMEA method reduced the incidences of ventilator-associated pneumonia (OR = 0. 40, 95%CI [0. 31 —
0.51], P<<0.01), catheter-associated urinary tract infection (OR =0.29, 95%CI [0.17-0.51], P<C0.01), cen-
tral line-associated bloodstream infection (OR = 0.28, 95%CI [0.18 = 0.46], P<C0.01), and multidrug-resistant
organism infection (OR = 0. 46, 95%CI [0.37 - 0.58], P<C0.01) in ICU patients, as well as incidence of health-
care-associated infection(HAD in ICU (OR =0. 46, 95%CI [0.37 = 0.59], P<<0.01), and significantly improved
the satisfaction of ICU patients and their families (OR = 2. 34, 95%CI [1.72—-3.17], P<<0.01). Conclusion FMEA
can effectively prevent ICU-acquired infection and improve the quality of HAI management.
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CeM HT 2023 -04-19
[fEERA] BRI 1998 =) L (DU  FPTT A J7 0, 32 2 = B2 5 S e 301 By 5 4 1l F 5
GEfEEH] RE¥ E-mail: 2301087960@qq. com



= R Y i 24 A 2024 4E 3 45 23 #4545 3 ] Chin J Infect Control Vol 23 No 3 Mar 2024 e 337

FIE 3955 B (intensive care unit, ICU) 3815
PRI R e B E B ABE 48 h J57E ICU 97
) A B = e SRR, A B BN BN A7 At AS b F T AR
B, FE LA RGO T AL EE S A O OC A SRR
DAL S PR A L L ER KR A ST ICU 2 fg
HABFEPSIRIN D MR s T E R AR E
R ORI ICU B e L S e T RE AR . A &)
BAE 2 45 5y (18 REAE I WGE A PR TE L B I8 B2 ik
FAREH L 40 B R 2P, 5 20 TCU A5 Mg 1y
R &5 o TCU P S0 18 3 it 25 5 — HE 1l
ATy G B 25 by 1 A8 UGy 1 i ICU BB B i
25 A BT A BE HOBRRE A A BE ST 2 RS
PR TR TCU AR Ao P e e A0 0 /0 1 24 T 28 S TR %
Mk 2N 8. R R S BN 43 B (failure
mode and effect analysis, FMEA) J&— F iy B& {4 19
e i KUK BT VR . TE BRI KU g0 K AR i
A T0000 DA o U0 H e KURS: PR 2R B 7 2R e =0
F ] 45 252 S5k o e DA T AT A% R AR I T KU
FRES . AT RGEITH FMEA fE#(K ICU
ARAG PRI G b A ROR L O R e B e A B X ICU 4R
PR B B 3R S 5 I 8

1 BBEHFE

L1 X#ktekax R RS B E, DLd R
IF ] S H 48 HOISh 2022 48 7 J1 15 H L
FK BRI ) A TF R R 1T FMEA Bl 1ICU i
FHPERE e B SCMR . SOk BE Rk R U Dy A SCB U 1R
(PubMed,Web of Science, Embase, The Cochrane
Library) Fl v SCEUHE & Crp 1 A= 9y B2 2 SCHR B4R
B0 0 O B R A S BOHE D . K R 1A R
FMEA .HFMEA ICU,.intensive care unit, hospital
acquired infection KRR 35 &5 R 73 A | HAE W 47
T VHIE R AR CEE M B e R ARG R R
1.2 RN L HErk A7 o

L2.1 NFRE (DBFFEX RN ICU . (2)
SCHRRZE RN T WEOE 9 . (3) T PUdE it - X REA1 k8
FIAE B 5 v 5 a0 20 2 1 ) B2 R0/ BT i 4 L i
KM FMEA 4 37 2k B AR 1CU AR 15 1 B &
., (DOERfebr: FEG /AR ICU B & 85
AH I KR 2, AL 46 0T W BLAH OC fifi 4 (ventilator-
associated pneumonia, VAP) .5 JR & 3% R I 5%

Yt ( catheter-associated urinary tract infection,

CAUTD . b e it 58 5 3 41 2% 1M 3T J ¢ (central line-
associated bloodstream infection, CLABSI), K2
2 R 48 b1 b 2 B it 25 B (multidrug-resistant orga-
nism, MDRO) Gk Az & ICU P& B U S 3R [
ICU & M &K @ B . FMEA 45 8 54K J5 = 4
T (DS FMEA /N I X /N R B3 R AT 48— 1Y
LAY FMEA /N R 5T 298 3 & 4E ICU 344
PR Y e 6 PR 3R L RIS R =X O i o ek
HESE it 0 2 R AT 4 AR A B O A o A i 1Y
R . () FBA B iz 3k i X2 25 1) g ICU
ARAT P S 1) 1 2R A X 2 o O R TR o A 2R K
P AT W E AR R AU . (3D E R IF o A T AE I
B XK G 5% 48 % (risk priority number,
RPN), RPN=SX O X D, S(severity) 3 7 2 & 5
K&k G H IR ™EFEE , O(occurrence) /xR
RO A I ME R L D (detection) 7R 2R B0 3k
AEET BRI ok AR . 3 A HE B B PE A 0 (R [
S 1~10 43 RPN 3 B 8 g A 3 XU B, B i 22
AT, (DOEIE RPN 1H 1 E & XS S Hil E TR
R U I A SO S 0 O e R W R MO A
R 7 S O

1.2.2 #HEAmf (1) 03k 2R U2 30 JOd sl 2k 2l
TG Sk . () 2R kR R G

Y 85 3K

1.3 ak ik e AR IR B AR R 2 A SCHR AR
55355 A Endnote X9, B £ 0 75 A 51 40 1) o B SCiik
FAG A 25 5L L AT A3 BB A LI, 55 5 = 4
FEN G Ui 1R pe . ARl R kAT
B 25 T 8 A 1] 52 A R A B2 AT 5 — R O ks LA
HEBRASTF B 5T J2 010 SCHR s 3R A5 22 SO 2 J5 1758
TR S LA BR AN B 4 AR B A HE R R o Y
SCHiR 5 Fe M 5 AN SCIR S $REECSCHR 0 A 2615 L
1.4 X#EBRNFE 2 BUGE A R K
FI. TBI A3 T2 O g b0 28350 56 A 5% 5 2 WA T
H(2016 5O X 49 A SCHR 1 S 44 5T & JE AT R4 S 1%
THA R 9 A% H, il 0F 8 = F B 9 5%
H X153 3 A J7 i BPAF 5% X 52 10 43 B T BUHS e 1)
S it 5 Bl U 45 JR A bR I S R BT, 9 AR
HEARMTN . Q1. BF 58 ot & T R 3R T R R 2 )
6 7R 5 Q2 45 4 ) FE 2 W R 2 B AH 8L Q3L B T FF
B E A T P it (FMEA & H 7 35 . K 4l R w2
FA TR B9I6I7 5 Q4 2 A AEZE XS BRZL (IE FMEA)
Q5. T HilAip A1 1915 S 45 5 B 22 YR 2t 245 ) 48 s 11
TAE QO 2 A 58 A T A BE 7 s Q7. 45 JR 16 bR



72

e 338 o R Y I 2 A 2024 42 3 A8 23 %5 3 ) Chin J Infect Control Vol 23 No 3 Mar 2024

g

Do 7 2 S — 0 Q8L 4 R e AR o Oy ik R S B
AAEE QO B Tk 2R M EE. B
ZRBA =FAE RS R RO IE .

1.5 %it$ 54 A RevMan 5. 4 8 {E%F 40 A
(9 SCHRBEAT G20 B . (D SR HERG 3 (Q K 38D < 4
e P=0.1 8 P<50% , BIF5T 2 [0 2 A TR s i » e 9%
6] 2050 I A TR 5 O S 436 B AL A8 17 A 8 5 2R P<<0. 1
HASRE F0 3] 55 03 1 JE B D) 7k 55 Meta 43 A7  fdf 486
WHEREFE . (RN 5 I B A 50 - — 4y KW ptis
FHHCAE B Codd ratio. OR) F1 95 % 8 % X ] (confi-
dence interval, CI) RGN 2, P<<0. 05 £/~
ZRAGATF L. G HUBEME T 8 1 % —HEBR
Y SCHR 5 BCAE LA R AR, A B S 15 XA RN B
PR BRI L JF 2 EAT Meta 43 #7 . 5 5 AL
AR IEAT HL S DL B 25 R R A TR R
FE o () R AW 5 BT < 38 2 2 1 - B 7
JIT 499 A SCHR B A 7 R /N

2.1 Xk RARALR ARG SCHRT Tk
MoK 2R B A 6 SCiik 332 B L Hod b SeSk 171 R L 9
SCOCHR 161 5 . 2 48858 A 5435l f H Endnote X9
Ay ST 5 % T AR SOk 74 R 5 g B A E AN
LIS SRR SCHR 186 5 D 132 4 SR BB SCHik 42 s

8 2o 48 R HE B3 s o 07 32 ) 2 AR SRR 11 T e 4
ASCHR 19 G720 A8 SCSCk 16 f L 33030
M3 SCEIRATA AR WL 1.

S 18 A R R S | (G I SR SRR R 0 )
(n=332) ,PubMed (n=31), Web of
Science (n=52), Embase (n=43),
Cochrane (n=35), o [5 4= ¥ 5 2%
SCHERBCYE E (n=68) , [ %1 M
(n=31) , J7 Jy $ 4 i (n=35) , 4
R (n:3\1)

i
(IR 55 9615 Sk (n=258)

(el i A0 B 7 SR (n=72)

HERR SCHR (n=11) :
OWFFEXT % J9E ICU 3 (n=2)
Q4 Ja Ha b R4 I ABRIE (n=2)
@it 41l FMEA J7 3% 5 5y
S — T ZEA B A (n=1)

(8 30U A8 SR (n=30)) | @) ¢ 15 41 e 4 o 7 4

VERHN A BRI 56 (n=5)
[meem AT 19 it

Gk HEAE (n=1)
B 1 FMEA B 1CU FRAG PRI U Meta 53 # SCHR 49 A ¥t
i

Figure 1 Flow chart of literature inclusion for Meta-analysis

on FMEA for the prevention of ICU-acquired in-

fection
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Table 1 Basic characteristics of the included literatures for Meta-analysis on FMEA for the prevention of ICU-acquired infec-

tion
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Table 2 Quality assessment of included literatures for Meta-analysis on FMEA for the prevention of ICU-acquired infection
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Figure 2 Forest plot of the effect of FMEA on infection incidence in ICU patients
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