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[ Abstract ] Objective  To evaluate the effect of environmental screening of multidrug-resistant organisms
(MDROs) on reducing methicillin-resistant Sta phylococcus aureus (MRSA) and carbapenem-resistant Acinetobacter
baumannii (CRAB) on object surface in intensive care unit (ICU). Methods Baseline survey period was from Sep-
tember to November in 2018, intervention period was from December 2018 to August 2019, during intervention pe-
riod, routine screening was conducted every quarter, timely feedback was given, environmental cleaning and disin-
fection as well as related knowledge training was strengthened; isolation of MRSA and CRAB on surface of environ-
mental objects before and after intervention were compared. Results 896 specimens were collected during baseline

survey period, 2 880 specimens were collected after intervention, MRSA isolation rate decreased from 18.08% to 0,
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CRAB isolation rate decreased from 4. 46% to 0.83% ; isolation rates of MRSA and CRAB in hospitalized patients
were 48. 86 % and 36. 08 % respectively at baseline survey period, isolation rates of MRSA and CRAB were 37. 42%
and 27.27% respectively after intervention; isolation rates of MRSA and CRAB isolated from environmental object
surface and hospitalized patients before and after intervention were both significantly different (both P<C0. 05),
there was a trend of gradual decline every quarter. The most common isolation sites of MRSA and CRAB from envi-
ronment were: bedside floor (34/168, 20. 24%), head pad (19/168, 11. 31%), ventilator panel (13/168,
7.74%) , bedside table (12/168, 7.14%), and medical hanging tower (12/168, 7.14%). At baseline survey peri-
od, isolation rates of MRSA and CRAB in respiratory ICU were the highest, which were 75. 00% (24/32) and
25.00% (8/32) respectively, after intervention, MRSA was not isolated in respiratory ICU, isolation rate of CRAB

was 3.13% (3/96). Conclusion

Routine environmental screening for MDROs in key departments can effectively

reduce the colonization of MDROs on the surface of ICU objects and reduce the risk of infection in patients.
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disinfection

P 1l 22 B 24 B I g Y A5 R R — T R A s
AR P A 3 T VR S 22 T 2 B A TR L
TWHEZE R EAM . TR RS U5 e W iR R
T AT DS 350 2 Bl i A A S B Y AR R . S Tt
F 420 78 P 4 000 ) 765 BR T (MRS A I 5k 75 55 M 2
fifi & A S AT B (CRAB) 2 5 7 UL 1) 5 250 B= e Sk e 1)
ZEM A LRFLAR T RS 7 T ik %
THAENG AT 3k 3 d~5 AN 4 i €0 7 % BR 0 A7 305 B[]
A3k 3 d~7 A AY, Z 2 TR R E 1A
R R R R L R NS T A AR T 227
(ICU) N = B ok e 5% &2 B 17 G PR 5 3 T 5| kS 41
PGB I 3 30 . B, X S T T AT A R
AR 2 T I 335 T 7 0T AT AR A 1 R e R e A A T
B, AWEFE R X B B B B e e 4 B R
A7 22 T T 24 TR A5 B 00 5% O A % R 5 4 A G
BFE B X 55 B0 HEAT R U BRAR TR 5 AR 2R 1
22 T i 24 AT 1) 58 AL o AT A 2580 AT 2 o e e XU
7 2o

1 XKRE5FE

1.1 B £ 2018 49 A—2019 4F 8 A X%
i ICU Tg XA T IX | & B A AL ICU, i &
WAL ICU MR N AL ICU %5 48 B ICU L 36 #AE
ICU(PICU) | fig4h#} ICU LA ICU 4= JL ICU
(NICU) (AR ICU  # 40EE ICU 0 W EL ICU
JHAME ICU, B AR ICU 3k 14 4> ICU (15 4>
DO FEFT W 1R 2 T 19 MRSA .CRAB 5 H 1% 00 8 75
1.2 F%

12,1 & E SREGTE X BT 0 A B
Br o — B SRR A L 2018 4E 9—11 T, BB

BrBe, THiH,2018 4E 12 H—2019 4 8 H .

1.2.2 KM% MR H T B A B ER 855 1 v A 4
ik ) A 3 T BEAT BEAIL R AR B ICU R4 32 MR
B — A FROLTT R IR F5 A 3L 64 (R hRAs . HiEH
AT T DA B O i TN R AR A R
ERIK FE AR L AR TR 1R A 3R T RIOR R T R
10 em X 10 cm, ANEL ) IR 2218 43R 4. R
PR AL 25 X [] — 8 A6 ) s SR & 8K I K 64 A3 AR AR 43
B CREGY 45 32 43D 43 5 il T MRSA [ 8 %
FEREFEIL A CRAB B %@ i3k b, vt &
(36 1) ClEMA R S5 .48 h 5 WSS TH 75 T8 U I
1.2.3 FEEERHZ MRSA B 0% E R
SR FH S [0 B 30 5 Sk €0 3% % O T B I 1 I B AR
48 h Jg  FIWT R & A WA R % JE . CRAB (8 %
8 5 AR B R T [ 7 60 35 3% 2 T R e ) 1R AR B
7% 48 h )5, MK RS A B AR EE R . A 0] g
TR % T DR FH % A AT 5 0 . T IR
FTH MRSA 2 CRAB [ %,

1.2.4 TFTHEH#H 20184 12 H—2019 4£ 8 A &
2 PEHEAT 1CU R85 9y 1R 2 18 07 25 o B A0 0 45 2R f
TN T AT I T O AR ORI

1.2.4.1 ZEMLGETHARN  JEL AR RS
Py 1A 32 T HEAT B R RFE A TRAT B I HEAT A8
PR FECRAE . THUS B2 X H o ICU Pk
1 #5417 MRSA #l CRAB [ i #5 , 2R BU AT K 25 485
3 TEIR 5 AN 08 SRR 8] 155 0 T 5 2R 45 42395 i 1
ZAFBAOLRAE ALFE PR 50T J] [ B 45 14 e A0 42 ik 350
DL CR SR AR RES S B 51 4% i V5 T A L P
WAL T AR W B ST AR IR T RS L A R CR T
ORI o S T T SN B W/ A SN B B0 B S
). WA ICU i X4 F R 32 AR A B AL



Hh IR R e P A A 2021 4F 6 A5 20 B4 6

Chin J Infect Control Vol 20 No 6 Jun 2021 ¢ 501 -

G335 R MRSA B: 52 560 CRAB #5555,

1.2.4.2 Z5Rm #7224 B 8 O A R
TRABAR BE o W B R e A BN RO A T . B
S T VA O A I TR R AT N
07 2 I e ) e R K 7 Y v RS 7 2R AT 9 N T L
A JE T Sk SR T A L RUBR LS AS TS AR A
1.2.4.3 SIS EAR T 0T R B JT AR IR
£ HTHT N 5 TE R A A ACE 500 mg/ L B R
WM 2 /A T UG B SR o 3 K/ d
(A 1E] 8:00.12:00, 16:00) , =] B 14 0 R 47 1978 1 »
M1/ 1/ H .

12044 EFXPPESEATRE U AR RARSEH X MR-
SACRAB i t 28 m B = #EA TR IE I IR 2
AP 847 E G0 B 50 A TC O i T G S A
A 500 mg/L (4 3 A 4% 10 mL (84731 2 7
A 1000 mL K I A 9650 5 58— 76 B5 B ) s 40
IO #EME T4 1 T4 A o T3 5 — B AT 57
e, 37 S R R 2 T AT AR B L R R SR T

F 2 BedhAn » B R ELICAX A B A T 2 HedhAs »
PG B HAT =4 23 DX 5 275 QA - A5 P AT
T30 A R s (8 92 (9 AT AT B AT T B B
BIERR— TR T

1.2.5 Gt #Fg & N Excel &5 A BR
SPSS 19. 0 Bt AT Bdlm g it o Mr . IHACBERER A
X R E AT AL, P<<0. 05 D9 22 5 HA GEit o2

2.1 ICU #4k # & MRSA,CRAB # $ s A&
F o8 FLEL PR A H R AR A 896 1y T 1 J5 MR FE A
A 2880 iy, Hirp MRSA #6H&f1 18. 08% F &=
0,CRAB Kt % i 4. 46 % T E 0.83% . 25 A
it (X P<<0.05), 15 2= i 5 B W T BRI
#, WK1,

x1 THATE ICU ¥k & H MRSA .CRAB £ H %50

Table 1 Isolation of MRSA and CRAB on object surface in ICU before and after intervention
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Table 2 Common sites of isolation of MRSA and CRAB on

object surface in ICU
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Figure 1 Histogram of isolation rates of MRSA on object surface in different departments before and after intervention
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Figure 2 Histogram of isolation rates of CRAB on object surface in different departments before and after intervention
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Table 3 Isolation of MRSA and CRAB in hospitalized patients before and after intervention
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FEL A 219 107 48. 86 158 57 36.08
i 612 229 37.42 484 132 27.27
R 198 88 44. 44 164 50 30. 49
T 211 79 37. 44 161 43 26. 71

203 62 30. 54 159 39 24,53

1]
)
X




RGP i 24 A 2021 4E 6 45 20 %5 6 ] Chin J Infect Control Vol 20 No 6 Jun 2021 « 503 -

3 itig

MRSA #l CRAB 5| 2 ) 2 5 i 25 1 & YL 697
PRI XE o B A8 2% o o 8 S SORE JEORORI TR
A P e G 1) E B SR . B R
B, B Be ke 2% R 5 3R 45 vh 22 S T 24 DA A A TR TR M
Yk H MRSA fl CRBA B MWESHR Y, H
I A 2 8 0 A 35 TR O T o R L L LN U
R 4 R ) R e R ) K AT L AR R
2014 AEZ B FE By 48— I i R B 28 4 % T8 B T 4 4K
fii I - Z T 2 B A SRR Y BRI . A R oE O R
L RV W A T A 55 3 9 6 e /D &2 T 2 R AL
A w E 2L B H AT B9 U T B T R 08 2 AT
BN, AR A fE, Shams 2807 % 11 JF B 57 Hl
¥ 22 F T 24 TR B B0 s R AT TR 2. 5 AR I HITRE
WFFE , & IPEAT 5 LG 75 5 1 B 18] 90 1 3% T 22 ¥ it
TR R s T O & T ORI W s ) AR
FEG USSR — 3, G N 2 E it 2 T PR i gk
TET 5 5 J M09 17 T B AR oot 5 I S5 4 it mT AR
Z T Tiif 24 A 6 0 AR 38 T 1 AR . AR R o g R
JE— Uk 1) Bl AL O A, W AR R T MRSA KL %
18.08% F B¢ & 0, CRAB ¥ i = Hy 4. 40% F W&
0.83% . i FE &L i 25, B 22 JE MRSA,CRAB 1§
Kor HH AR I HE ST B 3 I IR AR R 1Y B B 0 A W] L)
A R > 2 H A 24 A A A . BT R O A S ()
WIfEBE B % MRSA .CRAB # t 3%, % 3. MRSA
R H148.86% T E 37. 42% ., CRAB 5 & i
36. 0820 FFEZE 27.27% . 5 BE K6 5 — B,
W ABCUT P 555 36 7 O R T BEL DT 22 S i 24 TR 0 L 4
TRE B AE T, A SCRTF 98 25 5 5 At Skt 25 3
HTF.

YRR LS e b B — RS
TR 245 T 9 i O 22 G G2 A ) RO 1 e o M DL T
Bk o PRI A 37 5 35 A0 T O o 1 R L e BR PR ML
VE VL RE HEAT I8 T 0 7 SR 1R 5 I B 7 S ISR O
BEAIUR o A T A 22 T 1 24 0 26 400 1R 2 1T 1 o A
AHIF ST K B - focH K 2 T T 24 B A 43 O R
JEI ML T Sk AR Ty | PR AL T AR LR Sk AR L R L 0N
BERPICE DO E . BN R RN TS gt 2
R A E S AR L R B S AR
FAEAG YR 5 W iR 2 MR AR . AR D
B DA G W 2 51 A4S Kt MRSA #1 CR-
BA i — 25 U0 W] T i A0 o 05057 J2 2 i 24 1A 7 A

) e PRUSE X I 244 2 3 400 3k 4 O S 0 467 1) 355 375 01
T o DT R ALK A0 1k 2 1 22 2 T 245 1 ) A

AW gE S Be ICU e 4% b REHE B ICU 3t
15 AN X HEAT T 22 JR 1 24 1 2 455 0 3l 3ok O i
JG & FBHE YR F T MRSA 1 CRBA K H R 1) 45 1k
A MRSA Kt 278 fir A B = #5068 B T K
CRBA Kt A K H8 43 BL % A W1 8 T K. (H &7
ICU 19 X fildgs B A F ICU A7 fr b F, a8 4
B PIAE IX AR WA CRBA ER 3 11, 5 7 i
1 FAS AR B 48 1, 5 5807 b i 0 AR T B 847 T B
FR 0 TC 1 535 o TR0 28 AN S T 2 A 2 AH B 3 T TR
NIRRT ke NES E AN 3y | i =5 o || B S
YRR T SO AR RE A HLIA B K AE 5 I R
M2 R B R R AT B5 N 5] B 38 R 1 2 ke O s
T,

BN TERERE: N O e W B WO S
Tiif 245 1 P35 i A5 ) LA BRI ICU ik ki £ &
T 245 AT 1) S A 5 DT k20 B 2 TR 1 IR o i SR
LA, RFRINA R RO TR E 2 Tl
WFFEHE— RS,

(& % x ]

[1] Otter JA, Yezli S, French GL. The role played by contamina-
ted surfaces in the transmission of nosocomial pathogens[]].
Infect Control Hosp Epidemiol, 2011, 32(7): 687 — 699.

[2] Bk, 229, KIER, %. 20052017 4 [&§ CHINET #
DB 2 [ R B T R AR SR P A R 2 Y W A R LT ). R
2 ei, 2019, 2001) : 40 — 44,

[3] Kramer A, Schwebke I, Kampf G. How long do nosocomial
pathogens persist on inanimate surfaces? A systematic review
[J]. BMC Infect Dis, 2006, 6: 130.

[4] Al-Dorzi HM, Arabi YM. Outbreaks in the adult ICUs[]].
Curr Opin Infect Dis, 2017, 30(4) . 432 — 439,

[5] LeiJ, Han SS, Wu W], et al. Extensively drug-resistant
Acinetobacter baumannii outbreak cross-transmitted in an in-
tensive care unit and respiratory intensive care unit[J]. Am J
Infect Control, 2016, 44(11): 1280 — 1284,

[6] Gastmeier P, Geffers C, Herrmann M, et al. Nosocomial in-
fections and infections with multidrug-resistant pathogens-fre-
quency and mortality[J]. Dtsch Med Wochenschr, 2016, 141
(6): 421 — 426.

[7] Wang LC, Zhou KH, Chen W, et al. Epidemiology and risk
factors for nosocomial infection in the respiratory intensive care
unit of a teaching hospital in China: a prospective surveillance
during 2013 and 2015[J]. BMC Infect Dis. 2019, 19(1); 145.

[8] Teerawattanapong N, Panich P, Kulpokin D, et al. A systematic

review of the burden of multidrug-resistant healthcare-associa-



504 -

9]

[10]

[11]

[12]

[14]

[15]

[16]

o R 4 i e A 2021 4F

HE 20 %% 6 H]  Chin J Infect Control Vol 20 No 6 Jun 2021

ted infections among intensive care unit patients in Southeast
Asia; the rise of multidrug-resistant Acinetobacter baumannii
[JJ. Infect Control Hosp Epidemiol, 2018, 39(5) . 525 - 533.
Koulenti D, Tsigou E, Rello J. Nosocomial pneumonia in 27
ICUs in Europe: perspectives from the EU-VAP/CAP study
[JJ. Eur J Clin Microbiol Infect Dis, 2017, 36(11): 1999 -
2006.

ZEE, VR B BRI b O 3 B T A T 24 60 8 N 3)
FEGT5 e S I B o3 A D ] vl B R e 42 ] A 2, 2015, 14
(6): 366 —369.

JEAER, SIS, BRik A, &5, SICU 358 5 i IR b A< ik B 4
PG AR 4 B (0 4 BRI 4y B LT ], A AR B Bk e Ak AR
2014, 24(10); 2360 — 2362,

Madigan T, Cunningham SA, Patel R, et al. Whole-genome

sequencing for methicillin-resistant Staphylococcus aureus
(MRSA) outbreak investigation in a neonatal intensive care
unit[ J]. 2018, 39(12) .
= 1418.

XIEH, HAA . Vit 5. G R H 22T 25 80 [0 AR S FF
P e e 2 R i IR R 52 [T ], A s e e 24 2k K. 2019,
29(9): 1306 — 1310.

Anderson D], Chen LF, Weber DJ, et al.

Infect Control Hosp Epidemiol, 1412

Enhanced terminal
room disinfection and acquisition and infection caused by multi-
drug-resistant organisms and Clostridium di f ficile (the Bene-
a cluster-

fits of Enhanced Terminal Room Disinfection study) :

randomised, multicentre, crossover study[J]. Lancet, 2017,

389(10071) . 805 — 814,

WA N, FARE . S ORI IR O R ICU 4 i 3 ik
ZEM 25 e [T]. 35T, 2016, 30(8): 977
—979.

Mitchell BG, Dancer SJ, Anderson M, et al. Risk of organism

[17]

[18]

[19]

[20]

35| AR R SO L S BRI A R S
WA 2 1 2 T 2 TR ARG e SR R . v [ e

acquisition from prior room occupants: a systematic review and
Meta-analysis[J]. ] Hosp Infect, 2015, 91(3):
Shams AM, Rose LJ, Edwards JR., et al.

211 -217.
Assessment of the
overall and multidrug-resistant organism bioburden on environ-
mental surfaces in healthcare facilities[ J]. Infect Control Hosp
Epidemiol, 2016, 37(12): 1426 — 1432,

Vonberg RP, Gastmeier P. Hospital-acquired infections rela-
ted to contaminated substances[ J]. J Hosp Infect, 2007, 65
(1): 15-23.

Tschopp C, Schneider A, Longtin Y, et al. Predictors of heavy
stethoscope contamination following a physical examination
37(6):

Nazeri M, Salmani Arani J, Ziloochi N, et al.

[J1. Infect Control Hosp Epidemiol, 2016, 673 — 679.
Microbial con-
tamination of keyboards and electronic equipment of ICU (in-
tensive care units) in Kashan University of medical sciences
and health service hospitals[J]. MethodsX, 2019, 6: 666 —

671.

RS HiH  R 4R

Jiti X+ ICU
e s il 24 7 2021,

20(6) :499 = 504. DOI: 10. 12138/j. issn. 1671 — 9638. 20217722.

Cite this article as :

HAN Ying, WANG Ai-jia, TIAN Lei, et al.

Effect of environmental screening measures on isolation rate of

multidrug-resistant organisms on object surface in intensive care

unit[ J]. Chin J Infect Control, 2021, 20(6):

499 = 504. DOI:

10.12138/j. issn. 1671 — 9638. 20217722.



