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[ Abstract ]

exacerbation of chronic obstructive pulmonary disease (AECOPD) with lower respiratory tract infection. Methods A total of

Objective To explore the diagnostic value of loop mediated isothermal amplification (LAMP) for acute

500 AECOPD patients with lower respiratory tract infection hospitalized in Meizhou People’s Hospital from 2020 to 2021 were
selected. After admission, sputum or bronchoalveolar lavage fluid (BALF) was collected and tested by LAMP and pathogen culture.
A total of 500 specimens were detected by LAMP, and 530 specimens were detected by pathogen culture. Results LAMP results
showed that the detection rate of pathogenic bacteria in sputum was higher than that in BALF (P < 0.05) . The detection rates of
methicillin resistant Staphylococcus aureus and escherichia coli, and single infection rate in patients with mechanical ventilation
were higher than those in patients without mechanical ventilation, and the detection rate of mycobacterium tuberculosis complex
was lower than that in patients without mechanical ventilation (P < 0.05) . The detection rate of pathogenic bacteria of LAMP
was higher than that of pathogen culture (P < 0.001) . The detection rate of LAMP for Streptococcus pneumoniae, methicillin—
resistant Staphylococcus aureus, Haemophilus influenzae, single infection and mixed infection was higher than that of pathogen
culture (P < 0.05) . The Kappa value of LAMP and pathogen culture method for detecting Pseudomonas aeruginosa was 0.708, the
Kappa value of LAMP and pathogen culture method for detecting Staphylococcus aureus was 0.611, and the Kappa value of LAMP
and pathogen culture method for detecting Stenotrophomonas maltophilia was 0.421. Conclusion Compared with the pathogen
culture, LAMP has a higher detection rate of pathogenic bacteria in patients with AECOPD and lower respiratory tract infection,
especially Streptococcus pneumoniae, methicillin-resistant Staphylococcus aureus, Haemophilus influenzae and other fastidious
or conditional pathogenic bacteria. The detection rate of pathogenic bacteria in sputum is higher than that in BALF when LAMP
was used to detect AECOPD patients with lower respiratory tract infection.

[ Key words]  Chronic obstructive pulmonary disease; Lower respiratory tract infection; Loop mediated isothermal

amplification; Diagnosis
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1.2 A HEBR B HIERbR T ASRIME: (1) 4E#218~100

disease, COPD) JELMFFEL UM Z RONFFE BT R G0 &5 (2) BRI/ 8 1] 5 B ORI i S U8 T e e i

P, I IR R e B ZE 1 U SN (acute
exacerbation of chronic obstructive pulmonary disease,

AECOPD) Hy# WA IFAE , (HRIHEZHUEAGRY T AIAECOPD
HBH AN 250 0 T JAYTERER I L R, IR
3 A I IR T G 5RO 1 B AECOPD AT I I G
BB BURE, (2O ke K, A RMAn E.
SFRTHL 2 . A SR A ( loop mediated isothermal
amplification, LAMP ) AJ DLPEAT Z R AR . Z5A% BT I Y

( bronchoalveolar lavage fluid, BALF) Jfi64; (3) RAM
BRI TS AR T AR HEERERIE: (1) ANEST
BT SR B A S B B S U IR AR (2) BIFH
A" TR . HIVIERL . BlBRbriE: (1) REMIRA
AFFEERR SR EE s (2) KSE RIS T REAFEAR A TS

1.3 5k ABFTON BT AT . BE AR E BB
WEBALF, [FJWRHLAMPHUGJEE (407 . W . 454

BRI, AT PGS USSR, nT RN EORE, A
PO 25 I e R AR AR L ST LAMPRIIE S, 5 HH
FAECOPDRE T MM T8 e 112 Wil nl it — 4w HS Wik
fit. AL, AREFSEAOHT T LAMPXFAECOPDRE T I 8 e iy
Wi

1 X&57H%

1.1 BFFEXT4 EE2020—202 LAEFEMFN 1T A R EE B4 B i
AECOPDFE T IFIZ s B R 50001, 754 (BRI ZErERip:
FAMEMESATEERIEN (5%) ) ) hiAECOPDIS
b, HESARARATRIS R FIPIGEIRY, , I3 SEfabn Tt
o, BEANEEA T I 20 Bl A SR A S AT PR R
Jiif B T 43361, o7l it (72.2+9.9) & AN
3166 ( 563.20% ) ; FIHUEE 32801 ( 1765.60% ) ; HIF
SE: EIE7H] ((527.40%) , 086736 ((514.60% ) , 2
RUBEIRIES201 ( 510.40% ) o AWFFEZAMFIN TN REBEEE 18
PRz L A AZAIEE (Mg T Hi2020-CY-18)

SIREFT R ) B 3% A TR . LRS00 BR AR FHLAMP Y
PRI, HARRW33605 . BALF 1644y ; 53000 4rA R H
o D DR K5 A D AT AR, G v 28 48] KR [RTBRE S2EA T 4 T+ EL
P25 A% oy BT R 5 3%, 2490 26 () R 32047 8 003 40 1 + L 7
Hige.

1.3.1 BALF. JEWACRERAI  S% (2w T Z il
KRG A AN FFEE (2019488 ) ) ) K (i
5 5 S A i Y o T A DU B 3R (20174F
B) ) UV ERAEMLIE . T S B A R A I A B ARk
WER . SRIBUR) 221 R Ry 360 JOR IS i S IR -+ L 2 LT 10 JRR P
X R SFRUMRFIE MR . B PRI, TR
HIGARRER ; RIGIBEBFEEE . 20K2 h, IFWEBERG
N &R . MRIEHERCTE M S UE B R RIHA R
HFR B SRS, R R B B AR B, iR I8 M A 3 i
ATl ok B AE bR B, W R R RS 1A= 1H0.9%
SALERE W 30~60 ml, FEATHGARFRAL A MV,
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15~30 ml BALF, ZERFCR=30%, BEEES A DT
S EIEE GRS Y R A Ak = & AN
Pt (CREIGRGIARIETE (5480 ) "%, 2 hNgkse
Lo

1.3.2 LAMP LAMPNIFIE IR R AR, 56k
FHANRDNASRIGR & (FRA LA RA ) SRR
DNA, 422 R TE5 i A% A A7) & (s A SE AT B
NED) BRI, SRR B R S R AR SS S Ty
B, SR RE TR, 24 W RTARISLER SRR 5
TR RS DR A X Ry I 235 SRR A T T AR AT, AR5 e ) 3]
I3FRR IR . IR BERRTA . AR ATERIA . P AP AR 4
CHAEERE . KIGIRATE . MR FCTEATE . ML Es .
BORBNFFIR . WEAZEAE A . DS AT T . B A A
WL MRS Il RACEAR . SRR IR AR

1.3.3 JRIRRREE IR L He BRI PR 8 RN B L A R SRR bR
W, KR AR E C AR RS IR L, SRR, R
VITEK2 F S0P 50 B AR I 240 127, >R PR B 0 A A SRS U
P, SRR 5 7 A I S5 A% A AT T

1.4 Siitsor: SRAISPSS 23.048 124 ¢4 b PROECHRE
FEIESDMEEER (F+s) F£a; R
(n (%) ) Fom, 4l HECRA x K5 s MeNemarfic X 1
55 LAMPS 0 [ B 15 352 0 i A 005 JAE o A — B0bE 4 MR
Kappaki: i, HKappafl =0.754&r—8PER . 0.40<Kappa
1 <0.753 7R — Bt —#& . Kappafl <0.40885R—5lE2%. L
P<0.05 02550148 L,

2 H#R

2.1 LAMPMZER  LAMPRINES SR R, BALFHGEH
K th#430.49% (507164 ) , HEWL TR RS 2R R 45.24%
(152/336) 5 SRR L35 TBALF, 256450t
2N (729958, P=0.002) o AT HLARGE T A
M4 B COATERT . KM IR RIS 3R B o — R R A Ry
TRITVMGERH , S5 HAF W E SRR R T RATHL
WOl , ZRAGIHEY (P<0.05) ; fTHMESE S
RATHUMGE S M RAEERTH . &8 O EREE . % 72 BN
B SRR . B RShFF R . R EAE B . i
JEVEIMAT IR . B ZE L R D R IR A R R AR R R, 2=
SRGEE L (P>0.05) , LFEl,

2.2 LAMPSJRRB TR AR IS R LA RALAMPK:
HOE TR TR 20247, o R B A 2R H40.40% (202/500) 5 RH
975 JEUTE 45 37 O A R BT 13040, R DR AR H >R 24,53 %
(130/530) o LAMP9 S IR 258 8 T B B R % 07 vk,
ZRE IR ( x’=29.671, P<0.001) . HAHLAMPXT
Jili R BEERTA L T P AP MR A (B A BR AT L IACJRRE AT
R RAA BRI R TR R R T, ERAS
R (P<0.05) , W2,

2.3 LAMP- 0 JR B 85 35 J7 125 A 000 It 445 S i) — B0k

LAMP-5355 J5E 17 85 55 7 7 A0 ) 2 (18 S R 45 SR 9 K appa (iR
0.708, il 4 B (A A AR B 45 B A Kappali 0.611, King
FFE B MRS R Kappalih0.421, W3,
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R ATHGETFE S ARG E LAMPRRINAS R LES (n (%) )
Table 1 Comparison of LAMP detection results between patients with

mechanical ventilation and patients without mechanical ventilation

o TUBE S RATHURE I Pl

(n=328) (n=172)
i GERR A 14 (4.27) 7(4.07) 0011 0916
RO 5(152) 3(174) 0 1000
AR R A WARE 72 (21.95) 9(523) 23231 <0.001
N 8 (2.44) 0 6.814 0009
Jifi 4 5e e 11 11 (3.35) 3(1.74) 0.564 0453
ke 24(732) 13 (7.56) 0010 0922
B2 AZT R 9(274) 3(1.74) 0149 0.699
TEA A TR 7(213) 2(1.16) 0178 0.675
TP IR 2 (6.71) 16 (9.30) 1082 0.298
TERZE A A 1(030) 2(116) 0325 0.568
HAEATRE AR 3(091) 8 (4.65) 5688 0.017
g 123 (37.50) 4 (2442) 8733 0.003
RAER 26 (7.93) 11 (296) 0386 0.534

K2 LAMPSRIEEF RN EAGIE R ILE (n (%) ]

Table 2 Comparison of detecting result between LAMP and pathogen

culture

s e
iR HEBR AT 21 (4.20) 3(0.57) 14929 <0.001

S WA 8 (1.60) 5(094) 0890  0.345
i A PO RTRER R 81 (16.20) 2(377) 86939 <0.001
N7z 8 (1.60) 6(113) 0420 0517

fifi % we e A 14 (2.80) 9(1.70) 1431 0232
e 37 (740) 45 (849) 0418 0518

2 A FE 12 (240) 5(094) 3363 0.067

VB TR L 9(1.80) 5(094) 1408 0235
TR TR 38 (7.60) 3(057) 33305 <0.001
e 25 A 3(0.60) 0 1458 0227

WA ERTR A A 11 (220) 18 (3.40) 1345 0246
R 165 (33.00)  122(23.02) 12752 <0.001
TRk 37 (7.40) 4(075) 20726 <0.001

TE: LAMP=FASA5EY HIH A

3 itig

IR B S Y B A AECOPDI F RN R Z —, JHE
fili 8 v B AT ERT . A SR AR TR SR AN T, LR AR I GE R 2
W A I TIRE, I A g . PR R, R A
BHAA ), AP S0 AECOPD L T I i ik s e 3%
VIEAESE M, RS BB AW, 8232 HUAGE <k
IT o B BAEVUATIRERGE , LTI, &SIk TR
TR s Ry Je T . —SAbSEa B RS ECoPD
SR RV GE AT, G e DR R S AU 5 RSz MLRIGE AR
NGB YILE 2y BTV RA Ty e R = I [P 17 Sl e &5 1
TG RRFIE S E R S B TR A 45 3 ff e COPD AR B R A A &
TR R 2 (HIE R I R R R e, T
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R3 LAMPS U B IR T A I B A SR i — B (1)
Table 3  Consistency analysis of LAMP and pathogen culture methods in

detecting pathogenic bacteria

LAMPHR RS 55 )y 1

R e e s e
32 4| 3 18 0 479 - -
SHEAEHKA 4 4 1 491 0611 <0.001

T 4 PG MR A AT K T 0 81 2 417 - -

KiphAw 6 2 0 492 - -
iR s A 4 10 5 481 0333 <0.001
SEdEEN i 30 7 15 48 0708 <0.001
YN 3 9 2 486 0344 <0001
TEE R AR 3 6 2 489 0421 <0.001
TR AT 2 36 1 461 0087 <0.001
BT ZE A 0 3 0 497 - -

HRorbrEE ST 1 0 7 482 - -

T SR TR

E— 2 AR ST AR BT XA T o (EFR 0 D T A AR 41
WA Z), BIGFEm K, BRI RKRZ, S8
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