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Evaluation of LAMP method on detecting sputum specimens from patients with tuberculosis
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Abstract:Objective To evaluate Loop-mediated isothermal amplification (LAMP) method on detecting
sputum specimens from patients with tuberculosis. Methods 75 smear-positive sputum specimens and 72
smear-negative sputum samples from patients with tuberculosis were collected from the hospital during De-
cember 2016 to April 2017. Each sputum sample was detected by sputum smear microscopy, Roche solid cul-
ture(L.-]) and LAMP simultaneously. The positive rate of smear-positive,smear-negative, LAMP and L-J cul-
ture were calculated and statistically analyzed. Results In the 75 samples of sputum smear positive samples,
LAMP method detected all the samples for positive, L-]J culture tested 64 for positive. The positive rate of
LAMP was 100.0%(75/75),L-] culture was 85. 3% (64/75) ,and showed significant differences between the
L-J solid culture and LAMP assay(y* =9. 09, P<C0. 05). Among the 72 smear-negative sputum samples, the
positive rate of LAMP was significantly higher than that of negative sputum smear[ 31. 9% (23/72) ], which
was significantly higher than that of L-] culture[16. 7% (12/72) ],and the difference was statistically signifi-
cant(y*=6. 67, P<0. 05). Conclusion The LAMP method has higher sensitivity and specificity for detection
of Mtb than the methods of sputum smear microscopy and 1.-J culture with the characteristics of rapid,simple
and accurate,therefore,it could be used for clinical early detection of TB patients.

Key words: LAMP; sputum smear; culture; tuberculosis

LR A RO R SR — R MR g R 67/100 000K FE A 38/100 000, FLATR
PEYG B AR =R — ., 2016 AR BRESIMG BTG Sl M 45 A% S 4 1) 205 42006 1% 96 1) O L SR T i &2
R, 2015 AR RERVE B N AG T 1 049 TR RS A H L B — BRI BUAR B9 SR R N U5 . ARG
BBl A7 140 T KB T4 . e L 250 & W U Y 1k RABUE Foke 5 AR . R BB IX 23 45 %

*  BEETB:EZRAREILS R HE (81760003),
TEHE B XA, B, EIREIT, RS MR 25 R 55 R DP9, & BIE1E# . E-mail:lingjuncd@163. com,
AT AR XA L 1 B RS L A8 LAMP 3 78 il 25 8% 58 8 bR A b i g AN [T ). [ PR ARG 56 S 24 2% 75, 2018,39(7) : 792-794.



E et E #2074 2018 42 4 F % 39 %% 7 # Int ] Lab Med, April 2018, Vol. 39,No. 7 e 793

GYASRE TR SR S5 A% 43 BUFE T s A S 45 400 12 W 4 A o
S5 FE TR R 7R 1 LR BUE Ry 58 BIR R PLIR
etk HHAER K FH 1~2 A H RE g5 R
SERZIR L REF R, WS TR (TBAB) (85 4% 73 BT
WAL A A9 (PPD) L y-T 4 R B0 5 (IGRA)
S AR BIPE B AR BH P 2 & AN RE X o S5 AR
TGS IR s S5 A O o FAE S W R
Wt BB A WEEE i (PCR) \DNA R 4F H A L 3t
BRLES | H R AT T 2 52 6 2t IR 1 BER
(GeneXpert MTB/RIF) & . A7 I #:4E &2 2% . 1 9 4%
5 AT 1 T BRI AR . P IL, T A Bk
T ] 7™ 0 11 45 A% T 5 LT — AT LD LM B
R = R R A R A R LA R R
IS5 A% B A TR B LA A A A O R R R
Hi. BN FERY HHEALAMP) & 1998 4 H
AR WA 2 bk 20 St ah B T & A — ol A7 i L
W BE R BUE KR SR S R R B R AR
3 30 AL oF il 45 A% B AR BRI R PR M AR AR B vk B M
PRA AT LAMP 2 & % BG4 (L-) B 3= K00, 97 A
LAMP 312 W7 fili 45 A% (% 1 R 1 A A0 1A

1 #RE5FE

1.1 — sk IREARE 2016 4F 12 H & 2017 4F 4
A 17118 KA BE 12 W il 25 4% 91 P 45 B30 97 96 0 e PR
BFRRA 75 0y Uk A P B AR A 72 M)y, Hop
396 B, 4 51 B AFE Y 15~86 % PB4 47.9 4,
1.2 X% 5% PURE-LAMP §ijAb 3 (1% &
VMP802, 4= 7= " : H AR WF kX &4t . TB-LAMP
1 & (55 VMPS21, 4 7= ) . H AR 22 ik 2
2x4t) | Loopamp® 18 i 2¢ Y6 &% R ¥ 3% (¢ (A5 LF-
160, 4 7=/ H AR @R &4 .

1.3 i

1.3.1 RESRF R R RAnARHE
U R PR g o 0 O A A, LR S IR [ 25 A%
Bl v HA « VR B B A b o AL B A B T A PR UE DU AR
RARA KU BBk B NaE K 1 I B A AR AR

1.3.2 L] 5By B s % B4 5 IR R 4%
NaOH % T3 K Bk & LAMP B8 42 F 194 4 9%
FRAS b B 3 A0, 3 F B 15 min. fl R R A 780
b s F— UM TG B WA oy B 2~ 3 S X S oy A F 2
BERVER FREERI T B R E8, 55 B 5% T K
PRASHY B R L R 37 CRE IR, THEAh 4
J& B SR 1 U H 0 SRAH 45

1.3.3 LAMP LRSS BFRE AR (DR
ATIAL IR : O 40~60 L 1 F B % BE 43 01 5
FREA A BRI b s O BH AL AR AR A B AT 3~5 WKL It
A LN T 2 JEAZ R A 8 A I FABI B Py, 90 °Cm A
5 min; @ Jin AL, 5 . 3 BV AR AR 4b B AT 7 E
EACE 2 min J5, SR G 3~5 K @ BT MR
BT 3L 2N HF AREAR AL B s © % WA 1R B

M J34%3h 10 . K- I3 B3l 10 ¥, 5250 1R 6 )5 )
R L B 5 O TR R A ) M P 5 A 0 R
TET 5 2 R OO A R T S R AR BRI E
COREAS B A 700 13 A0 TR 6 - (O s 3 S0 i 0T g W 5 7k
ELAE NI L B HEA A E T 5 AR K F T 1R
W 2l Al e Y 2 S T LA SR L IF IR IR s ©
Rr St e Al A 2 B A0 W B 908 0 IS IO Y 2 R 0 2K
Z I8 i b RO A T IR AR IS s @ A BT A AR AR S I
BN T T OF B S B4 O — AR B A L X b
)RR RGO S -0 €3 T E L N i 2
(30 pl) K HFF AR LAMP W& N KRG ZFH B
20 I ot 2 B X R R S A Y T D48 RO
A JF i+ R R B AR B 5 7 B R 2 min ff
TR LAMP 350 5 ROl iR & . (3) LAMP
PG BN - O i 158 700 K BRI 58 o0 1R A )i+ R B A
BN BREE 5 U I8 BRI ) S AR DS AR L O
J T B A L ¢ D' A TR 7 0 S S 1) S I A e
LR T @Y RO AR A F] 67 Cg . & T
At IF 5, IR 4 LAMP Rz, Je B I JE] 40
min, (D56 H WA - LAMP 3§78 5% 45 35 » B
H SN A I AL ¢ ' AL IR A AR e e A I A Bk
FIIFHEETT S 2R BH X B R B 1 X6 I 0 0L
AR MR A ORI AR, F
LAMP 05 BH s S0 220 5 B dh R i 2206, 0 2
B .

L4 ZGEitaghb sl SR SPSS12. 0 B k47 il o
B+ G 5B LR FBE X 50K o K. L P<<0. 05
hESFAGIFE L.

2 % R

2.1 LAMP LA 4R R WS 10~ 14 i bEAS 1
LAMP 3L R IAERS £ 1 b 070 28 b AR A6 30 BH 4 45
WnE 1 B . A& ALY 5 DNA B A K
LAMP § 34791 7= 1, 538 5 LAMP SR i % 1R G
B ES THA TR RS IR Nk,
BEATHET 51 DNA B g B . Dk, m] DA i Y BR
] B R 1 2

wl“-é,??:& é?ﬁi&/[.ﬁ_{z_:@‘gﬁgﬁj

T L3RR G0 G BH ) 185 2 3R 3250 & B PR X IR 3~ 16 3R0R
LAMP 3 [fH 1446 0 25 SR
1 EIRA LAMP & UIPA 4 R

2.2 RIRMASRA Y LAMP 3% L] 3557 70 BOFF 1 K
AR A 75 MR R AR A . LAMP 3 [
PE 75 0y L) KegR A 64 1. SHIR A FHEEARA
B, LAMP 3 FHMAR 20100, 0% (75/75) 1 B &5 T
L-J 5535 PR 385, 3% (64/75) ], HZE R A St
FE N =9.09,P<<0.05), W1,

2.3 RiIRBAMRAY LAMP %5 L] 3557 PR 3



e 794 - E Rt E #2045 2018 424 A% 39 %% 7# Int ] Lab Med, April 2018, Vol. 39,No. 7

Fe#E 72 0 U e HUIR YL 0 55 K B M AR A v, LAMP
PBHE 23 ), L7 8557 B 12 1), LAMP A5 fH 4 ifif
L-J 855245 0 B 13 4], LAMP A0 B 1 L-J 3% 5%
R BEE 2 . 580 R IR AR H g, LAMP BH M
Kt R b 31, 9% (23/72), L] R 37 FH K R Ny
16.706(12/72) s YR FAARAS (1 BH M AG 6 8 3% |+ L)
BI HEFAGI ¥ E Xy =6.67,P<0.05),
W2,
*1 RiRAF S LAMP 0 L) 55 3 #AEem
SEAEERIEBLY (n/n)]

LAMP JIRERE S
Whik n
FHERR [ PR FrE=R
BB 75 100.0(75/75) 0.000/75) 85. 3(64/75) 14.7(11/75)
%A 72 31.9(23/72)  68.1(49/72) 16.7(12/72)  83.3(60/72)

2 72 MREBERER LAMP #5 L) B3

PE M4 H = LB ()
LAMP #:
L) 555 At
FH 4 B 1
FH P 10 2 12
[ 1 13 47 60
&t 23 49 72

3 it ®

PRI W 25 4% 095 » o RO ) 45 A% e I S B
H R 45800 112 W 5 B T 0 i bR 4 8 J 25 %
PR G5  (HE S5 AT IR PO I ek i 224K,
W R 3026 ~40 %, AN RE I R B £ 0 45 8 R
o WNAT R SRR K — M FERT12. 9~27. 0 7,
E DL I PR R H 12 W 25 AR i oK . LAMP
S — T PR A U 25 B 5 BFF TR B 23 T2 W B R AN
B BB AS L ATAE 1 h PRI AR A A JE 4
OIRCFFR . HE X 25 A BT B DNA B 6 4
X B 4 ASARE RS 40 R & E e s g . %t B
b DNA ST R EY 1 B AW m 35 808, v
JEAP R 107~ 10" %, TR P ImA T E A
LAMP S i (4 1% BR e B —— 8 & 1 4 25 1 1Y 45 o 4%
FUL A0k B R R 2 7 A K R AR B R AR
ol A R B B T OIS T RS B s R AT
£ LED AT H )G 38 o A AR B A] % 45 5 8 47 4 7
WER S HY G RGP AR 4 2, W AR 555
RN AR,

AHIEFE 53 B AL I 75 A5y v B il 45 2 B AR AS J 72
13 Vi BR il S5 A% AR AR X 2 Ffr AN () ARG 0 5 32 118 A ) 445
BTG F 0. SHE A A L, LAMP
P HPESR R 100,090, L] 85 5% FH MK th 3 R85, 3%,
590 R B M AR AR B B, LAMP BH PR G 8 R
3.9, L) B BHME R R K 16. 700, HEF A

Giit2F B L (P<C0.05), /" LAMP ¥ FH A 1 R
mF LR mMAERA R REE R, 5E
SN S 5T 25 FEAR A1 L nT R R B R R
R G IR F 2 W RGBT I oK .

A LAMP 5 L-] B 5245 A — 30 R AR
A LAMP kg U BH A 1 L-J B Rk 0 B 4 11 615 %
FAFR A o, LAMP A6 BH P i L-J 855 3% 46 00 B % 13
i LAMP K U BH 1 L- B %4 0 R 2 6. JE A
AIRES 25 A K DU 5 vk 22 e A O IR S bR A PR R
LAMP #:1E# R B AL KRB RS -, Bib
H R AE T L) #5352 B M LAMP 3246 I 45 2%
B 5 17 L-J 55 i AR AR 5 4 4 % NaOH fijAb 22, 7 —
RER YR S A Y s Rl R R R S L R 5
FRRFET-H ), 8 LT 85 3% Bk i LAMP 32 6
5 R H

ZE B rid , LAMP 3 % il 45 4% B8 98 0 AR BH M A
WS T L) B3R, A M5 &0 R 8 &R
B LA | R L A R A T I R
RIGER B

&% ik

[1] World Health Organization. Global tuberculosis report
2016 [ R/OL]. http://www. who. int/tb/publications/
global report/en/.

[2] MOON S H,KIM E J, TOMONO ], et al. Detection of
Mycobacterium tuberculosis complex in sputum speci-
mens using a loop-mediated isothermal amplification as-
say in Korea[ J]. ] Med Microbiol, 2015, 64 (11);1335-
1340.

[3] GELAW B, SHIFERAW Y, ALEMAYEHU M, et al.
Comparison of loop-mediated isothermal amplification as-
say and smear microscopy with culture for the diagnostic
accuracy of tuberculosis[J]. B Infect Dis, 2017,17 (1)
79.

[4] ZHANG L,CHENG X,BIAN S,et al. Utility of Thl-cell
immune responses for distinguishing active tuberculosis
from non-active tuberculosis: a case-control study [ ] ].
PLoS One,2017,12(5) :e0177850.

[5] HUI Z,ZHEN W,CAO X,et al. Loop-mediated isother-
mal amplification assay targeting the mpb70,gene for rap-
id differential detection of Mycobacterium bovis[ J]. Arch
Microbiol,2016,198(9) :1-7.

[6] FW .30, E M, %, GeneXpertMth/RIF . Hit B2 4t {4, 2
HRTERRMOEERK W 0 LT R 8 L%
B4R - 2016,39(3) :275-278.

(7] SR iKmeE. SRR ESW TR BRI bRk R
B4R ,2016,37(4) :519-521,

[8] E&, KA. G 0iie Wi H Rk e (1], AR 5 %
e ,2016,11(3):188-192.

L9 X%, B BB IR L 55, 3R 5 A5 IR 47 0 B A 0 i 45
B B8 SRR AS vh 5 B 43 B B L. e IR A 38 2 3%, 2012,
30(1) :24-26. CRHEE 797 50



E et E #2074 2018 42 4 F % 39 %% 7 # Int ] Lab Med, April 2018, Vol. 39,No. 7 e 797 o

A5 I R s AL AT U 551 RN 197 5 98 o T BT A R R
B IR DR A DT RE A6 5 5 DR g S8 AT 4 2
JE WL TR 5 R IO R . TR IR i s A Y
— AN B OE R T AN 5 0 NR T . A Bk AT
24016 114 i 77 Ak T 80 25 1 A DR S 5 T M S PN AL A 1 i
T 7 BRI 5 38 22, 9 HL & 2R NS - 00 A T 240
IR A o TR A 77 ) A0 5 A 1 AT ST
A0 ML IR A » AT 35 ST £ BE S 98 . F 9 4R s L F
B Al £ 355 I 5 TR £ 94 o Bl 7 2 P A R o
AT SR AW I RE AL & I N W5 22 P 2L e 58 1 A
i 7 S il v T S A AR R 45 I I 017 72 1k L 5 TR s A
3 I i 107 728 VAT D S O A 5

i bR S T BEAL & 5 W R N 105 A2 177 A
T RIE R S B B R S R . (AT
FEILAFAE— AR L Z Ak W B8 38 FH R 8/ L i s
S T IR AS R O RIS T SR I S (.

%3

L1 XK. JFBE AL A JF B IR 8 35 I IR 5y 8 BRI 43 A
LT W R B tH L, 2016,19(22) . 76-77.

(2] MG A SCHE, £ 707 4. (@ AR A 8\ FibroScan
DU JHF U B {55 A 0 P ) 0 A OGP T . R JFE JIE g
#5,2016,32(4):724-727.

[3] BKEELE, EBER, R BE T, %5, FibroTouch 5 FibroScan 7£
18 2 B A S8 I 4T dE AL VE Al rb i L LT . P AR I
R 2 ,2015,23(2) :103-106.

[4] BOURSIER J,DE LEDINGHEN V,STURM N A,et al.
Precise evaluation of liver histology by computerized mor-
phometry shows that steatosis influences liver stiffness
measured by transient elastography in chronic hepatitis C
[J].] Gastroenterol,2014,49(3) :527-537.

(5] J7 R, W58 43 #r P JUE A B2 % {X FibroTouch 5 FibroScan

55 E 95 2R 43 90 0 A DG M LT ). b B 2 Bl 4, 2016, 6
(21):218-220.

[6] A AR 44 388 . 5. FFMEAE i I 52 {X FibroTouch
55 FibroScan 1 JHHE 5 #2438 (4 A0 OGP [T ], o 48 JH JE s
J7,2014,22(6) :425-429

(7] XU . S i . fk 52 . 25 A8 6 5 L 395 88 49 C S I 2B
R ) 7E 12 W 2 I TR A 9T 2R it A T v g e (B L .
A iR 24 7, 2015,25(2) 1 119-122.

(8] HHATME, 70K, & F5. FFAE AL H R W IR G B E MRS
L), sE IR R 2 24 7, 2017, 21(2) 1 134-135

(9] Bfwy v, P, Josi 7 [ L 5. 1% O R JIF %8 3 & FibroTouch
F1 FibroScan A5 0 AT IE i B 55 JF 241 21 2% Ishak &F 4k {L 7
S WAE P43 T LT ], o AR P IE 9% 2% 75, 2017, 25(2) : 145~
150.

[10] /S E BRFTAN B4, 45, Fibrotouch K 48 P £ B JiF 4
ABH T NERE FE R AR R S B R T[T, SE R B 2 Ak
2014,30(8) :1245-1248.

[11] v &, PhIi 3% . B4 6 A, 4. FibroTouch 5 FibroScan AT i
T8 2 NG U 5 A 0 A6 R 1 bl A D . o A I E O 2%
2016,24(9) :652-658.

[12] BERKur, £ X W, ¥ 535 .%. Fibrotouch 5 Fibroscan ¥
AT B R 1 I R AR E 8 LT . Jb BT R 2, 2014, 36 (3)
202-205.

[13] JAMYE, 424 . FibroTouch il JiFIEAE B 5 i i 7 £F 4k 4k
T AR I AH S A AT L. v [ BE R R 2 24 4, 2017, 46 (1)
82-84.

(147 FE A 75 00 FD L 25, 2 OB JR WG 4 2E BT 45 4 4k B4 40
FKAER HZ 4B [T 1. o AR B PR 5 4¢ 75,2015, 13(3) : 156-
160.

(157 X4 25 A AR B % . 4. FibroScan 7€ & I JF 4 Mu fig i
S ek 2 BT 58 SR T AT ik s R R LD .
PR IH 9% 24 75, 2014, 30(2) : 153-157

Wi B #7:2017-09-24 &8 B 1 .2017-11-10)

(LS 794 O

L1070 BUH0 . PhIBES . X 4 B2 PR A S 5 R4 1 B0 7T 40 Ak A6
GO BORF LT ] AR e 2 TR 24 2% 38, 2017, 34 (1)
72-77.

[11] GELAW B, SHIFERAW Y, ALEMAYEHU M, et al.
Comparison of loop-mediated isothermal amplification as-
say and smear microscopy with culture for the diagnostic
accuracy of tuberculosis[J]. BMC Infect Dis, 2017, 17
(1):79.

[12] BALNE P K,BASU S,RATH S, et al. Loop mediated i-
sothermal amplification assay using hydroxy naphthol
blue,conventional polymerase chain reaction and real-time
PCR in the diagnosis of intraocular tuberculosis[ ] ]. Indi-
an ] Med Microbiol,2015,33(4) :568-571.

[13] WHO. The use of loop-mediated isothermal amplification
(TB-LAMP) for the diagnosis of pulmonary tuberculo-
sis: policy guidance[ M ]. Gemeva: World Health Organiza-
tion,2016.

[14] T TUB BREE . A 3,55. BN S0P 1 xR AR A h 25
W% 43 O TR Ao 0 008 R PE Al LT 1. oy [ 7 9% 4% 5, 2016, 38
(10).:818-822.

[15] SUN W W,SUN Q,YAN L P,et al. The application of
1S6110-baced
(LAMP) in the early diagnosis of tuberculous meningitis
[J]. Oncotarget,2017,8(34) :57537-57542.

[16] SETHI S,DHALIWAL L,DEY P,et al. Loop-mediated

isothermal amplification assay for detection of Mycobac-

loop-mediated isothermal amplification

terium tuberculosis complex in infertile women[]]. Indian
J Med Microbiol,2016,34(3) :322.

[17] NAGAI K, HORITA N, YAMAMOTO M, et al. Diag-
nostic test accuracy of loop-mediated isothermal amplifi-
cation assay for Mycobacterium tuberculosis: systematic

review and meta-analysis[J]. Sci Rep,2016(6):39090.

e H 1 :2017-09-18 & 18] H #.2017-11-08)



