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Applications of microfluidic technology in clinical diagnosis
SHEN Ren, WAN Liang, JIA Yanwei*
(State Key Laboratory of Analog and Mixed Signal VLSI, University of Macau, Macau, China, 999078)

[ABSTRACT]

decades to control tiny amounts of liquid. A large number of actuation forces can be used to activate the

Microfluidics is a technology which has been rapidly developed in the past two or three

movement of fluids such as pressure pumps or valves, mechanic devices, electrical controlling system, optical
forces and acoustic forces. When applied in biomedical field, microfluidics can reduce the consumption of
sample and reagents and the reaction time, minimize the footprint of diagnostic devices. Also this technique is
compatible with automated control system with the potential to form “lab-on-a-chip” platform by integrating a
series of biological and chemical reactions for a complete analysis. In this review, the basic concepts in

microfluidics, the applications of microfluidic chips in clinical diagnosis and its future prospect and challenges

will be summarized.

[KEY WORDS] Microfluidics ; Clinical diagnosis ; Lab-on-a-chip
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[ Z] BB ST A MIL AR E K B 40 6 itk I 98 (primary breast diffuse large B -cell
lymphoma, PB-DLBCL ) {1 llfi R BASAE gt 42 | MYC JER EHEG L. 73k B4 #r 1 42 3258
K255 — Bt B2 BEGA 1 8 45 PB-DLBCL I PR B R, R AT 412 Wiy FLAR I B R AE o R de K 4%
1.8~74 cm, F¥1 3.3 cm, Hh T EA W56, MEA 812 61, IVE 8 1 6. 17 S s 4l Uk~ Y b A7 G i
A3 SR R 22 38K N EBV IR YR A SR HZEOG R AL 2258k My EEHEIE L. 43R PB-DLBCL
) P 922 0L R 1 g S 2 IR T FLAR L L, T LR AE R LR A IR A 2 v A - R e B R
G PE AR TEAS o MRS Hans 43 B0, 4B 4 & o0 B 4R 7 41 (87.5% ) , /& & Hhoo B 4 g 7 1 )
(12.5%) . 8 {545 1l EBER JF A7 2438 24}y BAME: , JC EBV 8t . MYC e IR AN 23S K6 /% JC MYC T il nk,
i, 45 PB-DLBCL I K R HUAME 5 FLAR S FLIR 20 DX 1), 012 15 0K 5% s B 20 2 2 R fn i 36 7Y
4347 . PB-DLBCL g AR AR/ A Al A 4 0 R, HATIFST i & UL PB-DLBCL H MYC FHEBH M .

[EER] FUIR; 7RI K B QUMK LR 5 IR B s Sape e MYC S HE

The clinical and pathological characteristics of primary breast diffuse large

B-cell lymphoma

WANG Yuanyuan, YANG Zhe, DENG Yuan, CHANG Hongyun, LI Xiaofeng, ZHANG Guanjun, LIU Xi*
(Department of Pathology, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’ an, Shaanxi,
China, 710061)

[ABSTRACT] Objective To investigate the clinicopathological characteristics and the genetic MYC
gene rearrangement of primary breast diffuse large B - cell lymphoma (PB - DLBCL). Methods The
retrospective analysis was performed for the clinical pathology data collected from 8 cases of PB-DLBCL who
admitted to the First Affiliated Hospital of Xi ’ an Jiaotong University diagnosed with breast cancer or
inflammation before surgery. The maximum diameter of the tumor ranges from 1.8 cm to 7.4 cm, with an
average of 3.3 cm. There were 5 cases staged at I EA, 2 at Il EA, and 1 at IV E. Immunophenotyping was
performed by immunohistochemical staining. In situ hybridization was used to detect EBV infection status and
MYC rearrangement. Results Tumor cells from PB-DLBCL were infiltrated into the breast tissues with a
diffuse or slightly nodular pattern, and residual breast epithelium was present. The tumor cells were medium-
large centroblastic-like or immunoblastic-like cytologic features. According to Hans classification, 1 case was
germinal center B-cell group (GCB) (12.5% ), while 7 cases were non-GCB group (87.5% ). EBER in situ
hybridization was negative in 8 cases and no EBV infection. No MYC rearrangement or amplification were
detected by in situ hybridization. Conclusions It is difficult to distinguish PB-DLBCL from breast cancer
and inflammation only by clinical features. The accurate diagnosis depends on histopathology and

immunophenotypic analysis. Most of PB-DLBCL are non-GCB group. Currently, no MYC rearrangement is

KA B g B R AEL R R R B (2016KW-001,2015KW-030) ; Bk 75 4 A 52 3 K #F % LR
it X197 B (2015SF128)
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found in PB-DLBCL.
[KEY WORDS]

rearrangement

Jirt M 3L 9K 12 K B 4 Jf bk I 983 (primary
breast diffuse large B-cell lymphoma, PB-DLBCL ) /&
TR A R I R, 24 o D e M LR A e
190.5% , (AR AT AR TR Y 1%, o 45 Ak TR 1
3%'"', T PB-DLBCL # AL, [F] B i Ry /b
D i PR R BN LAY W12 1 D5 L g B AT
A DX, PR EE X AR 2R B AR R
WIZIRIZ . N TR UEE R, MYC 5 H & HE
e B R TR 18 K B 4 M ik L9 (diffuse large B-cell
lymphoma, DLBCL ) i Ji5 HI| Wr i) T B 45 b 2 — 2,
{H7E PB-DLBCL ' MYC i #9155 bl 475 2> WL 4R
16 o AT 53 AT P4 42 S8 R 2 o — P T 5 Bt 8 )
PB-DLBCL (#1Ifi IR 9 B 412 K G e R A 4,
K A 2% 52 AR K5 DU EB 9% 5 4w 15 19 /N RNA
(epstein-Barr virus-encoded RNA , EBER ) ) ik ,
-8 FH 2 6 JL 6L % 28 (fluorescence in situ hybrid-
ization , FISH ) £ AR K il MYC FE [H it A& 27 o A8 | #5
"f PB-DLBCL Y llfi PR B & MY C % P 38t 1~ ¢
ik, FEEAT SCHREE >, DUIsE X AR 995 19 T

1 Mel5R®

1.1 ME

W B VY 22 A2 38 K A 5 — B 2 B 2010 4F 1
H % 2018 4F 4 H 7 9% BB} 4412 19 8 £ PB-DLB-
CL. 218 2008 4 [ b 45 Sh itk 098 0F 52 /N2 1 4
B R 1 LR AR B R A2 W A o R 2016 A HHE B

Breast; Diffuse large B-cell lymphoma; Clinicopathology; Immunophenotype; MYC

T4 2H 21 (World Health Organization, WHO ) ik [
A 7 AT R, A BF 5 PB-DLBCL 11 44
AR @ 5 T 7L AR M bk L ) BE A
o @FLME NG AR AL, Al AR TR B el 4k
R ) T 00 e bk 2 5 3R M BB T WL FL AR 4
255 0 PR O 2 SR Uk L R A0 A v v L R/
LIRS =TT I S e ] 0 v e SR OO = e B A
S O A B BLD) R, B A2 2016 4F WHO 2 41
AUMEE 73 JABTT W b R 18 K B 2 i 96k 988 1 i 2
ZWibRE . 455 I IR SR 2 R A g R i TR
Ann Arbor 73 R G5, ST B B34 400

8 il PB-DLBCL ) )y 2 £ J 3, K 4 1% 34~
68 % (¥R 53.1 %) o BILLUR LRI F2 )%
W2 R 1 ~30 4 7 B B Y TR R R i i
37 , oL BE S B v 5 1 19 S Ay i A T PR B R
FFAE R BREL I, SR o B R S e s
TR T R A5 T8 1 4 B R BRI B AEAR . 6 141
FBH I3 FLER I U (1actate dehydrogenase , LDH)
B2 BT E L 4351 258.4 UL Fil 261.3 U/L,
7 5 s8R B LR M, LR A2 s ]
62.5% , 73 1 191 £ 35 Ry U0 2L g Jieb 40 £ ok 12 285 3R
Ko MR K A% 1.8~7.4 cm, ¥4 3.3 em. 17
YIRS KEAR 4, 5 50% 5 47 08 Ja 35 U0 B 16 A
A 26, 5 25% ; AT LR A UIBR A 2 6], 5 25% .
A Ann Arbor 2331, T EA #1561, TEA 1 2 3,
IVEM 1 (Z£ 1),

F1 SHIREKMEFLARIRIE X B 406wk 2 788 B9 I R4 1E

Table 1 ~ Clinical features of the 8 cases of primary breast diffuse large B-cell lymphoma
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Figure 1 Pathological staining results of primary breast diffuse large B-cell lymphoma
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Table 2 Pathological features of the 8 cases of primary breast diffuse large B-cell lymphoma
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FURRIR A2y 2 IR R B, PR X Btk D 25 4=
JU T 4 e L R b LR R A 4 B U £ R 4k
2 YEN S

Ji & L bk B 988 /1 UL, Taniguchi 45 Ryan
SRR A AR SR () i R, DLBCL 2 Ji 2
LRI LR A e H LB 2 A .l T DLBCL 1
e ARAE BEA 5 e ggg J5 % 3B A AH G, IR e, F 9 ke
V5 45 5 45 40307 1 DLBCL f4 0 45 19 16 IR A= 40
SEAT R s BRI AN WHO K 5 & X g
2% Z 481 DLBCL 1) 2 — /> il 37 30 Y 9 47 45 55
PERIPEM FIIGYT 2, T PB-DLBCL JFU& 307 (1945
SR, Bierman 251 1 E R4 SNk LRI AE 5T /N2 1)
Ryan %"*'%} PB-DLBCL J& 75 A {4 DLBCL fJ—
AN ST ST T A OCHIGY o 38 3 3% Ko 151
Bt , & 38 PB-DLBCL H-A7 7 X il 2L it 1 A 45 41
T R SRR I R ERR IR R, D5 40
B PB-DLBCL 1 llfi A 95 BRARFAE , AT 42 2 1 PR g B
iR AK R — .

PB-DLBCL 4§ % T &4 Lok, KEHCh Hl
FLIR &9 , Ryan S5 (438, K a0 b A 2L
B 5 51% , 220 FL R 9 7 43% , UM FL AR 29
5% AT MR L5 62.5% , 75 115K T
MAZLIR . 5 2 B RS, YR FLAR 32 SR, 75
fTAnHERR 28 & PEFLIR R % . PB-DLBCL — fi %
IR TCIRERN Y, 5 R R TCRG % | Bz Ik 2% 1 JC A% Kz
FERCAS , 7L 3k TG 191 B R3S 8, BOJEAR D L 3
G397 19T B R BB LT i AR TE S5 I PR 1 LR
FAESE R o WEAE HE FA L B R 7T K 2502 W
S FURR g B R AE . Ryan 58 PR HIE T 2
19% 19 .45 LDH 5 , A4 2 911945 LDH Tt
3 9k 2584 U/L Fl 261.3 U/L, R #& 1972 4F
Wiseman 57 H Hi 119 i & 1 LR bk LU IR0 12 T ps e
HE Y B4, B Ann Arbor I E({UEHL A FL
J i ) 5% T E (2L AR b 4 9 22 B IX sk B 25 )
F2 KO LA ik LR A3 AT A 4, B e R
IR IR 28 T, S 2, PR e s e
NIVEW, 2515 5%,

PB-DLBCL W12 S iy 4l it 28 0 i) Jmg
IR B IR VI BR A 5 (s B A Ay . g 42
TV 285 R 95 F RS T4k T 45 9 i & %) DLBCL
HAUFEE b, FURIRA S5 8mIR , il I -k i
S TR0 [ e A4 A R T 1 e S 4 Y RIR I e R 4
e 1) AT LB A 1 LB S A RRICAE 1) /0N K B 4

TS 433 197 e TR A AR RS BRI 2, 2 BN EOPE 119 B R
AT 42K T 1) g v sl R 28 2L IR 548, R UL
PN 9 14 5 S R HE S SR B AR 254, iR A e
KEZ B OB R EREIE S B4 5
QR 1 D R S Y- DS R A S e 1 I
iR 210 Jf 2% 35 Uk O 20 M A i 4 LCA Rl B 4t i b
ic ¥ (CD20 #1 CD79a) , 1 A %35 b & bric ¥
CK'>"', A% 8 {5l PB-DLBCL 554 I ik i 52
Wit

R 4 40 B A YR, 38 3 3 PR 6 38 1 (gene expres-
sion profile, GEP) AJ LL¥ 75 i K B 2 At itk 1L 964 43
A} GCB F1i% {1k B 4 g # (activated B-cell-like,
ABC) "', X 2 P RIAE L A (AR S8 AR {7538 B A
Il R T I 55 J7 THI B4 AF AE 25 5, GCB W A 35 5
KA A7 3R 4T ABC WAL ™', {H i T GEP 4 K%
LT R | K 2016 4F WHO 7k T 40 2 il g 43 2518
1T MR #E 7% 3£ T CD10 . BCL6 1 MUML %) THC 3¢
%) Hans 73 8 3%, /F 5 GEP 4 B 19 A &4 &
2127, BEA: A 5% 4 i PB-DLBCL H' GCB F1 non-
GCB 1Y L 91 28 AL 8 K, GCB EG A8 A] A 11.1 %~
39.3% O 1 IR HEGE AR 4 Hans 43 LS, 7 4]
(87.5%) M non-GCB, 1 141 (12.5% ) GCB ., 2 F1ilL.
T 15 7 A AR B 2 1) A 7 Bl U Fn e
oM. BeA, B R 0 B4 M Ao i 3R AU Ay
fiE B DLBCL % A= 45 4 Hb an L B 45 350 47 11 9 21
BUHIASAS R A e — 20 B

SRR EY, C-MYCERWIERN S 5T
DLBCL [ & 4= & B ik B, MYC (R385 2k 28 2
& DLBCL 5 I Wi i S B 45 b 2 — "' MYC %%
SR R ] RS R 4 I e R Y Ps3 T S R
R PR A0 i B RE ) B9 XCEAE R, 2% FISH
600 5 Tk 298 B AT MY C BEHERE BCL2 FHEA/EY
BCL6 FEAHERT, B “ WAT o7 7 sl =475 "k e
2016 4F WHO 732 2 HwE SO “ 4800 B 41 ik
B, £ MYC I BCL2 F1(5%) BCL6 TEHE” , Fil 5 4%
25 R TR e g R C-MYC (> 40% ) Fil
BCL2( > 50% ) FH 1 1 %5 A 8 HE B P B, AT A 4“3
FEIRT B, WS AN K (A I T XU T i 7 Bk
“ STk BB L B 7E DLBCL o i
MYC [)3st % 2 A8 X 4 6 R IR 7 AN LS TEAl
AEEZ L, SR, RATEER], R E 1%~21% 1)
DLBCL AJ & MYC 3 [ & HE ', ¥£ Taniguchi
S R A B 5E ) 8 Hf, PB-DLBCL ¥ £ MYC %
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PR = HE FISH il B4 , [R]Bk 50 461 i) &2 C-MYC
S RAAYE . BT, BT R 57 2R
95 191 33k — A 43 Wt MYC 3 [H £ PB-DLBCL 1 Y &
HERE O 5T I E R .

25 I, PB-DLBCL J& Jit & T L I (19 20 UL i 9k
ELI8 I DR 3R B ME 55 L B i L LB R E X 1) o
WS T A B 21 22 A B R R AT . AL 42
I+, PB-DLBCL JiJ3 4l ff 22 3¢ 30 A v 45 - K 8 s
BBl S e BE AN MR TR 2, f g 0 3 B R 43 Ry
non-GCB. H Hij #f 5¢ i K W, PB-DLBCL H* MYC
L EHEBH PR E . PB-DLBCL 4 38 1% P45
A1 5 FR B B itE— 2L o B, Rl & MY C R EHE
7£ PB-DLBCL "% & A= LA RN S
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T P RREE G iR 2 4R s SOX FVIM )3
BT I T S AR A0 B I R & S

A#rer SLerd R

[ ZE]1 BH K75 N (EC) B3 ML b E 7 pe g XY HE 2 (1 (SOX1) MK & A
(VIM) Ji3 8l 7 B SR AE O, HEE I R . e s Il BRI BE 2013 4F 7 H % 2015 4F 12
FWGA 19 120 6] EC fR 35 WAL, 53 45 50 Bl DI Rg vk 8 i il 8 5 1 %t BRA . R T B b e 7
PCR (MSP )+ AR K i 75 B i 20 21 SOX1 . VIM & K o 7 119 T SLARRES 5 20 B LT SOXT . VIM A
Ja 8 F AL 5 EC 5 I R BEARAE 19 5C R 5 FE T SOX1 . VIM B — R I Kl 75 125 1) AR e 5
RN, &R OEC B MG SOX1 2L i 2 F BL 3R (71.67% ) .35 = T X R 41 (10.00% ) (P<
0.05) , EC £ # il s 41 21 SOX1 J: K )i 2 7 H SE 1k % (95.83% ) b 3 = T %t B4 (2.00% ) (P<0.05) .
@EC B L% VIM 3[R JE 8 7 H 34L 2R (60.83% ) 2 18 T % R 41 (12.00% ) (P<0.05) , EC H& i 41
21 VIM ZE R 5 3 F H 3R 3R (94.17% ) B35 5 T XHHR 41 (4.00% ) (P<0.05) . QIfLTE SOX1 . VIM 3 [H ) 3
T H ALK 5 EC B H MR B S5 5 16 00 3o 1 1B L2 R TR A 06 (P<0.05) , 5 HCC ¥
B ARSI 25T TG X (P> 0.05) » @IILTE SOX1 . VIM J& 8 1 W S Ak spoph K B¢ 492 W % 72 UE IR ey
71.67% . 60.83% F1 81.67% , 5 53 FE MK R 7 90.00% . 88.00% Fl 84.00% , E 1 FE H IR M 77.06% . 68.82% FI
86.47% . 5 SOX1.VIM HAIZWT L, WG 12 W i) SR B0, Wi 2 34 1 35 T &5 (P<0.05) 5 AN [R1iZ W 5 =X
4% S LB 25 FE ST 2R L (P>0.05) . 2518 SOXI Fil VIM JE [H H 54k & EC & /R IS 7EAR &),
IML3% SOX1 Al VIM X i3 2l - H FEAL A Rl v] I -F 16 R EC 1T A5 1 L0128

[E48R] T MERIPCEIX YHER M 1; JIEE A ; DNA H3Efk

Detection of methylation of SOX1 and VIM promoters in tumor tissues and

serum from patients with endometrial carcinoma and its clinical significance
SHU Xinhong, FAN Hongli, LI Xiaoyan*
(Department of Gynecology , the People’s Hospital of Yingshan County, Huanggang, Hubei, China, 438700)

[ABSTRACT] Objective To detect the methylation status of sex-determining region Y-box protein 1
(SOX1) and vimentin (VIM) promoters in serum from patients with endometrial carcinoma (EC), and to
explore its clinical significance. Methods A total of 120 patients with EC who were admitted to Yingshan
County People’s Hospital from July 2013 to December 2015 were enrolled in the observation group, while 50
patients with functional uterine bleeding were recruited as the control group. Methylation-specific PCR (MSP)
was used to detect the methylation status of the promoters of SOXI and VIM gene in serum and tumor tissues.
The relationship between the promoters of SOXI and VIM methylation and clinicopathological features of EC
patients was analyzed. The sensitivity, specificity and accuracy of SOXI and VIM alone or combined detection
were also analyzed. Results (DThe methylation rates of the promoter of SOXI gene in serum and tumor
tissues from EC patients (71.61% and 95.83% ) were significantly higher than that in the control group
(10.00% and 2.00% ) (P<0.05). 2 The methylation rates of the promoter of VIM gene in serum and tumor

Vet 3 AR E a4, 34k, 55 K 438700
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tissues from EC patients (60.83% and 94.17% ) were significantly higher than that in the control group
(12.00% and 4.00% ) , (P<0.05). 3 The promotor methylation levels of SOXI and VIM gene were correlated
with the pathological staging, myometrial invasion depth and lymph node metastasis in patients with EC
patients (P<0.05) , and not associated with the patient’s age or tumor type of HCC (P>0.05). @) The
sensitivity of serum of the promoter of SOXI and VIM methylation alone and combined diagnosis was 71.67% ,
60.83%, 81.67%, and the specificity was 90.00% , 88.00% , 84.00% , and the accuracy was 77.06% , 68.82% ,
86.47% , respectively. Compared with SOXI and VIM alone, the sensitivity and accuracy of combined
diagnosis significantly increased (P<0.05). There was no significant difference in the specificity of different
Conclusion

diagnostic methods (P>0.05). The methylation of the SOXI and VIM genes are potential

markers for EC. The combined detection of the SOXI and VIM gene methylation in promoters can be used for

clinical EC screening and early diagnosis.

[KEY WORDS] Endometrial carcinoma; Sex - determining region Y - box 1; Vimentin; DNA

methylation

55 N IR 95 (endometrial carcinoma, EC) J& %
PEAETE R G0 B i WG E IR 2 — R 280
W MR R (R T 8 5y BB B . R
HMIFFE R FRIA Y EC B R AW K, HigF
ERAL, 38 B 4 R IR E K BC A & J& a0 R g
JbEg B AL, T E EC AR IE T S AR MR 5
Ao FRM B 2 U A bR T B R R
SRR, U HOZ R A G 37 X S H SR AL, AT 3 Al
TR DORR , DT (2 4 e 1 A R JM i)
P X Y HEFE H 1 (sex determining region Y-box 1,
SOX1)J& T SOX Z i , HA ARG 22 R G A
AR BIME T . WESE BT, SOXT 71 Z Fifi
T PR LR, H AP SOX1 SEMIH 3h F X & A4
34k . J9IE & 1 (vimentin, VIM) J& T/ la] 22 %
i, FEEAELE AR HAUh Rk VR HITE T 4EH5R 40 e
A RPN E A . R, VIM K )5 5
T IX 5 WAL 5 ZUIR R U A 2 PR A
K HHAE EC B3 13 v i F B AR Dl i R DL
T, AAFSE R A SRR 5 7% PCR (methylation
specific PCR, MSP) £ AR £ #ll EC & & ifi i
SOX1 ., VIM #E [K J 8l 7 1 B EARR 2, ORI
Xt BC Bl R T

1 #MRERE

1.1 W4

PeFE gl B O R EE B 2013 4F 7 H & 2015 4F
12 H R 1A 120 7] EC B34 LA 4, 4F 1% 33~76
%1 (52.62+12.24) %, - K 5 5 51 (26.86+
2.53 ) kg/m’, Hor 45 25 1 8 35 38 i, B A il I 48
Jos BRAG A 12, HOR AT S #E 17 i yT MR R

7 o ARFE 2000 4 [ Fr 1 B R B T A 25 1
FRAET s T~ 4104 41, M~V 2% 16 i) 5 AR 6 1H A
DAL EC LU HbRUE™ T8 N AL IR 83
], S5 v Wi 23 151, 375 BH 240 it A e 14 )5 1 DL
JE R TR BE<1/2 35 79 ] I IE R EE=1/2 3 41 ]
W LS55 25 4], Teilk L4557 783 05 il . Dy ik
R T A BEEE 323697 1 50 B D Be 21 i i i
FAE T IR, AR 35~70 %, - 14 (50.38+10.96)
2K R A 5 (27.35+1.78 ) kg/m?, Hid 4 28 15
i, WELA 508 BRZH AR I8 2 281 O AR B 5 4L
Foie, 255 BG4 L (P>0.05) . ik Z it
BIHERR O VB SRS BTN . A 2 E
2B G R AT S R B A 3 22 51 25
e
1.2 A

OIAamp DNA Blood Mini Kit 4 [ 1 [¥ Qia-
gen A 7 ; QIAamp DNA Mini Kit I [  [E Qia-
gen /> 7 ; EZ DNA Methylation-Gold Kit Il [ 3& [
Zymo Research 2\ A ; Zymo Taq DNA Polymerase
) B 3¢ [E Zymo Research /A H] ; SOX1, VIM
ARG A A T AY TRA R
28 Fl s IR AL 2 %8 (EB) I [ 25 [ Sigma-Aldrich 23
Fl 5 TG BE I [ VE PE T Gene A Fl ; Tl = B W A%
I | 7% ¥ Eppendorf 23 Al 5 20 HLIA [ 3 [ DI b
2 IREEANF L RS L Allegra X-12 5 54 i€ 52 7 7
W F1 ) MACRE 52 56 % 4 R A BR 2> w5 PCR A
H 7% [¥| Eppendorf 2~ F] 5 8 F1 A% BRI 2 X 14 A
Gene Quant 22 w1 5 284N XT 46 14 F 35 [E] Coleparmer
ol BERRIKER i R el A iR H R
HARAH .
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1.3 ik
1.3.1  IMBCREE

KAEZIRE R 5 mL KL, 3 000
t/min B> 5 min, B E IS 503 T 2 mL EP &,
{R-AET —80°C VKA .
1.3.2  [fiL¥ DNA (42

4% %] H] OlAamp DNA Blood Mini Kit #
QIAamp DNA Mini Kit $2 HIfiL 75 DNA F i3 2 21
DNA, SER A 5 ik A% 4 B UL 517, R
M1 A% R I 5 {0 52 DNA ¥k B % 4l i, OD260/
0D280 7 1.6~1.8 2 [a] () DNA &£ & F T 25256
1.3.3 DNA FE iR ERE M

H EZ DNA Methylation-Gold Kit ¥f 1 pug DNA
HEAT WA R AR A& 4 . ] PCR A 43 30l A
130 wL CT Conversion Reagent, 20 wL DNA #£ i ,
R IR A, B B O 5 o PCR 4 LA PCR AL
98C 10 min, 64C 2.5 h, 4CH#4F ; [7] PCR & H i

A 600 pL M-PEEZE i, 780 IR AT I IR B i
A EEA 2 mL IES M Zymo-Spin TM IC FE
H B0 30 s AR IR I AE A 100 wL M-Wash,
200 pL M-l A1k , 200 WL M-Wash, 10 L M-Elu-
tion ZZ P, BEIR 2% MR A 5 25 0 30 s 5 A5 E
B R 15 i 4 (1Y DNA, 37 B FH 8 F —20°C vk 4
HRAE o
1.3.4  SOXI1.VIM Ft A j7 g+ H S AL A ksl

JH SOX1 #1 VIM 2 A i3 3l + T Bk 51 9 9
846 i J5 ) DNA, Bt il 25 L MSP JZ i 1A & -
12.5 uL Premix Taq, 1 pL f&1fi DNA, 0.5 pL i
5%, 0.5 wL T Ui 51 % F1 10.5 wL DNase - free
H,O., MSP [ 544 : 95 CHIZE 1 5 min; 95C 30 s,
58°C 40 s, 72°C 40 s, 45 MG ; 72°CLEH 10 min;
ACHRAE . )i H 2% RR BRI FL Uk , S 4N T 46
WO, HIE I i UK R 23 B 3R G R 46 0103 B BB
BiE, W1,

&1 SOX1 M VIMEREZHFRENSY
Table 1 Methylation primers for the promoters of SOX1 and VIM genes

12 R UEI(57-3") FESI(57-3") 7 RN (bp )

M  CGTTTTTTTTTTTTCGTTATTGGC CCTACGCTCGATCCTCAACG 135
SOxt U  TGTTTTTTTTTTTTTGTTATTGGTG CCTACACTCAATCCTCAACAAC 135

M  GGATTTTTTTGGTTTAGTTTTAGGC  AACATAATCCCGTTACTTCAACG 151
VM U  ATTTTTTTGGTTTAGTTTTAGGTGG  ACATAATCCCATTACTTCAACACT 151
Mg HEEAT [, U AR RS 1,

+ NY ==

1.3.5 Z5RIFE > zm@

LA 51 b 1 25 SR BE Pk, AE 34k 51 9 1
PR T H L WIS [ i B 25 R
A AL S 1 W BR PR AR R < 58 4 FH B4k s W 4k
Yy B aE R 3R T 3k 51 4 BE PR AR e o Y 3
167 o 58 A AR 5 H 4 T BRI S Y 2k
BHAE, o FH 3 7 D S R Ab B . H S B
P = F AL FHMEE /BB X 100%

1.4 ARGt ot

A FEFIFH SPSS 20.0 48 1 5 44 3 47 B ab
PO YERR w5 Fon, H B0 THEC R A
CRVRIR 2RI, X R R A R 1) R A
JE FER AT, 24 P<0.05 B, 22 37 i1

2.1 EC B4 SOX1 H:H 5 g+ H A AL i

EC 8 7 Il 7 SOX1 [ i 8l + W Bk % 4
71.67% , % FEZH I %5 SOX1 K i3 3 1 H 3k & N
10.00% , 2 41 ] /) 25 5 B A Ge it 2 L (P<0.05) .
EC 8 & i 4121 SOX1 3 H s o 1 W &1k R Hy
95.83% , X} HE 41 i gd 4141 SOX1 A Ji5 2h 1 H 34k
RN 2.00% , 2 1 0] 14 22 5 HA Ge it o7 3 L (P<
0.05), WA 1 F15k 2.,
2.2 ECB# VIM HE N5 31 1 BEAL 15 i

EC i35 3% VIM JE 5 3+ B 3k 3 o
60.83% , %t FR 4L IfiL 75 VIM 3£ 8 )3 ) F B 30 R H
12.00% , 2 A 8] 1Y 22 55 BAT et 22 5 L (P<0.05) o
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L 2 3 ' EC & M 41 VIM £ )3 3 7 1 24 R0
Marker M U M U M U M U

200 bp
100 bp

<+— SOXI1

M ARSI 9 4 2R U AR P B b g1 Wy S 25 2R . 12 B
PEXTRE ;2 4T REAL; 30 VS 4L 4. 124,

B 1 SOXIEEFZFREN MSPHENLER
Figure 1 The promoter of SOXI gene MSP detection results

94.17% , %F HR 2 fith 2 £H 21 SOX1 H: [ J 31 B e qk
R 4.00% , 2 ALK 22 5 B Gt 2538 X (p<
0.05), W&l 2 F1 3,
2.3 L7 SOX1.VIM H: A 5 3+ B {5 EC &
I AT AR IE 9 06 2R

M7 SOX1.VIM [ Jii 8l 7 H 54k KV 5
EC B 0 B 1 L B U2 12 BRIk L &5
R LA 5L (P<0.05) , 5 HCC & ARy iR
HERIT K (P>0.05), K4,

x2 MFERMEHAASOXI EREHFRENEERB ST

Table 2 Statistics of methylation positivity of the promoter of SOXI gene in serum and tumor tissues

A IfiL 7% SOX1 Jim 2H 41 SOX 1
i pUk=SE| X HEZH 4 LA X HRZH 7 d
A H AL 34 45 - - 5 49 - -
Hh53 H Ak 52 3 - - 67 1 - -
S AL 34 2 - - 48 0 - -
PHPER[n(%)]  86(71.67) 5(10.00) 53.955 0.000 115(95.83)  1(2.00) 143.371 0.000
1 2 3 4
Maker MU M U M U M U 2.4 IM¥E SOX1 ., VIM A )5 3l F B: Ak %t EC 7Y
W E

I SOX1 . VIM Ji3 2l ¥ H HeAb it e k512

200 bp W 4 R UK YR 71.67% . 60.83% . 81.67% , 5 5+

100 bp VM EER YR 90.00% L 88.00% | 84.00% , HE T EE K K K

M AR TR TIP3 25 20 5 U SRR SR 51 0 3 25 2R
L BT s 20 X5 RTINS 5 32 MTEAL 5 4: 202041,
B2 VIMEREEzNFRENLMSPRMER
Figure 2 The promoter of VIM gene MSP detection results

77.06% .68.82% .86.47% . 5 SOX1.VIM .2 Wi
FLH, BRI Wiy R  ER B 1 8 3 o e (P<
0.05) s A2 W7 R B LU, 25 7 e ST
BN (P>0.05), WFE5,

#x3 MFEEMEBALA VIMEFETRENLAEHB ST

Table 3  Statistics of methylation positivity of the promoter of VIM gene in serum and tumor tissues

13 VIM iR 2H 20 VIM
gE| - Ve P - 7 P
WL X HE 2 WLEL X R e
A H AL 47 44 - - 7 48 - -
#4334k 46 5 - - 70 2 - -
SEa 3k 27 1 - - 43 0 -~ -
PR n(%)]  73(60.83) 6(12.00) 33.835 0.000 113(94.17) 2(4.00) 131.109 0.000
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F4 MmMFSOX1I.VIMEEBFRENERLS EC BEIGKBEFMEHNXR
Table 4 Relationship between serum of the promoter of SOX/ and VIM methylation and clinicopathological
characteristics of EC patients
SOX1 VIM
I A BEARRAiE n ' P ' P
me g mE o
B - 120 86 34 - - 73 47 - -
<50 % 32 22 10 18 14
A 0.183  0.669 0.385  0.535
=50 % 88 64 24 55 33
I~-T 104 71 33 59 45
I B 40 4.434  0.035 5.510  0.019
m-v 16 15 1 14 2
- T YRR R 83 62 21 48 35
iy 25 Al N 1219  0.270 1.018  0.313
HiAh 25 H1 37 24 13 25 12
<1/2 79 51 28 42 37
FE U RRE 5.756  0.016 5707  0.017
s eI >1/2 41 35 6 31 10
H 25 22 20 5
R 5 RS 4149  0.042 4.869  0.027
o % 05 64 31 53 42

Fz5 MFSOX1.VIME3FHENBMLEEISHERITEE

Table 5 Comparison of diagnostic results of serum of the promoter of SOXI and VIM methylation alone or in combination

i 5 RE RS LR
SOX1 71.67%(86/120) 90.00% (45/50) 77.06% (131/170)
VIM 60.83%(73/120) 88.00% (44/50) 68.82%(117/170)
XA LW 81.67%(105/120)* 84.00% (42/50) 86.47%(147/170)*

5 Sox1 Bz W L, P<0.05; 5 VIM B2 W L5, *P<0.05,

3 it

EC Z & TH 82k 108 J7 Ak E 30
Z R AEH E R AR B4R A . HAETGT EC
4 HLAA o LA 1 A WA, R 0 i 9 3 TA R 2
AL AE B U A W R KA B B R R A
[l VE TR 45 R0 BAR FU I 5 o A R
1B B3 Loy, R T e 4, 52 1k K 11 Y
B N RE g Y TG A 25, ST 34 A AE B TRIAY 1 AR
KBRS AS G A 47 2B A7 B ) 42 v o I IR 12
Wr EC 1975 ¥k EEA 2 WERI'E (B M i 75
HL K7 /2 $9 4 (computed tomography , CT) | # i 3t
P7 A 1% (magnetic resonance imaging , MRI) . ik [
WA . 0 B XE DL 4 B R EC R E N B
# 3 CT .MRI Fk 0 38 52 20 B BB, 9% 71 &) 5t i
W HRAL N T0% 512 Wit ) B BEw D) PEAil i 722
Fl, g A w2 el iz ', B, 3
$R 28 B e R iR b AR 2 BRI R 2 SR B 5
177 1] o

AWFZE X EC B3 L% SOX1 K[ JH 3h 1 F %
SRR, 45 51 /R, EC B35 IML3E SOX1 & [A
Ja 3h T B AL R WA A ok B T BC Ll
Jif9gd 20 2 SOX & H i 8l 7 H Ak R g 3 8 X
HEZH . DNA H Ak J& —Fls DL %) 28 W5t 1% =7 ok
Ap  HRT S PR R 3k S 5 R TR
i RE. SOX1 2 [ £ Fl i vh S BUIR 2555, SOX1
SRR s 7 H SRR T BB AR50 52 56 7E o XRE AL
5T & B, B S 414U SOX K45 K 4 21
B, SOXT 6 PR 75 B S 8 v S 8 i g R Ak
IR, H AL R 3K 81.5% , 5 AHF 5T 45 5 — 3, 1 W
EC B4 I SOX1 Ji 8 F & HF 3L AL K%, v
EC IR IKIZ . I35 B e 4121 SOX1 ) 2
T W IAL K5 BEC A MR EL ] FE IR R
TR B Uk L S5 B 15 0 A G, U BH Il v SOX Jik
i 2l 7 A KO8, EC R 17 Bk ™ o, i
I3 SOX1 Ji 8 F H 3L /K -1l — E f b S ke
HOEC HE R I 0 ™ E AR R, B AR AL ] AT e 2
SOX1 %L A i 8h 7 iy B JL Ak 1 i 7l SOX 2 3k F
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0 28 B NGB PEIR 32 sl ALK e d s
SRR S TEREVOE

G EAR EEM EXT RED BHL

(7 Z] BH @ e mlEife g AGEBAE M 3 (free B human chorionic gonadotro-
phin, f-B-hCG) ML KGR PE /T JFRTILPEREREATIT M. ik FIUHXTIARI .k, X g 20 Bk
HEAT O , N7 U B BN 0T M T M 3% ek DU 1 Ak 2% RO G B A BT 1, %o L g T AR 0 B o
FEVEEME RS R R S MR LT TR, SR Ak, T =Pk
SR BE 5 % £-B-hCG R & AT I ik A PP, B AR I BR 7T 34 0.006 ng/mL , 7 P AH X 22 7 2.56%
~4.43% , ZVEAE 0~200 ng/mL , AHC RELR=1, S VL CV (HIE/NT 8%, ] CVAHIEI/NT 15% ; 5% [G
YU S B - 2808 TR A2 P v 3R 2 0 50 & (b 2 G T8 ) T 45 2R Wb 38 A0 G, — B0k 34 0.965,
2R 0] U9 07 A Ol y=1.131x+0.826 , M1 3 P fH 4 0.992, 2 Flis 71 & 6 K6 0 45 3 HLoA B 19— 8ok
g% ARHFSY A R 6 A I RE X AR A G I R A 56 i SR, A B AR AR A B A 0 1 R g I
IRAGHI B AFF5E
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Quantitative determination of free 3 human chorionic gonadotropin: establish-

ment and performance evaluation of chemiluminescence immunoassay
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[ABSTRACT] Objective To establish a chemiluminescence immunoassay for quantitative determina-
tion of free  human chorionic gonadotrophin (f-B-hCG) and evaluate its performance. Methods The dou-
ble antibody sandwich method was used to screen the reaction steps, and the chemiluminescence immunoassay
method for quantitative determination of free 3 human chorionic gonadotropin was established. The minimum
detection limit, accuracy, repeatability, inter-assay precision and specificity were determined. The reference
range and sample comparison were evaluated. Results After screening, the two-step reaction step was
selected. The methodological evaluation of f-3-hCG kit was carried out. The minimum detection limit was
0.006 ng/mL, the relative deviation of accuracy was 2.56%-4.43% , the linearity was 0-200 ng/mL, the correla-
tion coefficient R*=1, the repetitive CV values are less than 8% , and the inter-assay CV values are less than

15% . Compared to the Roche’s free {3 -chorionic gonadotropin quantification kit (electrochemiluminescence
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method) , the results were significantly correlated, the consistency was 0.965, the linear regression equation

was y=1.131x+0.826, and the correlation r value was 0.992. The detection results of the 2 kits were highly

consistent.  Conclusion

The performance of the home-made kits in this study can meet the requirements

of clinical testing, and it is expected to replace expensive imported reagents for clinical testing and research.
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DMAE-NHS ; Magnetic microsphere

U5 B AT AL P IR 3% & (free B human
chorionic gonadotrophin, f-B-hCG )& Hi i £ & 1K %
TG LS W) — RO R MR, Rl
22.2 KD, J& A\ 25 E B AL 4 B 3 2% (human chorionic
gonadotrophin, HCG ) 1 ¢ A 5 1) , P Ho o 1 1y
A Wy R RE 2 R o £-B-hCG 7E PR 2 5 A
B HCG — i ) B A3, DRI 2 12 I B 2 i 2 v
W) — I EZ AR R AR s £-B-hCG
EAUBEIS W SEIR T ™ S L iR A iR L I
CRAAE TR MR YT R RS
SN EAG I TR IR o £-B-hCG A6 38 X A5 FH 5 4¢
JIe g o O 59 9% 5 A ML AR L 58 P SR AU b A
Wiz Wrth (A, X — 2L 4E A4 58 R 58 0 Mg A — &
B2 W X0 B R BUR BT, &
THIEAN , = G R R | S G R ARE S5 AH 3G i, A ot
FIE B 00 2 4R Ay 2 S0 i 2 A I 46 AR 1Y £-B-hCG 7
RICHEZE . AR5 B AN — b P i R
JE 5 ERPE LY £-B-hCG i f5 I 5 Ak 2 & i)
&, DA A i PR 2 4t 5 i AT 358 FH 9 £-B-hCG A U
8

1 #RERE

1.1 g
111 HEA

132 2 2 (675 Bl R AR AR TE 21~45 5 R
ZR (R A PE AR R A AR VSRR AR 137 B3], S 3594788 0
34.5 % AR R AE 19~48 % 11 9~13 JEAIR XU %) 22 100
MIEFEAS 635 1y, FHEIAEW R 31.2 %, Horf 22 9 )]
125 1] (72 10 Ji) 129 ] (22 11 ) 123 i 22 12 J4
131 11 22 13 J& 127 il

R HE H X PR AR < AR I 7F 20~46 % 12213
MLEFEAS 200 1], F-3B14E0 R 38.3 &7, Hirfr 22 9 J]
11 61 4210 i 14 41 .42 11 F 62 f4] L4 12 J& 68
1 2213 JH 54451

DL B M FEAS ok B v N R AR T 22 N 42
X 8 AT SR,

Chemiluminescent immunoassay; free 3 human chorionic gonadotrophin; NSP -

1.1.2 &5

—XF FE AT £-B-hCG H 57 BE 4T 1A 1 4y 35 [E Me-
ridian 2% &) 77 i s AV £-B-hCG 8 H R TE T £ H
Fitzgerald /A A ; @£ BRI H 32 E 1 Invitrogen 23 7] ;
K Y nE R K 1T IR N SRR B3 A BR 2
A 5 FEE B G I B-SR B A MR 3R o
W 37 B Rk 2 BT ) 5 Al i Al
i T R A AR e A PR R

JEAE 2 B 3 AN R VR BE 7K OF B4 I3 o A
it 5 201701, W {7 B A A B B 4 A RR
I8
1.1.3 {U#%

JE IR B 2= A A R A R 4 A gk
KICHIE AT ; 15 [E B [/ F] cobas e601 4= H &)
b2 RO T R 5 .

1.2 FHiE
1.2.1  RERERABPTIA

B 0.5 mg f-B-hCG 5 BEHL IR T U8 8.0 4
Hr, 1 0.1 mol/L MES 2 i . 42 e ¥4 8 Ik, ISt
RT3 5 @40k 0.1 mol/L MES 28 i 15 15 6 ¥k
J& I 4k 20 min, 3 65 09 #E Bk 75 0.1 mol/L
MES 2% #h i 75 52 U 4 6 WK, I A USCER 4 B R FH Y
YUk, i B 37CHR % I i 24 h; 41 0.1 mol/L MES
S b VRV 2 K, B 5% BSA 1Y Tris 22
W 3TCHR Y 2 h AT B AR &5 G 47 05 &% 5%
BSA [ Tris 28 Wi vE % 2 U, IS A & FR 4P 7
(% R, TR T 2~8CHR-AT
1.2.2  HrikpRicm nEEh

B 0.5 mg By EHUIR TR .08 T, H 0.1
mol/L PB 28 i L & Ve ik 6 R IR BLIR 8 0.01
mg MY BEER I A 4 1) B e R A v R TR
TRFE IR RGN 16 h, AT 4> B alifk, 4k )5 1)
FRicHURIMA R AR, iCE T 2~8CIR-AE
1.2.3 R ERE
1.2.3.1 WKl v B ) e %

¥ AL WA PR B R SBR  RE E 50 pg/mL
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100 pg/mL 200 wg /mL 3 > ik B, 43 9 im A
25 wL HTE K 100 L ARic A 0 e 5 i Pfa , fe iR
37C AR KUV 30 min J5 AT UE , A Bk &
TRV A W AT RO A I 3 5 OB HE R
5 H R AER A A F I 54 200 wg/mlL .
1.2.3.2 W REERFRICHMI HIVER BE iy e

W b0 A AR G Y g R A R 2] 15 ng/mL
30 ng/mL .60 ng/mL 3 M FHMREE , 4350 A 25 L
PR I 50 WL 200 pg/mL @4 ek , 865 37°C %14
TN 30 min J5HEATIE G 0 TR0 ORI
AT RO CAER I o 5 & VG A Y e SR
Faic i T 24 30 ng/mL.
1.2.4 D BRBERE
1.24.1 —Huk

I3 50K 25 WL AEAS (50 wL A8 A B 1 14 1
BR 100 WL FRICA MY E SR BHTAAK UOIMASRAR

» L oa) y s
® 1.‘:. ‘.*)1;:

VETR

ERUEAWE WY BERE bR IC P

PEY 37°C 454 °F B2 ¥ 30 min J& EAT I UE , N AT
PR R R IR T 2 S AE A o
1.24.2 —Hhk

W 25 WL FEAS 50 WL A8 PR R RE Tk
A SRR, TE i 37C 444 T ) [ 15 min, FFITA
100 WL BRicA WY BEER APl , gk 2k TE IR 370 5%
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R T R CAE AT
1.2.4.3 Wik

W 25 WL FEAS 50 L A9 PR B #E sk
AR AR, H I 37CE A% F IR 15 min J5 #1715
Ve, A 100 wL ARic A 1Y e £ i o id , gk 224 i
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1.25 Jz

f-B-hCG fh2f KL SO R an &1 1,

& mE - Ot
. (RLU)

B 1 f-B-hCGHI R FIJREE
Figure 1 The reaction of f-B-hCG
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1.3.5 A% il
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oL T (SO RN =7 (5 R o A T o0 T B =R 1
W20 W, T 60 Y B 45 F 1Y - 24 {E MR i
25 SD, A A F RE(CV),
1.3.6 frRrhilm

FH A il £-B-hCG 357 & X 4 B R AR 2 (300
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1.4 Gilseaba

H OrigiPro7.5 #E47 U S $U & # 7 A il
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f-B-hCG F - W 48L& Hill {4k, ek e 6 R4
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K AH &M s A Medcale #1443k 47 Bland - Altman 43
M, XF 2 Flik ) & 0 — S — 2 0 #r o

2 R

2.1 WA TRERE

FHALYEAT B 0 B SR A bR T84 AR g iy e
AR — vk  — Tk PR RN AR, D
PR e 01 8 57 £-B-hCG AL K e 43 Bt
2, WA AR £-B-hCG Al A vfE S EA TAGI . 5
F - SN AP A Hill ik, 25 R 0L 1 iR R 1 45
SN 3 i s g 25 3R — 2 AR S L3 s L
T2 20 1 A O 1 LA 22, PR D TR ARG L AR EL it
2R 2 VEAH SC M B i, R? 0 0.997 6. BT AR ATk 4%
T HRER L A DG S R P 25 1k

K1 RESEZREMNHIIBHEFE

Table 1 Hill curve equation of concentration and luminescence

S AR ENEY S RN Hill £k 7 e R?
— Pk 5487 y=4 569 125X */(66.451 2% x5 0.937 4
— Rk 5041 y=12 674 522x7 /(74,125 37T 1) 0.954 2
W2k 1472 y=28 974 510X #7*/(66.451 27127 Hpx 1578 0.997 6

2.2 pHTIEREVEN

2.2.1 Al £-B-hCG ik 7 £ 58 b 5 5k 4 1l
FHAS e % E ] £-B-hCG 7] £ 47 48 v iy

LENR  ERS RIS, FERES =07 ) M R A )

BB /A 003 BT 45 i AT A o A bR Al R

UL 2, B 2 R 2,

®2 BESKGNER

Table 2 Measurement results of control

ks ﬁuﬂﬂ R 45 S CHENG| %7.5?3“5\
W (ng/mL) (ng/mL)  JFifhsifE
FHEER1 3 18.45+0.65 1546~2354  fF4r
B2 3 48.33+2.58  41.33~51.25  fF&
FFs 3 3 147584542 121.41~180.20 {44

2.2.2  HefiAimpR
R 4l 2 A6 T AT 405 e T8 A s P e -

KOCAE B &5 R AT WS A SLA A5 — )y
TR, 15 3 0k B RS HfE S B9 MUE R 1 051, SD A
32.41 , 5 F 4 M UE B I M+2SD {1 115.82 18 A
TR A B AR BR 2 0.006 ng/mL, AN
0.5 ng/mL .
2.2.3 fERTE

X v BE i B & 5 ng/mL F1 100 ng/mL ) 2 4>
f- B -hCG [ Z b5 1 b FE A SE AT R I, MR B2 2R 5
ng/mL [ [E] 52 bR 1 i A A 1 A I 45 5l (513 +
0.21)ng/mL, AHXF i 2% A 4.43% ; ¥ E 7 100 ng/mL
1 B % A M R AS B9 R I 45 SR Ol (98.45+2.33)
ng/mL, F 5 22 K 2.56% . A< 287 £ oo 1 AE X
TR 22 Y9 7E+10% 5 Fl N
224 £t

FHW BE R 200 ng/mL (= {EAEAS 4% 5 A~ A7) 7
B R 5 A AR BEREAS , X 5 4> 1k B REAR 43 51 F
17 3 WEE KM, AT KR
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M2 R PEAT S HAE &R Y= Fi el 2
359 847.365 87+ (0.068 94—359 847.365 87)/(1+ ) 400 000
(X/1 924.888 42)""' MM LR B R A 1, L, o
RIF(F 3. K 3). 21600000
‘ 5 1200000
£3 KERMNER(n=3) & 80000
Table 3 Measurement results of linearity (n=3) 40 000
BEA Fi ke BHEHE oAllES] R {2 0 20 40 60 80 100 120 140 160 180 200
L il (ng/mL) (ng/mL) (%) V¥ (ng/mL)
1 1 200 198.86+1.08 -0.57 B2 f£p-hCGEARHE
2 172 100 99.72+1.38 -0.28 Figure 2 Calibration curve of f-B-hCG
3 1/4 50 50.65+2.38 1.30
4 1/40 5 5.22+0.20 4.40 950 1
5 1/400 0.5 0.48+0.03 -4.00 y=198.0x+0.360
32007 R’=1
5
025 WEM =
HAR 5 ZB(CV) TE 1.83%~4.35% 22 [f] , #/]\ ﬁw“
T 8%, 45 R WK 4. = 501
2.2.6 HItIEPKG 2 15 0

FH 3 ALY E i £-B-hCG 51 & 43 59 46 ) e
J& >4 20 ng/mL .50 ng/mL . 150 ng/mL 3 MK . H 5

e BE ) Aol B S
2.88% .5.43% .3.67% ,)/NT 15% , 4%

HAR 5 ZHB(CV)
DL 4,

739 A

02 04 06 08 10 12
T B EL B

3 f-B-hCG & MH&
Figure 3 Linear fitting of f-B-hCG

x4 EEUHNMHStEBREENER

Table 4 The results of repeatability and precision between different assays

EE‘@ ( =20 )

HEEDHS % (n,=60)

FEAS IR BE -
(ngmL) T HIHEM SD RS Y T HE M) SD 5 5 R
(ng/mL) (ng/mL) (%) (ng/mL) (ng/mL) (%)
20 18.67 0.354 1.83 19.24 0.598 2.88
50 50.97 2.12 4.35 51.54 3.86 5.43
150 148.45 3.54 2.12 145.55 4.88 3.67
2.2.7 FrEtE Y LT AR AS AT R , A0 45 SR H SPSS 24.0 4t

P42 IR I 3 2 (300 mIU/L) | 12 O 90 33 2%
(200 TU/L) B fi B AR A= iR (250 TU/L) AR AR A
FH A il £-B-hCG R F A, 45 K 0% 7, A H il
T2 301 R R HR MR T8 R 25 2R R (0.32+0.015)
ng/mL | fi£ B9 ¥ 30 2 K I 45 2R Sk (0.24+0.031)
ng/mL | fi¢ B A AE AR 2 R 25 2R R (0.45+0.024)
ng/mL, 28 S A 45 SR BIAN = T 0.5 ng/mL.

2.3 ZH{EEFIET
HE il £-B-hCG iR &% 137 1y R A2 A iR

AL T T 404, I A6 0 25 SR e 1 o Bk
HATHETY B B MR A R E A S5
il 0~0.5 ng/mL, 25 R WL 4.

A il £-B-hCG 5 & % 635 iy 9~13 JE X
JRUBSE 14 242 2 L 375 A A SR A7 G, 4330 371 s g 1> 22
WIS (E LB B N L A BRI L
b A L, O I £-B-hCG R & iR
AT 22 J £-B-hCG [ IE # (62 % I Fl, 45 5 0
%5,
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- Table 6 Table of sample statistics summary
40 ‘ X A ‘
IEH mERE RERE
304
M — w 127 1 0 128
K S/
o o SESE 1 45 0 46
20 7
aB S H{1=0.183 5 REST 2 0 33 35
. iﬁ?‘“ o &t 130 46 33 200
O T I I 1 1 T Ky s,
v —_ | 5 4t
0.01 0.10 0.20 0.30 0.40 0.50 RT RA-HENITRER
I T T IN Table 7 The calculated results of Kappa values for sample

B4 1370 KRRZERE -3-hCCUERRE
Figure 4 Historgram of f-B-hCG in 137 unpregnant women

x5 AEZEAZAMES --hCG KK E
Table 5 Concentrations of f-B-hCG in serum at

different weeks of gestation

5 SR F
RN U 95% EHE X
i 22 ﬁ@ —_—
WE L ONME i
— 5P 0.965  0.000 0016 0934  0.992
e gLk 209 0 0 209 209

RS HAEXMESMER

Table 8 The results of correlation analysis for sample

N JEH (ng/mL)

ZulE B -
EEME P 2.50% 97.50%
9 125 103.59  101.56 2143  192.46
10 129 89.05 89.63 18.61 15226
11 123 72.07 69.12 15.13 13575
12 131 58.17 53.82 1294 10743
13 127 41.43 38.39 11.13 87.69

2.4 FEASKZIN AL HE L Xt

X AFJE 7E 20~46 % 11272 9~13 JH ) 200 453 22§
L5 R A HEA T RGN, AR 45 45 22 J8] (1) 1E % 2 2% (H U
Bl o a0 A 0 o 3 (B AR A 46 ], IR(E RHEAS 33
], TE 7 REAS 130 4915 1 ) g e i s e (A A
46 B  ARAEREAR 35 B, IEH FEAS 128 ], & A —
HREARA A6, IR 6. Mg tEah fny—8k Loy
B, A Tl 50 & 5 % BR R B Y (R A A R
H97.8% ,ARMA 5 H AT G KN 94.3% , TEH AT G
}799.2% , AT E RN 98.1% .,

K1 SPSS 24.0 48 it 84 i+ 58 R Oy (B SOHE
{5 DX B AH DG PE r (B L S Il I3 5 B i S A
K, — Pk 0.965 (P<0.01, 95% & {5 X 8] Jy
0.934~0.992) (£ 7) , #H 5 r{H 4 0.992 (P<0.01,
95% 1% X [ 24 0.989~0.995) (3 8) , L& Pk [l 19 J7
FLH y=1.131x+0.826 ( P<0.01, B 1) 95% & 15 X [A] H

FRT xR
FHOC R AL 1 0.992
BEHOUR) / 0.000
Hit 209 209
i IR R 2 0 0.000
A
B TR 22 0 0.001
95% - X AL (E 1 0.989
[EE(EN 1 0.995
FASC R 0.992 1
2 WU 0.000 /
Kt 209 209
X} HR
] IR R 2 0.000 0
PRt 2 0.001 0
95% {7 X [RMIG (A 0.989 1
(e 0.995 1

FHICHETE «=0.01 KV 125 OB, / Fomas .

1.111~1.151) (£ 9) , HUS LK 5, H 0 RER=
0.980, % H MedCalc 4t i1 %4 1F Bland-Altman 43
M, X A il 7R & A IR & ) — B AR i —
34T, R T Bland-Altman 4387 & B IE 28437
H 1 7 6 55 8 e TR0 6 1 I (S A X R
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e, i H H X E £ 17 Bland-Altman 53-#r, LA F i
TR B I AP X 5045 6 B R0 B I X 25 2401
X, LI 20 Y 4, 2 HEUs E (Bl e),
H & 6 AT UL, 22 (6 B 3 80 -0.07, 258 95% 1) 43
i R, B 95% — 35 M A BR O (-0.01~0.14) ng/
mL, 28 X 5 75 #r L 95% — Bk FR A (0.98~

1.38) ng/mL, i 7% 7£ +2.5 ng/mL 2 [A] . {E 95% —
otk FLBR 19 AT 45 X 8] Z A0, AUA 6.2% (13/209) ()
SUAEAE 5 7F 95% — B ARG ol {5 X (A 22 Py, Horp
Z 24 X B Fe K AE M 0.02, T (8 1.90, &
KBS e, 258 26 X5 1% 5 KBk 1.08 ng/mL,
HHIE N 79.4 ng/mL,

RO HAZEEEASHTER

Table 9 The analysis of linear regression for sample

it B2 ARG Y1 FrifE AL " T 4 Y 95% B A5 1X 1]
ﬁiw T E%
A 50 & FrufERs iR B (SN =l
1) 0.826 0.603 1.369 0.173 -0.363 2.015
Xof HE 37 1.131 0.010 0.992 110.667 0.000 1.111 1.151
RIS i 1 AR
250.00 1 R* 2 1£=0.980 a O2F
R )
g, - +1.96 SD
J ° =
200.00 o 000 _o o . AT
= 0.1 ° oo o aR0q, D
& 150,00 1 7 4 20 “ogp °¢‘§o§% E8% e
ﬁ 003’ ° s F%B © 0% o Bod 0.07
= = o 5&? & Oo oo @ OQO
= 100.00 1 K % ook °°6 o &  -196SD
00 ;E: . — g,\ o~ = o
50.00 1 = °e °
X
>
0.00 .* —-0.1 & L L 1 1
50.00 100.00 150.00 200.00 0.5 1.0 1.5 20 2.5
SRR £ 22 KA R0 R R RS 4 SR A 2 i

B5 HXESTH<E

Figure 5 The scatter plot of correlation analysis

3 it

T eV )7 1 L £-B-hCG BN & 7E I K A
Bl 12 W ARG 0 408 05 32 5% A e s O S R 2
WiAS AT R, A2 38 51 28 76 B8 R I 4840 125 77 4
T AR Y — AR S . £-B-hCG W L L FhR
A 3% 200 B A IR v ) — A BR R, TR S L o
B FUMRE . f-B-hCG BEA CA125 A& ] $2 = B
HIEIZWIR

RN £-B-hCG AR Ml & i M b s 4, 18
55 M A B 4 R A ) R S RU O 1 A T 5 R
H1, £-B-hCG kb HA R EE M E L, T H
F 3B | I A S iR A K S £-B-hC G A U [

B 6 Bland-Altman 547 &
Figure 6 The chart of Bland-Altman analysis

HREAEM,

f-B-hCG i I Xof 7 J5 ¥4 A % B SR 4E H o
7. 18 i 38 B2 A OE S P, £-B-hCG g2 — Dl ar
() 1 J5 PR F- 5 £-B-hCG ZE I IR L 7R FH 1 45 i e 5
f-B-hCG & 1 R ko2 FL e A R s rY B
bra&ko PR, B SR AEiR T Z BRI £-B-hCG ]
Sl R B A B AR B SRR SRR

H AT IR A T s R £-B-hCG 77k 3
BT TS SR E Ay B LI R A3 O S ik T K A
5 % B0 %2 (enzyme-linked immunosorbent assay ,
ELISA) % fb22 R OGIRAE o o 25 DA S s 73 B
BRI B G, B AR 1 B 2= D o 1K)
& TR IR R AR R R AR P 22
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SPETS gL AN, HERET R LR B 2%, C A |
R, BT R 12 00 2 I A 2 4G 4
AR 2E R AR

ARBIFGE AR e 03 37 T — o Rl
f-B-hCG Mk 2% KA B I, FREER LIS
S 7 AL B B AR AE Ay [ AH A AN AN S
K4 A sk, B RERE SR K OGME 5 I AR e
FH WY BE AR bRt , L A e A A A Al
Ja sh A, B R RN B PR RS TS
YRR A4 s G o

1 4 BN AN B R AR RE A g i e
f- B -hCG M fk 2% & 67 16 (W AH DG HGE | R, A
TIF 5% A J0 42 ot A 00 285 SR I A5 5 R L S 2 R
B AT HE A AE DU R, X A i £-B-hCG R & HE AT 4%
TPEREE MY, A i 5 A i e IR I B BE S #
0.006 ng/mL, 1fij [ Py &b 7 37 0 258 i 1) %0 [k
H £-B-hCG i 1) &5 F AR K M B 4 0.01 ng/mL, A
il 3 7] G SR 0 T AR 5 3 sk A AR KRR E XA
B &5 B TR ) A A A e i B
0.992 . — F I 5 F) 0.965, BT A R K 98.1% , Ui
A R S 0k R & B R i — Bk
[ B, U B T AR 5 e RO T 1t
R R S B o A R i 22 A >
4.43% , L HLA RAF A EZ ERGE % LN E R
PE CV /N T 8% , fit ()8 2% ik 5 CV H/h T
15% , 2% 1k 3 Bl 7 0~200 ng/mL 2 [a] , #H 56 1 R
I RS LR

F ) &5 2 PGk 1100 & AT R AR 4G T
RCRE L X, A R R & A — BobE ik #0965, #1 %
PE rHiA 3] 0.992, BT A 50 & 5 0 AT 1)
i E R G A BT 0 — Bk R ARk

R B S0 900 2 N AR T S o S e i) 43
BENCIE BOCHAL 22 KGRI £-B-hCG 25 54, It
] 53 B a1 Kol Ab 2 & ik i R 530
0.09 ng/mL 1 0.11 ng/mL . & & £ CV {H /) F
10% , 111 F 857 65 1% 2 SO B35 F) 0.006 ng/mL
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2017 4P N EGFR FE P28k M50} e i ot s it

Mk TR RA WTFH

[ E] BHE HREZEIMSHORRE TS, N 8 ZAll HafihAs o # iy “ N EGFR 3
SRR &7 Pz G p bR, FE R SR EOR A 27 R S Y
WERPE RE S RS FR AN T S PEEA TR, R EGFR & R 58 A2 K6 a5 £ RINKE SIEp 947l A v , £
MG —Z% 5 AR GHATIRR DT, &R oMUEUII G4 B2 EORELR . IRRIEVITE AR
B, 1R G A ARSI BRI A L ORI 1A R R . B ST A EOR BRI 2
SN P R R USCRER B RS A T A o BT el B AR BRI — (T RS 7% il A A

(X881 EGFR; KR &5 B ot WEsir:; Rt KlpR

Quality analysis of human EGFR gene mutation detection Kits in 2017

SUN Nan, YU Ting, HUANG Jie, QU Shoufang*

(The Key Laboratory of Biotechnology Product Test Method and Its Standardization of the Ministry of Health,
National Institutes for Food and Drug Control, Beijing, China, 100050)

[ABSTRACT]
batches of “human EGFR gene mutation detection kit” were sampled from 8 companies to evaluate the quality
of the kit. Methods

accordance with the product technical requirements. Exploratory study was also contacted by using the national

Objective  According to the national in vitro diagnostic reagent sampling program, 9

The accuracy, specificity, limit of detection and repeatability were verified in

reference and referring to the industry standards to be released. Results All of testing reagents met the
product technical requirements of each company. According to the industry standard to be implemented, one
mutation from one batch was not detected in the accuracy and limit of detection. Conclusion There are
differences in technical requirements of each company ’ s products, which affect product quality. It is

recommended that the technical requirements of the enterprise be updated in a timely manner according to

industry standards, and the national reference products should be used for testing.
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BI X7 EGFR 55 A 98 78 K W J5 A AT B0 7k
(sanger sequencing) . ¥ B 9 14 BH ¥y 58 748 & 48 ik
(amplification refractory mutation system, ARMS) .
¢ N IR A 2258 5 (fluorescence in situ hybridization,
FISH) ' | & 43 BEdE #5126 43 #7172 (high resolution
metling , HRM ) "*' 5 P 25 &0 AH €433 4% K (denatur-
ing high performance liquid chromatography, DH-
PLC) " . #{¥ PCR (digital PCR) "™ D\ J& — At i /5
(next-generation sequencing , NGS) %', Hif | H
FEIF R T2 A 0 AT A4 DL RORE X fRT B 8 4 A
FORR R B R 2 AR R 9 A afE” ' ARMS 26k
5E it PCR 75 J2& K Il EGFR 3 [ 28 2% fic & FH 14 Oy
wY S HETR E AR Z AL £ X EGFR B2
AR 2 W) &, 2 TR EGFR %
Y 18-21 AMR - B WLEAE . SR, T K
R G i S 25 AN 5F , R S8 ATl R I R 12 W 77
Ko TG, AR SCRHIRE Y 8 KAl 9 LI EGFR %
SR B A TR, 43 0 R A5 Al =%
i LA RS2 o R R R G T BEPEA LA
T AT ZWEHI B9 EGFR & R 58 28 46 I 38 57) &
B E L

1 #RERE

1.1 K

A 8 A LA AR 7= il (B DURE s 1B
B A PR w5 B 1S A ) s 25 R4 A A PR
O8] 2 AR AR A A B 5 b O A
YR A BR A W 5 Jo 8 T Bl 3L R A R B
o] IR AT A R R A BR A A I A
R BT R By A RS A5 YL B A B 2 4
AR A7 BR 2N 7)) g kG 31 0 HE YK 9 “ N EGFR 3
PR S AR R &7, FH P ARG dh g 6 4 . Hovp
96 PCR L 8 bR, i POt 42 287k 14k, Al
B F 45 B 2 b 2 2 i T PR Sl RS R &
TR T R MR

i FH I R AR A SR U9 N2 EGFR 3 [H 98 28
MG —2% &, TR R PRI MR A A 1 5
M & . ZSH WU 2 ng/pL, T E
PEMHIE ) EGFR A5 &5 (JE 11 3Ll Wy s 2 B4
JBEA A7 B B ) X I IRAEAS #EA 747 57 , 75 Sanger
WP TN R AN AR B . Z 3% s .
OS2 5 P1-P7, K UET 7 B FE /N 40 i il s 2
# Y FFPE REAS | 28 Sanger | [ 56 UE H A5 AH X i/

() EGFR JE K 98 8 i i, 28 748 S AU A0 45 19-Del |
L858R . T790M . 20 - ins . G719X . S768I . L861Q.
@ BAYE S % 5 N1-N3, % T 3 0k IR 25
Sanger ¥4I EGFR H& R 278 35 4 B 9 AE /N
21 it il e S5 3 Y FRPE BEAR . DR TNIBR 2% i L1-
L21, Z40 5 PCR & i i 2878 LR R 1% I FEAR
@ VES % 5 P1-P3, Pl B AL RIREA P2 Fil P3
43 EAT EGFR 19-Del 2875 ]2 ST681 2 A5 HUFEAR
12 ik
1.2 DAV R/ 7 B AR ER AR

K FH A Al B2 A 225 i A3 SRS T X 17 il A
RN & o I G 6 X e R A e s i 7=
ih T AR BRIEAT R0 H A R PE (BRI 2%
AT AR R (BTES 2 S A6 KR
M. R0 TR ™ 6 e FR A% M AS: I3t 75 6
VLIS BRI AT, 5 W S0 25 SR AT ) 2

T SR B0 R B A R, BRI A
BRI £ (966 PCR ), 43 A [l ke
AT ASTRE FAILRL DA KA [l R AR A R A7 A6 0
XF H A BT AN [ 45 0 00 & i B 1 e S K
TR DL BRSO MR 7= B0 R0 FH 215 il B
FRTRIE S (R R4 700 5 5 QAR Al FLUd A 45 v i
BLAY, J3 51 3% X PCR I % {Y Stratagene Mx3000P
(Agilent, 3¢ ) #1 PCR il % {X ABI-7500(Life Tech,
22 B SEATIN R 5 X R IAEAE F T 2R A
FAMNE MREAS , 43 51115 B Fe AR H BB A 7 0
(I B 2H SUREASTE 10 ng/wL BF2E AU L K 4H DNA 15
iR, XF 5878 DNA F ik 5% BRI R 2 2% dh e
WER RS 5 A0 M FE A FE 2848 DNA & 2 10% 15
5F, % DNA W EE A 1 ng/uL HHRGIBR 2 2% fhfEfg
HERIALH o)
1.2.2 HFEUEMR

K N2 EGFR 5 [H 28 28 K I 48— 2 7% il %
AR K 5 4~ EGFR # MR & ik A7 4 R YL
5o ST R HECNZE EGFR 3L R 58 25 ki)
TR ) AR A R AR R B AT M P (PR
FFE%) St (B TEAT &%) (& M AR R
T H MRS o R 2D TR ™A e B A Al A A7)
B UL BRI T, e 4 S 2 R AT
1.2.3  Seit2=arir

SN GETH A CE - Y (E  br i 22 TS S5
Z % (coefficient of variation, CV) . % Ct {H 1
CV T H AR EMAEE L
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2 #HR

2.1 DhA b TR o S AR SR 5

9 HL YK EGFR F R 28 78 K I 50) & vEAf 14 5 57
PRI BR 23 AT B 45 Aol i bR o/ 7= S B R 2
K, EEPERI 1 LR TR AN R AT
K, Hofth 8 LRI AT A HUAE

A YR B A 35 % [R] — A 7 T4, A3 il AN [
FHREERT TR IS B ALY DL R AR [) B A 2 10 gk A7
R, X b A3 B AN [ S 4 30 v M R
P RINBR DL BORS  5E  AR R 2R 1 25 SRR AN [
FESRT B & DL SO TR E FHLAL 2R T A Gl
GEIR BT AR TR R AR . AR L R
3 B ZH] SR A 1 A1 ] i A ARG DU 7 4 ph e AN A

12 245 5 mT o PR ZURE AR AE 10 ng/pL BT AR Y
FEH 20 DNA 75 5 T, XF R 48 DNA % 18 4 5% £
W B 2 7% i e 8 ME B At 5 A1 J8] I A AR 7 28 A8
DNA %4 10% 1 5t , X} DNA ¥ 8 1 ng/pL
FRAS I PR 2% ShBERS ERMAS: HH o 72 6T XL SUREAR
FVGI A i 3R FE A B R DU, 350 & B A A A
I~ R EMFRUE
2.2 R

FEAR YIS AR R DI b, S ™ ATl AR
HECANZE EGFR H: DK 28 A8 K 30 5 ) 4t s 1 22
SR, R A AT A (B AR ) RS (B
FFA %) A PERU I BRI H R R . X5 A4
EGFR K I 70 &5 2047 K I, 5 1 2 B v o 1
R BR Y578 1 HEUR IR 1A AR s ARG H (R 2) .

F1 AEEHAEIRTIRIUE —RX AR A E) & ALY B — it 77 4 il 45 3R tb 3

Table 1 Comparison of the results obtained by different reagents in different sampling procedures and detected

from various applicable instruments

i 50551 H HE PR i Stratagene Mx3000P ABI-7500
HERR T (PHMEAT B %) 100% 100% 100% 100%
FES M (BPERR %) 100% 100% 100% 100%
e B 1% 1% 1% 1%
K% B (CV)

G719X 1.10% 0.80% 1.03% 0.92%
E19del 0.50% 0.60% 1.19% 1.14%
L858R 0.30% 0.80% 1.13% 1.80%
L861Q 0.70% 0.20% 1.02% 1.15%
T790M 0.50% 0.90% 1.53% 1.23%
S7681 0.30% 0.50% 0.95% 1.54%
E20ins 0.60% 0.70% 0.75% 1.31%

FERE SRR AR A 5 Z 7 i A AS [ e B A
H7A: 7 DNA BEARTEAT T RLAE , BERONFHAG e, Xt
T EGFR R[] 331 22 [8] L J HER R % 2 [A] &
AP SN FF AP TEER , HA 2% itk
A ORI ) TG T8 0 R I 7 1 28 SR
o FEARRMERRSE b, AT S A A Y
N EGFR AR[RIZAE RN S22 i ilb AT T A, AL 45
21 NGAR g, BREE TN N 2 AR I o K2
R 5 HERF SIS ER R RIS UG

X FRE B EFEAR , SRS (0 543 7 A B oR 4%
R R B, RN CE AR S R B Bk, (Y
A 2 57 AR AR 55 8 I A 55 B | r s P
PS5 IS % dh . Hofth 6 35 JU5% /3 BH
MK 25 B 5 2% St A R I, L DL L2 AR 28 Ry

F AR IR RIS RN AT H . TR
R FE H, FATTA3 50X 55 BE A L b sk BRI S %
i R B 225 S R AT R, I BE R TR R UL
19-del k2R 2848 D) S 45 k70 UL B S768T 28 A8 7 1
0 25 5 s, il 1Y) 5 R & 4 4~ PCR 7k
AR AR 5 R B NT 5% , 75481 iRk
FAS AR RESS IR — B A BHYE A5 A E

3 itig

TEHE , EGFR HE P 58 A8 6 12050 & Js F =28
PRIMZ Wi, 20 by 53 62 il 2 it B B A B R
AL E IR A BT By AR A I . R, A
i AR o 300 e A e A S 1 A DB |
SR R o A7 ) B S B A L RE 8 S iR Y
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Figure 1 Detection limit results of G719A gene

*2 EGFRERBRRTHMXFELE RS
Table 2  Statistics of the detection results of EGFR mutation detection kits

g 51 H FRUEZSR SLH Tk gk gt
HiRifes Al b vf LAGE—Z 7% fhtt A7 il AR &R AR ERUE 1A i 1 ASRLSR A
Fesetk ol b LAGE—Z7% dhtt A7 5 MG @ 3AF S AR ERLE
AR Al b v LIS —Z7% fh it A5 A A &R AR ERUE , 1A i 1 ASRLSR A
A b b LIS —Z7% fhtt A5 5 MG @ 37F S AR ERLE

FEACREVE o R, AR R 5 18 B JL 48 B R 04T
WA G R . X T RAT AR ERE R S % 5
B 7 i, A AT 7 i 3 T ARG 6 B 3 s R A
b AR E RN 22 S AT R 56 5 XA AT Ml A v RN [
FZH MG T, K3 WA 23 2k AT b bR 1 1
ERZSH RTINS . SR, X EGFR
e PR 5 AL A I A A DA T b AR IR T R 43 Al A
o PRI, il 78 A i e 7 3 AR EE Al 1 7
FRUEA AR ERIEAT o

AR A2 2% 5 645 3 kR & (4
U AN 43 1) BT R 2 25 0 BT A 98 A8 A7 s A T Az
AH I K PR R Sl ST REAG I i o A Ak A2 P2 1Y EGFR
PR 5 AR K AR S i AR BEAT & Al 7 i A /L
REZER , AH RN S G R IR T BORAY 2, JfAR
K I RFEASHEEUAD DNA fifh 25 W sk 40 i 24 R R
BE, BT DR REAR G P RERIRE AR LS B o PR Al
222 i JC 1% 1E A0 VA A I K 7 B B4 e R A R A

o BT, AR SR FHHT A 48 A I R AE AR R
I EGFR FE R 5828 kil 5 — 2 7% i 43 3] 36 TE il A
TR G TR PR R S A PR R R A

EGFR J&3 2 4= A ¥ 3% 4K (human epidermal
growth factor receptor HER) X Gl R 2 — . Z K
J% i EGFR/HER1/erbB1 ., HER2/neu/erbB2 , HER3/
erbB3 & HER4/erbB4 4 A~43F ¥4 i, 76 40 it i) A=
1 SR RN 43 S AR B R v kA R T AR
. WF58 %W, EGFR 7% £ B K7 A 8 F
18~21 S Ah W b o HrpAh i+ 19 ik 5848
delE746-A750 % 25 EGFR R 7L W) 45% , /b .+
21 I EI’J L858R At 548 4 /5§ EGFR % 7% 1) 40% ~
45% ", H AN 10%) EGFR 7% K 1R 4N B 1 18
(G719A .G719C fil G719S) filFh g 20 | H
HiAh T 20 119 ST 58 A48 24 5 AE /N i iy il g B
# EGFR 75 W 1.5%~3% Je. 47 " o A U4 56 1Y
EGFR i3] &5 P A I 1) 28 7258 457 s, AR i A7 —
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A, 0 B A e 0 ;7 55 T AT 9 AR 6 e T AT Y
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X7 i o e e 2 o AR

ek AR 5 P ) 000 A9 A 288 A g 2 4 P 4
DNA FIZNE I 9772 DNA, Horp 42U R 3
DR ARG B “ bR ™0 IMLBREAS PT A  d1208
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o AT 0T Ul B S 0 TR A & o SR B
77 it AR A s A 0 P R il g AR A S
o AR ARSI I 43 5 19 M 2K AR AR 1) DNA H A2k
EGFR 3N A . 1T EGFR i PRLH 21 2FRE AR R4
Jal M FEASAG I A E AR R 22 e, FE S5 s
A E BT REPEAL (IR IEAN R R
KB A A 2 T AN R 2R . AL
X []— T ZRARF &53 R AP ERZH S A A I
FEAKEI K E5 RAF Bz A = T R BRI

ML R ER R E R S
2 i B B AR SR I AN B 58 4 BN 1 7 6 1 ol
i, 45 R 5 0K E S0 AT bR A — 2=
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R BAETE A 7= AR ZERAL T B RAT AR HE
T, PRI, &% 3R BN EGFR J R 2 788 46 38 5]
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A ZH R 1R TEINE 9¢ e RT-PCR A 5 41 4t
ST

e BBRRTF O MRF FkE PHE

[ E] BH @ —Fh A 418K %6 5 (rotavirus A, RVA) H 7 52 I 2¢ )% RT-PCR 461l 77 32
77iE RIS RVA FER 4 H AR 25 # 25 19 (non-structural rotavirus protein 3, NSP3) %k R 5F X 3 31 % 11— %
S — 2 VENCHRET , 13 RVA M SEIF 92 RT-PCR $5 ARG I 75 2 I 30 He b A7 RAE Rk K%
JEE 5T, B S 2R 200 (116 PR 3 A A 1] Bsf 11647922 7 3 A 0 R0 3 225 SR 6F 1L 43T, AT A 75 9 i IR
NHPERE. &R A AN RVA B R U A F 2.00x10° PFU/mL ; X & A I 5l 75 | AH RUREAR (19 3
b e a8 995 75 TG A8 S 5 AN R VR BE AR A 19 C 128 55 R AUAE 0.82% ~ 2.28% 2 8], 200 {51 It PRAE A (14
FEAE R IR ATy B 5 O kR A5 R AT G R IR H 98.5% ., B ABESE AL 7 IR RVA
B AL RS RS RE m DRE (5 0 R A, T S 0 O ik B AR AP 45 6 % e R MR RS 1 D2
AT 192 19 M) T R AT ARG 1 I T T 5%

[X8EIR] A BRI TE ; P L2 RT-PCR 5 PEREEH

Establishment and clinical evaluation of a rapid real - time RT - PCR for

detection of rotavirus A

CHEN Feng*, TANG Xiaoyu, QIU Baofeng, LI Linzhong, YAN Hui
(Nantong Entry-Exit Inspection and Quarantine Bureau, Nantong, Jiangsu, China, 226005 )

[ABSTRACT] Objective To establish a rapid and early detection method of rotavirus A (RVA) by
real -time reverse - transcription polymerase chain reaction (RT-PCR). Methods A pair of primers and a
fluorescence probe based on conservative sequences of non - structural rotavirus protein 3 (NSP3) in RVA
genomes were designed to establish a RVA detection method by real-time RT-PCR, and then its sensitivity,
specificity and precision were analyzed. A total of 200 cases from clinical stool samples were tested
simultaneously and sequencing to evaluate the clinical performance of this method. Results The sensitivity
of the method for detecting RVA reached 2.00% 10 PFU/m. There was no cross - reactivity to other species
viruses with similar species or similar symptoms. The coefficient of variation of Ct values of different
concentrations of samples ranged from 0.82% to 2.28%. The results from 200 clinical samples showed that the
total coincidence rate between the method and the sequencing method reached 98.5%. Conclusion The
method established in this study has the characteristics of sensitive, specific, high precision, fast and simple,
and has a good coincidence with sequencing methods. It has a good application prospect in the rapid diagnosis
and epidemic monitoring of viral diarrhea.

[KEY WORDS] Rotavirus A ; real-time RT-PCR ; Performance evaluation
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JETE 2 5 2 LU JLESLT- A5 — RN, 48
R B (rotavirus, RV ) &5 UL EY 512 )L = HE TS 1Y
FEEHE, RV YL 5| E K M IS Ak R B
JEE K R ESL, T E A E 2T R R
42021 (World Health Organization, WHO ) #2141t
MG B | h E7E 2008 4F 193 AN E %K S 51 RV
Sk AL T GE R R R AR T = A 2013
AE 194N EZE P HER AR R

RV J& —FOSURE M A% B2 7 , J& T I iz DI
BERHCIRIA A R EE AL 11 S XUE RNA 5 Bl
B, St 6 N5 F 8 H (VP1-4, VP6-7) 1 6 ~HEZ5H
# F (non-structural rotavirus protein 1-6,NSP1-6) ,
R4 VPo PR AT L3 A-H 8 41, o
A 415 R 7 (rotavirus A, RVA) J&: 808 4 LIE
150 F B IEAAR=Y . BHT, RV AR 7k 24
H, T~ i 73 8% (electron microscope , EM) | A& 43 7 |
i X 45 922 7 (enzyme linked immunosorbent assays,
ELISA) %R 4% 38 15 300 7 ik it - 3R 5 T 401 S o
(reverse transcription-polymerase chain reaction, RT-
PCR) LA J2 ¥ % 53 32 8 PCR (reverse real-time quan-
titative polymerase chain reaction, RT-qPCR) ., EM
W SEFNAE S AN A B LAy, — A2 B S 4 = f 41
AN 5 TS R 4 1 R ELISA F 422 Ji A ] 28 A0
fiko JT4FK,RT-PCR RT-qPCR 457 80U (%
s H 5 PCR SF A% R A 7 8 T4 IR s A
D, 59 IA Sy ELA LU e R I B 5 1) R
{AAELERERT AR BB AN RETH £ RVA BRI
e 2 I 1) e R P DR RS K A SRR R Y
P i Ak 2> T2 )7 ¥ FilmArra Al Luminex xTAG 52
BT RVA LR PRI > H 5 B A s PR A
T HARNRIR Bz o PRI ST — R | o
B A A 1 RVA KU 5 75 BEAE Ry i PR - S5 B 4E
DRI B 1 P2 W S TS RN SR A T R 3
£ Oz b B R

AWSE B E S — PP PR AS T RVA 15,
FEXFH AT ZR G000 P RE 23 B A R MR BRI A, LA
WIB 2 A I R T A

1 MG E

1.1 FREERR AR PRFEAS
1.1.1 etk

RVA 2 PRI 3 B #2880 (American
Type Culture Collection, ATCC) , %5 VR-2104 Fl

VR-2018 ; 4 5 49 I AR 38 F 41 % 38 B9 75 40
Rl F B MR B 41 B g 1B % 7 71 AU 28
Bl AT R MEM T, W 3 ATCC, g/ 5 43 3N
VR-931,VR-930,VR-1775 . VR-37 335609689, i
RUPTTICH AR IS B W [ b B 2 40 1
¥ A& P A o0 (National Center for Medical Culture
Collection, CMCC) , %5 50041 Fll 51571 , i Qi 2
R RFEAS , A UR T F 38 A BEA B0 A5 9% SRy o
1.1.2  IGFREEA

Wi 2 T A T A B R B K 9% )R L r 3 T i 4
PRAgEBE Hilm ARE IR 77 6 L2 E 5 7 2 Wi ia o7 e
MY L AR (2009 45 /) ) I8 B 224 LIE TS
(I PRASE AR 3 200 1], 35 55 9 5] 119 431, 2o
e 1] 81 1], 4E A 32 K~6.1 %, FIAEW 6.02 % .
R 7 A I R R S A WSO H T A 3 A TR
BRI g A ) B4 LREYS AR R B 4 LTS
FARFEEL) o FRAZEH N ZAE
1.2 FEFIFER

— # RT-PCR Master Mix ( % # )
G0105) % 1 ¢ ¢ 52 & PCR ¥ V280 4y F B &
2T WA YR A BR A R 5 9 7 3L K 4 DNA/
RNA # UK & (&0 H L) (185 . DP315) I A
RARAE AR (L) A BR A .
1.3 SIYREREH& T

J\ Genbank 1 £ 4% Jf % £ RVA 3 [H 2
NSP3 XN %), F] A Primer Premier 5 % 31— %7
SR — Z 0 CIRE T8 43 5 U5 1) RVA-
F:5 -GTTGATGCTCAAGATGGAGT-3', Filf5 |4
RVA-R: 5 - ACTTCATTGTAATCATATTGAATA
CC-3', 9 484 RVA-P: 5" - (FAM) - CAGCAA-
CAACTGCAGCTTCAAAAGAAGTGT-(BHQ1)-3',
P18 A B 129 bp, 28 BLAST 347 [R] A% e X
KIALS RVA R 1 3 R 21 7 5 58 4 DC E , 1 A H
YR IR TSI BIANICHEL . 51 W28 44T h
AT A AR () e A BR 2 6 o
1.4 ML ET

I 25 BED A SE B0 01T RVA 55 3% LIl dR g,
Pibm o Jo e e 3 7 WS M R 2] 1.0x10° PFU/mL , £7
TG 5 VB B B g o B B A BAER AK VR N BRI
Faa bl o BRR SR R AR AT 55 9 BH B4 it [ e
R, FH T S e A o H b B T SR e
S AU 14 il 2% 5 IS G P4 B {8 (cycle threshold val-
ue, Ct{H ) {75 5 PR JoT 488 i oK 2 AL S A9 1

A& I
/ARSI



-+ 322 - HTEWSIRITAE 20184F9 H

F104E

5 T Mol Diagn Ther, September 2018, Vol. 10 No. 5

£k H Ct{E<30.
1.5 HXIR$EE

FHZEAE R AR SRS Y) 5~8 ¢, &
ATCHZEE WSS (& 1 mL ALK ), 280 B
#r# 2 min, 5 6 000 r/min &5 .0> 30 s, B 200 pL |-
HHEAT IR BRI, PH P BT 45 5 L B B 4% i 200
L 5 RER A [F] 20 AT AL B, HAR SR HOE IR IS
% W5 55 5L [ 2 DNA/RNA 482 B0 7 & (B0 4
PO UL AT . PEER AR R AT B TR AT R
HT-10CH A,
1.6 B ESEHT 2 RT-PCR Al

P BUS B R FEAR 3 pL i A %] 7 wL RVA
RT-PCR J i i 1 (& I FiE5 149 RVA-F. RVA-R
£ 10 pmol, %¢ Y6 # 4 RVA-P 5 pmol, — £ RT-
PCR Master Mix 5 pwL), 8 wL £ % PCR 4" 4 itk
R, 38 Bt R s, i B 2% Ot E i PCR X
V280 TP HE G S5 : 50T FE 5 5 min; 95T
AR 8 5;93C 75.60C 14 s, 40 MEER, T
FIFH ROC M Zeifi & 1 A4 U J7 2 # Cutoff {5
38, A It V280 RT-PCR =L} 43 M 8K A 5 A A4
AT CUIE, 45537 38 it Ze ) 8 AR B AT 4] e A A 11
FH BH A , 0 SRR AS S LR S AP B il 28, H Cefi<
38, W Ry BV FEAS To gL A S AU 1 il Ze sl 2
SR S U E H£R 5 Ce{E>38, )2 R BA M
1.7 Gitortr

K H EXCEL #4474 % B2 53, SPSS 18.0
B A 1T Kappa —EUHE 53 # , Origing 3114 i#E 47 R
B S HT o

2 &R

2.1 W SZI 9 RT-PCR 914 7= 4 43 My
B A FERIEE RVA B BHEREAS % 8 i 47
SR ¢ 5% RT-PCR A&, 8] 1A 8 {7 FH A AE AR £
SRR S B4k, H CtfH39/h T 38; & 1B
8 oy I HERE AR S Jo IR S U £k, LA 1,
RT-PCR =4 HL K 25 3 7R, 8 10y PH R REAS 4
#B UL 129 bp 1 RVA FRIEA54HT (ULIE 2) , 8 43 Bk
FEAR 3B A IL 129 bp ) RVA FRE 2577, WLIE 3.
RAV [HPEARAS ) RT-PCR 7= ¥ 48 7a Fe i
D25 e an i 4 Fos |, 25 5 R 358 RVA JE R 41
St AR SE R 2R 1 3(NSP3) K 1Y 751
2.2 WL SZI S RT-PCR J7 1 7 8803 43 by
W 28 2ok 25 B Rl B S 0 bR R EE Ol 5.32%10°

A RVA FHPEREA, (8] B 2 RVA FIPEREAS
B BA PR A BRI SRS 5K PCR 4245 R
Figure 1  The results of ultrafast real-time RT-PCR,

including positive and negative samples

marker p 3 ) 7 8 o NC marker

2 000 bp

1 000 bp
w 750 bp
500 bp

250 bp

100 bp

MNZEEA marker, FHYERRAS 1~8, PC: BHEXS BE, NC . FHPEXT I,
marker .

B2 81fFRHIEARA PCR PRIk R
Figure 2 The electrophoresis results of RT-PCR

amplified products

marker 1 NC marker

2 000 bp

1 000 bp
W 750 bp
500 bp

250 bp
100 bp

A2 B4 marker, BHHEARAS 1~ 8, PC: FHAE XTI, NC - BH P X
marker .
B3 8BAMEARA PCR PR Bk R
Figure 3 The electrophoresis results of RT-PCR amplified

products

PFU/mL [ RVA 35 L1570 Fi B 2 1.0x10° PFU/
mL . 1.0x10*PFU/mL . 1.0x10° PFU/mL . 5.0x10° PFU/
mL | 1.0x10* PFU/mL . 50 PFU/mL ., 10 PFU/mL .,
5 PFU/mL, {iff 4 3 52 1 ¢ ) RT-PCR J5 % #E 47
24 RE G, 45 R AR 1 s .

Fie FR 3 1] I PR 512 46 3 A M 1K 22 51 25 (National
Committee for Clinical Laboratory Standards, NC-

CLS)EP17-A SCF B 2R, LAREAS e JEE 1 1) X %K
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WA \ | L Ll 4

ind

4 RVA PR{EARZE) RT-PCR 7= 4] 52 & il /5 &
Figure 4 The RVA positive sample sequencing result of
RT-PCR amplified products

K1 IEER N RT-PCR FiEREERNLER

Table 1  Sensitivity test result of ultrafast real-time RT-PCR
e (PFU/mL ) 1.0X10° 1.0x10" 1.0x10° 5.0x10? 1.0x10? 50 10 5
0 £ 24 24 24 24 24 24 24 24
[{ERERV€3' 24 24 24 24 22 14 7 4
K % (%) 100 100 100 100 91.67 58.33 29.17 16.67
AR bR A 3O G A BR R AT A, Origin X R FEAR [ AR B RT-PCR i ib 474748,

1 Sigmoidal Fit J7 i G il 26 , AR 98 414 25 1
(1 il 2k 23 20 y=1-0.833 3/(1+exp ( (x-1.699 02)/
0.215 05) ), 715 25 28R 959 Fisf i Xof 1 g e
R 2.00x10° PFU/mL , Ik B B R A 7 6 117 R A
&, ULE 5,

0.9

0.6

Positive rate

0.3 4

1gC
B 5 SERIESE RT-PCR 77 3% REUEHI Sigmoidal L& B 2%
Figure 5 Sigmoidal fitting curve of the detection sensitivity
of real-time RT-PCR

W2t 2% B BE MEEE RS FELTK , 45 2% 17K 1.0x10° PFU/mL
F11.0x10" PFU/mL BYFEATT L 129 bp (1 H ) 45747
M HAR VR BEREAYS JE H 4571 (1 6) , Rl Ik RT-PCR
Jr et ) AR AR B Dl 1.0x10" PFU/mL.,

marker 1 p 3 5 6 7 8 PC NC marker

2 000 bp

1 000 bp

750 bp
500 bp

250 bp

100 bp

M ZE E45 : marker, 1~8: 1.0x10° PFU/mL ., 1.0x10" PFU/mL . 1.0x10?
PFU/mL . 5.0x10° PFU/mL ., 1.0x10° PFU/mL ., 50 PFU/mL ., 10 PFU/
mL .5 PFU/mL, PC: [HYEXSf#, NC: BIPEXS i, marker
Bl6 AREREHZAPCRF=HHIEKER
Figure 6 The electrophoresis results of RT-PCR amplified

products for different concentration samples

2.3 WS 28 RT-PCR 7 48 Stk 40 b
T B AE R 28 RT-PCR 7 i 1 Sk, 4%
)68 FH o S A G Y JER G A A ] K 15 | Ak A PR AH
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LAY At I, C0 45 F 2038 I 2 40 24 F 41
B TE 41 B iR 71 8 A T S AR R
MERR T 22 U 1] TR AR TR B TR | Qs 75
YRR TR R AR A HEAT R, 45 SR B S B, DL I&] 7
B

PR XS B

B 7 R R ARE KR 5 PCR 4 R
Figure 7 The results of ultrafast real-time RT-PCR for
Specific pathogens

) B RT-PCR 77 36 5% 1 A g i AR A AR i
TP 35, 7 W24 2% 3 R WERE R HL UK , 45 SR 0 H
[ 2571 o PRI At D A ) 4% 3 ¢ ' RT-PCR J
A1 RT-PCR J5 32 YA I X5 TE T8 , N7 738 XL
SN o
2.4 RSSO RT-PCR J7 45 25 5 /3

Lk 1.0x10° PFU/mL . 1.0x10° PFU/mL . 1.0x10°

marker 1 PC NC marker

2 000 bp

1000 bp
W 750 bp

500 bp

250 bp

100 bp

M AE B A7 marker, 1~ 8. F 20 7 18 IR 55 40 &Y F 4H 7 18 IR 9 25
41 28 N e 71 B 3 i A T T ORMERR T A AU TTIRTA
i PR IR A QT 6 , PC : B XS BE, NC: BAMEXT B, marker
B8 #HHMMEMEPCR=HHEKER
Figure 8 The electrophoresis results of RT-PCR amplified
products for Specific pathogens

PFU/mL . 1.0x10" PFU/mL . 1.0x10* PFU/mL 5 >4~
[F] ¥ 5 19 RVA 75 ISR N R R REAS s F B
SEEF 91 RT-PCR J7 % #E4T 30 Y E A I, 45
W 2, Ct{H M FRIEZETE 0.19 ~ 0.43 Z 8], 8 7 &
B (CV)TE 0.82% ~ 2.28% 2 18] , UFSL ATy ] LA ik
SRR ARG 25 K
2.5 ik S5 RT-PCR J5 ik 5 0 ¢ 7 vk I R
FEASAS I 285 SR % L

XoF e A T A SRR B0 A R | e 3 T 1 4 IR
e 3 200 il A A [5] B SR FH A IF 5% 4 57 11 4%
UL ¢ RT-PCR J7 v N 7 7 et A 7kl , 245
WL 3 R HpBHERFS %k 100% , FIHEAF
GHIK 97.4% , ST A F i85 98.5%.

F2 WMIELAWHK RT-PCR AEBZERNER
Table 2 Precision test results of ultrafast real-time RT-PCR

)% (PFU/mL) 1.0x10° 1.0x10" 1.0x10° 1.0x10° 1.0x10°
Ct {f (Mean+SD) 29.69+0.43 26.79+0.22 23.52+0.24 20.39+0.19 17.28+0.39
CV(%) 1.44 0.82 1.03 0.93 2.28
F3 MIELER K RT-PCR FiE5NFHEKNE R L
Table 3 The results compared between ultrafast real-time RT-PCR and nucleotide sequencing
S Wy Jr ik Kappa
PR A At
PR 85 3 83
e 74 S H %85 RT-PCR J5 12 B 0 112 112
it 85 115 200 0-909
55 (%) 100 97.40 98.50
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RVA J& T B4y LIS 1) fie 82009 B A4 S
T 55 T RLLEE R EEEHE, ERE,
RV B 1) K6 1K 30%~40% , 3% R LR AT
T B4y L) A 30 o e A B T ™ B ) I, T LA
XFRATE R0 Y7 F I i T B Rk, 45 )L
fit ity St e o f RO T Bl AT 45 e

RVA 238 LR RAG R, kil 5 % B AT AE G IR
FREAT g, HEOR R F2IF & 5 It
R U, HaE F AL )2 5050 == 0 P R T 7
U AR KT — R SE 5 RT-PCR
KW RVA 19774, 325 15 S AR I FR 34 1) 2.00%
10° PFU/ml, Ct {HI2E 5 REUNT 2.5% , 200 19115
TEREAR WG R B, A 7 1k 5 & bR )7 7 i
i 45 R XF L, BHPEARE G %35 100% , BIPEFRT & %
ik 97.4% , BAT A ik F] 98.5% , BE U X IR 15 AR A
RO DRI A T W X1 s i HL A AR .

H I, 56745 R il JsUEE ) RVA B RGI Jr 3
TR TR o SRS A2 R |, 41 ELISA,
AR JE WHO HEZE R J7 v B 7 2L sk el
FEAS B % & R 05 5 A ek B LA PR AT
RT-PCR £ 7 i 2 3mSR
e S 2 RT-PCR Jy 2 ARG R 345 3] 2.00%
10* PFU/mL, & i & % 38 RT-PCR J7 i & 10
£ KM AR TG IR IR I2 5%, Ak, e ek
T AR I T 07 127 R R 25 5 B R 2 4L 1)
ESRE ™, 1 R SRS . AT X F 4
T BRSPS EE 40 Y F 41118 B B 41 B 7B B 71
R 23 s AT o RMERR B A R VDT IR A G
AR TCTA W B A RE AR AT T AR SE A 2
RT-PCR J5 I RGN, 245 SR 44 R B | S W2y i vt
o a8 R 30 k5 | RS ARARUAE R 1) JF b o i o 75 G 38
FRE , 45 5 5 HAh 3 T RT-PCR J5 38 A 60 5 1 —
", RT-PCR i B H il fE7E — A~ ZE S Cu
1B, CtAE AT LAFS Bl A B2 A 1 5 G IR, 0 7 4%
B AR T DRI R 5 A T e R R A T AT
FIRESE" > o A58 HE ST ) RVA K 5 A TR
He BE (AR AR Ce Y8 LA (17.28£0.39) ~ (29.69+
0.43) Z [a], M4 T SCHR Th 4R 18 1Y 4 T RT-PCR 52
) RVA I 7732 CefE V5l 26.18~36.01 HEAIL, #
ATy A DN RABORE T g R [RIR EEFEAS Y Ce
18 1975 5 RETE 0.82% ~ 2.28% Z (8] /N T 2.5% , L

FEUAA BT 58 7 4 57 19 RVA K60 07 2 B B 1
A, G T RAEI . A, 200 6 R 1E V5
FEAS B A58 45 52 W | ASBIF 5 30 57, 10 0 3 S
9t RT-PCR A5 I 75 1 5 — A e 46 0 5 A 45
R AP AE R0, BRPERT G 3855 100% , FITESRT & %1k
97.4% , W F5 5 Z35 5] 98.5% , Kappa {H 1 0.969, 3
HH AR AF 52 (R AG I 7 12 5 BRAT 10 4 b o0 1 s A
W e — 0k AT, UEBA ARG T 37 (A 8 S A
9 RT-PCR A I 77 5 AT W R AT g FH: o

Y F RVA X2 4Ly fe % 7™ &, H AT
SRR N RV FE N HE A AT 0 35 R B8 25 Bt s [
Hiy XA AN [ 7 A AR A 2 PR ik B s B it 22 47 )L
TS AR A S5t XA BT I AR 5 U % s 2 B L
BITRRIE B %, IR Re sl A T M2 A AT
85 00, X5 4 R T B 2 H AT R S AR
8 HSOF 200 5] i RASE AL 768 LUAS U 237, 1 75
BRIl PR AR A B i R AT PR R A A, piF5E 45
b 7R A ST 0 VR H I PR R B At
R 7 B AR, HEA RS 15 G AR R
OB = AT e ) e RS RS A IR E R L A
FITFEFREHE)
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C-IRWEA . MIETER G A S A Berber: b 401w 26 i
PLlit CDo4 XET A ) LI 4P 1) 02 Wi e

IR AHM RS FH5 O EWM AR

b

[ ZE] BB T C- i A (C reactive protein, CRP) | [lILi 7€ 43 B A 25 1 (serum amyloid A,
SAA) FH PR 20 Bt e T TR CDo4 7858 A LM s Wb i . ik B 2016 4E 5 A
220174 5 A TR WITT L S B 2B L M B 5 A BE I B8 Sy o A= ) LJEk S M 93 s 141) 100 3], 5 3k B
20 ARG PE I (A A2 LR B 2R G AF BE LM B L B I D Re 25 0L Sk i i 45 7 AR JLAE
Nof WL, SR 7Y R 9K 4 22 W BFF A 98 A6 10 2 2058 4 JL CRP 1Y 383k, 38 B3 4 b B0 52 240 I AU SAA
WK, 328 P =40 i AUR T CD64 (7K SF-, T 43 B CRP . SAA K CD64 84 Az LB G% 1 5 s B 1 11 IR
LWTER . &R HiE LB B4l CRP.SAA K CDo64 /K-35 . 3 & X R4, 2 R A 4
AT L (P<0.01) o CD64 12 Wi A JL IR Ge P 0 o B S0 P AR 5 P 24 5 T SAA X CRP. £ it
CRP . SAA 0] LIAE Sy 1 87 Az JL A8 8% e MR 1 A M, {H CD64 2 87 A8 LI e Pk 595 T Sy R B0
HIHZ e br

[REIA] AL RPN s C- IO 5 TS TER B A5 PR 40 MR T4 o4

The value of C - reactive protein, serum amylase A protein and neutrophil

surface antigen CD64 in the early diagnosis of neonatal infectious diseases
WU Yugin, KUI Liyue, ZHAO Xiaofen, LI Yangfang, CUI Shan, DU Kun*
(Special Hospital Ward, Kunming Children’s Hospital, Kunming, Yunnan, China, 650228)

[ABSTRACT] Objectives To investigate the value of C reactive protein (CRP), serum amyloid A
(SAA) and neutrophils cell surface antigen 64 (CD64) in the early diagnosis of neonatal infectious diseases.
Methods 100 neonates were recruited in a neonatal ward who suspected of neonatal infection between May
2016 and May 2017 in Kunming Children’s Hospital. 20 hospitalized neonates with non-infectious diseases
(such as neonatal respiratory distress syndrome, breast milk jaundice, gastrointestinal dysfunction,
cephalohematoma ) were enrolled as controls. CRP was detected by enzyme-linked immunosorbent assay, SAA
was detected by Aopu gold digital quantitative analyzer and CD64 was detected by flow cytometry. The
sensitivity and specificity of CRP, SAA and CD64 were analyzed in the early clinical diagnosis of neonatal
infectious diseases. Results The levels of CRP, SAA and CD64 in the neonatal infectious diseases group
were significantly higher than that in the control group (P<0.01). The sensitivity and specificity of CD64 in the
diagnosis of neonatal infectious disease are higher than that of SAA and CRP. Conclusion Both CRP and
SAA can be used as criteria for judging neonatal infectious diseases. However, CD64 is a more sensitive early
diagnostic indicator for neonatal infectious diseases.

[KEY WORDS] Neonate; Infectious diseases; C reactive protein; Serum amyloid A ; Neutrophils cell

surface antigen 64
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A LIRS M o 2 B A A B LR A —
JeH ULB , TS I o EOIE B AR LI g8 PR A P
B R A RGBT . B LRGBS D,
B AR LI R 98 33k 2 IR 1 2 i 1Y) R A 3 K 3K
FEAR IR FAAI2 W I SR AT AR R A T SRORR T
AEfS W E MR T , 3 S B AR AR (B2
BT A LA ol R G e 9 0 e 300 ) I A i R 45 AN AH
], Z2B50RE R I A H TR RS 0 AN R 7 7 0
RAEAIZ W B AR LB S M, AR B AR L
HIR RPER G AR K BB, B 3X AN AR5
PIFHT IR 2% , R BUBRGL B 5, JET- AR & .
I, A2 R I R ISP T R R R A LR e PR R
I T R A A7 3R G R T 5 R Ay
SERYI2 W A LR Y P 0 B B 4, R AR
B LB PG B FE T R FE S

C-Jx v 2 1 (C reactive protein, CRP) & H A
B LB 0 AT 1) de ) 2 R i 2 1 —
Pl 2P AH R R B AR IE o SR F S
ARSI ANALAAR 32 B ke % #2121 22 B4 45 1), CRP
() B2 6 ] VLS i, 7E 36~50 h AT A F 5
U, 5 A% Ik B 1E F {E 1% 100~1 000 £, K L 7]
D o G N 8 2 I P Y CRP 5 i, ) 45 H 7 A
e A B L L UE R I A B (serum
amyloid A, SAA )t /& —Ff 7 2Pk I iy i J0E 43 9
PIFH RN &R T, R TR IR IERELT,
SAA TEAE R I Hh & 1 B AR, WB A2 LY SAA
IR KR53 AT E RE WS A I K A e IR . A
FERM 7 RAE A LR, SAA BT+, &
PR G5 1 75 1R 3 B8 A v A 1) S s 1 T o
FREE , B AE N BRSPS RAE AR ks
4 Jif1 2% T 7. CD64 (neutrophil CD64, CD64.) J2&=—
Fh e BR R 1, 2 1eG 1Y Fe BEAZ AR, HORH X 43 7 5
oM 72 000, IEFEL T, CD64 K543 A 76 41
e L P T 2 L | B AT B R SR A0 i e o AE
SRR 2% v DS 1T N o S o v e S/ |
T PR % 20 B A B RE Hb ) s Z2 B (lipopolysaccha-
ride, LPS ) 25 IV 5, CDO64 RE % 3 75 P4 248 Fifd
FEIH A Ik, [F] B BE 08 B v A A AR A SR
I, A LBk 40 B I i CD64. 2 8 T e o B
7 B, AHE T L i #R 1T CRPLSAA K
CDO64 TE 4 A= LB S P 2 055 7 100 1 SRk R, A
Az JLER G 9 1) S 32 W7 SRR 7 R AR 2
R

1 W&RE5FE

1.1 RS

YEHL 2016 4F 5 H % 20174 5 AE WL
= BBt A L 39 s A B 1 A ) LB RLUsR 2 5 451
100 5], BAG LA N A b . HIR KT 5d,/hF 40
d BB AL, A BERT B TR R T s IS R
WANGZE NI RN s Y S R YR S T W
YU R MR R o S BE UG i I R R . [RIBT
TEHL 20 B AH [R] BB , BA AR H % 515 0 1Y
R B M CHL o Az JLIP IR 3B 25 A 4E 5 7]
FEFLEBOE 4 61 E B Diae 2 EL 7 61 Sk i i 4
1) JLAE X R A
1.2 Wk
121 IEHEEE

2 4G PR e 4l 100 A, b Bk 58 1, £
P 42 1], X R 20 A, o 544 14 1], 2o 6 il
TR 2 RN BEALHT A LR % 43 391k (20.3+3.2) JA]
F1(30.1£2.4) J , >R 1 H #%4 (14.3£1.8) d F1(15.4+
2.1) d, A& My (3.31+0.42) kg Fl1(3.27+0.43)
kgo #2240 B BORE, KB 2 HIBH AR G
IR H S A A R T B g2 R
(P>0.05)(F 1), HEANICEITA B A W ZE T
E UNCAYSEOL 2 S N7 2 N R el IS Et|
JiL 9P E 200 A P 40 B L SR 4N i L B CRPS 5
e TR bR

K1 28FEILBOIEREREE R

Table 1 Comparison of clinical data in neonates

21 51 n s (JF) His(d) AR (kg)
JFRYY 100 293 %32 14.3 +1.8 3.31 £0.42
X4 20 30.1+ 2.4 15.4+2.1 3.27+0.43

1.2.2  FrAEE

2 4B JLIFEIR YT AT, 30 AT # PR I 2 mL, H
1 mL i 2 h fFHEEEILS , LA 3 000 r/min 50
10 min, 532575 2N LT , T-80 Tk IR A7, FEks:
I CRP J SAA, 75 1 mL B F % 25 U/mL IF R
PrEEm s o, H TR CD64 17K
1.2.3 CRP K

K FH R A 2 o0 il 3K o 928 T o sz o7 3K 7
(YE[E Abcam /A H) , 575 : ab181416 ) K1l 1l i CRP
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TR PR AR i RN B U A R AT, L =8

mg/mL Ky BHPE"
1.2.4 SAANE

SR B Qpad S AREE a2 4 MU 2 SAA
() f i, B SAA-SPOT 7 &l [ _E Vi 3% A= 9
= 2547 BN B B E 7 s e BBV U I B 2R 17
1.2.5 CD64 &

Tt 2 41 43 B ASORS: 0 v 4 s A4 i 5 T B R
CD64 i &, B4 1l 50 wL fil | 20 wL CD64. PE/
CD45 Percp #iL1A& (32 [E BD 24 6] )IRAT, AL 1 h
J& I FACS % 1157 2 mL , #6520 min J5 H iR
2 40 AL (25 [ BD 2\ 6 FACS Calibur) 5 il
CDo64 1 ™,

1.3 Gtk

K G20 B B4 SPSS 19.0 % B k17 48
TEOHT o BT U E 43 R T EORER
PR bR e 22 10 07 UR0R 5 2 A BT OB 2 B

4 Comp-PE-A-

50 ]79.0%

Comp-PE-A+
21.0%

15—-

Count
=
1

0 10 10° 10 10°
Comp-PE-A

K H ¢ K5, AHSCME 3BT R ] Pearson K56, D P <
0.05 HZEFAHG I L.

2 #R
2.1 S AT B I3 CRP Al SAA 7K F- H A

2 M EBE T BRYL ALY CRP Hy (24.48+21.13)
mg/L, 1M X} M4 ) CRP 24 (5.12£2.21) mg/L , J&
YL 20 (% CRP 1Y 7KF- I 3 1 T X BRA B 7K F o [+
FE, 2 B LA 1Y SAA JKF- B & i T X i
H, 2RHEAZRITEEX(P<0.01)(F2),

g

i

®2 BRAMXHREIME CRP F1 SAA KF L E
Table 2 Comparison of CRP and SAA in the serum

between the infected group and the control one

20 5] n CRP(mg/L) SAA(mg/L)
TG 100 24.48+21.13 78.91+23.6
pOpiiEEEl 20 5.12+2.21 3.94+2.15
200 -

{ Comp-PE-A- Comp-PE-A+
4 18.9% 81.1%
150 =
= 100
= ]
@]

50 -

] B

) ST T

0 10 10° 10 10°
Comp-PE-A

P A St BE AR i 2R I 4 1 CD64 MRk T 5 141, Pl B Ay SR e 28 i =R 4 1ffl CDo4 AR O 8] .
E1 CDo4mmRX o iTETE
Figure 1 Histogram of CD64 by flow cytometry

2.2 YL AN HEZH 42 1l CD64 KT LA
i A CD64. il 38 ik 524515 77 [# ([&]
DR ras R 2 41834, B YL 4L Y 42 1 CD64
KB B T Y, 2R EA% %R X
(P<0.01), L% 3,
2.3 ROC Hi £k Kl & CRP . SAA Fll CD64 £ Wi 4=
LB 95 9 1) A TR S M e AT
Hi4}& CRP.SAA % CD64 [1) 45 B 225 ] ROC i
2 (K 2), i3 CRP.SAA K CD64 (1) ROC fh £k
TR 518 0.600,0.567 .0.870 , S A AW (R 23 51

®3 RRAMRALM CDo4 KF LR
Table 3 Comparison of whole blood CD64 between

the infected group and control group

21 5 n CD64( DTS T4 )
TR 100 5023.94+1 221.13
X R 4 20 623.94+325.35

) CRP=8 mg/L . SAA=6 mg/L .CD64=2 943 > 7¢
DA% 1875 a1 8
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1.0 — CRP
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— 1
0.8 - BHL
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B8
0.4
0.2 4
00 ? ¢ T T T
0.0 0.2 0.4 0.6 0.8 1.0
1R

B2 CRP.SAA K CD64 B ROC #ii %
Figure 2 The ROC curves of CRP, SAA and CD64

CRP 12 W A= LR G M 52 9 1 B0 e A oy
SEVES 9 58.23% .68.92% ; SAA 43 K 64.21% .
64.65% , i CD64 43 1] 4 92.31% ,90.43% , LA CD64
FA) RS AR S P i i
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I CRP 2 A8 bp A D9 37 A= LI G 1 i 19 7 4012
Wi A T Re A . SN TR AR 3L A

W5 7% , CRP X6 T3 A LB P 5 90 110 1) S 22
LA AR 0 4 S R e | L o B D IR T R R
(K2l CRP 3= 202 4l 1 M 4 4 19T S48 A | 1B A=
IV BRI R 8 B 2 R A 2, AU
T R A0 P A S 2L, R, CRP X T3 A LU
Pt pm i R WE — S EME, (HIER
BE ML W 1Y) 4 b i

SAA 1 & — Fl 7E 20k sk B R I 43 8 A I 1
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Frier o H SAA 29 HEPE RAE 1915 S 4845 , CRP 7
21 T e P I Y I 4 5 L T SAA 7E 41 T Rk e
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TE B 40 TR DA A 25 Al 07 220K 2 i 7 2R e R
TE R S R A i R A ARG R
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LU BRI SAA Bl CRP ELAT B K A o7 FH A 1L, 166
A A6 CRP FISAA 7E I 4 2 1 m A K b 3
R 2 WA, SAA/CRP 1 LR 5 397 4E LK
PPk PR A TEA OCHE " . L, SAA M I R 12 K
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Study on the drug resistance mechanism of carbapenem -resistant Providencia

rettgeri

JIA Qinmei', SUN Le*, MAN Baohua'*

(1. Department of Clinical Laboratory, the Third People’s Hospital of Yunnnan Province, Kunming, Yunnan,
China, 650011; 2. Biochemistry Laboratory, Kunming Medical University, Kunming, Yunnan, China,
650011)

[ABSTRACT] Objective To analyze the drug resistance and the enzyme production of a strain of
Providencia rettgeri producing KPC -2 isolated from foot infection. Methods The strain was cultured,
isolated and identified. The in vitro drug sensitivity test was performed by MIC and KB methods. The
carbapenemase phenotype analysis was carried out by modified Hodge experiment and EDTA synergistic
experiment. The carbapenemase genotype was further determined by PCR. Results The isolated
Providencia rettgeri was resistant to quinolones and {8 -lactams (including carbapenems) , and sensitive to
amikacin. The modified Hodge test was positive and the EDTA-disk synergy test was negative. Only the KPC-2
gene was detected and the IMP, VIM, NDM -1 and OXA - 48 carbapenemase genes were no detected.
Conclusion  The clinical isolate of this strain of KPC -2 carbapenemase, which is a rare strain of
carbapenemase, requires close monitoring the carbapenemase - producing strain and adopts infection control
measures to prevent the drug-resistance genes transmitted between bacteria.

[KEY WORDS] Providencia rettgeri; Carbapenemases ; Drug-resistant genes
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cia rettgeri, P.rettgeri) & [ 2 58 Wi 1 (Provi-
dencia rustigianii , P.rustigianii ) FI1 5= 2 ik 35 20 g 6
¥ 7 (Providencia heimbochae , P.heimbochae) . 5
IG5 5 T B A 2 76 £ N T iz B B 4 4
AR KRN S S E R Y b,
AN, B NAMNE A X S A iR T35 I8 TS IR R
e T IMAE | PR IR SEAHOCHE = A SO E
1R A2 I G (R Tt e 7 25 M 28 7 TG % o8
WA S LR 25 AL, MR i B2 45 N 53 AT,
BIRE S B P A B

1 MEFA*®
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BE LB, 60 %5, A L IEEL P A
KM M ERMSIAFESHEAE S ARE
Bi. LR AR IK, @R UE , Ml A&
P WL g I AR ) UL RS AR R /N A
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TE L JRGEE K, AR AR B R DGR o BE A AR
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WMARIRTT o g R AR 0 2 N8 R s 7 R i IR
BE I R 5 d e, R IR S RO
K, ERITTd)E TR EIRG AT
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1.2 BRI

AEARANEREDEENEETFaMA
5 = N R EEBE P o0 W6 B S50 s FR A R B
G [ R O o 7 N R |
(ATCC25922) , W 7 B & A 1A Z i IR A 39
Hb
1.3 AU 5

VTEK 2 Compact 4= H a4 9 % 2 U il &
WS 2GR W Ak A A LIS N B AR TR CO,
B2 F2 46 W [ 35 [ Thermo 2 & 7= & HE 18 1R & 48
VDRTEX-5 W [ ¥ ] H AR DL 7R A28 il 1 A BR 2
7] ; PCR ¥ 38 (U Wy [ 5% [E PE /A ) 5 B 9K AN W 1 98
[ Tanon 2 ] ; $EAMEE I BUSAN A B L5 HAEY)
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JEW s
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iy 7 H: B ER A 7 ¢ 2 (minimum inhibitory concen-
tration, MIC) {H . [m] B >R JT 56 [ il R 55 49 3 A
{1k t/p % (the Clinical and Laboratory Standards Insti-
tute , CLSD #E## A 4847 H07: (U2 8 Oxoid A w) )™
mn ) SR b 78 24 W) B M R b A R 5 B A B
2459,

1.5 BT B M T 22 2 P A

151 & K Hodge 3% % (modified Hodge test,
MHT) J5 %

H 0.5 22 [Q i BE 1 K 3% A B (ATCC25922)
PR T 12 10 FvRE S5 Y8 S0 U AR 1 7K fife I 2 1R
BR AR b, R HTR EH e b B R AR A TR
M T F s 5 il 22 D R Pk B & AR R i 2 1) -
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I
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we) 46 B T B EDTA 485 (4 pg)1 ecm “FH R
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M
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®1 HEEREEHREMAEERSIVFIIRTERRKE
Table 1 The drug resistance gene primer sequence and

amplification fragment length of carbapenemases

Table 2 The results of the drug sensitivity of

Providencia rettgeri

ik

HE A FIFE(5'~3") K (bp)

blaKPC ~ F: TGTCACTGTATCGCCGTCT 892
R: TTTTCAGAGCCTTACTGCCC

blaIMP  F: ATGGTTTGGTGGTTCTTGT 488
R: TAATTTGGCGGACTTTGGC

blaVIM ~ F: TATGGAGCAGCAACGATGT 920
R: AAAAGTCCCGCTCCAACGA

blaNDM-1 F: CAGCACACTTCCTATCTC 292
R: CCGCAACCATCCCCTCTT

blaOXA-48 F: GCTTGATCGCCCTCGATT 281
R: GATTTGCTCCGTGGCCGAAA

2.2 T R R BRI 2

M K Hodge i35 B, LI 1.
EDTA Pprli5s 1%, WKl 2,

T g I it ek 245 5 PR A 00 45
i 3 X} KPC . IMP . VIM .NDM-1 . OXA-48 3t 5
i UL B T 25 0 g R L 7 18 blaKPC R BHME
HAaR B I, WE 3. T 25 3 Wos A Y
KPC 5 KPC-2 45 99% [A] J& (GenBank % 3¢ 5 .
FJ628167) .

3 it

T IR YA G BRI 8 T2z n ], B
TNBE S Y R P 25— R R 2R 2 Y
il R R, 4 2, B N 24 Kz T 24 40
O™ P T R M 2R A T R A
( carbapenem -resistant Enterobacteriaceae, CRE) &
B NN 5 22—, g N A B Ok ™ Yk
[y CRE 3% ifif 245 WL 2 7 6 75 % M i, H iy
[ MR AT 3B KPC IMP . VIM .NDM [if§ ",
117 P S B RAT 9 S KPC FIMP ™ 3 1 4
J& B N EERE -1 (NDM-1) A BUE i . KPC
AU & —Fp LT REOK i T A B-IN BN R BT 259
1 A KM . 2001 4F 5 I Yigit 55 7E 6 E
A6 % 9 N Wil 5 ve 7 AF i b &k B KPC-1 B,
2003 4 KPC-2 BIAE 1 B % )l 58 52 75 171 18 Hh &
o 2004 AFF [ B YR WL R 5 B 2 e i s 2 —

2.3

B2 O T
FAPoK A A 8 / S
eanliiee) =64 / R
WNTP A =4 / R
BN =64 / R
K A Bk =64 / R
JeAt Y R =8 / R
LA s =64 / R
KAPE T =64 / R
Wk g 22 A 256 / R
RKEZR =16 / R
LA D R =8 / R
52 5 i P g s =16 / R
BmpER =8 / R
ZARER =16 / R
W PG AR = 31 32 / I
WRHL P4 AR - 20 I
Ak - 6 R
At nE - 6 R
XX Him - 6 R
S A6 R P - 5 [ 35 - 6 R
RV =32 / R
FOR VIR AL AR =32 / R
R R =16 / R

R: 255 1. s S 8Ud; /7 Rox R IEAT KB A =" R
A2 b BeAT X B2y

BE e M se R A TR & B T KPCHE™ . BTN
1F, GenBank & iC 5% i) KPC T A7 14 37, 4Bk
T [ NGB ) KPC BURG Z DL KPC-2 BRI KPC-3 Y
S, EWNLLKPC-2 B 3, B KPC Bl 4 40 1R
DU A 5 T8 A 3 o AS iR A DU 2 A ik 7 R A
i st B N R R AT KPC-2 1Y KA 2] IMP |
VIM .NDM-1 ,0XA-48 %55 | H 7 il 7 #R 72 MBS PR
g A FE A L AR A B W b o B SR R Y
A B A, S B AT R . AR
SC 24 ) R A S G 24 SR T Rk R TR E A B R
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1 R Hodge 3K3a# i 5 B M B
Figure 1 The modified Hodge test of detection

carbapenemases

El2 EDTA thE L34 R S B 455
Figure 2 EDTA collaborative test of detection

carbapenemases

1500 —
1000 —
500 —

100 —

M Jy DNA 100 bp ¥51fE; 14 blaVIM 5 2} blaKPC ; 3} blaIPM ;

4 K blaOXA-48; 54 blaNDM-1 ,
B3 PCRUMEREFHBHAKSEHRBEMGER
Figure 3 PCR amplification resistance gene of

carbapenemases of Providencia rettgeri
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Analysis of the surveillance results of hand, foot and mouth disease in Yulin

City in 2014-2017

TAN Lieming'*, DENG Yiyan®

(1. Yulin Red Cross hospital clinical laboratory , Guangxi, Yulin, China, 53700; 2. Yulin Red Cross hospital
Paediatrics, Guangxi, Yulin, China, 53700 )

[ABSTRACT] Objective To analyze the incidence of hand - foot - mouth disease (HFMD) and its
pathogen spectrum in Yilin city, and to provide a scientific basis for the diagnosis, treatment and prevention of
HFMD. Methods A total of 32 077 anal swab specimens from patients with HFMD diagnosed in Yulin Red
Cross Hospital from January 2014 to December 2017 were collected. The real -time fluorescence quantitative-
polymerase chain reaction (qRT-PCR) technique was used to detect viral nucleic acid samples and analyze the
virus type and clinical relevance. Results The positive rate of enterovirus was 80.1% (25 870/32 077). The
positive detection rates of EV71, CAl6 and non-EV71/CA16 were 12.4% (3 203/25 870), 5.4% (1 402/
25 870) and 82.2% (21 265/25 870) , respectively. Non-EV71/CA16 type was the main type. There was a
significant difference between non-EV71/CA16 group and CA16 or EV71 (P<0.01). The positive rate between
male and female was not statistically significant difference (P>0.05). The incidence of HFMD has obvious
seasonality of HFMD and the number of cases is mainly concentrated from April to September. Conclusion
The pathogen spectrum of HFMD in Yulin city has changed in 2014-2017, and the non-EV71/CA16 enterovirus
became the dominant strain. Therefore, the monitoring of untyped samples should be strengthened. More
attention should be paid to the diagnosis, treatment, daily monitoring and prevention and control of HFMD.

[KEY WORDS] Hand foot and mouth disease; Polymerase chain reaction; Enterovirus
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Table 1 Results of nucleic acid detection of hand, foot and mouth disease in Yulin City, 2014-2017
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At 32077 25 870 80.1 1402

7.5 1 440 29.0 3150 63.5
33 331 4.7 6 425 91.9
12.0 765 12.2 4764 75.8
0.5 667 8.7 6926 90.7
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“F7RINTE 2014 F:-2017 4£4E EVT1/CAL6 5 EVT1 .CAl6 FHME LR, 2 =2851.99, P=0.000, P <0.01,
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Table 2 Distribution of hand, foot and mouth Disease by age in Yulin City, 2014-2017
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Table 3 Gender Distribution of hand, foot and mouth disease in Yulin City, 2014-2017
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Figure 3 The incidence of HFMD in different months
from 2014 to 2017
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Effect of lamivudine on immune function and liver function in patients with

hepatitis B complicated with pulmonary tuberculosis

HAN Meiyu*

(Department of Infectious Diseases, The Second People’s Hospital of Dongying, Dongying, Shandong,
China, 257335)

[ABSTRACT] Objective To analyze the effects of lamivudine antiviral therapy on immune function
and liver function in patients with hepatitis B complicated with pulmonary tuberculosis. Methods A total of
146 patients with hepatitis B complicated with pulmonary tuberculosis who were treated in the Second People’s
Hospital of Dongying city in Shandong province from May 2015 to December 2016 were enrolled. According
to the random numbering method, the experimental group and the control group were divided into 73 cases.
The control group received conventional anti - tuberculosis treatment, and the experimental group received
lamivudine combined with conventional anti - tuberculosis treatment. The liver function indexes, immune
function indexes and serum HBV-DNA levels before and after treatment were compared between the 2 groups,
and the incidence of adverse reactions was statistically analyzed. Results The data indicated that the levels

of 3 liver function indicators of ALT, TBiL and AST increased in 2 groups, and the increase in the control
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group was greater than in the experimental group after treatment. After 3 months of treatment, the index values
of the experimental group were (91.87 +13.65) U/L, (65.25+9.58) pmol/L, and (89.51 +16.42) U/L,
respectively. which were significantly lower than that of the control group (¢ = 3.247-11.256, P<0.05). Both of
the CD4" and CD4*/CD8" levels also increased after treatment, however, the CD8" levels decreased and the
experimental group decreased evenmore significantly with values of (39.86+5.47)% , 1.66+0.14, (23.89+
4.64)% , respectively. The difference was statistically significant (¢ = 3.343-10.471, P<0.05). To compare
levels of serum HBV-DNA after treatment, the results showed that the level of HBV-DNA decreased in the
experimental group and increased in the control group. The HBV-DNA content in the experimental group was
(3.14%1.25) copies/mL, which was lower than in the control group (¢ = 25.406, P<0.05). Adverse reactions
were observed in both groups. The incidence of adverse reactions in the experimental group was 20.55% , while
23.29% in the control group. There was no significant difference in the incidence of adverse reactions between
the 2 groups (x*=0.689, P =0.530). Conclusion Lamivudine antiviral therapy for the treatment of patients
with hepatitis B complicated with pulmonary tuberculosis can effectively improve the immune function of

patients and reduce the level of HBV-DNA and the degree of liver damage. Lamivudine treatment also enabled

to improve liver function of patients. This therapy has good safety and is worthy of the clinical application.

[KEY WORDS] Lamivudine; Hepatitis B; Pulmonary tuberculosis ; Immune function ; Liver function
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it 5 H20103481) 5 S5 M0 Bk (22 88 A s il 25 47 B
SN A] s FAR 0.1 g; Hit 5 H34020110) 5 F 48 F e 4%
(FE R 2 K 254 BROTAE 2 Al Bk 0.3 g5 4L
H50020505) 5 R < T BE R (M 2 L BE Sl
254 FRON 7] 5 A% 0.25 g; it 5 H44020250) ; ALT
TBiL . AST Jiff E¢ G2 928 W B 13010 5 (L Vg iR 26
BHEABRE], BUA% 906 Ay, L5 :S10910113) .
1.3 RIT A

X REZH - R B FLPL 45 4% S AP RT3 IR
7 R H R e 5 PUES IR TT R S AR R A
V- T ERIT TS Hrh SR, 0.4 g/iR,
— H =¥ MR, 0.6 gk, —H—K; ORET
B AR, 1.0 g/, — H —IKk,
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R1 2ABEFHRAEMABIELER
Table 1 Comparison of basic clinical data of 2 groups
PR
24531 n W (%) Jifi 45 R o e (4F ) AR (4F)
% S
s 73 44 29 45.64%6.15 5.461.13 8.75+2.45
X HEZH 73 43 30 44.98+6.34 5.37+1.24 8.86+2.66
1y - 0.028 0.638 0.458 0.260
P - 0.866 0.262 0.324 0.398

IR PO N e RT= P age - 3 1l o) DAEE VA P e
IRIT, FUIR, 100 mg/ik, — H —IK, HIRYT I AR I
M, T3 MBIl 40k,

2 {IBE AT 3 AT e T .

1.4 JFROPN RIS

K AUS800 4 F 8l E AL 23 A 23 53] TR 97
HIIRIT 1 H XGR97 34 H R IE 5 8 i 2 1l
(alanine aminotransferase, ALT) . il Il 41 2 (total
bilirubin , TBiL ) | %% % % %4 Jif (aspartate aminotrans-
ferase, AST) ¢ D g 48 br K F- o R H PG E i
PCR 73 (3G 52 1697 BT 5 BT A7 % HBV-DNA &
o SR H CytoFLEX Jit =AM A I 2 P2 R IR YT
Al J§ CD4* .CD8" ,CD4'/CD8" %1 & T R 5 b /K F- .
G IR T I R RO & A G L AR UK
1.5 GitEirk

K HI SPSS 19.0 4t 127 FA4 %t i 45 i A3 5 4l
HATGA . EE R (x+s) Kom, HER
20 500 B Lo BORLR FH ST FEAS ¢ K6 55, 31
BRI (%) Foom R AR () K% . P<0.05
TR BAGI = L.

2 #HR

2 YRR HS IF YIRS b Ol
SPAITRIR AT 1A BARTr 3 AR E

2.1

Jii A B % ALT . TBiL . AST % I fig 45 b1 K F- , B
REERNFE 2 iR, DRI IRIT T, 2 4145 T
R ZEF LA E X (PY¥>0.05), EITF)E,2
20 A% T T R 48 An K F Y B g i, B IR 4
HEAEE B KL BIF 3N A, WS4 A& T
e b W BAR T X R, 273 B G125 L
(P#<0.05)
2.2 24 BEIRITHIE RPETIRE AR bR G Ol

BT S 4 B E 2 4H B CD4t . CD8*
CD4"/CD8" % e I REAE An /K -, BARZE RN & 3
PR o BFSE S5 R AR IRIT T, 2 414 T 48 bR Lk
B, ZR LG FE L (P>0.05) (975,24
CD4* Fll CD4/CD8* /K E-314 B I F+, CD8* 7K -4
T F R BRI 4R AR AR B g i % BR AL BB T
IRk, 2 4R T7 e AE Le g, 22 5 By
Gt L (P<0.05),
2.3 24l IRYTHIE IS HBV-DNA 7% =% 0L

A3 IR T HT S DU E B LT HBV-DNA 7%
i, HARER N 4 IR P9 R B IR IR F R 4L
% HBV-DNA /K 2 T a3, xf l 4] HBV -
DNA KV 52 It #a s A 58 41 HBV-DNA &%
AT X IR, 2 H3RYT e Al L i, 22 5 By
Gt L (P<0.05)

x2 2HBERITEHINEEERERILE (7 £5)

Table 2 Comparison of liver function indexes before and after treatment in the 2 groups of patients (¥ +s)

s Xt 4
YT WP AE I3 AR YT 1A AJE T3 AJE
AST(U/L) 18.27+6.18 78.59+12.3" 80.51£16.42"  19.04x6.24  97.15x12.34" 108.63+16.18™
TBiL (wmol/L) 9.41+5.78 45.34+6.48' 65.25£9.58" 9.665.37 66.18+6.34*" 78.1629.78™
ALT(U/L) 20.96+5.37 75.67+9.44" 91.87+13.65'  20.58+522  105.19+9.83" 119.31£13.54"

e ML, "P<0.05; RIA5/I7RIAH L, *P<0.05,
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R3 2ABFBITARFINEERBRILE (x£s)

Table 3 Comparison of immune function indexes before and after treatment in the 2 groups of patients (¥ +s)

WH5T4H (n=73)

X HRH (n=73)

CD4" (%) CD8" (%) CD4'/CD8" CD4* (%) CD8' (%) CD4'/CD8"
IBITHT 36.78+5.60 27.63+4.25 1.33+0.23 36.54+5.79 27.67+4.55 1.32+0.25
BT 39.86+5.47 23.89+4.64 1.66+0.14 37.08+5.16° 26.66+4.31° 1.36x0.11°
t 3.343 5.078 10.471 0.595 1.377 1.251
P <0.001 <0.001 <0.001 0.276 0.085 0.106

Sl Mt P<0.05,

®4 2FBFBITRIRIE HBV-DNA S EEE
(copies/mL,x +5s)
Table 4 Comparison of serum HBV-DNA levels before and

after treatment in the 2 groups of patients (copies/mL,x+s)

WA (n=73) X B2 (n=73)

TRYTHI 6.39+1.04 6.44+1.13

BT 3.14%1.25 8.561.23°
t 17.077 11.384
P <0.001 <0.001

S5 L, *P<0.05,

2.4 2HBHEARREN

2 BN B R L, 32 BRI O K
e HAANR S G 2 %, Hh iR A
RSO 3 15 4, A BRI &A%k 20.55% 5 %) B2
AR 17 6] RN R AE#E R 23.29% ., 241
AR TG 2 5 (P=0.160, £*=0.689) .

3 it

IAER R E A A% L Rt &, 24500
KT 450 T3 tidhii i, o MPTas %0697 Rl X0 i
F e T B — 2 WAL, & 01 O R TET 45 4%
TRYT TR T R il A% B T G i R A T
Rk, FHRREREIA RVAYT H A, Rk 2 O 1EH
5P+ E . hoKR R = — PR T2, XF
Y i DNA 15 BAER A S el A /R L (EOR
T I 20 R AR R A, D AT
RS B IRFEARG B s AR SC B FEHRF X 2
JHF-E I il 4 4 A IF D B s ], I AT T e I
HBV-DNA & il % 2 7 A T B e

AT LB IGYTHT, TR B ALT . TBIL .
AST SE U REFE AR K 22 S o it o it

IRYT 2 AL TG RIS 2 F TR, i DL R B T
MU, T fE A 25 TS A R 0 R AR A R
FAHLAK TS 2 67 AT R L 45 T 4R A S R R e e
TR K 558 BUE FE IR T B 5 2 45 TR
bR B AR TR, AERE G T R 4 T R A 2 A R
P4, S 2 5T 21 45 T 1) B8 48 b B2 0K X IR
4, HEdE 2R A 5% X (P<0.05) . Ui
PR I 2 AT A KR A R R 05, 8% R AT
DIfe e bn K V- Lot s B E IO Reik A,
XE5EZREN MR MA . AUFRER,
CD4" . CD8"E Jhy LA T L 11 8 40 it , G B0 461 2k
i m] BE 5 40 B 40 A O, LA AR fb 5 HBV
T B R E TN RE R AR LA 2 ARFaT s R
R, RYT L 2 435 CD4Fl CD4Y/CD8 /K-
B e B, CD8 K- YA B T [, BWFoe 4742
TR, 2 4R Y7 JE B Al He A, 2 5 A Giit2#
B (P<0.05) . UtHIWFIR A BIGTT ik X T
Go 2 DIRE I i B A A RO, R An A b 5
IG5 e 5N R TE A — 3 BRIL LM G NS 2
HIRTT BTN R RV AT T it PR A A R
N KM R 20.55% AR T B A KO & AR
23.29% ,2 A B0 kAR SRR, H IO 22
5 (P>0.05) o Ui BHLK R E PR EE IR TT B A B0y
(4 P42 41k, 1Ly HBV-DNA 1E8 Z R 3 5
il 9 AT S A, B A B AR R R BRI R
PR, e He 5 B e T AR O G  . FSE
KB, IRYT W 4 B ¥ HBV-DNA & 2 A Jr
WA, % B 2H HBV-DNA & &4 FIr i fin , 1697 )5 ©F
JE 41 HBV-DNA 7K AR T X MR, 2 2 8 22 5 2
B G 2F R L (P<0.05) o BB e 1T
PURREIRYT , X T SR 5 i 5 i B A R A &L
H X5 R EEPRK R E BUR TR IR T B A AT
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.’I,/a a e

ZAETIE MR JA ML hs-CRP KSR S I R 55 L

FhAR ™ Sakdrt Emrme R

(8 ZE]1 BB R AT M B I hs-CRP KV K G R M. FiE 547
2016 4 6 H £ 2017 4 9 A 7 IR BE12 1R 1Y 83 191l 4 4F 5 Jili 48 FB 35 i I DR 9 ek, 44 IECAR 3% 705 &SR o
W, Ho 57 Bl B H WS B, A AL, 26 BIEEFH TR AR, IRIT L AABA, id k2 HEHW
AU PE B BMI . FE Al G B 2tk A B A4 5 8 P {d BREOIR B 3T 4> 22 58 T (acute physiology and chronic
health evaluation Il , APACHE I )iF-45, I % BEESE 1.4 .7 Rk Bk E ., 48 13 J5 >R ] ELISA 52
55 4 hs-CRP \PCT 7KF . R Z N & Logistic BIH M5 SR EWGHCHNE, E8 B4
BERIT RS 7 KIS PCT .hs-CRP & APACHE 11 434351 9 (5.73+1.13) ng/mL . ( 6.840.45 ) ng/mL
(34.622527) 5, I B 5T A4 (P <0.05); A 4 8B F 2697 3 #2  PCT . hs-CRP 2 APACHE II
P4 % 8 T R, B A & TUEE bR oK -2 8 TH s (P <0.05), 22 &K Logistic 814 4 #T, & 88 PCT |
hs-CRP 2 APACHE II 343 J& H & 52 W 105 9 BBl % . 3l 43 ROC 4k 4 A1 & B hs-CRP ¥l F8 4 Tl J5
K AUC #7 0.834 (0.518~0.916) , PCT .hs-CRP 2 APACHE Il $F 4% 3 T5 45 7 16 4 K 2 ] LA il ] 14 46y 56
ZAE , AUC ik 0.864 (0.691~0.946) , HURR I FRE 5k 430 K 85.8% Fil 86.4% .  #5i8 BHIRITH 7
K 1ML 7% hs-CRP /K F b TR AT BE TG AS K, 75 B i SR IBUER X6 1 10 116 AR I 7 D 4 A N 5 1k i, DA
B R AW .

[E8EiE]  FREMR ; M C-SUN 8 5 B S g

Changes of serum hs-CRP level in elderly patients with severe pneumonia and

its clinical significance

SUN Chunrong'*, HUANG Linna*, CUI Xiaoyang®, YANG Ji'

(1. Department of Respiration, Beijing Chui Yang Liu Hospital Affiliated to Tsinghua University, Beijing,
China, 100022 ; 2. The Respiratory Center of China-Japan Friendship Hospital , Beijing, China, 100029 ;
3. The National Respiratory Disease Clinical Research Center of Respiratory and Critical Care Medicine of
China-Japan Friendship Hospital , Beijing, China, 100029)

[ABSTRACT] Objective To study the clinical value of serum hs-CRP in elderly patients with the
severe respiratory disease. Methods The clinical data of 83 elderly patients with severe pneumonia
diagnosed in the Respiratory Center of China-Japan Friendship Hospital from June 2016 to September 2017
were retrospectively analyzed. According to the outcome of the patients, 57 of them had better prognosis were
classified into Group A, while 26 patients had poor prognosis with treatment failure were classified into Group
B. Age, gender, BMI, basic diseases, and acute physiology and chronic health scoring system I (APACHE
I ) score of 2 groups of patients were recorded, and on the 1st, 4th, and 7th day, blood was taken from the

vein of the patients, and serum was collected. The levels of hs-CRP and PCT were detected by ELISA.

MB35 1 F A K F WAL T A E R A, b 100022

2. % B AIFE AR TS, b 100029

3.7 B A ERSFRLE L EEEFAHE R FRERERSRL PO, LK 100029
*@BIRAE A INA R, E-mail : 22q19870429@qq.com



- 348 - T EWi SR T4E 20184E 9 45104 4551 T Mol Diagn Ther, September 2018, Vol. 10 No. 5

Multivariate Logistic regression analysis was performed to study the influencing factors of elderly patients with
Results  The scores of serum PCT, hs-CRP and APACHE Il in group B were
(5.73+1.13) ng/mL, (6.84+0.45) ng/mL and (34.62+5.27) respectively after 7 days of treatment, which were
significantly higher than those in the group A (P<0.05). After treatment, the scores of PCT, hs-CRP and

severe respiratory disease.

APACHE Il in the group A decreased, but increased in the group B (P<0.05). Multivariate Logistic regression
analysis showed that PCT, hs-CRP and APACHE II score were independent risk factors for the poor prognosis
for elderly patients. The ROC curve analysis showed that the AUC of hs-CRP in predicting the prognosis of
patients was 0.834 (0.518-0.916). The 3 indexes of PCT, hs-CRP and APACHE Il score can be used to
predict the effectiveness of the test. The AUC is 0.864 (0.691-0.946) , and the sensitivity and specificity are
85.8% and 86.4% , respectively.

treatment suggests that the prognosis may be poor. It is necessary to take timely targeted clinical treatment to

Conclusion The increase of serum hs-CRP level after the 7th day of

reduce the inflammatory response in vivo to improve the prognosis of patients.

[KEY WORDS]

immunosorbent reaction

BAEEIENG R B H R Z B IRILRE IR, Bk
P RE 1T B, IR B R S IR, by R B4R
BEWE AR . B, X2 4 50E il R B 5
5 A7 B 0192 W6 2 IR 9T ORI R
Wrfl . B#E5 % 5 (procalcitonin,, PCT ) J2: IIfi IR # 1
Ry T G PR 5 R N B PEA 45 B, {2 PCT $¢
SEPEAR, PEAL A s i AR BH P 23 g, 6 R AR
W R IR AE R B R % As e K CE B
F2 #H L C- 2 v 1 (hypersensitive C-reactive
protein , hs-CRP ) J& — Fh AL A K 41 1 8 YL 45 0 s
JH 200 2 06 %) 8 1 PR -, A A e e ) PN 2 I
Tt BABURYL T RE , 7 P 48 0E 72 B2 el 55 J5 vT
PRSI 7 7K o AT AT Il 48RRI PN A g
Uite 2L, RYEH 43U 58, 1l hs-CRP 5 & 4F
HRE T 28 A AR OCHERIF SR 8 A0 L AR 5 3 i A
AT HRE It 9% S8 A A [l 2 ML hs-CRP Y 7K
AR, DU R RO PP AL 228 B 2 1 B A im R
2%,

1 ABSHE

1.1 R %

83 il A7 FAE i 48 8 [ 2016 4F 6 J 2 2017
AE9 HAERR B2, b BB 1k 51 4], 2otk 32 B, 4F
1% 63~79 % AR (72.626.4) % 1 IR B B S
RO, For 57 B BB TS 54T, A A4, B
32491, Lot 25 1], R4S (67.29+5.42) % |, BT i
18 %% (body mass index, BMI) 4 (5.32+1.23)kg/m’®,
11 8 BRI S o 26 1] B E TS AS KL 3697 T6sL,
YA B UL, B 19 B, Lotk 7 6, AR (73.42+

Severe pneumonia; High sensitivity C

- reactive protein; Enzyme - linked

4.34) % ,BMI H (6.13+1.31) ke/m’, 6 16| 45 M R S
oo RIS T SR AR A i A T 2 S e IR
P 4> & 4t 11 (acute physiology and chronic health
evaluation Il , APACHE I ) 143 2 41 H & A9 51 |
AEWE  BMILHE IR MG 2 22 B o ge it e (P>
0.05) , BA A uYE . HEBRPRAE AR IK T 60 % 5 i
2 H N2 MR SR PR TT s B B Dihe
ANy BB DI GRS SR R 5 AR R R AR R
1.2 Wk

BEEZIRITIRE 1,47 KXF & & Pk
Ifil, 5% J ELISA ¥ hs-CRP . PCT /K -, i% ‘& b5 /i
i FL, 25 R BEFL | X b o it A A R A R A R
TALINA 80 nL AR et AEA T, INA 20 pL A=)
PR, BT 37°CHEE 30 min, F ERIA)E
A HRP FRICH) 9t , BRRIR S 5 8 T 37CIFE
30 min, Z& TBST i W5 Ve J5 A 30 pL TMB 2
05 F 15 min J&5 , AL 1R DL Ik O, Az
450 nm R AT 4L OD .
1.3 BEITRbRAE

AT AT I A R B IR T RS AR ¢ I ARE R
(AL 956 WP R PR XfE L e ik ) S5 0 2, il D) B8 1E %, I 9
A AU SRR TC S8, WP GE A B A A A B 5 TR T
RAHR A < T 52 DRI N R 558 1 DA i bR AR 91 2k il
DIfe — W, M B A8 bR A 43 1IE 5, 4l &
A RS S PR IR R ORI R IR YT
i W R DT ik S5 R DR AT — o R B, il v A=
FEAEAR AT —FB o L8, s A kA A 5 0 2 P
TRYT IO : B EIRYT I WL R X | N2 I A8 I A i R
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TOEESNE , 1GI7 MA SR E URRIBITRG
RO R
1.4 STk

K FH SPSS 19.0 &b B , 112 FERR L ¢ K
55 B RER A R . RIIZ I E Logistic [l
HATiHe B EWE R, P<0.05FRESA
Geiter i X

2 &R

21 A4 Ff1 B 4 & # I % PCT. hs- CRP J¢
APACHE II #4328 1k,

B 41 855 7 R ILTE PCT /KFF+ 2 (5.73+
1.13)ng/mL, 25 T A A #H (P<0.05) ;B4 H
HEB T KAV hs-CRP 7K T % (6.84+0.45) ng/
mL, BE ST ALAEHE (P<0.05);BABEHET
K% APACHE Il 434 (34.62+5.27) , 5 T A
HEH(P<0.05); AHBEAIRIT LT PCT.
hs-CRP J2 APACHE Il iV-73-3% i T [ , B 4145 4845
BT (P<0.05), W1,

%1 2#£AMF PCT.hs-CRP & APACHE [l ¥4 3 #7
Table 1  Analysis of serum PCT, hs-CRP and APACHE Il

scores in 2 groups

A PCT hs-CRP  APACHEIl 4y
(ng/mL) (ng/L) (43)
1K A4l 0352012 4.56+0.09 24.31%5.27
B4 042+0.13  4.73x0.95 25.17+4.83
FaX A4l 029+0.09° 3.48+0.13' 17.46+3.27
B4l 4.83+0.95 5.48+0.45 29.51+5.63
FETR AU 0.16+0.07* 0.41x0.15" 14.28+2.16™
B4 5.73+1.13* 6.84+0.45" 34.62+5.27"

P <0.05, 5% 1 KAMHLH;" P<0.05, 554 XM,

2.2 Z [N Logistic A543 M7 & 4F FhE il & &
AN

DUBE R BTG BRI A RAS & I DR E R
P 5 . BMI, B JR % 22 . PCO,, PCT . hs-CRP &
APACHE Il ¥F43 & A 2% 5 17 £ [A & Logistic [7]
U538, & ¥ PCT . hs-CRP }2 APACHE II i/} &
LETERENT R B H TG A R faRHEE, WLk 2,

®2 EZEEEMRBEWNREARREREZRH Logistic [ I35

Table 2 Logistic regression analysis of risk factors for poor prognosis in elderly patients with severe pneumonia

SES ] Wald OR 95% CI P
PCT 1.214 7.263 4.372 5.276~9.658 0.034
hs-CRP 1.116 6.842 3.694 4.869~8.673 0.035
APACHE Il iT-43 0.846 8.546 2.867 7.143~9.758 0.024

&3 PCT.hs-CRP B APACHE Il 343 Tl ill & £F 5 Fif ¢ 28 & T /e B % R
Table 3 Prognostic value of serum PCT, hs-CRP and APACHE I scores in elderly patients with severe pneumonia

S AUC 95% CI P UM (%) RS (%)
PCT 0.756 0.658~0.837 0.045 76.2 81.7
hs-CRP 0.834 0.518~0.916 0.032 84.6 82.4
APACHE II {4} 0.812 0.664~0.938 0.038 79.2 773
i e R 0.864 0.691~0.946 0.027 85.8 86.4
2.3 PCT .hs-CRP }2 APACHE I -3 15 5% 4F: 8 3 it

i i ¢ 6 S AN K AL

PCT .hs-CRP 2 APACHE I -4 ¥l il £ % ¥
Ja AN B Y 2% T 1 FX (area under the curve, AUC)
23514 0.756 (0.658~0.837) .0.834 (0.518~0.916) .
0.812 (0.664~0.938) , Bl A5 I 2 D) hs-CRP il ]
RERE el o 3 I A 4G A ] LTI A9 4G 56 5 R
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Figure 1 PCT, hs-CRP and APACHE II scores predict the

ROC curve of poor prognosis in elderly patients with severe

pneumonia

Fabr o A BE RIS IR & B 56 R RAEIERYL 5 h
Je I E PCT /KA — B2 LTk, XAl & 1
PRAE RN A EEME . A5 &M PCT 7EIR A
Ty Wi, BB TE 283697 i A8 M g el ) AT T 4
B K IR PCT 19 2 BU% 32 31— € 1)
B o hs-CRP J& 44 P T IE7E S A H 8 4300 1) %
PER T, 1IE 5 RS F L7 hs-CRP /K SF- 424K, ML
R RRE O KR g 3 Y, Madud
S IESE 2% B hs-CRP X PEAk 6 45 H1AE il 48 £ & (1)
HRAE IR, HLA5 G F e br T I 3 4 e )
50RE. APACHE II ¥4 0l Xf o M L VR A
BOPEAL X ERE IR YT TR R — e e S
AHWFIE S IR 2 2H H: % 1%) PCT . hs-CRP . APACHE I
WA ERBEITFEL(P<005), 451 £ W
hs-CRP .PCT , APACHE II #¥f- 4344 55 % 4 &5 i %
SEE I R AT B DA C B W hs-CRP K P42 7R
BEG AR . A 058 & PR E RAE N R
F+ T FE hs-CRP 7KF- LT}, 87K hs-CRP 7] [ i £
B RAE R EAR ", SR —8, R K
PTG RAF ) A 41855 17 hs-CRP 7K VX F B
IR A LR E T AR RN R B, S E AT
G5 PRI AE RN 64 1) S A FERE il 4% HR
# I35 hs-CRP 7K, & B hs-CRP /K-FA5 1k 5 3
(4 9 P SN AH DGR3 /N o 3 1T B S F A il 2R 1)
R A R O 7 S 30, BT BB R B 25 T AN

—BOB KRN RAE N FE R B2, X T
KT G R IR L RE &

A 5T E— AR I 2 ] & Logistic [7] )9 50445
T AR FURE T R SR E AR [ 25, &% B hs-CRP 7K
V- J APACHE Il ¥F4r 2 B E WG e %, w
FEEDIRFSY % I APACHE [ 343 551K 114 308 i 46
B3 hs-CRP KRR, SAM T — 5, B4 EAE
Jifi 4% B34 135 B4 hs-CRP /K [ TH5 , il {E ik IL-4 |
TNF-a 55 5 V7400, tHE— 25 0 F 1R N R 95 S vy
FERE 0T E WIHLRE = A AR . 37 R4 F
9% & PR RE T %8 #8.# hs-CRP /K V-5 APACHE I ¥
A3 BAH PR LT K hs-CRP 7K -1 2 E WA 2 4
PESON G RE BE 5t . A WF 9 K B 58 {91 &4 FE
fifi 98 #1697 5 L% hs-CRP /K 3% R, Al
SHVTAGA PN E S FEJE BHERR ™ o Livnat 217 %
BRI hs-CRP 7K V-1 7A8 4k 5 0 il 4 8 34 1 TS
FUIM S, ABFSEE L ROC thgk it — 7 br & F1
PCT .hs-CRP }2 APACHE I ¥T-43 4945 T4 He 3% W5
FRIZKRE , Fo hs-CRP BRGS0 53000 20 13 % -, 38 4
— TG bR e A R A vl AR B0 A B hE X 1 B
hs-CRP ELAT 55 - (411 A o FH A 1L

25 FTR, M17% hs-CRP /K V- b THE /R B35 T fE
WG AR, Z185REES APACHE I ¥E4 o] XFEAl 3
A FE T 4 KB B AR T LM (E, 1L hs-CRP
1 APACHE IT 14355 e B 7 B s SR B %o 1 A i
PRIATT IR AR N R S, DA ER 3 T

S 3k

(1] A, REHEmn, J00ep, 55 . 12 PERH 2 M Mg Sk
TN ) 3 1 H PCT \IL-6 . hs-CRP /K 75 i D fig 14
AR [T ], TR 2, 2017, 48(3):93-95.

(2] J#, AR . PEIGE T SBOA TT & 4F 51 it 42 119
I R Y7 25 B 1M 5 B A C 2 W 2R 1 L B A5 2 110 5%
M LT]. AR SRR, 2017, 14(11) :1637-1639.

(3] $E—ME, fhakide, HERETT . It A i R 4 B
iR BRI 7 B AR AR R X S T RE S AR IR T 1 5
[T ). RGBS AR, 2017, 23(11) :1471-1473.

[4] 3k, T & . M PCT & VEGF K78 L4315
PRl 58 B VR IT RS S TR R [T ], AR
2Rk, 2016, 36(16) :3996-3998.

[5] Z=Zuk, WA, 2RI, 45 . Mm% H 40 A 210
PEAG AN [ A 4% G 2 ) e 52 1 I 80 il 48 S8 50 il 1™
AR WU M [T]. R E AR R, 2017,
37(14) : 3527-3528.



TSR AR

20184F9 H 104

58 T Mol Diagn Ther, September 2018, Vol. 10

No. 5 + 351

(6]

[10]

[11]

AWERI, BT PRI CDO4 FIMLYE sSTREM-1
TEEAEFE D RAFPE I 28 h A2 Wr i (ER LT ] P
gk, 2016, 32(6) :871-874.

Roshanravan N, Mahdavi R, Alizadeh E, et al. The
effects of sodium butyrate and inulin supplementation
on angiotensin signaling pathway via promotion of Ak-
kermansia muciniphila abundance in type 2 diabetes;
A randomized, double-blind, placebo-controlled trial
[J]. T Cardiovasc Thorac Res, 2017, 9(4):183-190.
F R, R, A B, 55 IR G FEHT
TLEIR YT COPD i R YT 20U ML % 45 IR 3R hs-CRP 3
Wi [ 3], 3T R B2 R AR, 2018, 20(5) :252-255.
Maiittda AM, Kotaniemi - Syrjanen A, Malmstrom K,
et al. Vitamin D, high-sensitivity C-reactive protein,
and airway hyperresponsiveness in infants with recur-
rent respiratory symptoms[ J]. Ann Allergy Asthma Im-
munol, 2017, 119(3):227-231.

B, TR, SR, SF L BEES R C- I AR
F R FLIR 5 B AR IX AR I R TS RO C R [T ). f#
TR P24 AR, 2016, 34(4) :501-503.

Duran L, Unsal M, Yardan T, et al. The Evaluation

of Serum Pentraxin-3 and High-Sensitivity C-Reactive

[12]

[13]

[14]

[15]

[16]

[17]

Protein Levels in Patients with Acute Attack of COPD
[J]. Clin Lab, 2015, 61(12):1911-1916.

A5, RVE, JAMIDY, 45 CRIIERE R A
15 4 BEL & PR T P O A R P o R
LS R AL bR B2 (1], PO BR 27, 2017, 38
(7):817-821.

tRH, B R M PERE ZE P T e S fin R A
1fiL 7% hs-CRP, CA-125 Hl IL-6 7K 2% fk B Iifi R & X
()L IRRIRL A4S L 2017, 22(3) :458-460.

A, ok, skikke . AR R B H D- TRk L4
A IL-6 7K P2 A B Fol PR 2 SC LT ). o [
HfeE ek, 2017, 16(1):71-73.

FArR, sk, RHGE, A AR BRI B BUE Y
SRR HTT]. IIZREEZY, 2017, 57(12):65-67.
FREKER . B4 O 38 5 R R i 8 A5 10
E NG N E NS TRV O B U (95
SLT] i EBARAAARE, 2017, 37(15):3719-3721.
Livnat G, Yoseph RB, Nir V, et al. Evaluation of
high-sensitivity serum CRP levels compared to markers
of airway inflammation and allergy as predictors of
methacholine bronchial hyper - responsiveness in chil-
dren[J]. Lung, 2015, 193(1) :39-45.

(L% 319 )

[10]

[11]

[12]

[13]

[14]

[15]

Bz B B R IRTE 45 L EGFR JE PR 28748 K HAS T
TIERIRSEBERELT ). r T2 W 5iR)7 23, 2011, 3
(1):51-57.

Feng Q, Gai F, Sang Y, et al. A comparison of
QuantStudio 3D Digital PCR and ARMS-PCR for mea-
suring plasma EGFR T790M mutations of NSCLC pa-
tients[J ]. Cancer Manag Res, 2018, 10:115-121.

P E AR MEILZE B 2. YY/T 1591-2017 A 2% EGFR %
G A8 K 350 & [G . b 50 s v [ b E Hh R AL
2018:12.

Wi, EA, The, 55 FRERSMS WA HE 2 briE
Wy S5 BAR Bk SR B [T ). o I 2R W o it o A
2015, 28(7):765-771.

Mitsudomi T, Yatabe Y. Epidermal growth factor re-
ceptor in relation to tumor development: EGFR
gene and cancer [J].FEBS J, 2010, 277(2) : 301-
308.

Kobayashi Y, Togashi Y, Yatabe Y, et al. EGFR Ex-
on 18 Mutations in lung cancer: molecular predictors

of augmented sensitivity to afatinib or neratinib as com-

[16]

[17]

[18]

[19]

pared with first- or third-generation TKIs[J]. Clin Can-
cer Res, 2015, 21(23) :5305-5313.

Costa DB. Kinase inhibitor - responsive genotypes in
EGFR mutated lung adenocarcinomas: moving past
common point mutations or indels into uncommon ki-
nase domain duplications and rearrangements [J].
Transl Lung Cancer Res, 2016, 5(3):331-337.

Lee Y, Park S, Kim WS, et al. Correlation between
progression-free survival, tumor burden, and circulat-
ing tumor DNA in the initial diagnosis of advanced -
stage EGFR - mutated non-small cell lung cancer [J].
Thorac Cancer, 2018, Epub ahead of print.

Douillard JY, Ostoros G, Cobo M, et al. Gefitinib
treatment in EGFR mutated caucasian NSCLC: circu-
lating-free tumor DNA as a surrogate for determination
of EGFR status [J]. J Thorac Oncol, 2014, 9 (9) :
1345-1353.

SR, 5, A1 B, 25 . 20132016 4F [H ZX L7 4% K
A A 6 it ST AR B 2 B L] R 2 bR
&, 2017, 3(41) :216-219.



- 352 - T EWi SR T4E 20184E 9 45104 4551 T Mol Diagn Ther, September 2018, Vol. 10 No. 5

. a
.’I,/a 3 e

ML LDL 15 2 ORI i A5 A R i

SFARY Wk Ak

(# ZE] B# HiToHr s 8% B RS & 1 (low density lipoprotein , LDL) 15 2 FUE FR-jp ] [l i 28
J75 4% (diabetic peripheral neuropathy , DPN) [i*) £ Fe ks Fik kB 166 HI7E 2016 4 4 H & 201743 H
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[EgER] 2 BUBN ; IS IUH IR & s PEIRMCHHE AR

Correlation between serum LDL and peripheral neuropathy in type 2 diabetes
HUANG Juan*, HU Wei, XIONG Dan

(Department of Endocrinology, the First Affiliated Hospital of Hunan University of Chinese Medicine,
Changsha, Hunan, China, 410007)

[ABSTRACT] Objective To investigate the correlation between serum low density lipoprotein
(LDL) and diabetic peripheral neuropathy (DPN) in type 2 diabetes mellitus. ~Methods A total of 166
patients with type 2 diabetes mellitus (T2DM) who were treated in the First Affiliated Hospital of Hunan
University of Chinese Medicine from April 2016 to March 2017 were enrolled. Among them, 94 patients with
T2DM had no peripheral neuropathy and were included in the non-DPN group, while peripheral neuropathy in
72 patients with T2DM was included in the DPN group. Serum LDL levels and related clinical biochemical
parameters were measured in the 2 groups. Results The age, duration of diabetes, hemoglobin Alc
(HbAlc), malondialdehyde (MDA ) and LDL levels were significantly higher in the DPN group than in the
non-DPN group (P<0.05). The fasting C-peptide level in the DPN group was significantly lower than that in
the non-DPN group (P<0.05). There was no difference between non DPN and DPN groups of the gender,
body mass index (BMI) , blood calcium concentration, blood phosphorus concentration, urea nitrogen

(BUN) , serum creatinine (Scr) , systolic blood pressure (SBP) and diastolic blood pressure (DBP) (P >

VEHElL M PERRFE —WBERASH, #d, Kb 410007
*BRAE S 4B, E-mail : zhangjinllian@126.com
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0.05). Pearson correlation analysis showed that serum LDL levels were positively correlated with diabetes
course, HbAlc, BMI and BUN (P<0.05) , and negatively correlated with serum calcium levels, serum
phosphorus levels, Scr levels, and fasting C-peptide (P<0.05) and not related to the patient’s age, SBP or
DBP (P>0.05). Using DPN as the dependent variable and the patient’s serum LDL, diabetes course, HbAlc,
BMI, BUN, blood calcium level, blood phosphorus level, Scr level and fasting C peptide as the independent
variables, multivariate logistic stepwise regression analysis indicated that LDL and HbAlc were positively
correlated with DPN, and fasting C peptide was negatively correlated with DPN.  Conclusion This study
demonstrated that LDL and HbAlc are related factors for the type 2 diabetic peripheral neuropathy. Serum

LDL level is closely related to the glucose and lipid metabolism index and biochemical indicators of patients,

and it has an important clinical significance.

[KEY WORDS] Type 2 diabetes mellitus; Serum low density lipoprotein; Lipid metabolism indexes
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Table 1 The basic clinical data analysis of Non-DPN group

and DPN group
4 4
" oy ey "
1fiL%5 (mmol/L ) 2.24+0.13 2.15+0.12  0.253
1fiL % (mmol/L ) 2.14+0.22 2.310.14  0.302
Ser( wmol/L) 65.52+1541  62.25x13.53  0.321
HbAlc(%) 7.96+1.21 0.52+2.23  0.024
BUN (mmol/L) 5.32+1.23 5.13+1.31 0228
Z5 5 C ik (ng/mL) 2.32+0.84 1.42+0.74  0.019
MDA (nmol/L) 4.33+0.31 6.16£0.46  0.015
SBP 131.46+22.17 128.59+18.82 0.178
DBP 79.36+7.39 76.42+8.34  0.314
LDL (mmol/L) 3.12+0.24 4.12+0.32  0.023

2.2 [L¥F LDL 7KV 51l R FE bRl SC 2%

T A AT IV LDL /K5 B 35 i TR 48
FrRAESGH: , & IS LDL 7K °F 5 B 3% HbAlc .BUN
EIEAH X (P<0.05) ; 5 M85 K F | i # 7K F | Ser
KA AR CRREMA L (P<0.05); SEFEM
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#®2 IMiELDLKFSBEIRKIEREX LS
Table 2 The correlation analysis of serum LDL levels and

clinical indicators of patients

Il RAE B r {8 PiE
SBP(mmHg) 0.243 0.082
DBP(mmHg) 0.523 0.075
.5 (mmol/L.) -0.024 0.044
T (mmol/L) -0.241 0.032
Ser( wmol/L) 0.246 0.253
HbAlc(%) 0.426 0.022
BUN (mmol/L.) 0.114 0.034
756 C ik (ng/mL) -0.451 0.014

2.3 ZJL Logistic [1J1 5347 DPN (19 521 [ %

Lh DPN Sy [8 25 & , DA #8 % 19 1fL 7% LDL . Hb
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fE C KR A AR, 547 2 I % Logistic 25 [0l 43
#7, % B LDL \HbAlc 5 DPN £ [EAH ¢ ; %5 6 C fik
5 DPN R A, WK 3.

£ 3 %It logistic B34 # LDL 5 DPN % &
Table 3  Analysis of the relationship between LDL and

DPN by multiple logistic regression analysis

SR OR OR 1) 95%CI P1i
S8 C Ik 0.859 0.578~0.934 0.014
HbAlc 1.254 1.128~1.963 0.019
LDL 1.354 1.178~1.867 0.013
3 itig

2 RO PR R i T IO v, AR N I B R AR
SR PR B A& S R AE . DPN I IR
SR R IE BN E S, 5 S e B AR ,
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Advances in research on extracellular vesicles and erythropoiesis and related

products
SUN Shipeng, AN Cheng, LIU Guijian*, WU Zhikui

(Clinical Laboratories, Guang * anmen Hospital, China Academy of Chinese Medical Sciences, Beijing,
China, 100053)

[ABSTRACT]

containing molecules, lipids,

Extracellular vesicles (EVs) are small phospholipid vesicles (<1 wm in diameter)
mRNAs and microRNAs,

transmit functional information between tissues and cells, and involve in tumor invasion, metastasis,

including microvesicles and exosomes. EVscan

immunity and hematopoiesis. In recent years, studies have found that EVs also play an important role in
erythrocyte biology. Analysis of erythrocyte - related functional EVs is expected to provide new ideas and
methods for the study of erythropoiesis, anemia and transfusion-related immune regulation. In this review, the
research progress of erythropoiesis and related extracellular vesicles in erythrocyte products will be
summarized, to provide new ideas for the treatment of erythrocyte diseases.

[KEY WORDS] Extracellular vesicles ; erythropoiesis ; non-coding RNAs ; erythrocyte products
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