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A systematic review of diagnosis value for CEA and CYFRAZ1-1 in non-small-cell lung cancer”
Xie Shuqgin sYang Huijie ,Bao Yixi®
(Department o f Clinical Laboratory , The Second A f filiated Hospital of Chongqing
Medical University »Chongging 400010, China)
To evaluate the diagnostic value of serum CEA and CYFRAZ21-1 in patients with suspected NSCLC with
PubMed.CBM etc. were searched for studies about serum CEA and CY-
FRAZ21-1 in the diagnosis of NSCLC. We screened studies identified for inclusion and determined study eligibility according to the

Abstract: Objective
lung pathological diagnosis as the gold standard. Methods

criteria of inclusion and exclusion. The characteristics of the included articles were appraised and extracted. Statistical analysis was
performed by Meta-DiSc 1. 4 software. Quality of included trials was assessed by QUADAS. Then the summary receiver operating
characteristic curve (SROC) was performed and the area under the curve (AUC) was calculated. Results 38 articles were included
in this meta-analysis while 1 679 articles were searched. The studies involved 5 140 NSCLC patients and 3 834 cases as the control
group. The meta-analysis reported that the heterogeneity among studies (CEA, CYFRA21-1,CEA+ CYFRA21-1) was high. The
AUC were 0. 723 0,0.880 4 and 0. 913 4,respectively. Conclusion The diagnosis value of CEA and CYFRAZ21-1 in NSCLC is con-
firmed, while combining CEA and CYFRA21-1 can further improve the diagnosis.

CEA; CYFRAZ21-1; systematic review

Key words: carcinoma, non-small-cell lung; diagnosis;

AR o NP e 2 B A BT PN 2 — 7 . 916 (] B R E F 5T L1 WPt AR CEALCYFRA21-1 F 0 5 1k

Bl GLOBOCAN BF 5% % 5 2% B . 2008 48 & fiti s 58 & 161
TR G R 0 BRI 12, 7%0) L Il A6 T2 AN % 138 7
GE B % 18, 290, i JE /1N 48 Jifd fifi 48 (non-small-cell lung
cancer, NSCLC) £y (5 ifiJi 1) 80 %0. fili g R W E R A B2, K £
BB E A B IZ B T o F R B PR 56 5%, BB IR 97 RORTELE
L5 AFEAFARMT 15567 . HAnR B Ae 15 2 5 02
RABIRIT  HAAF RN LA B R B i o b8 A 25 0 7E il
W R E T HERA RSB E . CRNEREES S
fabr . HAT. UG PR o F 0% B A5 OC R AR A CEALCY-
FRA21-1,NSE,SCC,CA125 2, {H i ¥ il 981 b7 22 9 3 I Il 9
J R 1 BRITUEE bR A7 TE — o 1 JR BR A S T 6 6 A6 W0 T 42 5 i
B (RTT BB AR S B B AG. BE , B N R 8 bR A A
M D HREAE T A B SRR . AR B 9 0 R S T A
W 7 i X I E CEA A CYFRA21-1 #£ NSCLC 12 Wi #i {A F
17 F WL I

1 #EREHE

1.1 A 5 HEBR 5 HE

*  FE4TUE . HKT A RFE L4 YR B3 H (CSTC,2009BB5399) ,

BRI NSCLC 1912 W PR 1 5% SCHK » BR T H SR 3 300K
L2 WIRMRRERE HARE: (DBFFEY8 NSCLC
KB AT AT S8 g B B L Xk B L A AR B 191 A R AR A
Fe BAE AT . (2) LU B2 W7 B b . (3D 7 i O LK
SN 3R R U T R AR 3R . HEBR A v - (1D NSCLC 955 i
T TR ST MO 25 W6 TS R 5 (2) SO L 2R ik R
AT IS SCHR 5 (3) HL AL e 3 A T R] — Sl dh A9 SCHik

113 4R SURBE (SEND 5 B (SPE) 5 ] #2 By
& B
1.2 K&REWK HHEPLKEZR PubMed, Embase, ScienceDirect,

Springer,Cochrane library, Ovid, CBM,CNKI, J7 J7 . 4k 3 % 3%
P o TR SCRE R TR Sy < TR R /)N 20 R L A AR AR L R IR A
JE 2 W &5, 3 3K R 1A 8 - lung carcinoma, lung neoplasm,
lung cancers, NSCLC, CYFRA21-1, cytokeratin fragment,
CEA. carcinoembryonic antigen, diagnosis 4, 3k ¥ & % g
2% Cochrane YMERM TAEFM .

1.3 BERHEER  h 2 2490 4k BREUSE ] E i 98 A HEBR bR AE

A @ iIHAE# . E-mail ; yixibao@163. com,



e 2430 - E AR I E ¥ 407 2011 48 12 A % 32 %% 21 #] Int ] Lab Med,December 2011, Vol. 32,No. 21
20l 7 b 7 3 SCHR A IBCECHE I 38 AR, i AR SC Tk B BT T gRl MR E ARG
PR R 45 SR B — 2ok L B R —EonhE %'Lfle&m%%%‘lﬁ] ik M % NSCLC 41 Sof B 2
k. . B 2007 4R i 89 111
1.4 SCEKBREEM i QUADAS & 3£ 1 14 4 H X 9h A . . o5
e . 1=) \ “ ” “ ” “ i 009 2
ABFGE B SRR R A7 4. B8 A B o T 0
P R A5 R B g IR 2008 i o o
T A2 B A SCHR P TS L AR B R B85 BT ORI Ji S 2009 4R ] 56 46
1.5 it a8 FIF MetaDiSc 1. 4 84T G012 53 91 Koga H 1994 4£L25) EES 118 37
2 A T 2% r ) 2 33
%‘%,*UFH X ﬁgﬁﬁﬁﬁﬁﬂ/\ﬁn@ Eﬁﬁ]ﬁl‘i’ﬁﬁ I ‘[;F/Tﬁdg“ Bitterlich N(HD)ZOlO q.:[zﬁ] ﬁ%@ 326 160
J T AN - <225 96 U] S o 38 /N 5 25 Y6 ~ 50 V6 T Sy v A R S R o .
N ‘ N o Bitterlich N(GD)2010 4E20] e 158 128
P >>50 Y0 W BIF 5T 45 5 ) A7 76 5 B SR IR M . 25 A7 e S b -
- ) " " N N 27 i
ST FF L8017 45760 o 0 S B D b B R 2 R R Dhert W I994 4 el 1 526
E R AT Molina R 2008 42 PHEA 417 289
2 & ® Rastel D 1994 4E[29] FE eS| 547 546
2.1 SCERAR R 45 R K9 AW 0 S A KRR ) A Sk Huang MS 1997 430 [ 87 58
i 75 S 92T L (75 e B IR Y 5% A
1 6795 . 4% SCHR T 2L AR 0 2 /5 (I8 1) I & ABE5T 38 Brechot JM 1997 4E (3] W 116 23
g A NSCLC B3 5 140 i , H XJ B 41 45 il B v e B B & Macda Y 1996 42022 ok I 150
R ATHESE 3 834 . LN A 8 974 il 45 AT LY SEA KR AE aece ) )
e Nisman B 1998 4E[33] YRR 94 85
[REEER (R A ARTEEFIR (r-1679) | Stieber P 1993 4E4 (I 202 85
l)iw.% EE, FRER. R, Sk HE ~
TOAEAE (et 440) Holdenrieder S 2010 4E[35) T W 128 40
[RREEE REEMHR (1-235) | A . \
lii%ﬁﬁ‘é‘iﬁa"]\ HAXS. WMAHE Nisman B 2009 ﬁ“: U\éﬁu 88 31
THEERAME (99) .
Lai RS 1996 4£[37] HEE 139 118
FREL A (1-136) )
Qﬂw%av?sgm:;wu&mn Molina R 2009 48] V§PETF 472 155
) Keller T 1998 439 T = 220 131
b K, Niklinski J 1994 4£040] P 115 45
Pastor A 1997 441 V9L 71 40

l%ii}%w%’&l@ﬁ%ﬂﬁ (68)

ARG EICER (n=38)

B 1 3Lk 0% kR AR B
x1 AN R BB AT

ik EP3 NSCLC 4l xffd4l
BEfRE 2003 4D CIE 69 36
¥ ZU4R 2008 4L eE 96 90
24T 2006 4EL7) [ 56 45

e 2008 408 LA 70 50
T 2003 40 i 76 36
B B 2001 4E00) [ 83 112
X 2001 41 CHE| 52 20
RERE G 2002 4ELZ i 41 50
it #2001 403 CHE 98 48
PR 2004 401 [ 35 28
% 2004 4EL0] S| 45 80
ZEZE 2005 400 CHE 64 60
e 2009 407 [ 86 33
KR 2003 AR08 T 53 30
VR 48 2008 450100 h 66 32
JE K1) 2007 4EL20) Gl 70 125

L /i e Al =N =N
2.2 JEETEH A 38 RS SCHK 09 T i 4% QUADAS & 3£
b L Sy
BEATVEAL (B 2)
L memges Tanmna s oaaan I |
| | | |
© IRBMERATIRT S [
L | | |
3 SIRRRFRALINR. TRE? I [ —
P s P I | | | |
WAL ? CRIERE TSR
5. iﬁmﬁm#xﬂil\ﬁﬂm#tm&i?ﬁﬁmmﬂ 1§ 73 I
[ Aﬁmv{ﬁﬂiaﬁ TR RN, WL T RS
AR (SESWAR I I |
7 i ﬂ»mmﬂ& CEPfFIF
)2 R | | |
E '**M"”mmmmm I
[NES S | | |
[ 3 ﬁm&iﬁa‘mﬁi&mﬁnﬂmﬂlﬂﬂm&ﬁ!l’l (&35
AR ) | | | |
10.
FRHTH ? GRIRMEME) | 1 |
i
rmrm bR M) |
L it I ... P
e ————
| | |
1. HUURRHRHR TN ? GRS | E— ——
0% 25% 50% 75% 100%

2 (BRE) eoTEE

X E AN

T (RRE)

B2

2.3 meta 53H745

2.3.1 CEA WA HIZR WA 37 4, £ W5 B A7 78
RGeS BT (P=0. 002 0, 17 =44. 8%) , Kt 5% F b L 3% M
ERLHEAT meta 4387 . HSWHEFRIL S BT 45 R 3 2,

2.3.2 CYFRA21-1 (4 ¥ 45 WABFFE 38 4. B WF5E Y
RS2 5 i (P=0. 0017, 1> =45. 0%) , 5 meta 4}
Hra Rk 2,

2.3.3 CEA-FCYFRA21-1 [5r Hrss e dbgh A 12 W58,



EllrtosE A 2011 £ 12 A% 32 6% 21 |

Int J Lab Med.December 2011, Vol. 32,No. 21

o 2431 -

KR S S 5 Bk (P=0.000 0, =72.4%),
meta 455 5 7% : SEN, B 0. 69(95% CI:0. 67~0. 71) ,SPE4

J0.92(95% CI:0. 91~0.94), AUC=0. 9134, SECAUC) =
0.015 6,Q * =0. 8458,

*x 2 = 7T R B

Sl Y AT 55 H0 SENg 5 SPE 5 AUC(SE) * Q F/EK

CEA 37 0.46(0.44~0.47) 0.93¢0.93~0. 94) 0.7230(0.0468) 0.6774

CYFRA21-1 38 0.54(0.53~0.56) 0.94(0.93~0.95) 0.8804(0.0085) 0.8109

CEA+CYFRA21-1 12 0.69(0.67~0.71) 0.92(0.91~0.94) 0.9134(0.0156) 0. 8458
3 3+ it 18-21.

CEA & —f B A28 IR NG b J5 A5 5t e 72 1 I 35 bl 28
F - 7E 25 Jl R i 95 L T Ak PR o PR A B T b R R LR 9
G T B2 AR F . CYFRAZ21-1 2 IE % KOE
PER) bR SR O, E AR MM T b
AR N R A 3 N B e el R
Pastor 1 F] i MEIA 3 # l CYFRA21-1 {8k B 7l 3k
0. 82, 1M R HE 5 2700 SR T Al Ak 2 & O 12 A6 T i B BE A A
0.26, Hy A [ b DX 592 56 3 4 A D00 7 9 A 3 R0 L A A
(B R[] T 301 R 8 b 1 A I 7K S A7 72— 2 19 25 5. i
AWFFE A RGN % W PE#r CEA At CYFRA21-1 78
NSCLC 2 Wi 5 T 190 18

SROC £k AUC fE J2& 5 & 5 — 12 W7 Jr 1 i o M 09 4
Fr o AUC B3EIE 1, U B2 Ko 847, AUC 7E 0. 5~0. 7 BiP A
BARMUERRPE AL 0. 7~0. 9 BI A — M HERR M. >0, 9 B A 3
B R PE . AP R, CEA 1 CYFRA21-1 Y AUC {4y
AR 0.7230,0. 8804, A — & Y HERG . B CEA Fil CY-
FRA21-1 2 W, il #2585 AUC {2 0. 9134, HA7 5 5 i v A 12
P A 7T 4 s A 00 i) UK L B CEA0. 46) ,CYFRA21-1
(0.54) % 0. 69, AT BRI I2 2

2 AR AR AR I B AR B S Ak T L SR A
ST TR TE O WOk R B SE R A AL T kTR, R
AN AT AE T AR £R7 114 7T R

AT 5 1) Jy BRAE < PRI 499 A\ SR 2 3 3 o A R L SR AT T
Bl & K T VR IR BLAS B i/ 1 9 R}, TT BB S 30K 8 Sk
PR FLAS SO AR 2 1 o [ A 5 (0 45 AR T 45 K, 3R T
REZh RGP R — B 19 R R . 99 A SCHRBR 52 S v 9 3¢
SCHk T AR BN A5 32 B 5 R b i B S 4 F o
TN .

2 ik, CEA.CYFRA21-1 % NSCLC f — & 12 Wi i
.84 CEA Ml CYFRA21-1 ] 48 i A2 Wid g

2% 30k

[1] Ferlay J,Shin HR,Bray F,et al. Estimates of worldwide burden of
cancer in 2008; GLOBOCAN 2008 []J]. Int J Cancer, 2010, 127
(12).:2893-2917.

[2] Sriram KB, Larsen JE, Yang IA, et al. Genomic medicine in non-
small cell lung cancer: paving the path to personalised care[]]. Re-
spirology.2011,16(2) :257-263.

[3] Han KQ,Huang G,Gao CF.et al. Identification of lung cancer pa-
tients by serum protein profiling using surface-enhanced laser de-
sorption/ionization time-of-flight mass spectrometry [ J]. Am ]
Clin Oncol,2008,31(2):133-139.

(4] B AL RG], FIA04E, %, B % SCCL.CYFRA211,NSE il
CEA I i 1 PR 3 SCLT 1. 4L P UL BE 24 B % 4R 5 2010, 31 (1)«

(5] g fele B it Ay fke v R WS i 338 I 980 s 3 40 30K 2 D00 7 =1 /0 A4t i
I T I R A (). VLR B2 25 ,2003,29(3) :191-192.

(6] WM ZUK . {4 K. TPS.CEA il CYFRA21-1 B4 6 W Xt 3E /1 41 i
Jil g (4932 WA (B 0. 52 F S 2F 44 7, 2008, 24 (16) £ 2774-2775.

(7] Z=40.75 [ 25, BhBi kR 4 CEA.CYFRA21-1 B K 78 =l /I 40 i i
9 T 2 BT LT . T S e 2 44 7, 2006, 19(5) 1 432-433.

(8] TaE#E. M F . 4 3. 45, Mg M2 B D i 1% 3% i 7 i /0 4il i
Jili 455 32 W T I R AR AELLT . P B 56 PR 24 44 7, 2008,31(5) : 555+
556.

Co7  E M, 7 3C#C RN &5 D0 R b Jg A o 400 00 3k /N 40 J I 388 9 1
PR FBRFELT]. ek B 5 2 24 75, 2003, 26 (8) 1 491-494,

C10] WM, 2= 7, 6 2%, 45, AR /N 40 J il 98 38 & 1 7% CYFRA21-1 1
CEA (i R L FELT . Bedgg B 38 8 5% - 2001,28(6) :421-423.

CLTD 03 o At 5 RO . D6 2 P Tt gt LR Jib 94 4 2 0 1) 18 DA 17 ) 8
[J7. P9Il BE 2, 2001,22(11) :1029-1030.

(127 AEBESE. b AR TE BB S IR PR KB EN I M & e 19 A B
2 0 A S s T A T S 0 2R R K T A A R T Sk 9 1
W R SCLT . o [ 45 4 I R, 2002, 18(2) 1 133-135.

C137 ot S it , A 585 Bk 5 4 . Sl /DN 20 s i 20 387 0 5 T 9 4 32 400 119 6
A RN B R R SCLT L. 95 MBS 2 B A 4, 2001, 21(2) : 149-
151.

(147 BRA T, B INAHe. I 35 e 988 s 1 4 76 I 9 12 W87 b my 3 ST L i R
Jili 2% 75+ 2004,9(6) :590-592.

L15] Wi, Bhisuomn , bk 53 7, 56 40 f 7R O B 19 S8 38 AR e 3R/ i i
it gzt 12 e o7 PR LD 1. BRI IR 5 2% A ) LR 2 2% 7K, 2004, 10
(2):122-124.

(167 2928 /M. I7s CEA 5 CYFRA21-1 K I % it 95 12 W7 0 (4
AOERITLI . o B i v e A 2% 44 7. 2005, 15(2) £ 278-279.

(177 AR %, PR, B 4. 2. 1M 3% CEA f1 CYFRA21-1 # ] 15
NSCLC Il R 2 Wi (89 A G HERF5E [T AR I P2 2%, 2009, 17(2)
261-263.

(18] B4 B H 3. B Al . Il 7 CYFRA21-1,CEA 3 % 35 /) 40 g
it 8 4 1 DR 2 LT . WAV BE 2 . 2003, 25(3) : 189-190.

C197 BRMERR - Mg 8, bt . 22 ol Ji e A 1 00 106 5 50 00 it S 1) 1 (L0 0. oo
2447 ,2008,14(3) 1 207-209.

[20] JA B, BEW0HT B 2 o 5. B B PR A0 7 3000 375 i e A 5 4
Xef A /)N A L Jif g 6412 W (6L . o IR S 9 2 T 44, 2007, 11(12)
1628-1631.

C21] X5, SR . 4 J0UJ I Ak 2600 76 I 36 12 65 v 0% s R o P 0 fELCT .
PRAR P B 45 4 ¢ 75,2007, 16(31) : 4687-4688,

[227] FRBLW],XBEH, 44 9. PEM CYFRA21-1,NSE F1 CEA X JE/N 41
iRt g A2 WA (R LT ). P [ S 2 W72 L 2009, 13(4) 1 489-492.

(23] BT, DHPLAS SR WIS . 300 1 375 i 90 A 2 0 006 A RS T 2 I 9 12
g R LT, SR R B2 2% . 2008, 16 (10) : 1694-1696.

(247 8538, 1 5% 06 , FI5, 2. LunX mRNA B4 CEA,SCCA.CY-
FRA21— 1 = J50 i 7 35 012 W A6 /0> 40 Bt Fils 938 104 1 PR 2 A A fE
[T, S5 54656 £ 2. 2009.27(6) : 591-594.



. 2432 -

Ellrto s E A 2011 £ 12 AF 32 6% 21 |

Int J Lab Med.December 2011, Vol. 32,No. 21

[25] Koga H,Eguchi K,Shinkai T,et al. Preliminary evaluation of the
new tumor marker,CYFRA 21-1,in lung cancer patients[]]. Jpn
J Clin Oncol,1994,24(5) : 263-268.

[26] Bitterlich N, Muley T, Schneider J. Centre-independent detection
of non-small cell lung cancer (NSCLC) by means of classification
with receiver operating characteristic (ROC)-based data transfor-
mation[ J]. Anticancer Res,2010,30(5):1661-1665.

[27] Ebert W,Dienemann H, Fateh-Moghadam A, et al. Cytokeratin 19
fragment CYFRA 21-1 compared with carcinoembryonic antigen,
squamous cell carcinoma antigen and neuron-specific enolase in
lung cancer. Results of an international multicentre study[J]. Eur
J Clin Chem Clin Biochem,1994,32(3):189-199.

[28] Molina R, Auge JM, Escudero JM,et al. Mucins CA 125,CA 19.
9,CA 15. 3 and TAG-72. 3 as tumor markers in patients with lung
cancer; comparison with CYFRA 21-1, CEA, SCC and NSE[]].
Tumour Biol,2008,29(6) :371-380.

[29] Rastel D, Ramaioli A, Cornillie F,et al. CYFRA 21-1,a sensitive
and specific new tumour marker for squamous cell lung cancer.
Report of the first European multicentre evaluation. CYFRA 21-1
Multicentre Study Group[J]. Eur J Cancer, 1994, 30A (5):601-
606.

[30] Huang MS, Jong SB, Tsai MS, et al. Comparison of cytokeratin
fragment 19 (CYFRA 21-1), tissue polypeptide antigen (TPA)
and carcinoembryonic antigen (CEA) as tumour markers in bron-
chogenic carcinomal ] ]. Respir Med,1997,91(3) :135-142.

[31] Brechot JM, Chevret S, Nataf J, et al. Diagnostic and prognostic
value of Cyfra 21-1 compared with other tumour markers in pa-
tients with non-small cell lung cancer:a prospective study of 116
patients[ J]. Eur J Cancer,1997,33(3):385-391.

[32] Maeda Y,Segawa Y. Takigawa N,et al. Clinical usefulness of ser-
um cytokeratin 19 fragment as a tumor marker for lung cancer
[J]. Intern Med,1996,35(10) :764-771.

[33] Nisman B, Lafair J, Heching N, et al. Evaluation of tissue poly-

peptide specific antigen, CYFRA 21-1,and carcinoembryonic anti-

gen in nonsmall cell lung carcinoma:does the combined use of cy-
tokeratin markers give any additional information? [J]. Cancer,
1998,82(10) :1850-1859.

[34] Stieber P, Hasholzner U, Bodenmuller H, et al. CYFRA 21-1. A
new marker in lung cancer[ J]. Cancer,1993,72(3):707-713.

[35] Holdenrieder S, Von Pawel J,Duell T,et al. Clinical relevance of
thymidine kinase for the diagnosis, therapy monitoring and prog-
nosis of non-operable lung cancer[ J]. Anticancer Res, 2010, 30
(5):1855-1862.

[36] Nisman B,Biran H,Ramu N,et al. The diagnostic and prognostic
value of ProGRP in lung cancer[]]. Anticancer Res, 2009, 29
(11) :4827-4832.

[37] Lai RS,Hsu HK,Lu JY,et al. CYFRA 21-1 enzyme-linked immu-
nosorbent assay. Evaluation as a tumor marker in non-small cell
lung cancer[J]. Chest,1996,109(4) :995-1000.

[38] Molina R, Auge JM, Bosch X, et al. Usefulness of serum tumor
markers, including progastrin-releasing peptide, in patients with
lung cancer; correlation with histology[ J]. Tumour Biol, 2009, 30
(3):121-129.

[39] Keller T,Bitterlich N, Hilfenhaus S,et al. Tumour markers in the
diagnosis of bronchial carcinoma: new options using fuzzy logic-
based tumour marker profiles[J]. ] Cancer Res Clin Oncol, 1998,
124(10) :565-574.

[40] Niklinski J, Furman M, Chyczewska E, et al. Evaluation of CY-
FRA 21-1 as a new marker for non-small cell lung cancer[J]. Eur
J Cancer Prev,1994,3(2) :227-230.

[41] Pastor A, Menendez R, Cremades M]J, et al. Diagnostic value of
SCC,CEA and CYFRA 21. 1 in lung cancer:a Bayesian analysis
[J7. Eur Respir ],1997,10(3) :603-609.

(42 RRIETS o W AT i 9 i 988 bk 35 0 BF 9 0k JRe (L 1. ARl R 5 4%
AP TR 24K ,2003,9(6) :532-534.

s H I :2011-07-09)

458 2428 T
MR B RS B R REEE TIRALE IE .
TR S LR Y R S IR AL B L0 b R R e T R AR L K
BT 55« LA BT TR 2 0 A R A T L S BOUR A B R L 1 AT g
PERG R H AR [ R 3 AR BE R TR B AT . R
W % 4 (1 75 S A N DA AT B Je B 1 R B 0 43 BT L R
9 DX OGO T R 32D 1 T 3 I 0 0 W T BEL U A0
TRRE A A R PA BEBE B & A4 FIRAT I 2R 4R .
(EH:BHTMNEFRE—WBEREN S RTFTRER
B R E A K E A A TR Y A8 e SR R T, R M
THRBRAGIER TR EE LT ARG

S & ik

[1] Clinical and Laboratory Standards Institute. M100-S20 Perform-
ance standards for antimicrobial susceptibility testing; 20th infor-
mational supplement[S]. Wayne,PA;CLSI,2010:52-55.

[2] Tenover FC, Arbeit RD, Goering RV, et al. Interpreting chromo-
somal DNA restriction patterns produced by pulsed-field gel elec-
trophoresis:criteria for bacterial strain typing[J]. ] Clin Microbi-
0l,1995,33(9):2233-2239.

(3] B, X, PO 55 20 Ak TR 40 28 o AR T 7 1 2 o Jek e

FEik LI A E I # 2 2e 75 . 2010,27(1) ; 211-215.

(4] AR HF R R B 51K, 45 2 2 T 24 4 2 {5 0 o 1A A o %
SrprLT]. PR B B 27 22 7 2009, 30(4) - 328-333.

[5] Bertrand X, Thouverez M, Talon D, et al. Endemicity, molecular
diversity and colonisation routes of Pseudomonas aeruginosa in in-
tensive care units[ J]. Intensive Care Med, 2001, 27 (8):1263-
1268.

L6 PEATMR, BRAF X, X825 TAE W47 b 12 B J s 4 2 (B 00
BT 240 B Jok e 3 S e vl vk A B LT DL b B 5 Ak T R R
2010,10(1):17-20.

[7] Douglas MW, Mulholland K,Denyer V,et al. Multi-drug resistant
Pseudomonas aeruginosa outbreak in a burns unit-an infection
control study[]]. Burns,2001,27(2) :131-135.

(8] oIy A T 9h 2248, 4%, JL 3 5 e 3 b A8 L4 2 18 58 i 7 1) [
PEAELT ], v B 2% 25 . 2011, 10€3) 1 161-165.

[9] Spencker FB,Haupt S,Claros MC, et al. Epidemiologic character-
ization of Pseudomonas aeruginosa in patients with cystic fibrosis
[J]. Clin Microbiol Infect,2000,6(11):600-607.

L1006 Bk b 22 05, 7 g7 45 FAE W47 B s JBE 181 43 A B Tif 245 ¢
SOPHTLY ] bR PR 2 4 35, 2008,29(2) : 119-121.

(e B #0:2011-08-19)





