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Correlation of central venous catheterization with nosocomial infection in hemato-

logical inpatients: a case-control study
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[ Abstract | Objective To determine the effect of central venous catheterization on nosocomial
infection among the inpatients in hematological department. Methods All inpatients who were hospitalized in
the hematological center of Xingiao Hospital over 48 h during January 2013 and December 2014 were recruited
in this study. Their data of treatment, nursing operation, and nosocomial infection were collected from the
electronic medical record system and the nosocomial infection registration system. Nosocomial infection was
diagnosed according to the Diagnostic Standard of Nosocomial Infection published by Ministry of Health of the
P. R. China (2001). Univatiate and multivariate logistic regression were used to evaluate the association

between the risk of nosocomial infection and central venous catheterization. Results A total of 7 381 patients
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met the inclusion criteria, and of them, 6 026 cases was diagnosed as hematological malignancy, 771 cases
was identified as nosocomial infection and 484 cases revived operation of central venous catheterization. The
results were similar between the 7 381 patients and the 6 026 patients with hematological malignancy.
Univariate analysis showed that central venous catheterization increased the risk of nosocomial infection
(OR,, =6.66, 95%CI. 5.45 ~8.16; OR =5.67, 95%CI. 4.59 ~6.99), but the association was not
significant after adjustment for other risk factors (OR,, =1.14; OR

tumor

wmer = 1. 16) . However, among the patients
with longer length of stay (LOS) ( =28 d), multivariate analysis showed that central venous catheterization
did increase higher risk of nosocomial infection (OR =1.60, 95% CI; 1.04 ~2.45), and the infection risk
was also significantly increased in the patients undergoing peripherally inserted central catheters (OR =1.71,
95% CI; 1.07 ~2.76) and inserting the catheters from basilica vein (OR =2.69, 95% CI. 1.44 ~5.02).
Longer length of stay (LOS), agranulocytosis, and glucocorticosteroid were also significantly associated with
increased risk of infection. Conclusion Compared with other risk factors, central venous catheterization
doesn’ t totally raise the risk of nosocomial infection, but it is an independent risk factor of nosocomial

infection for the patients with comparatively longer LOS.
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<4.0 666 (92.8) 2815 (54.9) 10.50 (7.88 ~14.00) 3.23 (2.23 ~4.67)
ANC ( x10°/L) 133.43 <0.01
=0.5 154 (28.2) 3742 (76.1) 1.00 1.00
<0.5 392 (71.8) 1178 (23.9) 8.09 (6.64 ~9.85) 2.88 (2.23~3.72)
AT 32.15 <0.01
EN 157 (21.8) 1707 (32.2) 1.00 1.00
2 564 (78.2) 3598 (67.8) 1.70 (1.42~2.05) 1.00 (0.67 ~1.49)
{61 FH G e 41 551 14.39 <0.01
I 622 (86.3) 4814 (90.7) 1.00 1.00
H 99 (13.7) 491 (9.3) 1.56 (1.24 ~1.97) 0.94 (0.53~1.69)
e FME B2 B R 61.64 <0.01
I 306 (42.4) 3072 (57.9) 1.00 1.00
H 415 (57.6) 2233 (42.1) 1.87 (1.59 ~2.18) 2.10 (1.70 ~2.61)
UL E B 316.82 <0.01
KB 550 (76.3) 5029 (94.8) 1.00 1.00
ok 171 (23.7) 276 (5.2) 5.67 (4.59 ~6.99) 1.16 (0.83 ~1.62)
B 362. 66 <0.01
e Eas 550 (76.3) 5029 (94.8) 1.00 1.00
cve 59 (8.2) 62 (1.2) 8.70 (6.03 ~12.56) 0.71 (0.69 ~0.72)
PICC 99 (13.7) 210 (4.0) 4.31 (3.34~5.56) 1.32 (1.31 ~1.33)
S T A 13 (1.8) 4(0.1) 29.72 (9.66 ~91.45)
PICC + £ A B4 112 (15.5) 214 (4.1) 4.79 (3.75 ~6.11) 1.33 (0.93 ~1.89)
B 286. 08 <0.01
e E e 550 (79.0) 5029 (95.4) 1.00 1.00
Hopib ! 23 (3.3) 91 (1.7) 2.31 (1.45~3.68) 0.54 (0.27 ~1.05)
ik 55 (7.9) 43 (0.8) 11.69 (7.77 ~17.60) 0.61 (0.24 ~1.53)
K 58 (8.3) 105 (2.0) 5.05 (3.62~7.04) 1.80 (1.14 ~2.84)
E4 A 10 (1.4) 4 (0.1) 22.84 (7.14 ~73.07) 1.69 (0.25~11.60)
IAERDK + oML, 78 (11.2) 134 (2.5) 5.32 (3.97 ~7.13) 0.56 (0.32~0.97)
Sk + 2 68 (9.7) 109 (2.1) 5.71 (4.16 ~7.82) 1.79 (1.15 ~2.80)

a: OR (A 22245 PR fEfeF 4k ANC WBC 2 G 2 BT 2Tk MRkt b imi i AT ESERERE,
b: $ XA EEIHF MG EA CVC A PICC HAFFE 506 026 41 A5 &4 P ATH Mk B & 447 4], 3o oF 58 4] 8 B & 34298 55

d: H A4 E B3R5 Q36 L H Ak 27 ), BB Fe Bk 65 4], Sk Ak 21 6], ALK 6 Bl e ST LR S F R AT H R A& L

A WA KA LR A E
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F6 KEEMERE(=>28 d) BEHKEE S5 ERBREHXKEK

. R L S IEHT OR s T OR®
BB [n =388 j}fiﬁz( %) ] [n :sizﬁs 1;;(( %) ] 1ZWZJCI) &Eiia)

O K E

I 230 (59.3) 393 (74.9) 1.00 1.00

G 158 (40.7) 132 (25.1) 2.05 (1.54 ~2.71) 1.60 (1.04 ~2.45)
BRI

FE 230 (59.3) 393 (74.9) 1.00 1.00

LT e 15 (3.9) 3 (0.6) 8.54 (2.45~29.82) 5.10 (0.57 ~45.52)

CvC 64 (16.5) 57(10.9) 1.92 (1.30 ~2.84) 0.98 (0.43 ~2.22)

PICC 79 (20.4) 72 (13.7) 1.88 (1.31~2.68) 1.71 (1.07 ~2.76)

PICC + LB B4 94 (24.2) 75 (14.3) 2.14 (1.52~3.02) 1.81 (1.14 ~2.87)
B

I 230 (62.5) 393 (76.5) 1.00 1.00

oA EB A7 18 (4.9) 34 (6.6) 0.91 (0.50 ~1.64) 0.69 (0.30 ~1.56)

I Ik 62 (16.8) 51 (9.9) 2.08 (1.39~3.11) 1.26 (0.53 ~3.02)

B R K 46 (12.5) 33 (6.4) 2.38 (1.48 ~3.83) 2.69 (1.44 ~5.02)

Lt 12 (3.3) 3 (0.6) 6.84 (1.91~24.47) 4.08 (0.43 ~38.94)

MK + HAFRAL 80 (21.7) 85 (16.5) 1.61 (1.14 ~2.27) 0.91 (0.49 ~1.67)

HEHIK + 2L 58 (15.8) 36 (7.0) 2.75 (1.76 ~4.30) 2.75 (1.50 ~5.03)

a: {EMEET A AL 28 d 69 913 4] & & o, B IR &k e & 388 ) AT H AR E & B & 290 4], A 5 B 859 ¥l ;b. BSR4 MA) AXIE
R4 ANC WBC Z G ST R EERAEEREE e BN FREc. 3£ A EEHRRNEEA CVC 4= PICC &
FrEW S8 d AR AT 28 d A IR E F 69 200 B b A 31 # 5 B E LT FEK, ERANSITAS A 259 ] ;e Hpb B F 3
A% 61,46 AR Ik 10 48], JRE AR P 35k 28 48], Sk ik 12 48], BUOM Ak 2 46050 B3R 1e 8 2 S F R EFT AR ZE LA HA RN L

FhkiEE

3 itig

AWFFE R B B S e i 00 10. 45% A5 R K
o 11, 12% , 45 HH P M7 B 4L ( catheter-related
infection, CRI) &4 %K 2. 30%0, 5 H AW 57 45 R —
U ORI R R B R R R —E 2 S
LR A] B : O 2 3840155 0 1L 0s HE 3 & A =
Bt Sk e 5 B IR AN B AY | B 2855 Ji 27 12 T 1 JER A
25% ~30% , A5 Wi R Be ik e i I 5 @) e Sk
TR IR AT RE 5 BB RS IRAR LI e 264 B T
S E BAE BT SO v AT RE B 20 BE SR A 4, A
717368 B e S A s 061 Py st O T AR 5 () B8 BB 46 .
PRARAN % RS SR BE B I 16 46 55 PR 2%t ] R S B B
FrBAMEREAR (CRT 12

WK E S B TR AR, B K 58 B 1 52 45 v fiE
{199 o B 5 v S50 T 2R 00 i AR TN S B0 e R AL
SN B B0 B PR FINA YT e 2 AETEE
TR AR bl B 1 22 v R B M 245 ), it
VRO T g 8, o 2B RGP Ak T 2 W e T R
(B 3 M TS A S5 o PRI, Shy i A S 52 e Ik 2

S R TP R 3 2 R 7 s R
VRORHEE 7 £ 7 0 K B e O e A R B R
Iz — 7 AR O B MR
V5 B2 [ TR RS 22 7] 5 2R B9 4 A 45 SR S s, AN AT
PRV R AT IS, 52 v O T DK B A R A R B SR Y
JRUBS: S 3 10 T B2 6 475, 22 IR 3 A B SR U s o
K B 5 I B R g IR 194 S B I A 35 5 LAt
WFIERm 22 N E R IE)E L PICC Jr X B ML
SR Ik S B I R AT AR 5 R g XU K i
FEORHR (AU 3G Jin A R B B 0 R R . BT ARG
82% AN ALY HT BB 2 1 93. 5% 1) A e Y B e i
R I R G M B, FRATTEE XS 6 026 451 i
BEHAT TR0 . SRS REN L R+
M TR 2N B IE G, B2 A0S A7 o ik
AL 5 R e SR AU TG ik 2 O HK .

MY A R B B e IR GRS )T
JERL 2 IR D S A R T B R S ST 9 L
T 8 5 TR 1) R i R 2R R A5 T A, DA 6 T
K A 5 MLVRORHE: I 48 15 B S g IR, 56 2R AR B
FEH IR A ST B TR R G0 7 v AR A 2 5 1 A
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A, 25 AR — 5, MBS XF 5 555 {9 AR I 78
SRR A R 150 ) I IR B E R ek
YL A [ PR 2 (A 58 25 SR 3 v O B O A s I e ek
YO 6 S B 5 2 B NG B A 1 5 ' S R
AU RE AR S IR 1CU A I A 2 IR B I G
W6 PRI R 0B T ST, 45 SR 34 Sl s K A 5 K e S e XL
B B PR 2R A AT B OGRS 3, T 2 A I R A IE 5 3
AW, IFCH ICU B3 W a1 i DI RS
W ORI E SR AMEREZ , AT Re A R e 2
PR APERRAE R R AR E MR T I Y o 2k, (AL [+
FERGAEBEIT AL IE . ASBFFE A, QAN A B s [
VERRCIE R D0 Ao i ik B4 5 B e JER e XU A i
2B (OR =2.56, 95% CI:1.93 ~3.40) ,

ARHIFFE A e s T S o) 25 [ B 2 i e P & ) ER
AT 15 d DI AEBE 2 ~ 4 8] ) B B 2k
YR I 2y 5 f5  H SR Bk 75 d B s B e
B U 3G 3T 110 £% (OR =109. 14 ), 75 HAh 5 7%
I Y g £ I B B g XU () BIF 5 H [ A 2 IR
58 I 1] F2E < 717 J8 e IXU I 22l 348 o eyt 42 =20 Il
IRSEBRATE AL BE [ K AR B 2 3Ry MR
DEPERRAE 0 ST K 0T JDk ol 1 B S AT RE R ool
FRKEA o AR B B TAD 5 508 1 4, O TR AE
PP A BE 17 50 Hf o K B80T B SR R A 1 5
M, FRATTX A B ek ) ik 28 d (JRee & AR B KRB0
BEWIEOAE T — L B, 451N ek
AR BEA R, rpoO DK A8 5 8 e s g XU 34 in
ORI 2 (OR =1.60) >k ] PICC Jy X &4 &5t
IO 2 o) A 8 5 s [ SR g XL 1 A o 3 O
(F£6) . TEHMFIEBE MR PICC B4 1Y 7 B A ] —
WEAE 30 d DAL B KT IR AR B 2805 00N e
I G AT, N AT Bl K, 28 T YR AR X 3™,
AR EE SR E S e, AT CVC B8 T
25 LR B S KU S BRAS S 3, 43 BT JE R oA — T T
BrEEBE R CVC A TE S N2 A Y B ik
P EHG (<30 CFU/m’) f TG T 4 3 A 8 v R AT, 1
JUTF B Z s s B A2k T, WP BN G T T
A B S YD A R AR E S T O A ok H BREE
B3 N G705 sl 1 B s KRS B /DN 5 55— 7 1T 5 R
FH CVC Jy B A A 10 348 B BT Tl R e e (— i
30 d ZEA5 VRIT A AR R AE) SR A O, US4 R
I ML R 45 2 %90 S v P L R R A AT v
VAT 202 5008 5 R A s 4, 8 3 9 s S8 kB
4, 45 53R B A0 O T e 2 TR 5 v 1) R R B

PURH A5 L0 52 B 4 (R, ASBIF 5 PP R B A
W] RE R X e Tk e IR, P D B A B R S PR R A T
ST, AN B B 51 5 A T 2 O
BT RO BRI AR B AR
A3 R AT 25 W0 (0 P B AR S ) Ay 707 %8 A
SEEAI ) )RR R SO 2% 25 A (1 T A5 82 ek ) 25t R e ik
Ty T, JX 26 P2 vl B8 22 52 Wi o K LA 15 R e SR g
AELSERHR . BEAh, BRIk B 6 R B AR I R
BRI A 1 ST T DAY CRI (H ) TAWISE CRI
AREAS AN (17 ], SR e R 2. 30%0) , R EH XS CRI &
JF93 8

Zi BT, ADoK R T IR e R A A
PR e e RS In Z 18] — 5 S HE, 1] REAUN ARSI
FNNR . B AR B R I B, AL ik
AU AT R PR e A A ST S B R AR

S E 3k

[1] Fadoo Z, Nisar M I, Iftikhar R, et al. Peripherally Inserted
Central Venous Catheters in Pediatric Hematology/Oncology
Patients in Tertiary Care Setting: A Developing Country Expe-
rience[ J]. J Pediatr Hematol Oncol, 2015, 37(7) : e421 -
e423. DOI.10. 1097/MPH. 0000000000000369

[2] Rabensteiner J, Theiler G, Duettmann W, et al. Detection of
central venous catheter-related bloodstream infections in
haematooncological patients[ J]. Eur J Clin Invest, 2015, 45
(8): 824 -832. DOI:10.1111/eci. 12477

[3] Morano SG, Latagliata R, Girmenia C, et al. Catheter-asso-
ciated bloodstream infections and thrombotic risk in hemato-
logic patients with peripherally inserted central catheters
(PICC)[J]. Support Care Cancer, 2015, 23(11) . 3289 -
3295. DOI.10. 1007/s00520-015-2740-7

(4] BUTH], 255, W, 5 BRI Bow 88 T8 A S i
SR R 5 S SE R R M (] v [ B B 2 2
%, 2016, 26(1): 119 —123.

[5] Sakai T, Kohda K, Konuma Y, et al. A role for peripherally
inserted central venous catheters in the prevention of catheter-
related blood stream infections in patients with hematological
malignancies[ J]. Int ] Hematol, 2014, 100(6) ; 592 - 598.
DOI.10.1007/s12185-014-1677-9

[6] Sriskandarajah P, Webb K, Chisholm D, et al. Retrospective
cohort analysis comparing the incidence of deep vein thrombo-
ses between peripherally-inserted and long-term skin tunneled
venous catheters in hemato-oncology patients[ J]. Thromb J,

2015, 13:21. DOI: 10.1186/512959-015-0052-2



2642

o =R R AR 2E4] ,2016,38(24)

http : //aammt. tmmu. edu. cn

[7]

[10]

[11]

[12]

[13]

MG, WRaL e, RRWIME, S U IR0 R R e G
B Hr ()], e B2 2%k, 2013, 23(12)
2834 -2836.
Tumbarello M, Spanu T, Caira M, et al. Factors associated
with mortality in bacteremic patients with hematologic malig-
nancies [ J ]. Diagn Microbiol Infect Dis, 2009, 64 (3):
320 —-326. DOI:10. 1016/j. diagmicrobio. 2009. 02. 008
Vuotto F, Berthon C, Lemaitre N, et al. Risk factors, clini-
cal features, and outcome of Pseudomonas aeruginosa bactere-
mia in patients with hematologic malignancies: a case-control
study[ J]. Am J Infect Control, 2013, 41(6);: 527 - 530.
DOI:10. 1016/j. ajic. 2012.07. 012
FRME, R, ez, 5. b E IO S8 R
Hah = AR 2 ho TS PRI AT R AP [T o
e AR, 2016, 37(3) . 177 -182.
SRR, LD, ERE. MBRHE B 8 B B e
WP ()], sh AR B B 2 Ak, 2015, 25(4) .
862 - 864. DOI.10. 11816/ cn. ni. 2015-140073
Liu H, Zhao J, Xing Y, et al. Nosocomial infection in adult
admissions with hematological malignancies originating from
different lineages: a prospective observational study [ J].
PLoS One, 2014, 9(11): el13506. DOI. 10. 1371/jour-
nal. pone. 0113506
Huoi C, Vanhems P, Nicolle M C, et al. Incidence of hos-
pital-acquired pneumonia, bacteraemia and urinary tract in-

fections in patients with haematological malignancies, 2004-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

2010 a surveillance-based study[ J]. PLoS ONE, 2013, 8

(3): e58121. DOI:10. 1371/journal. pone. 0058121

FvK. ICU A BB IE Y FE IS R Logistic [m] )7 4347

[J]. PEMAEA:, 2011, 49(27) ; 43 -44.

s, SKRWL, M, SE. MUVRORME BE R I e R AT

KEFEGHI]. hEERRIF 4, 2015, 25(15)

3480 -3482. DOI:10. 11816/ ¢n. ni. 2015-142082

WREBE, EBELL, A, 55, ICU REIMEREE# KA —

WIEBE R YRR IE 3 A [ 1], h AR B B e 2 A A,

2015, 25(9): 2018 - 2020. DOI.10. 11816/cn. ni. 2015-

135708

TKZFE, TRBR. BRI RSP chR [ M. JbaT Rl

AL, 2007.

e N RILATE TAE BB, B B R g 12 W b ol (A7)

[M]. Jbat: ARTPEH R, 2001 10 - 12.

E)TEE. 778 A P S O B G I R 3 AT (D ]

TRIERIRE, 2012.

FUHEF. UMk 1 0 R o P SR A 6 TR 3R B 7 X 5

W[ D]. HENFERE K, 2012.

T, =Wy, FER. TRZ R XK 24 5 i

9o S AT I ) B B R e R s [T ]

B4, 2016, 15(4) : 250 —253. DOI:10. 3969/

j.issn. 1671-9638.2016. 04. 008
(Yr#5:2016-09-12 ;&[0 :2016-10-14)

(4% )



