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 E.BH IHERR RS AR (ELISPOT) 76 ik B 45 o A2 W th i R (S, ik B
FH ELISPOT A 30 fil7k FHZ5 2099 A (106 6l iR BAZ5 2009 AR 71 BlHELS 20T IR 2 41 i S AN 4 i i y T4k
FH (INF-y) , RIS 14 B BHEE 2 N (105 BT BREE 2 A &3 71 B)F BEE S0t 28542 1 2 S RS2 88 (TST) L, 3
HWRBEMSERE, ER  RHFANRYIS %A 1 ELISPOT R ¥ 43914 96. 7% #1 88. 7% , TST R HHUE 439k
78.6% F165. 7% ,2 2 ELISPOT R TST RS2 FHTEITFE L (P >0.05) ;iR HE5 4 ELISPOT R
S TST R 223 HHEI2#E (P >0.05) ;IR BHEE R4 ELISPOT RS T TST RHUE , 2R A5
BN (¥ =15.83,P <0.001) ;X JBZH rf ELISPOT #5354 84. 5% , = F TST FEF Y 59. 2% , 2R A Gt &
S (x* =11.28,P =0.001) ; XF R BEFP-R AT AR BRI R A 15 & ELISPOT 4% 52451y 88. 5% 1 73.3% , 2% 7
GRS (P >0.05) s M IR BRI R A TST Re 5B 4 38. 5% LT REFM RN EN 71.1% , Z5 B 512
B (¥'=7.27,P=0.007), &5t ELISPOT FI{E Ml PR E: th ik BSS 2 0 S B2 Wi R 78 B T &5 0w A5
BT POE A2 WA

RS AF . BRI S PE BE S A R (ELISPOT) 5 4542 18 25 2 IR S 06 (TST) 5 PSR A 5 DLt iz b
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Application of enzyme-link immunospot assay in rapid diagnosis of spu-

tum smear-negative tuberculosis
LI Hai * ,ZHENG Chun-yan, YANG Li,et al( * Department of Occupational and Environmental Health ,School of Public
Health ,Guangxi Medical University ,Nanning , Guangxi Zhuang Autonomous Region 530021 ,China)

Abstract : Objective
sputum smear-negative tuberculosis. Methods

To evaluate the usefulness of enzyme-link immunospot assay (ELISPOT) in the diagnosis of
Totally 30 tuberculosis patients with sputum smear-positive 106 tubercu-
losis patients with sputum smear-negative ,and 71 non-tuberculosis patients were enrolled. The interferon-gamma ( IFN-y)
produced by peripheral blood mononuclear cells of all participants was detected by ELISPOT, and parts of participants
The sensitivity of ELISPOT in patients with
sputum smear-positive (96. 7% ,29/30) was higher than that of patients with sputum smear-negative (88. 7% ,94/106) ,

were performed with tuberculin skin test (TST) simultaneously. Results

without significant difference (x> = 0.925, P >0.05). The sensitivity of TST in patients with sputum smear-positive
(78.6% ,11/14) were higher than that of patients with sputum smear-negative (65.7% ,69/105) with no significant
difference (y* =0.925,P >0.05). In patients with sputum smear-negative , the specificity of ELISPOT was higher than
that of TST with significant difference (y* = 15.83,P <0.001). However, in control group, the sensitivity of ELISPOT
(84.5% ,60/71) was higher than that of TST(59.2% ,42/71) with significant difference (y* =11.28,P =0.001) ,and
the specificity of ELISPOT in controls with Bacille Calmette Guerin( BCG) vaccination(73. 3% ,33/45) was higher than
that of patients without BCG vaccination with no significant difference ( P >0. 05) , while the specificity of TST in con-
trols with BCG vaccination (38. 5% ,10/26) was lower than that of patients without BCG vaccination (71. 1% ,32/45) with sig-
nificant difference( P =0.007). Conclusion The ELISPOT is an supplementary mean for the diagnosis of sputum smear-nega-
tive tuberculosis in clinical practice. It would be helpful for the rapid diagnosis and treatment for the patients.
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5T L ELISPOT HEAKGIN FHE | B 45 4% s AN FndE 25
99 N A1 8] I B 4% 26 Jifd ( peripheral blood mononu-
clear cells, PBMCs) ) IFN-vy, 35 & 48 i) 45 1 o K
Jz AR5 (tuberculin skin test, TST) 4538 o 45, PEM
ELISPOT HARTE Ik 145 4 995 A 12 Wr v 8 i 1R 7
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1.1 sF% BB 2011 4E 3—8 HALES VR T
T DU N RS B2 0 XA B, 445/ 1A= 3 il 45 4%
BWibRED HP R B PURRFT 7 (acid fast bacillus,
AFB) 2% FH 1% 30 51 45 229 A AE Sk U BH 245 4% 9
., PERERIITEIZ B BE 45 A% X AR BE, H =3 IR
U AFB KA BRI 9 106 4145 4% 95 A AE Ry 1 BA &5
WA, 3k Leig N34 R G 4232 i 2 Wi MBI G IB YT
2B - WBEREZE B KRN ER R P AE R IRy EAUS
SR PEPUAS IRIT IR TE %3 . TR S5 %
CREF U SRS B R AT B 48 B R 2 2 B2 A S
VNG R TP IR <14 d, EPHAEIZERN
PHEBEIRITHY 71 BIAEGS A% AR AR BT % R ZH
BE Y TOEE e Nl s Tessw eIk (=1 A
R R A S R AR EE R R > 10 kg) (IR
R ICEs kL T AT IR GE% G2 25 SR A o7 FH S e 41 il
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1.2.2 ELISPOT #Wll SR T 40 A 3 251l 50) &
(A=A o v ) ARSI ATE 58 X5 4 14 A1 J] i B A
%40 M) TEN-y , 52 S48 VAR 4 R & D6 kA7
Jof IR BE 22 0 TS0 (P2 1R AID 24w ) B0 (.
BEAS, BIVBE 5 JE BN 40 Bt %% ( Spot Forming Cells,
SFCs) , BHM:XT FEALEE S KR 0 ~ 5 B, AL A
B 2 BT R FL A5 8 =6, T 0 W B ARG I s A Sy BH
P Y BA R RFL SR =6 AT 1 NI LS RO
BT HEFL 2 £, w7 0 FIrAG b A S BE A
1.2.3 TST KM JH0.1 mL(5 Tu) B4 HE X4l
5 H AT 4 ) ( protein purified derivative, PPD )
(RT23, SR A Py il b BT, A= 7= 4% : 20101043 - 3)
AR AT 1/3 B2 Bk TR0 Bz P9 4, Bt
7 ~8 mm KR/NEEAG AR o E, 72 h J5 il &
BELEREN FLAE (mm) , HAP (AN R PPD i Kb
IR 252 B AR <5 mm 5 JC v M BAPE, =5 mm
JBAE

1.3 %o K Excel 2003 7 8od 1%, v
SPSS 17. 0 B PRt A7 — fedi s PE 23 Br A S G 5
i x* K5

2 & R

2.1 —ftE ol 30 BIRBHAS R N AF I 22 ~
76 %, F-IAEIA (48.03 +16.96) % ; Hirb 54k 18
B, 17 60. 0% , 2Pk 12 4], 5 40. 0% ; JRAETESL T 11
B, i 36. 7% ,AHKT 19 B, 7 63. 3% 5 SCALFREE /N4
KLLF 6 i, 5 20.0% , 2k K& UL E 24 ), 4
80.0% ; FJEH WA <1 000 7T 10 i, 5 33.3% , =
1 000 JC 20 i, (5 66.7% ; KA M #F 10 ], &
33.3% ; BRAEA S5 5 % 3 6, 5 10.0% ; & 7
IMEIE 4 0, &5 13.3% o 106 15134 BF 45 A% 995 2096
% 15 ~89 % 44 E (48,43 £23.90) % ; Hirp
Bk 52 B, &7 49. 1% , 2 54 B, 5 50. 9% ; & AE
TERTT 62 B, (5 58.5% , R AT 44 6], 5 41.5% ; 3C
RFERE /N3 R LATR 27 9], o5 25. 5% , g K L E 79
B, b5 74.5% ; FHEEH WA <1 000 JC 31 f4, /&
29.2% ,=1 000 JC 75 #l, 5 70. 8% ; KA By 45l
32 fl, 5 30.2% ; BE A 45 w23 B,
21. 7% ;53 130 # 12 6], 5 11.3% , 71 BilX} R
HARLERZ I NAE IS 4 ~ 84 % FHJ4E K (44.92 +
22.47) % Hod Bk 38 ], 4 53.5% , %k 33 4,
7 46.5% ; FEAETEI T 37 B, 5 52. 1% , ¢ i 34
B, 5 47.9% 5 SCAL R /N2 R LLE 19 i, 4
26.8% W K LA 152 i, 5 73.2% ; R IEH WA
<1000 JC 11 i, &5 15.5% , =1 000 JC 60 i, /i
84.5% s RATH AN 26 B, /5 36.7% ; BRAEA 45 4%
WHE 9 B, 15 12. 7% s GoE JAmIE S B, 5 7.0% .
3 HWFFET GASRVFRAE FL B, 00 AR08 a4 b ¢
FEFRRE GORE H WA R A b s BRAE S5 i sl |
G g Tl H) 22 I G2 B X (P >0.05) .

2.2 ELISPOT #m2%  URIHSS A U P45 1%
TN IR ZH L8, 3 4H SECs W 5025 S A G it
M (H=81.583,P <0.001), ¥REHAGRGIZEZ A
ESAT-6 J¥ 1 ) SFCs %% ( 1 {7 %k 92 1~/2.5 x 10°
PBMCs#ll 74 1~/2.5 x 10° PBMCs ) 43 %1 5 %f B 41
(%9 4~/2.5 x 10° PBMCs) Ho i, 22 R ¥ 4
TR (P <0.001) 5 % BRI B 45 #% 9% 41 CFP-
10 JE LI SFCs £ ( H % 150 4~/2. 5 x 10° PBMCs
1100 /2.5 x 10° PBMCs) 4351 5 % BR 40 ( v iz
7 1/2.5 x10° PBMCs) b4, 2R WA RIT4E
X (P <0.001) ; 4 FH&5 ¥ 9% 41 ESAT-6 , CFP-10 J&
B SFCs 7 5 5 R B 25 o 4l L 3¢, 22 S+ 36
G #EE X (P>0.05),

2.3 TSTHmMzER (A1) BIHSSRA 54
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IR B 4,3 4H TST s e K/h 27
B2 X (' =14.474,P =0.001) ;34 FH AR
PSR 41 TST RH4E B AR K/ R, 22 S 05831 %

FL(P>0.05) 5 U FHFN IR B 45 40 2H B 25 5 42 )
W% IR R, 2 R A e (P <0.01)

F1 KRB TST 55 HAE KN

TST %% H 4% (mm)
25 <5 5~9 10 ~20 >20 it
1%k % %k % %k % 1% % %k %
WA 2 14.3 7 50.0 35.7 0 0.0 14 100. 0
KBS R 37 35.2 28 26.7 33.3 5 4.8 105 100. 0
it HR 4 43 60. 6 27 38.0 1.4 0 0.0 71 100. 0

2.4 ELISPOT #= TST # W7 Z #E 5 4 7 & b4k

W B 91 45 4% 0 41 1) ELISPOT 2 B 43 5 My
96.7% (29/30) F11 88. 7% (94/106) , TST 7 i & 43
MR 78.6% (11/14) 1 65.7% (69/105),2 4
ELISPOT R \TST R ] 22 R B LRI E
X (P>0.05) ; 1 BH45 #9% 41 ELISPOT R ¥ 5
TST R H 2 % g it 2% 5 L (P >0.05) ; IR ]
#hikgdl ELISPOT R AR =T TST RUE, %5
HGF X (* =15.83,P <0.001), Xf MR
ELISPOTH: 57 4 84.5% (60/71) , 75 T TST 45 5%
JE 59.2% (42/71) , ZR A G %8 X () =
11.28,P =0.001) ,

2.5 AfR84 ELISPOT #= TST MM 4R 5 Fi-#%
BARA(KR2) XBAEMEAN IR ER RN
Hi# ELISPOT %7 5 J 73 % 24 88.5% (23/26) #il
73.3% (33/45) , #E R A AR 42 B R A A
ELISPOT ¢ R EH2Z R LG4 E X (P >0.05) ;
FEFP-RA B TST F¢ 5B R 38.5% (10/26) KT
REEFRA B H 1 71.1% (32/45) , ZHH 51
BN (x*=7.27,P=0.007),

=2 XM ELISPOT 1 TST FAPELS B 5-RA R X &

‘ B KERRA
Iy - - i P
B % wE %
ELISPOT  + 3 2Ls 2 27 226 0.132
- B3 85 3 733
TST + 16 65 13 289 7.27  0.007
- 10 385 2 7L

3 3t i

TST J2 H AP 2 Wi sl P4 00 A v 2
R ME— T B H TST e G 52 30 il (19 A
H RAREEREAR' S | ELTE R A B R LR R e PR35
AL R BORT T I R TR S BE AR AR B
FAREW, BRI MR h, TST 5
ELISPOT R #% W] JCH . 22 5% (HIR 145 A 4 v

ELISPOT & # J¥ (88.7%) & T TST R #i{ &
(65.7% ) , $% 7% ELISPOT 2 Wi B 45 4% 95 A1 #r
{H T TST,

AMF5E o ELISPOT Y455 E K 84.5% KT
FE AMRIE R 92% ), ] fig /Y LA & ELISPOT A fig
ARAF X4 3% 2 1 245 A% o S8 3 TR0 US AR o A T e
FN (DN O Y R S
44.5% ") BIEAT BB 0O B2 8 st A T BB T
SERZATRERT B, DRI AN RT3 G M A T ELISPOT #Y
FE5# . ELISPOT Kl 3 F RDI 475 ) ESAT-6
F1 CFP-10 4 S PE BTt , HAE R A B AR &R 43 36
BT g | R B R AT
5 # M, ELISPOT 4% 53 & (84.5% ) i T TST 5%
JE(59.2% ) ; R KA 1 # ELISPOT 4% 5 % 5%
PR RA M T 225 MM KA1 #& TST 4F
SEEALT ARER R4 , #&78 ELISPOT 1Y =45 55
JE SR RA B R0 (1 S S R 2 W R AL Ty
FERSE RIS

25 LTI 7RI AR I2 W R ME A T B 25 420 A HT
ELISPOT HA7 4 =y 1) 28 0B e S B, HLAG ) 445
MG RS 2% 8 U8 T TST, AV A2 Wi AR A B
TAE NAG BT A IZ WA TT .
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Frif & BRI R N R WL B Z I 252 03 2 L 1R 12 7 HE 152 R & B 3E 158 Asf [i] v 5 50433 Ry
17 .1 A1 21 d, 52 HER 2 K SER FI & BRAER R4 3] 55. 66% 7. 06% il 62. 91% ; 2 [K % logistic [FIH 434k K3
B AT HE & B DX IR hy 1Lt S50 V% BF R B R 3 R VA8 8 e il 4 A S B R I SR P A B PR 36 5 Sk
15 ~59 % 24/ LI B0M/ B4 N R/HRG IREAT R LA ER A B 48 S0 3 P 4 L R CE R VR A {2/
A2/IBER R IUHL X HUOE S B el 23R BN S i E R WV LA B R I 45 A% B R IR R R R, 4
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Factors associated with diagnostic delay for primary pulmonary

tuberculosis patients in Zhejiang province
CHEN Song-hua, WANG Xiao-meng,ZHONG Jie-ming et al( Department of Tuberculosis Control,Zhejiang Provincial
Centre for Disease Control and Prevention ,Hangzhou ,Zhejiang Province 310051 ,China)

Abstract: Objective
patients, and to provide basis for early control of tuberculosis. Methods

To explore the impact factors of diagnostic delay for primary pulmonary tuberculosis ( TB)
With retrospective design, the information for
31 287 primary ( TB) cases were collected from medical records from January 1 to December 31,2009 to analyze the im-
pact factors of diagnostic delay. Results The median of patient delay, doctor diagnostic delay, total patient delay time
was 17 days,1 day,and 21 days and the rate of patient delay, doctor diagnostic delay, total patient delay was 55.7% ,
7.1% ,and 62. 9% , respectively. Logistic regression analyses showed that risk factors for diagnostic delay included fe-
male, children and elderly, with low-income occupation,having treatment of other diseases,living in island or mountain-
ous area,being diagnosis and treatment in public heath institution,smear-positive cases,severe cases,and detention indi-
viduals. The protective factors for diagnostic delay included male, young and adults, with high-income occupation, floating
population , taking physical examination and referral track in plain or basin areas, having diagnosis and treatment in the
fixed hospital , smear-negative cases, and minor cases. Conclusion The patient delay time is significantly longer than
doctor diagnostic delay time. The impact factors of diagnostic delay for primary pulmonary tuberculosis patients included
gender , age , occupation , household , being detention individual , patient source, living area, type of treatment and diagnosis
institution and the state of TB.

Key words : patient delay; diagnostic delay; primary patient; pulmonary tuberculosis; impact factor
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