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ABSTRACT: Objective To investigate the incidence, pathogens, and clinical features of infection in
consecutive cases from 2010 to 2012 in Peking Union Medical College Hospital. Method The incidence,
pathogen, treatment, and outcomes of patients with hematological diseases who had positive findings of bacteri-
um in their samples from 2010 to 2012 were retrospectively analyzed. Results There were 449 positive samples
(5.8% ) from 4 890 patients during this period, among which 388 were proved to be with pathogenic bacteria.
Samples separated from patients with community-aquired infections accounted for 8. 4% of all positive samples.
Most community-aquired infections were caused by Gram-negative bacteria (75% ), although no multidrug-resist-
ant bacteria was observed. Samples separated from patients with nosocomial infections accounted for 91. 6% of all
positive samples. Respiratory tract (49.4% ) and peripheral blood (32.6% ) were the most common samples
with positive results. Skin soft tissues (10.4% ), and urine (3.7% ) were less common samples. Most of the
pathogenic bacteria of the nosocomial infections were Gram-negative (66.9% ). The most common Gram-negative
bacteria included Escherichia coli (13.8% ), Pseudomonas aeruginosa (12.1% ), and Klebsiella pneumonia
(12.1% ), while Staphylococcus aureus (10.4% ), Enterococcus faecium (7.0% ), and Staphylococcus epider-
midis (5.1% ) were the most common Gram-positive bacteria. Gram-negative bacteria consisted of most of spu-
tum samples and peripheral blood samples. Samples from the surface of skin wound and anal swab were composed
largely by Gram-positive bacteria (63.8% ). The detection rates of extended-spectrum beta-lactamase-producing
Klebsiella pneumonia/Klebsiella oxytoca, Escherichia coli, and Proteus mirabilis were 24.0% , 87.9% and
38.4% , respectively. The resistance to Acinetobacter baumannii was serious. Multidrug-resistant, extensive
drug resistant and pan drug resistant A. baumannii acountted for 74% of all A. Baumannii infections. Stenotroph-
omonas maltophilia showed low resistance to sulfamethoxazole/trimethoprim, levofloxacin and minocycline. Also,
22 methicillin-resistant Staphylococcus aureus and 9 methicillin-resistant Staphylococcus Epidermidis were detec-
ted, which were only sensitive to vancomycin, teicoplanin, and linezolid. All patients were treated in the haem-
atology wards and most of them were under agranulocytosis or immunosuppression. Finally, 22 patients reached
clinical recovery through anti-infective therapy, whereas 49 patients died. Among those deaths, 42 patients at-
tributed to severe infections and infection-associated complications. Fourteen of all the deaths might be infected
with drug-resistance bacteria. There were 61 samples proved to be bacteria colonization. Nonfermenters such as
Acinetobacter baumannii and Stenotrophomonas maltophilia made up for a large amount of bacteria colonization.
Conclusions The pathogens of nosocomial infections in the hematology ward are mainly Gram-negative bacteria.
The incidences and pathogens vary from different infection sites. Nosocomial infection still has a higher mortality
rate. Once nonfermenters are detected positive, the pathogenic or colonial bacteria should be distinguished.

Key words: bacterial infection; hematological disease; nosocomial infection; Gram-negative bacteria; Gram-positive bacteria;
drug resistance
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Table 1 Positive samples from different sites in patients with nosocomial infection

2 B 22 R i
AR Bacterial souce Grdmﬁp(:lltla\(lzl blzil@ria Gramf(;arfvrellfcteria A3 Total valie
IR T Respiratory tract [n (%) ] 39 (22.2) 137 ( 77.8) 176 ( 49.4)  0.002
¥ Sputum (n) 33 129 162
WS W EY) Bronchial aspirates (n) 3 3 6
£ 37 55 LRl Bronchofiberscope specimen brush (n) 0 1 1
EEE (MEEKT) Upper respiratory tract (throat swab) (n) 3 4 7
SMEIM (524 1M) Peripheral blood (including catheter blood) [n (%) ] 42 (36.2) 74 ( 63.8) 116 ( 32.6)  0.064
Je BT B AL T Skin & perianal swab [n (%) ] 25 (67.6) 12 ( 32.4) 37 ( 10.4)  0.012
Bk Urine [n (%) ] 4 (30.8) 9 (69.2) 13 ( 3.7) NA
PRIES I Fluid drainage [n (%) ] 7 (87.5) 1 (12.5) 8 ( 22) NA
Wil 51 i Pleural effusion (n) 3 0 3
i AR Seroperitoneum (n) 3 0 3
H3i¥ W& Cerebrospinal fluid (n) 1 ! 5
W4 1813 Fluid drainage of anastomotic stoma [n (%) ] 1 (50.0) 1 ( 50.0) 2 ( 0.6) NA
JEAES AW Fluid drainage of biliary tract [n (%) ] 0 3 (100.0) 3( 0.8) NA
KAE Faeces [n (%) ] 0 1 (100.0) 1( 03) NA
K3t Total [n (%) ] 118 (33.1) 238 ( 66.9) 356 (100.0)

NA: RAH3]
NA: not available

R2 DG PSS RARAA IR IR AL

Table 2  Positive samples from different sites in patients with community-aquired infections

ZH K R Bacterial source

B PR

Gram-positive bacteria

PR

) . St Total
Gram-negative bacteria

IFIEIE Respiratory tract [n (%) ] 1 (12.5) 7 ( 87.5) 8 (125.0)
P Sputum (n) 0 6 6
IEGGE  (MH3KF) Upper respiratory tract (throat swab) (n) 1 1 2

SN E I, Peripheral blood [n (%) ] 2 (16.7) 10 ( 83.3) 12 ( 37.5)

Jz 1k S BT R4 F Skin & perianal swab [n (% ) ] 5 (50.0) 5 ( 50.0) 10 ( 31.2)

JR Urine [n (%) ] 0 2 (100.0) 2( 6.3)

Fit Total [n (%) ] 8 (25.0) 24 ( 75.0) 32 (100.0)

442 August, 2014



2010 2 2012 AR 5T bR g 1 o O LI SE RS AN s 200 v A i v A Bl PR 2530 B

BURBUE R F T BRI AAE o 0 5 A Bl FF B 1
FRPAEH 28 1, wE S ST R S B, 3 4
Urke 2 BIAE TS W] BRSO & AN S AT R IR 23
B, 10 BISLTRRRARSIF JdiE . O Tl & M4
WA e R 2 P T R S 22 B TR P, 22 BB ) B
¥, 2 BIRAL. 7T HISET. 1 BRSBTS B M 25 1) A
RICTEAHBNGT G I RAFHE

WEPIMEEFERBE NIRRT

PRI - FTA ARG IR B R A2 W L
kR R AR AT S RO T, X I B A B
A RPIRTEAN S Horb 83 {31 S AR 1 I AR
(26.9% ), 39 i 2Pk ok L0 4 B 1 o R (12.6% ),
AR G B 90 ] (29.1% )5 2 Ak #iE 21
] (6.8% ) PRAREAFPETL ML 26 B (8.4%); A #E
BESRW LG AR 16 B (5. 1% )5 1ML E R H N
10 4 (3.2% ) 5 HABBAIT &7 Bl (7.9% ) .

PORPIRAS . AL DIRG9 LI i 8 2 e
eI 7 IR AR, (E XA AN [R) i B2 ) S P32 400 )
AR 5 B IR AR 2 BOE AR H 2 AT s
HRATT o FrA B 2RO IEAE L Z ALy s
HGRITRZS, 167 B (50.4% ) A&l KT 60
%5 216 il (68.1% ) AbTF R4 s = k35, H
SR B = R T 1 A 80 Al 12 i (3.9%)
A ERE S 1ICU AfEs ;s 32 ) (10.4% ) #If
HE G

AT REET X GeR 26 B E LA RIG T
JE PR, (H 2 08 e R A B ad 72 R
KA, 2 BIBET: 1 IR R BRI IIRTT L
RAEATHGE . i BB AEPUERRIT IR, 71.9%
B (n=222) WERGARA, HH55.4% (n=123)
ST EOWN RO I B0 AE R UK, RIEESTAERR
75 37.4% (n=83) MLYGANTH 24 B4 R R
IR 7.2% (n=16) BIRGHUNEUR, (A3
RIVEMZ; 55 14.9% (n=33) BAEESMEIRIT
AJERE LA T LR R IT . 12.3% (n=38) &ih
JrREGER . 15.8% (n=49) LT, ST RHM
PR AR AR IR 20 B SVERE AR E I 8
LIPS e Nl 1 S R I s TSR = g 1
A Y P A BRSPS AL T 5 Al 10 i) FET RN T
W, SRR RHETH (14.3%), XHFHBE
SETF AT RS | A5 A I hE 5 S MO 3L
A2 45 (85.7% ), v ab T 5 Bk R s 2 AR W 16
], LAk B = B S B AR S A GEIK . 16 fl,

I ERERGE 13 ], RPMSIET- B h, B
AR T2 Bk, 1 LU BRI S R R DU AR B 4 R T
(16.7%) . BIS AT E (15.2% ) . iR 5 8 1
(1L.1%) . Rip¥am (9.7%) . 4 2% & 51 &
(9.7% ) .

i R e S WY 2 ) e A e
REBRAS, 5 R 200 T 1O DL RS Oy IR GG (28 HER,
60.3% ). JR (22.6% ). WIXF (13.2%), W
R AR (18 #k, 33.9% ) . Kipshkaw (5,
9.4% ) MWELZFATHME (S tk, 9.4%) LBl
Ko TG R4 UL B2 S WP IR e SRR, 8 L 1Y
TR R IR A T L AR B R

15

IV £B 75 PR 2 i ke =2 s G 3 400 1) 45 75 ) 4
R AE Ao T e it R IR 14 99 D AT 149 43 A
FICRATAS TR RS, o HR 285 R A3 BT 12 A Jk
e B 1) (A6 B A A A I, %o T g At R 40 %
PSRRI ERE, BAEEE L, AR BR
3 AP AP SR (4 FRE 2 B R R 6% Fe A4y, PHER
ANer, Wik, B8 TN ARG R, 51K
XL, FIWTHE X, DI L RbEiayT i 2k

AR g IR Bt B 2 A TR 4 KR ol e N Ak
PR, WA DBUEE AL XY & A AL X R
(1 B A BEJG AR AT 0 BH R 0 R B R 5 S R, R R A
IR, ZARA R RGN . PFIEHE %5 7K
AL, FAEBE TR AR I RIRIT ST e, Ab
TR M L F B RS, S A i IR Y B A
s AH R BT 2 TR R, ik RIRYT R R
Gy, AN AR i i ™

AR B MLV RH AR AR AR Bt PR S R DL T R
LR MPIGE | G BRI B R &, e A
JRYLTRALRY 90% LA b5 3 55 HoAb ) Py i v R B 1 F
FEAE A, BB 5 T LA 2 R
B4, %5 2010 J% 2011 4F ¥ [E CHINET 414 fiif 25 ¢4
WA 55 S 1 I P9 4 B D A — B g
Y S5 RE 1993 Z 2004 AFERCHE AL, A7 AU 4
TR W, (A8 AN SR . VB A SR T
SERLAS ORI BT A W BT X Rgs T
K ds B 28 G Tk b R, 3 & e i 5L
S VRSO TR H 3028 M P AR 38

AR M FE A B 3 32. 6% , B LI 2 [

Vol. 36 No. 4 443



BOEE e B B R

FFBE N E, £ 2010 J% 2011 48 CHINET %42 75 59 B
PR 11% 17, SOk oL A0 I Bk 2 2% AR 2 1 1l
TR B R AE 10% ~30% , NJa] o0 3 2% PH A B A
BRVERE A LG R R], 22 %00 3 2 B v v o 17,
ABFFRE LS RS, 7T RE i T AL B4 B iR
L2 AT IRIT , RN = e G i B 1L
Bl# e . 55 1993 Z 2004 4F BT 5T 45 50 M 1L,
BIR KA AT J doe e LR T, (L9 2 P PR
NS B AT ER A | 4 90 (0 28 TR T8 O 19 L 051 O I
Tt, H4.8% FIHZE 14% , [E NN HABBF5E 52 B
Pk R R TR R X ] S SR T AR b
FEETER . EE IR A B AR KR LT
SEBEBGMESA K. A, 2 MR
JE ST B 22 A A I, P 1 i O S 5 O B
HOR MR R BRI E T . BOR AR 5 MR AR A
Ko B, X FA MRS R R, RS
TR ) R e N, R R T RO R A
%, HERAEFKRSIBEE, BRERERE.

MR, B R A R A7 AT DL = M T Ry
E, (EER R A, L 2 R
B 5 A BB R R RRTE IR R T AR,
T B R TR A L, I P A o
22 [V 259

BRI R DLW 2 SR R
G DA AR G . R A B T ) £ 4k TR ALy
B S RIIA T , DRIIH r l  T  E IR
) LB, TR 24 T S T 0 7 R . T
AR IREE T, 52010 & 2011 7 [E CHINET
ST 247 1 0 P B ) %t b, 7= ESBL B 0 3 22
BT 8 0 B 25, ELR X BT B0 2T B s 1
Tk ; MRSA KTt H 407G Ak 2 Bz ) 460 BR 31 46 4 L 051
BERG . ASHFSE LIS AR ShAT B R A 2 A B B 1
it 25 B Ry PR, EL B RN B M ML S BUR T, A )
A 2 R SR T 22 0 A A A O B R T
B35% 10 BIRA BN S ORSAT EEOR R, H
T S RIS 9T 2 R, HX AN A T S
SEE R, Hite5mE, B2 5800 R s
NI RA R 2 WM, I3 LRSI PR (9 2%, {H H AT
IR I B AT

WP, BT RE TR S IRE, 2%
PEMLAE 2 . J5 SR 26 i ss SR PR B 40 A 2R T 1
FE AT AR EL U AT, ELISE AT 5 25 85 45 45 W R AW
BLLLHIRT LA KR AR 2/3 DL LR E

444 August, 2014

697 R B B A, ol 80% /YR
THUBPUER, PR RE 25 B R ST A R
Yo J3A DR (B 25 S B R W IE AR RO 4R
FIFAHUR, XM B H IR WA Fe T REAFE LT
JE s PUAE R AR BT TG A 22 500 R
D REENES . A RS S E RN 1
PRASET-E T, SRASEHE & 85. 7% , UM
SET RN LT B fe dRAS | A2y . A Rl gty
HEGS R . B ER AR TR G A SE T 88 A
FRFRAR P2 AN EhAT T . MRSA SR 25 3 15 FK T
i, XA PRS2 40 T AR SR 2L Bk
Ao TEPIRAAR W BRSOk G ) B T, i S 2y
TR AT RE S8 IR SR BOR A IR, 7 i R L X
TG R S A i TR A T 24 T A e A

Wi L, PRSI T S A AR B ASBTSE
A R FR PR AR T b, 13. 6% Fe 4 25 PRAIE 52 5 Al
PR, TR0 2R T A 2 N Bl T TR R 2 2 L
AL BN 2 0L, FRALE P T IRIGE | IR AR
BERAT, DRI A b B 85 97 b WL 2 B0 B
ZEE IR RPN T BB, X P T8 AR AR 5
MR A R SRR A BRI BRHUR TR A6

gL, i O B B R AT DA 22 R T
&, (HERAR U LA 22 BT 32 o TS B I i
Oyt DL B R ASL A B R 24 3R B T 24 T A A
PR, P RIET R . AL BN
G IR AT DT T, RS B R
LR GBI IRTT

2 £ X W

(L] FRUTHT, mgc. EREgWiag (M) bt AR
TAE A, 1997, 7-12.

(2] XPsp, 2%, MREHE, 5F.2005-2011 48 (M R G50 b
B TRAT R 2 RO 25 AR [T, AR IR 2 2k,
2012, 33(12):994-999

(3] “kflitk, EE, #AH&H, 5 .2010 4 = CHINET 4074
2P [J]. pEURG 5472k, 2011, 11(5):
321-329

(4] T, sk, WHE, % .2011 4 [E CHINET 4614
MFZ5vE e [J]. P EERR S5 4y7 2k, 2012, 12(5):
321-329

(5] whvk, WM, FHTER, 4. 1993-2004 4F L0 b7 2388
Bl B BB G [J]. PAEES 4K, 2006, 86
(10) :664-668



2010 2 2012 AR 5T bR g 1 o O LI SE RS AN s 200 v A i v A Bl PR 2530 B

Efbf, B, fEME, S5 S0 i RCRE AN R R U 5
WM B 254 0 M (1], ek BE v 20k, 2012, 1
(1) :25-29.

Baskaran ND, Gan GG, Adeeba K, et al. Becteremia in
patients with ferile neutropenia after chemotherapy at a univer-
sity medical center in Malaysia [J]. Int J Infect Dis, 2007,
11(6) :513-517.

Gudiol C, Bodro M, Simonetti A, et al. Changing aetiolo-
gy, clinical features. Antimicrobial resistance, and outcomes
of blood stream infection in neutropenic cancer patients [J].
Clin Mincrobiol Infect, 2013, 19(5) :474-479.

Lai CH, Wong WW, Chin C, et al. Central venous cathe-
ter-related Stenotrophomonas maltophilia bacteraemia and as-

sociated relapsing bacteraemia in haematology and oncology

[10]

patients [J]. Clin Microbiol Infect, 2006, 12(10) :986-991.
Al-Anazi KA, Abdalhamid B, Alshibani Z, et al. Acineto-
bacter baumannii septicemia in a recipient of an allogeneic
hematopoietic stem cell transplantation [J]. Case Rep Trans-
plant, 2012, 2012.646195.

Wong GC, Tan BH. Use of antibiotics in a haematology ward-an
audit [J]. Ann Acad Med Singapore, 2008, 37(1) :21-26.
Freifeld AG, Bow EJ, Sepkowitz KA, et al. Clinical prac-
tice guideline for the use of antimicrobial agents in nuetropenic
diseases society of America [J]. Clin Infect Dis, 2011, 52

(4) :427-431.

(WeHs H 1. 2014-01-03)

Vol. 36 No. 4 445





