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Investigation on latent tuberculosis infection in the new recruits with en-
zyme-linked immunospot assay

LIANG Yan, WU Xue-giong  WNAG Lan , WANG Zhi-yun , ZHANG Cui-ying , YANG You-
rong , ZHANG Jun-xian (Army Tuberculosis Key Laboratory, Tuberculosis Research Institute ,
the 309th Hospital of Chinese People’s Liberation Army , Beijing 100091, China)

[Abstract] Objective To study the latent tuberculosis infection (LTBI) in the new recruits with enzyme-linked
immunospot assay (ELISPOT), and evaluate the value of ELISPOT on the detection of LTBI . Methods A total of
366 new recruits were intradermally injected with purified protein derivative (PPD) ,and detected with ELISPOT
assay with recombinant CFP-10/ESAT-6 fusion protein (xCFP-10/ESAT-6) as a stimulus. New recruits who were
ELISPOT- and PPD-negative were vaccinated by intradermal injection with Bacillus Calmette-Guerin (BCG) vac-
cine, they were detected by PPD skin test and ELISPOT assay again 10 months later. Results Among 366 new re-
cruits , the positive rate of PPD skin test and ELISPOT assay was 44. 81% and 31. 69% ., respectively. Of 202 PPD-
negative and 164 PPD-positive new recruits, 53 (26. 24%) and 63 (38. 41%) were ELISPOT positive, respectively,
overall consistency between two tests was 57. 92% (212/366), the difference was statistically significant (5 =
14, 34, P<C0. 001). Among new recruits with BCG vaccination , PPD- and ELISPOT-positive rate was 58. 53%
(127/217) and 29. 03% (63/217) respectively, spot forming cell (SFC) were 32. 44 £ 26. 52; Among new recruits
without BCG vaccination , PPD- and ELISPOT-positive rate was 24. 83% (37/149) and 35.57% (53/149) respec-
tively, SFC were 41. 81 £ 30. 48, 78. 18 % of 110 new recruits vaccinated by BCG vaccine 10 months later were PPD-
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positive, but all of they were ELISPOT-negative. Conclusion ELISPOT technique has high specificity and sensitiv-

ity for screening TB infection,

[Key words ] tuberculosis; Mycobacterium tuberculosis ; latent infection; enzyme-linked immunospot assay; recombi-

nant CFP-10/ESAT-6 fusion protein; tuberculin skin test; purified protein derivative ;
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Table 1 Results of PPD skin test in 366 new recruits

Average diameter of PPD (mm) No. of cases  Positive rate( %)

<5 202 0. 00
5- 130 35.52
15— 27 7.38
20 - 7 1.91

2.2 AfR# & ELISPOT #ml 2% 366 Hi AMILHT
rf, ELISPOT [HPEE 116 i, FAYES 31, 69% .
2.3 AE#HE PPD KBk iK% e ELISPOT #im) 4
ReE TE 164 5] PPD Bz ik 5 FH 1 2 H, 63 4
(38. 41%) 2~ ELISPOT B, 101 i 2 ELISPOT
Bt s 78 202 4] PPD Kz Jbk 2k 36 BH 1t 2 v, 53 4]
(26.24%) 4 ELISPOT BHE, 149 4] ELISPOT
B s P25 19— 3Rl 57. 92%(212/366) . Bi# 1Y
K25 3 2 5 HA Ge ik 8 L (7 = 14, 34, P<
0.00D), B 2,

2.4 BCG #:A4P2+ PPD & k%36 = ELISPOT #il

LReHm  RETE LREEE BRI SR
T BCG., 366 i AMHHTEF 217 #](59. 29704k
IR Horp 127 1] (58. 53%6) PPD R ki 56 FH % . 73
B2 N (11. 09 £ 4. 10) mm; 63 i (29. 03%) K
ELISPOT FHYE, B s LA MI 5 (SFC) 2fy 32. 44 £
26. 52, 149 ] (40. 71%) I K JE & . 37 #i
(24. 83 %) PPD Bz Bk 56 BA % , S48 B A2 R (11,89 &
4,29)mm; 53 i (35. 57%) 2 ELISPOT fH 4%, SFC
g 41,81 +30. 48, FELFE 3,

F2 366 PIAMLHTEE PPD RIS A ELISPOT #5245 5
e (i)
Table 2 Comparison between ELISPOT assay and PPD skin

test in 366 new recruits(case)

' ELISPOT
PPD skin test - —
Negative Positive Total
Negative 149 53 202
Positive 101 63 164
Total 250 116 366

&3 BCG A AMLHTIL PPD R ki g0F1 ELISPOT Al 45 R 5200 (o £ )
Table 3 Effect of BCG vaccination on PPD skin test and ELISPOT assay in new recruits(x * )

. PPD skin test diameter ELISPOT
BCG PPD skin test -
No. of cases Diameter (mm) No. of cases SFC value
Vaccination Positive 127 11.09£4. 10 63 32.44+£26.52
Negative 90 0.90%1.59 154 4,46 £3.50
Total 217 6.86x6. 01 217 12.59£19. 31
Non-vaccination Positive 37 11.89+£4. 29 53 41.81£30. 48~
Negative 112 0.51%1.21 96 4, 00=£3.60
Total 149 3.34%5,.47 149 17.19£25. 61~

* Comparison with BCG-vaccinated persons, P<0. 05
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1) PPD iz ki 56 BH P 28 5 44. 81040, 5 2006 41
49.9% IH1 2007 £ 41 %8 A3 1 ELISPOT
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AR (52 = 13.33,P=0.00) . 7 202 f] PPD iz ik
YT EAPEFD 164 5] PPD R ikige FHE# b 23 A
53 4] (26. 24 Y0) F1 63 4] (38. 41 %) ELISPOT PH: .
P I — 3R R 57. 9296 (H I 3 (R 45 21 22 57
HA G285 L (P<<0. 001) , 3% 5 LR s
#—%, PPD iR %0 5 ELISPOT JoAl 61k,

[ & B FE 4R I BCG 25 v, PPD B2
JoR 3 56 BH % 2R 4 58. 53% ., ELISPOT [H 1 % H
29. 03% s fE AR FEF 1+ BCG 3 v, PPD Kz ki 56
PRy 24, 83% , ELISPOT [H: %4 35. 57 %, i
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FH Ui ELISPOT Ry#Uskd: bt PPD Bz BRI 50 47
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