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[Abstract] Objective To explore the outbreak of tuberculosis impacted on incidence of tuberculosis among
the non-close contacts, and provide reasonable measures for prevention. Methods Retrospective follow-up study
on pulmonary tuberculosis registration date collected in three universities of Dalian in Liaoning province from
September 2010 to August 2015 and observed the trend in each grade of non-close contacts. All associated onset
patients (20 cases) and close contacts (1788 students) were deleted from the follow-up cohort at the beginning of the
study. The inclusion criteria of non-close contacts was the students in the same school but not the classmate, not the
same dormitory (including not in the same interest groups, the same elective course), not in the same classroom
floor, not in the same dormitory floor with the outbreak patients, excluding families with history of exposure to TB.
The students in all grades were observed, 9397 people in grade 2010, 10 441 people in grade 2011, 9123 people in
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grade 2012 and 10 861 people in grade 2013, 11 492 people in grade 2014 ,a total of 51 314 people were observed. We
analyzed incidence regularity of tuberculosis by statistics three intervals, TST (the average diameter of the indura-
tion) <5 mm, 5 mm <C TST (the average diameter of the induration) <C15 mm and TST (the average diameter of
the induration) =15 mm. Outcome measures were the sporadic incidence of the non-close contacts in the outbreak of
tuberculosis= sporadic number of cases within the year/the non-intimate contacts number of cases within the year X
100 000/100 000,and TST range of incidence of TB= the number of cases within the year/the observed number in
each TST interval X100 000/100 000. Using descriptive epidemiological methods, application of Excel 2007 to estab-
lish the database, and application of SPSS 17. 0 to processe and analyze the data. Comparison of using non parame-
tric variables y” test, the P<C0. 05 means that the difference was statistically significant. Results  The incidence of
grade 2012 of non contact group was 219. 2/100 000 (20/9123), significantly higher than the 86. 2/100 000 (9/10 441)
and 10. 6/100 000 (1/9397) in grade 2011 and 2010, chi square value was 17. 741 and 5. 803, P value was 0. 000 and
0. 013, respectively. Incidence of non contact groups was up to 128. 9/100 000 (14/10 861) in grade 2013, have sig-
nificant differences with grade 2010 (3*=9. 510, P=0.001), but with no difference in grade 2011(3*=0. 898, P=
0.231). Freshmen TST (the average diameter of the induration) =15 mm group by year incidence rates were
170.4/100 000 (1/587), 69.0/100 000 (1/1450) and 94.3/100 000 (2/2122), 210.2/100 000 (6/2855) and
55.9/100 000 (2/3578). But after tuberculosis outbreaks had occurred, the incidence of three intervals were in the
same trend of fluctuations. Conclusion After a tuberculosis outbreak, the incidence rate fluctuated among
students of non-close contacts over the same period, especially in the same grade, therefore need high attention.
Different TST induration intervals all have the chance of TB incidence, so we can not rely soly on TST result.
[Key words] Students; Tuberculin test; Cohort studies

Universities; Tuberculosis;

IR TR N 2 B A R S AR BT R
P ARG B R AU R A T R U A AL
VAR B B OREERR . T4 T IE R A7 D BR P . 1E7 R
SRR AR K B AR B R BRI S5
o S DDA S AR BB T PR O {HL— S A el 7 —
Bt 18] N AR AT R AN o ASWETE AR I T e AL
R A ASA I AL A A LA ARG LGS B o
3 FTRTE 2013 4F 4 JIF0 2014 4 3.4.5 7 K&
VLS 2 S FAF G R A 20102014 g R JF
JREE A S s DL A 1l P BA B T 5 WL 45 A0
TR AR DI Ak AR CRTAR AR AR ™) S R
S DL DRy ok~ ) R e B 23 A 99 B i R i
S PEIEIE AR .

POE-Fillrpr S

— BN R R A

FESAACERR B AR R B KT 3 i
WTE 2013 4F 4 FIFN1 2014 4 3.4.5 7 R BRAEESS
Wik A e Horp 2014 AR BN R E, HARINR

5 2014 4F 3 H {53, 2012 A Bl 1a &tk )2 Lk A
SRR R (A SE, 2012 HaZ Ll i &2 T 2013
SRR R E Rtk 4 ], —4
REVTA DL B S k)  RAEVE A IR 3 141]5; 2013 922k
15 2014 4 4 .5 H i K A S5 2 RV AR
Hormhy 4 IF 3 ], Zead—AREREDT . 2014 AFRREE
PR EBIER 16 (S 6 D, L& 1.

N/ EIWOE 3

L HEBRXT G (1) PR i A7 26 1 B 0 X k48 i
R TAEBIFEE A 58 0 B2 2 20 il Bk
LHRR JEEE R IR T - R i AR R R 9 ALK
VilFsh . (2)5 4RI RIAZH 4 B 245 1000 2 & AT
W R ST 1788 & i MR AR 45 1 B
PETAET W™ F R T 45 2 kAL S TR, A
WFREXT G AR e AT BTE I 9 2 BRs 52
I ZE A S5 9% VD fl 2 (1788 £4) MR U7 A
TR AR 1o (30 A0 e sl PRI 45 o D PR s A 205 4%
7 2 I (tuberculin skin test, TST)# 975 44 .

&1 ARBEVAFER RS LS KA RERH R

LR R b S
2y AT wx B 2 ait
D #) B G0 BB ERECI0TD B B0
2013 2% 2014-04 4 402 1 248. 8 0 0.0 1 248. 8
2014-05 3 410 2 487. 8 0 0.0 2 487. 8
2012 2% 2013-04 4 497 0 0.0 0 0.0 0 0.0
2014-03 3 479 3 626. 3 0 0.0 3 626. 3
it 14 1788 6 335.6 0 0.0 6 335.6




+ 500 - HpE BB Ze s 2016 4F 6 H 5 38 %55 6 1 Chin J Antituberc, June 2016, Vol. 38,No. 6

2. WA G F 3 P E AR 2010 G % 2014
R AEALI 2 R AR B N2 A BT F 5T . 2L
PAMEEE 51 314 £, IR IRy 21 % &5 4F
P REL NFAY B A 2010 2% 9397 4 .2011 2% 10 441
%,2012 9% 9123 4, 2013 2% 10 861 4, 2014 2
11492 24,4531 51 314 £ GEitsrtr 3 Fr e A2
S EMER X 245 7 F1 TST R gh 5. B A8t
[ TST K4 H 53k 3 AN X [a]: TST W25 F-# |
<75 mm.5 mm<CTST B 457 B 2 <15 mm F0l
TST W% -3 H =15 mm, WL 3 AN A A HT A=
RS AE B RTIE DL . SR A 228 A 2010 & 2014
%% TST K 2h B34 . TST L5 -1 H 44 <5 mm
FHih 31 7% ~37.9% 35 mm=<C TST il 45 -1y F 42 <<
15 mm # 5 55. 9% ~61. 3% ; TST Wigh P-4 Hip =
15 mm &5 6.2%~8.3%., MR ITKK.5 4F
[ AR TST B F- B HAR =15 mm F A4 L2
SSRGSy, =1. 717, P=0.190) , 1L 2.

N IR

Lo A S (DES R R K 1 TR EEA
B A R R I AR E L, 25 BT ST 25 4%
I 2 R S R R 11 R ] L R R s B 2 43
A AT 2 R I S5 A% A (i — AR 1 45
REG R A TOUA B 2 U LA T T 2 D Bk
FIHRE AR BT 3 FILL B SRS R &S Y
PRERITFIISE . () B UIEEflE R A S5 2 R
PR 2 a1 i R 2 1 iR AR L Rl 46
BORTER— e b sl g &k 2 ) e A sl )
5 BE A VI AR 2R . (ARSI
N AR AR R PE AR R R = AR R DG BE, 5 2%
R BEANIER — B ERZEN S R B EATER 2
EAREEE L BINRE RE s % R el s &,

2. WA AT Rt RO A - X 3 PR A
SR A AT IR R TST A o K% T 285405 25 e

R R T, MIEREE X 48 K Fn TST #0142
PG . H 280 &R G0 i A REE ER I
LN ERE OB YN VAR LN (€1 E S RSk P 22
4% AR RS AR B PR A RS R R
R s CTST a5 i 25 734 B AR VLI E A58 X 2k
R4 &N

3. TST: R HSHERAE Py il F 0 58 BT A6 7= 1 R A
B4 AT Y (BCG-PPD) . 76 47 Rif i ith i v |
B 1/3 &b, e ST 0.1 ml (5 TU) ;85 72 h Wi
IR LE A, ATE 48~72 h N, WLER SRy 21 i Al
SEMPATE RN o AR I R R DR 2 R i i R
RGIEA T 5 foe KA 72 AR, BUR RO 24 (8 . KB
AR TST Fill 45 58 53 R 3 A~ X [a]: TST 253
BEHA<SC mm.5 mm<TST #ifi 455734 H 442 <15 mm
1 TST MEZEFEH HAA =15 mm, WEE 3 X [H]AY
A2 e NS A B R I DL

A, TR 2R FE R JEPE BA S A 9 DB A2 A2
VE RIS A, » DAAE G A AR Ry BT 3 ST Bt 1
G, HBARHEVBETZS R . VT : UBTE
A9 AR E T4 8 A BB HRIE N 1 K
VIAERE MRIE e . 3o 38 A 58 A 2 485 4206 fet B
TRK G CHEBRAI SO BRI A BBV 9T, H 25
WREDTZE A . B E BB IE T 45 0% L 4 N 4L
Pit. 2010 4F 9 H & 2015 48 9 H A4 AEL Y 2= A= B
PRGBSO RS 5976 S PRI 25 4% e 112 ), A4
TR PRk R AELERE 8 ], U B4k Ml 25 4% 84 441,
SRS 20 B, Hrh Rk B 14 6, Sk B
& 61,

5. MERFRHR : (1) 45k 5 K AR e AR S5 Bt &
P = 4 I N I H /4 B D R 4 A<
10 J5/10 J55 (2) TST 560 B 45 X il 45 A% 4 0 5 = 4 Ji
A ) 25 E 2 R/ TS k6 B 45 X o) W2 A B < 10 T/
10 7.

R2 20102014 AL A EHE TST i il

e r— W T ER<S mm % 5 mm<BAETHEB<I5mm#E  WETHEE=15 mm %

) 4 IR (%) % HIE (%) %, HIEL (%)
2010 9 397 3560 37.9 5250 55.9 587 6.2
2011 10 441 3 305 31.6 6273 60. 1 863 8.3
2012 9123 2921 32.0 5594 61.3 608 6.7
2013 10 861 3624 33.4 6 440 59. 3 797 7.3
2014 11492 3930 34.2 6 839 59.5 723 6.3
At 51 314 17 340 33.8 30 396 59. 2 3578 7.0




rhE BB s 2016 4F 6 H 58 38 %58 6 41 Chin J Antituberc, June 2016, Vol. 38, No. 6 « 501 -

P Ge A

{6 FF) SPSS 17. 0 % 35 0§08 7517 4 B 3
o ISR R AR o K8 1L P<<0. 05
WIERA G L. RIRIONT LRI
FAASHT  FHEH Excel 21122,

s R

L S5 RN B A SR AR R A R
SR 2013 AEFN 2014 4R R AL SRR AR TE R K B
1 » XL A T2 A AN TR A T 3 0 AR ) R 3 2
Aish. Hrp 2012 G5 Ll A A g f 7R 2013 4F
4 ARAS R K (R 4 0D RAFR AR SR
THE SO ABAF G 25 A0 B g R 22 S LG22 8 X
(*=3.424, P=10.060; 5* = 0. 088, P = 0. 563);
2012 %75 —1E SR 2014 4F 3 7 R RSSO B K
R 6 1D o [F)4F G AR 4% 45 A HE 1 o 85 2010
9%.2011 W BT, ZRHAGRIT 2B L F=
17. 741, P=0. 0003 5> =5. 803, P=0. 013); 2013 4
£ 2014 AE S 2 AT 1 5 RE V= A 8 5, WS¢
] 2013 AR IR NS AR T R - 5 2010 AL
A BT X (5 =9.510, P=0.001),fH 5
2011 AL 22 S L GE i 27 78 L (3* = 0. 898, P =

0.231), L3 3,

2. B ABEANR TST 45 5. 43 MGt R %
B ANBEAE AR BBV RE Y TST 4558, WEE LB AE
5 ANBEVIAEBE R, TST A 452 H 42 >15 mm A
SR BE AR AR SR A W e T HA TST R4S X ]
HEHAR IR AR &I HAh TST fE 45 H Az X [A]
ZRAGHE L. TERAEGR LA BT
AEFE(2012-09 & 2014-08) , JE B AFEH 5 mm<C
TST RZ5 -3 B %<15 mm Fl TST L5 3 EHE<
5 mm WA X ] A BESS 0 R R B 2 LT
L4 FIE 1, {H 34> TST i 45 735 B 42 X [a] A
TEMSE R R IR R 22 R TG # B L (" =1. 659,
P=0. 4363°=3.580,P=0.167),

15

LIRS R B A TR e b e TR B
AN S0 e A A B e PN BN
PR AN AE R AT 2 A Z R T T R 22
Rz AW mOER S5 2 AT AR
TR AT Ao B o DAy 1 — 205 ] 8 45 A g 2
KBRS AR o

&3 20102014 ¢ 3 Fra BB LR A St AR U A S5 20 S D

2010-09 % 2011-08 2011-09 % 2012-08

2012-09 & 2013-08

2013-09 % 2014-08 2014-09 % 2015-08

T R

G BE O EEmE B RRE BE RIEE B% RRE BE BR%
i) (/10 J1) ) (/10 71 ) (/10 J1) i (/10 7J1) (¢Lip) (/10 J1)
2010 9397 2 21.3 0 0.0 8 85.1 1 10. 6 0 0.0
2011 10 441 0 0.0 2 19.2 3 28.7 9 86. 2 4 38.3
2012 9123 0 0.0 0 0.0 2 21.9 20 219.2 15 164. 4
2013 10 861 0 0.0 0 0.0 0 0.0 14 128.9 10 92.1
2014 11 492 0 0.0 0 0.0 0 0.0 0 0.0 2 17.4
Ait 51314 2 3.9 2 3.9 13 25.3 44 85.7 31 60. 4
FA4 ACEURARIAR D) i B AR R) TST RELE T4 000 K 1 7 A
TST figigh 2010-09 & 2011-08 2011-09 & 2012-08 2012-09 & 2013-08 2013-09 & 2014-08 2014-09 & 2015-08

FHHE

(mm) (%) B 1000 ) FE 100D R figk G100 F) B (100D (B Bl (107D
=15 587 1 170. 4 1 450 1 69. 0 2122 2 94. 3 2 855 6 210. 2 3578 2 55.9
5~15 5 250 1 19.0 11 523 0 0.0 17 394 6 34.5 23 557 27 114. 6 30 396 19 62.5
<5 3 560 0 0.0 6 865 1 14.6 9 927 5 50.4 13410 11 82.0 17 340 10 57.7
4t 9 397 2 21.3 19 838 2 10.1 29 443 13 44.2 39 822 44 110.5 51314 31 60. 4




+ 502 - HpE BB Ze s 2016 4F 6 H 5 38 %55 6 1 Chin J Antituberc, June 2016, Vol. 38,No. 6

300.01
250.0F
200.0F

150.0 SN

BIRFE(107)

100.0

-—&—— TSTHW4FHEFE=15mm
—B— S mm<TSTHZFH HE<15 mm
—A— TSTHES - HA£<5 mm

*

2010-09%2011-08  2011-09%22012-08

2012-09%2013-08  2013-09222014-08
i il

2014-09%22015-08

B 1 S50 2 R AR R I i N [R) TST B 45145 EAR IX 8] 25 47 A0 17 10

— A R R R A AR TR

SRt ST e A 8 e NS5 A 1 9 4
A FVRFE B 25 A% 00 2 K T v B 1) FB 3 R 28 D) 4% fi
H UATE B R B0 A B U 17 50 HE R  H 0
FARB AR LR R, SR ER SR RELR
[l 0 5 AF G 45 A2 1R 28 156 140 e 8 o AR LA T
SRR BT TR A2 AN
KA EENR B R W R — S R 2 R R 2
H ARKESETE ST B YT 53 Ao FE I AN
P A A 4 1 R SE SUR YL RIS 4G 1 1 e
B R HRAE A S5 [l KU BN R T ek
P AL aRm R . BT F W . S 0 R R S 1 R
2 5 ZRNEE GERR R A T BRATTN U B e AR
BRITATEL , Xof TS g A 7 B 28 A 2 K S A
AT I3 52 2%  F A T SR S v 5 D) 42
e A LT TR AIR BFF 0K 25 0 2 K 4%
VI fib 5 B LA TEARS AR GERR M AR D)4 fih o
TEANTEEE ) Xt TR AT AR 25 4% R Kk B s AR 1 )
MIFEARPIRZ — . X ERIRA VLS — 2B 0 B4
PG FBLEA TERAPTAR I LIS el S 4% Ay B4 R 25
BRI IEA BB IRk . KIETEHE R
1) S ARG T JEST T AT A A A R A e DRI s 2 i
JE X6 M B B R IX A A AR TR 2 4 A M
X R R 0 A a0 5 BRI R 70 fif 45
R K eI o L A B S

T B R R AR B AEASIA] TST filfiZh -
P LA DX [R] A 119 9 156 190 52 1

TST J& PP 25 4% 0 4 B 1A 2T B (R H
FEASRE VG T g 1 0 T A 25 A% 0 T IR Uk

Jel 5 R M EAS R . KEB g R R,
TST A5 5N I/ INS SRR K A AE TE ARG S
BRI N & A 2 A R AR K AR5
XPACEEE TST 455 CB U1 ful 5 LM AHE) i 47
RIRIE LR USRS » BARTERR E 4 BE N 44> TST fiff
S5 1 B DX T) (4 A BB A () 41 90 2 18 BT 4
WA {8 1 F 44 B H K BOH ] 75 B AT 0T He
PE A TST fEZ5 735 B4R X E] 1 55, TST A4
P E AR =15 mm X (] SR R 4R 45 1% 0 & 0 %
W 150 s 52 452 2k R 1S R, TST R 453 Bz =
15 mm X[ 25 A% 4 s 608 LA ] 09 0 v e e
HAER AR 5 mm <TST #4544 Hi£<<15 mm
F1 TST fHLE -2 F 4% <<5 mm W4 X 8] i 17 45 #%
I A 5 R I R S AT () I A B o 8 A R R )
S4B [ S0 v R . ESRAR D —
1o HR A A% 2 S %) [ JE P fF 5 vp & . B A
SERLI 2 R BN ) il A TR TST R, 7
TST #4532 B 42>>15 mm Ml TST #4572 &
12715 mm PIZH 45 10 e R R L TIC ] I8 22 5 42
INTE R AL SR 7 R s SRS TST 25 ik
T ARG OLT TAT REAEAEAS &2 o T A 5% 1 220 gt
TST 452 42 =>15 mm X [a] () 5Lt & i 7K
TELER BRI 5 T .3 4 TST g5 FH HARIX
[i] -t FT fig ELAT AR [ 9 A L2 s % TST Rdi4h S K
TIN5 BERLI R B IR AR I 7 i — 2P SRR S

= AR ARG 2R AL H A LA 1A

i T AR e AR AH 2 RAEAS , B V) i A HE 2
SERUINEAS PR AN [F) o B T A0 8 LA
Az, PRI AE E R A T WU A B 438 5 . {H



s 25 2016 4F 6 J145 38 %45 6 M Chin ] Antituberc, June 2016, Vol. 38, No. 6 . 503 -

H1 T2 AR B AR AU BE VT AR AR R ok
KRG K 0 B il 1T A R A5
M FEZA L . G IR R WL T A 45 % 2%
I R AR AR AR 1) K903 B MR T 18T » 73 SME X AN [
TST W25 2 EAR X R RE 5 4% B 45 %
TR 0 B SRS T] 5 R G T TR ST A 17 O0 » SX A
AL RO S BREE R B A AN [R] TST A
PR EARIX AR B AR S Gk
RfFElA M ERESE.

LR LI  SAACEG I B AR AR AT RE
DA AE RS R A4 1 61 5 B0 MR TRV iy » 7 25k
Kt PMFRTRs A AN RERHEE. U
Kb g B ST AR AR L R P T BOR I — 2D 18
52 2 A e A A R

£ % x W

(1] WA BRAK S, LA 1Y 46, 2008—2012 4F 4[5 2% A= 45 R e 1%
FRAE M. B B4R, 2013, 35(12) : 949-954,

[2] rpfe N RALANE TLAE RS, thae A R A [ B0 0. 24 R 25 4% 00
B4 TAERE GRAT). B &[2010]133 5. 2010.7.

[3] 22k, Bk A 4. TN A AL 25 s 2 R W L E T S50 5
Jiti & f e 243k . 2015, 4(1) : 5-8.

(4] BT TR0 3% 45 45, ROE T R RL S B IR FRAE A3 1. 45
1295 S5 Ml R 4 7, 2015,4 (1) : 13-17.

(5] TR, MRFH, R, FAL SR bR TAETF M. dbae . 285 s
ZERL2A AL, 2012 33-36.

(6] WRERFR . ATt , B HE. 2008—2013 4F Wi V145 1 ¥ 1l Uk PH Al 4%
W% 2 A 83 1 42 fil 3 5 R R N 0 R A e
2014,29(8):629-632.

[7] Mazurek GH,Jereb J, Vernon A,et al. Updated guidelines for
using Interferon Gamma Release Assay to detect mycobacterium
tuberculosis infection-United States, 2010, MMWR Recomm
Rep,2010,59(RR5) : 1-25.

[8] Kato S, Kuwabara K. Lessons learned from tuberculosis out-
break cases. Kekkaku, 2014, 89(2): 77-88.

[9] Fox GJ,Barry SE, Britton WJ, et al. Contact investigation for
tuberculosis: a systematic review and mata-analysis. Eur
Respir J,2013,41(1):140-156.

[10] HaepEZ S8R 224y 2 (AR 25 1 RIVE IR 2% 75 ) G 4 22 TR
23 - TR FE RO 7 b 0 A I Hh AR 5 A A g 2%
#.2014,37(10): 744-747.

(117 BRAS4E AR HA XU 25, 2R 00 25 A2 05 5 T JR e 42 ) SR Wik 1)
WIEHESE. thE B 44k . 2012, 34(10) : 637-641,

(12 BRfR . 38 R 2 A 45 A% A R TR VR R B R L B ¥ 7 30
AR, ARG AT 2K . 2016.,39(1) : 21-24.

[13] Fria, BEARER AGVE A, 55, — RS 1) 45 A o 2 2 5 7F 11 T Jost e
3BT, A S IR A R 2 5 2014, 3(3) - 161-165.

Ol H #:2016-01-05)
CASCYAR - TAT TR



