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Analysis on risk factors of Gram-negative bacterial blood-stream infection in ICU"
Han Jingjing' ,Deng Yanping® .Gao Xin® ,Lv Ligiong® , Xu Yaqing' ,Cheng Yujia'®
(1. Of fice of Hospital Infection Management ;2. ICU,Renmin Hospital of Wuhan University ,Wuhan , Hubei
430060, China;3. Department of Oncology » Dongying Municipal People’ s Hospital , Dongying , Shandong 257000,China)

[Abstract] Objective To analyze the risk factors of Gram-negative bacterial blood-stream infection in ICU for conducting the
risk evaluation and guiding medication. Methods The inpatients were diagnosed with Gram-negative bacterial blood-stream infec-
tion in ICU of the Renmin Hospital of Wuhan University from January 2013 to December 2014 were retrospectively surveyed and
analyzed. The risk factors of blood-stream infection caused by Gram-negative bacteria were analyzed and screened by the Logistic re-
gression analysis method. Results A total of 172 case-times of blood-stream infection occurred in ICU during this period,including
93 case-times of Gram-negative bacterial infection. The Gram-negative pathogenic bacteria were Acinetobacter baumanii, Klebsiella
pneumoniae, Acinetobacter calcoaceticus baumanii, E. coli, pseudomonas aeruginosa, etc. Except E. coli was mainly originated from
community acquired infection, other bacteria were mainly originated from nosocomial infection. In order to differing from other
pathogenic bacterial blood stream infection, the Logistic regression analysis results showed that the independent risk factors of G-
negative bacterial blood-stream infection in ICU had serum PCT levels over 10. 0 ng/mL (OR=60. 52, P=0. 001) , receiving the
therapy of carbapenem and third generation cephalosporins (OR=16.09, P=0. 03) , hospitalization duration less than 2 weeks be-
fore suffering from disease (OR=13.79,P=0.03) and digestive system basic disease(OR=12. 94,P=0. 01). Conclusion Gram-
negative bacterial blood-stream infection in ICU of the Renmin Hospital of Wuhan University is mainly caused by multi-drug resist-
ant bacteria. Serum PCT level over 10. 0 ng/mlL., hospitalization duration less than 2 weeks before infection,receiving the therapy of
carbapenem and third generation cephalosporin and basic diseases of digestive system are the independent risk factors influencing
the occurrence and diagnosis of blood-stream infection.

[Key words] gram-negative bacteria;bacterial infection;risk factor;intensive care units

I 3 /R B 2 L AE PR 2% B (intensive care unit, ICUD W OL - TR 3 V12 W » S 01 R AT & B0 71 265 W0 10 07 RE 06 o3 L T
{1 S A8 A TSN 2 S BUE B R BT T A S R s R ICU b G i iR R
B AL AN . A H R BR BE PG SRR R T R BE A LW R A AR AT 20 BT AR R e L R A L2 i A S A I TR
ot (S G R RA LRI T R RIUH MR B[N R LB R A R 2 i R B WY &
S MLV AT R S e M O R AR BT A R ELAE 2 B S DORT LSRR AT KU A B L BRI
(GO M B A A R A R . LR F 2B 1 #ARERE
Tl R A2 W7 A0 52 12 W SE W] 12 . {HLIL B 3R A 7 5 5 1) () L1 — sl R ke ANREERE 2013 4F 1 A % 2014
K P A 25 S L AN BE M I R £ B3t % IF L vl 5 9 12 T AR AT 12 A1 ICU 1 B /Y 8 52 11 AR 12 7 09 5 2 12 W 3L 7] 1 12

* EETE.PREEREYEHITIE S (ZHYY2014-0017),  VEE B A o # i (1986 —) G PR 25 U, W £ =X HU el 259 10 & 206
R ERE RS TR, 4 #iflYE#E , E-mail:drchengyj@126. com,



FTRES 2016 54 A% 45 K% 12 9

NI RS B . Hoh B SR G R G R 2 W2
RIMFEEEM R E N G MR R E ., BELRMEHH
B o 25 W0 i BR BURR AR AT SR A MG AT . I TR 18 W b vl B
A E 2001 AR AR A A4 B B AR YL 12 W AR E GRRAT)) . Z i
2 (MDR) {12 Wi b5 i 2 % 2010 4F 35 [ i 055 40T i ¢ B 97
ML TR 253 MDR ,XDR,PDR 9 [ Fr b 4L € & F L (F
FOT Xk T R IR UL A S R A G0 5 (2 T B A T R L sk
TR 2F AT 1 (R e T 28 A D) LB R A T 5 TR B R D B
ML 335 7 BH A 7 DA O i 3 R 5 o T BAL YK I R 5% B A 05 [
ISF 1 7 20 o T o SR R A AR S AR L e s LK B At 3
S 1 5 figt R, IR DL T 24 36 T I I RO AR B 3 L sl AR A
LA P 25 e R R 2 S I PR RE DR R L TR M i 9 A
e WA N 2 M RE FR 75 g . *E X B 1 I5E P9 AR A5 10 0L 3R S e
L 48 h o B, ABE 48 h P UMY o 38 5 75 BH A R R A X 3R
A1 IR 5 T 48 D LIS A I S B B 3 A5 A 1 AR

1.2 ik SRAEE O 9T Oy i o 48 5 12 A7 A I I I8 e 1)
S G DT R B BR TS e S SO R P 1) . R ik B T
A 2 00 005 D T EF 3 A A 45 SR o A R A A A e U ) 22 R
FEPAPERIT 5. HL RS 2 5 (PCT) #4552 R B e 3% 0 2 W
I3 A AR I 45 2R . HEBR AR AR IR /N T 18 85 2 10 a0 AT
P2kt 24 h (B H . ICTHEF FE I MR AR B R
B A QIEL TR VE I O B R L UL OO L I8 IR B 40 B
T S R 25 R 36 25 SR (PCT VHUR 25 4 b 1 S 5 09 %5,

1.3 bRASREE RS T  JOUE AR R 4 R H B AL Bk il 20
mL . A3 A T RS SRR R AR RS 3R P RO6E 2 R i B

1639

12 W U I 2 12 W L W) 6 12 D o R 1 JR R 172 ], o B
118 Bil , 2z 54 ) 9% 19~83 &, Hop G 74 Ifi i i 4+ 93 #l
g7 54,0750, 2L PP (GO B i gk e 48 1, &5 27. 91 % &
R IR 31 #), 18,0200, BHALMERI LB (B /%) .G |
MRS 2H (63/30), 4 G W (G 1 % 2L I 7 R e 41 (55/
24), ZF LB L (P=0.975) ; 4E#4 . G 1 I i % e 41
(56.7£15.6) % A G WML F/RJH (52.8£13. DN F . Z 7T
Gt 2E L (P=0.156),

2.2 G WM ER AT G TR IR e i B R B 2
BNy - G 5 AN B FF 1A il 58 o T AEAT DA 6 I T TR 5 A Bl
FETA R 1 A T ) 2t A B B O ™ SO A T8 S B U 4 5 ok
KW 75 18 F 2ok B Fab KIgGesh b 40 i 3 = 2ok § T =
Wt S g o B0 PR B O Sl A L B TGS R S S Bl A I L R
WA SR B M L MDR o8 3 B MDR KR 4518 &
TR A F ALK Y (63, 64 %) 5k, Hofth MDR #3 £3 kA T
BB, WE1,

2.3 G WmmEREERERENBEREESN KA asE
G T ML S e 1) 25 T R AT BRI R A i R 6 THAE G T
MRS AEE G W M R A B AR 2 5 A ML R G
BB A AR B 22 R G B L L KB L 2RI AT ik
H RIS A T R 35 S TRYA YT R A B R
By PCT . Wk 2.

1 G EHhRELEMHSA

BREC MR ARIXEREY/ MDR Bibkgt MDR /g%

[

O BERERE OO] GEX/EERD
P B B FE MO JEATTH B AL B . BE SR IR BB 2R AE I B8 BB A AT prpn— P T 2.0 s
TE LA % e B I G 7 e P 0 B 24 9 22 T D B 6 R I B 3R M
POT, BURAH WA | h o8 9 R SR i R gy ORI 20 o e
B SRR R KR S AF O 3 O D i s gy ORISR AT I e s e
B s g CLSI2012 A7 M 0 I 25 30 PNt 16 17.20 11/5  11(68.75) 7/4
L4 SiilaEabsm R SPSSIS. 0 #fF AT SE it b, i ARBURIGA § 860 26 AC0.00 3
HYERLL Tt FoR L IWECRH ¢« K TR RRH o K. FEEMAT I 5 5.38 2/3 2(40, 00) 1/1
LI P<<0.05 WERAGITFE X, [S5ha)7EaREE) 3323 1/2 1(33.33) 0/1
2 & 32 a1t 93 100.00 32/61  64(68.82) 19/45
2.1 —fRIEH 2013 4E 1 A & 2014 4F 12 A 78 ICU £ IR
x®2 ICUG HhABRENEREESEERI(%)]
AN G HMAERA =93 G HWIMREARAG=T) GIFEEROD P
FE Al B EX 11(11.83) 4(5.06) 8.72 2.456  1.117
HILR S 23(24.73) 8(10.13) 18.02 6.166  0.013
R B2 R G 20(21.50) 29(36.71) 28. 49 4,846 0,028
W IR &R 5L 6(6.45) 4(5.06) 5.81 0.150  0.698
Ky 12(12.90) 7(8.86) 11.05 0.710  0.399
i 95 8(8.60) 2(2.53) 5.81 2.875  0.090
PEH AL AL GG MR RS 49(52.69) 42(53.16) 52.91 0.004 0,950
HILR S 17(18. 28) 19(24.05) 20.93 0.860  0.354
WIR AL 7(7.53) 3(3. 80) 5.81 1.085  0.298
A B PR A HLUARIE < 36(38.71) 29(36. 71 37.79 0.073  0.787
o K 43(46.24) 49(62. 02) 53.49 4.280  0.039
HESR 91(97. 85) 78(98.73) 98. 26 0.195  0.659
H ok 5 23(24.73) 18(22.78) 23. 84 0.089  0.765




1640 FTHREF 2016 F 4 A% A5 K% 124
gR2 ICUG HhRBENERERSZEE[2(X%)]

A 5SS G WM MERA (n=93)  4E G WMWERA =79 FITREFD P

ZHMEZWERMAEE . i} _

[N B 55(59. 14) 34(43.04) 51.74 4.435  0.035
% 38(40. 86) 45(56. 96) 48. 26

B I B KA =2 37(39.78) 44(55.70) 47.09 4,343 0.037
<2 56(60. 22) 35(44. 30) 52.91

REEZFA 2 39(41. 94) 30(37.97) 40. 12 0.279  0.597
% 54(58.06) 49(62.02) 59. 88

1§ PCT {4 =>10.0 ng/mL 69(74.19) 18(22.78) 50. 58 45.162  0.000
<10.0 ng/mL 24(25. 81) 61(77.22) 49.42

2.4 G WMmERERHENRMEZHEST KR EER IS e Y MDR Tt A 2> UL (63, 64%0) , 43 B i 5 24 I8 It 5%

Z R A G2 LA 1T Logistic 204, i 3% H G B I
iYL A A B RO < i PCT=10. 0 ng/mL ., Z Bl #2 52 ik &
BRI I AR TR YT VRR AT BE R BN T 2 B AL R
S5 HE Rl g 5, OR (H 4> % 60. 52,16, 09,13, 79,12. 94, U,

%3,

*3 ICUR G BmMRBELENSREERM Logistic B3
AR B P OR 95%CI
1L PCT=210. 0 ng/mlL 416 0.001 60.52 4.48~212.05
ZHHEERE RS SR 262 0,03 16.09 1.84~173.52
HORHTEBE RSN T 2 188 0.03 13.79 1.21~165.07
HIHAL R G 156 0.01 12.94 1.75~85.50

LI SR — ™ E SR MR . B YT R IR
JE i 30 SRk e 1) B S PR 38 A S W AR Ak . LT TR 245 1 1Y K o B
i 755 I A T A S BT AR AT I I 0 SR AR I AR IR 2 5 8
I 30 R e D 1 B ) A K 3 K 4 8 6 ME B T 25 ) 1 S R
SRl K e

B MR MRS R 172 B GRS R 93 i,
fi 54.07%  Hy: GT L, sl B MRS, G B gl I
TG 61 B (65. 59 %6) A BB g R AR MR e, 64 1] (68. 8224)
i 6 JE B S MDR 1 . 5 MDR ) G~ B /& ICU il 3 jgk e
P 2 5 DA e 45 ) Dy B5 B 4K A5 M 1 MIDR A It Jak e
W 9T Kk B, AR B ICU Hh G 1 5 e I 300 Jk % Hh 6 22 R Bl
B A 1 X S HE A P AR 3 B EOR R OR [T
SRS MR F TR A T IEERY B E a2 R
HFFE B A R VIR e, BRI R B G OB i R e R
H BRI R G R N £ (11.83%0) H G B LR
TRYAEAT WP R GRS B H B 2 (52, 69%0) . MLRE S48 H
SRS FE T LB I RS TR 4% A B AP B £ 9 MDR 1§, HZ K T
PR Be e ™ 3 i 5| A E L, — 05 T A 47 MDR B 1 BB 5
Tl AR bk e g b SRR 5 R IR UL B2 R 5 o) — Tl 1 TR s AT 1A
MBORMEIE AR R Z B R RN E M e H, B A8
B HRE ST RESAE LT A & & AR I, R B im0 A 3 L H 2
RAMERRAE R B WA KR YU 25 9 0 L Bk o 45 iR
I T I R A 3 L B A | R A B A e, I
TC VA A I 75 55 3 o 1R AP B AR 51 R D TR A RS I e
R ML JAE R e 1 s 2% . R 3 A v 5 S 1 I it Je e 2 B0
B F L X G (68, 75%) , H £ h MDR B (68. 75 %) , 4L X &

3 it e
Yu

WA PR ZR IR A5 Al R T G R UL A AR e A A M Y B IR R
G IR E W Z 2 AN IR YT S = AR Sk A R v 5 T 2
SEPNYIR YT S 0] R AR a3 AL 1 5 D T HE A I IR T 1R

it Logistic 2 B 1A -0 & B, 2 X 31 oAb s J 1 5
W I PRI ICU B G B i 3 K g & AR L 12 T I A ST fE B
HEA 4 3017 PCT>10. 0 ng/mL Z Bl #52 k F % 28 X
=AY B R e RN 2 A T A R S S
. BARSHTIT . (D% PCT=10. 0 ng/mL: B4k PCT A~
R B U R Y A Y A I R 2 L TR SRy EL A 6 9T R e 1D A
A LA B R AR B GO I R G 32 T L L X
G WM RS, BP9 L. G & IR e 3 i PCT sk
T E T GO E SO R R AT X e
PR R B B PR P9 AR s A AR AT 505 AT G T 40 Jifg B
FEHE N BE R TN B RO — R R ) 0 BOR R T e A
A RS By PCT.CRPM™, G- B & Y 24l 5 Toll
FEZAR A(TLR-D &4 T G 2R 0 M IR MR 5 TLR-2 44
856 I BOE AR 055 i 538 BE 0 S0 0% 40 i 43 1 1 (0 9%
PCT 76 I R A BB BOK AR, () Z w8 %2 ik 7
B R T AR AR YT R AT BE R BN T 2 J A BE 1ICU
BE DA ZANEL B AR IR R SR B R £, 0 A 26
MEAEEFRBEATHEMU G BIRL, BEEZ THLA
YT AR 3 A 2 4 P e Y O 2 R ) 48 B B MIDR 1
AT R P B 7 8% 0 28 I = AR Sk 7 45 i 45 JR 3 O 3% MDR
G BT BB, 0 R (A BE i () /0 T 2 J) o g
BB TR 004 e 1 0 2 D0 LR R BT T S B T 2
Y1 )G S 45 M ECTA SR i AT BRI R . (O TH Ik R gk
il - 8 A T Ak 2R G0 AH OG5 s B 5 5 1 3B B JHF I 1 A 45 L
R T H A L AT H A S AT IR S M M IR SR I,
TR T b B B0 B LA FE B SE S AL TR R DLR AR
G 1ML B e 1) 7T BE M3 K

MZ LR ICU Bl M58 B 8 A I % e - o7 72 ff FH L 147 24
YT B 2R R I Ky 3R CPCT Kl 55 A A8 il 5 3R 45 SR ok 2
B o AR R I vE PCT (B 22 i 12 52 B0 o8 25 9036 97 1% 1L
SR T A B B B BRI S AL, TR A RS A G WS
SO I G 4 T RE 4 T I R R AE 2 W BT 25 .

& ik

(1] REME,ZEE. My, S, 522 BB A 22 FE R I
TR G TR E R BUARE UV Y Ee B LT . v R Y 5 Ay
Je#,2012,12(1) . 27-31. CRH%5 1644 50



1644

TR 5 B IR A R B PR R . B R s TR R P Y
I R 5 2 R A IR T T A AL T RO 0 R AR S A A
MR FEIR CT 3P PET/CTN HE B, 4 15 ik L 25 4%
Ho 320 T 30 5 7 O 90K L 5 6 AR B0 o T S 5 9 DU T L2 5
AR & MBE S A G R, TRERER. ER =1 RTE
PR 28 2 — n] B PP 1 U AR RIS S T St NSRH. s 45 /1
B 55 VI BRAE [ A2 B TR AR SR S 18 s B0 TR
BEAT AL A 3 Al DB

25 LRTIR ABIESE e IR 1S BUR 32 B R R AR AR
WL AR RS IR B OE R R R S B
AR H R . BARATT I & B0 S SUE b i E R 1 A2
BT E BRI AR L T REXTG T I R B B TR 7 A — 1
S (R DR AR i 25070 o i L A 7 3B S 1) 5 s 45 i I 5
it i — 20 JT i T 5 O IS PR F S SR SR

£ % 3Tk

[1] Parkin DM, Bray F, Ferlay J, et al. Global cancer statis-
tics,2002[ J]. CA Cancer J Clin,2005,55(2) :74-108.

[2] Zullo MA,Manci N, Angioli R,et al. Vesical dysfunctions
after radical hysterectomy for cervical cancer:a critical re-
view[ ] ]. Crit Rev Oncol Hematol,2003,48(3) :287-293.

[3] Gemer O,Eitan R,Gdalevich M, et al. Can parametrecto-
my be avoided in early cervical cancer? An algorithm for
the identification of patients at low risk for parametrial in-
volvement[ ] ]. E]JS0,2013,39(1) :76-80.

[4] Hockel M,Horn LC, Hentschel B, et al. Total mesometri-
al resection: high resolution nerve-sparing radical hyster-

ectomy based on developmentally defined surgical anato-

FTHRES 2016 54 A% 45 K% 124

my[J]. Int ] Gynecol Cancer,2003,13(6):791-803.

[5] Schmeler KM, Frumovitz M, Ramirez PT. Conservative man-
agement of early stage cervical cancer:is there a role for less
radical surgery? [J]. Gynecol Oncol,2011,120(3):321-325.

[6] Strnad P,Robova H, Skapa P, et al. A prospective study
of sentinel lymph node status and parametrial involvement
in patients with small tumour volume cervical cancer[]].
Gynecol Oncol,2008,109(2) ;280-284.

[7] Chang SJ,Bristow RE,Ryu HS. A model for prediction of
parametrial involvement and feasibility of less radical re-
section of parametrium in patients with FIGO stage [ Bl
cervical cancer[ ] ]. Gynecol Oncol,2012,126(1) :82-86.

[8] Possover M, Stober S, Plaul K, et al. Identification and
preservation of the motoric innervation of the bladder in
radical hysterectomy type [ [J]. Gynecol Oncol,2000,79
(2):154-157.

[9] Van Den Tillaart SA, Trimbos JB, Dreef EJ, et al. Pat-
terns of parametrial involvement in radical hysterectomy
specimens of cervical cancer patients[ ] ]. Int J Gynecol
Pathol.2011,30(2) :185-192.

[10] Choi HJ,Ju W,Myung SK.,et al. Diagnostic performance
of computer tomography, magnetic resonance imaging,
and positron emission tomography or positron emission
tomography/computer tomography for detection of meta-
static lymph nodes in patients with cervical cancer: meta-
analysis[ ] ]. Cancer Sci,2010,101(6):1471-1479.

CISCRS FB = 2015-12-11 01 F 48 :2016-01-02)

CRAE5R 1640 50

(2] e N RSN E TA . B Be & 12 Wi s o Gl A7) ).
HFAEEE 224 ,2001,81(4) :314-320.

[3] Magiorakos AP,Srinivasan A,Carey RB,et al. Multidrug-
resistant (MDR) , extensively drug-resistant ( XDR) and
pan-drug-resistant(PDR) bacteria in healthcare settings.
Expert proposal for a standardized international terminol-
ogy[ EB/OL]. Clin Microbiol Infect, 2012, 18 (3): 268-
281.

(4] kAR, VIR G2 W A IF 98 e T 1. [ B s 36 16 2%
Z%345,2011,3(14) :1594-1596.

(5] BB, 24, B0k, 58 T4 4 40 08 w25 W0 s
(Mohnarin) 2011-2012 4F 5 % [ P B it 24 M 900 41 2% [ .
Hh [ I R 2 3 2 4 7R 2014, 30(3) 1 260-277.

L6 bdcie . . 2=, 45 i da0 ok e A 3 1 5 D 1 40 A LT .
HrE Y 5 kT 44, 2012,12(5) :384-389.

(7] B2, 2 5 Jk. 2002~2008 4F 1 & AN Bl AT 1 it 25 1 A2 5T
Sr#rl)]. BE25S4R,2010,29(11) :1511-1513.

(8] ZEHUR, NI, M0l . 25, 4 22 I 1 o 1k 2 6+ 19 If
PRAELLT ], [l B 36 P 2 A 2, 2011, 32(16) - 1822-1823.

Lo WA, DA ST, BRI 55 L 3 e %5 3% DA 00 o 88 2% (9 44 7
sl = B R 2 L LT ). o IR S S
WP ZRi5,2014,13(4) :374-377.

[10] Brodska H,Malikova K, Adamkova V,et al. Significantly

higher procalcitonin levels could differentiate Gram-nega-
tive sepsis from Gram-positive and fungal sepsis[ J]. Clin
Exp Med.2013,13(3):165-170.

(117 Bfabde 2Rk, 22 2 0% - 5. B A 0 e 45 28 D 76 i T A%
F G W LBV W s R il LT ] R Ee
I A& ,2011,8(4) :416-417.

(127 S . 22/ J] U, i ek 00 I 475 2% A S8 8 Ik e 12
e FCT S 0 07 e gl DR A (8 0 . oo T U e s o e s
2012,11¢3):189-191.

[13] van der Starre WE, Zunder SM, Vollaard AM, et al. Prog-
nostic value of Pro- adrenomedullin, Procalcitonin and C-
reactive protein in predicting outcome of febrile urinary
tract infection[ ] ]. Clin Microbiol Infect, 2014,20(10).
1048-1054.

[14] Uusitalo-Seppala R,Koskinen P,Leino A.et al. Early de-
tection of severe sepsis in the emergency room:diagnostic
value of plasma C-reactive protein, procalcitonin, and in-
terleukin-6[ ] ]. Scand J Infect Dis,2011,43(11/12).883-
890.

[15] Kibe S, Adams K, Barlow G. Diagnostic and prognostic
biomarkers of sepsis in critical care[ J]. J Antimicrob

Chemother,2011,66 Suppl 2:ii33-40.

ISR H O 2015-12-26 &[] H 11 :2016-01-13)



