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S SEHE T H Bl RT-PCR 7% ] 96 V658 it RT-PCR JEKG5:, SFRifENFRIR Y CBEAG S5 I, AT PRI RS 96 45 SR A 12 Il
fesEdetr e, SR OOPrdERml HEATE . BHYE S R 490 © 7012, ## RT-PCR BAG I 45 RN BHAME . BHIE R .

479 : 6358, EIGE R RT-PCR A B . FHM:LL . 488 : 7010, Q%) eE i RT-PCR LM RGLE N 99.97% .
SERE N 99.59% . HERAEE N 99.95%, ME T-H M RT-PCR i, HHit¥E X (P<0.05) . @UEER RT-PCR ¥
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Analysis of application results of fluorescence quantitative reverse
transcription-polymerase chain reaction in pathogenic microorganism detection

GUO Jin-Fang’
(Department of Clinical Laboratory, The Second People's Hospital of Binzhou, Binzhou 256800, China)

ABSTRACT: Objective To analyze the application results of fluorescence quantitative reverse transcription-polymerase
chain reaction (RT-PCR) in the detection of pathogenic microorganisms. Methods A retrospective analysis was made
of 7502 microbiological test data examined in the laboratory of our hospital from January 14th, 2023 to December 14th,
2023. Conventional RT-PCR method and fluorescent quantitative RT-PCR method were performed respectively, and the
gold standard was the results of special staining microscopy. The diagnostic efficiency and other indicators of the two test
results were analyzed. Results (D The ratio of negative to positive by gold standard was 490 : 7012, the ratio of negative
to positive by conventional RT-PCR was 479 : 6358, and the ratio of negative to positive by fluorescence quantitative RT-
PCR was 488 : 7010. (2) The sensitivity, specificity and accuracy of fluorescence quantitative RT-PCR method were 99.97%,
99.59% and 99.95%, which were higher than that of conventional RT-PCR method, with statisticalsignificance (P < 0.05).
(® The detection rates of various microorganisms by fluorescence quantitative RT-PCR were 99.91%, 100.00%, 100.00%,
99.91%, 100.00%, 100.00%, 99.97%, higher than that by conventional RT-PCR, with statistical significance (P < 0.05).
Conclusion Fluorescence quantitative RT-PCR method has high diagnostic efficiency and detection rate in pathogenic
microorganisms, which can provide scientific basis for doctors’ diagnosis and treatment and can be implemented.

KEY WORDS: fluorescence quantitative reverse transcription-polymerase chain reaction method; pathogenic microorganism;
inspect; conventional reverse transcription-polymerase chain reaction method; mycoplasma
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PEHIEIRIT TS TR s R A A 5038 A8 B TR A K 1)
SR, DME XS e i 240 14 SR 3 B i TS %8, A X e g
AR AT o B TG R LRk g U 25 SR S,
T AR A R 5 G 4% U (Reverse Transcription-
Polymerase Chain Reaction, RT-PCR) ¥ & %¢ )5 # RT-PCR
T U, # M RT-PCROIELENG REC A H L, (EAS 25 RN KA,
2¢GE B RT-PCR L BEMS VR AN B HLIL RN JE ,  [RIAHBT XA A 43¢
A A AR 25 Rt 4 R . A SO R R SUEE T, A d
968 Tt RT-PCR A6 0 92 A 0 1) SR S50 R S B3 D S M
P RS AN R0 IR A2 0 G Hh 3, IR U — 2
R LLH M RT-PCR WA AL H . STk, Aafrodte &
RT-PCR VA e A ks e vh i I S SR, S B 3 b 1
KR AT 2023 45 1 A 14—2023 4F 12 A 14 H 385651
7502 (A E IR IR TR, T SO RGE .

1

1.1

[ A 1A 4 BT 5 B K6 B8 R T 2023 4E 1 ) 14—2023 4E 12 A
14 H AL SE 1 7502 Oy ke g g kt, LA 3Rk A AN
B, BE B LA 4010 - 3492, AERAVE 22~95 JF %,
HREME (45.64+1.37) %, BB ERE, JFH LA, DF5T
aTf71 (P>0.05),
1.2

PARRIE: TE S5 EFE YR TRUEDIRGYER; M5
PORER, BeRbhIsTE R

HEBRBRE: KIS R BORRAS s A YR AREAR; SR
S R PG YRR A
1.3

JITA BEASAI I TR RT-PCR 5 LA B¢ ERE i RT-PCR K656

H L RT-PCR LK S RESOREACH B 38, A7 R
Bz 1 g, JFH 10 mL BEABIKIRAE, FH4tsm A&
02 mL, HREASI RS 30 s, IHREAFIRA NS S, 25
PREATCE TR T4 3 min, ZEHEEAB LI, &0
IREE K 4°C LI, 12000 g 8.0 15 min, JHB 3SR EFTIG L,
B L 2IERORCE B R, AT R R SRR R N, R
HCE TR -20°C BE /N, 4kggn, KT 4°CIRE T,
12000 g &4.0> 15 min, FFRZHETIIA 75% LB 1 mL, &0,
YRLETE 4°C T L 7500 g #5.0 10 min, 53] R, ¥k E R
FHUEANHLI, A AL BT (REA RS =R T TR, Fa4ks:
TEALBRAFOREA AN 20 uL £EBRIR 21 (DEPC), #HIRE
¥5), JFGH 1 uL, 4RZEhA DEPC 79 uL, it A na%
B2 (Ribonucleic Acid, RNA) W, & ik o GEE 2,
Jo SR AR, A UE AN SRR (DeoxyriboNucleic
Acid, DNA), N PCR {H#EFTH 14, i 25~35 AMEFRRLM,
Wy 18 5 -G sk SV, (Polymerase Chain Reaction, PCR) 774,

A TAAL SR AL

PEIEE i RT-PCR IEK G . ARACREL, HIfE. T4 DNA &
BT RN H AL RT-PCR A4 50—, G4 DNA § 8 G i 5%,
AR BURE R B 1 S Yk kvt il &, KIAE IR R AL
A 40, HUHEJE PCR 779, iRl AL AL
1.4

O IEE . X H L RT-PCR #: & 580 2 & RT-PCR 12
O ORIt

@12 Wi s se: 4 B3 5 H B RT-PCR % K %% )6 & &
RT-PCR W2 Wik hE, R = (FTHIME + ZUPEPE) f1%k/ &
BIEL x100%, FRMEE = BERHYEGIE/ CELBAE + ERE) FiEk
100%, Hp5FEE = BBAPEGIE / (CBOBAME + BBHTE) FI1% > 100%.

B9 JFMULE M BOA H  F HE R AN 7 AR R AR Rl
RGPS R
1.5

THFE T AAREHRI A SPSS 22.0 Zei 244, Lh [(n) % |
REFTHBEERR, 7 SRS WIkRE . &5 IR i Pk
AP QIYS, Y P<0.05 BAGIT3EL,
2

2.1
SHRERENN 7502 e, BAME. RS HR 490 ¢ 7012,
H RT-PCR IR0 25 58, B, BHEELL 479 « 6358, 2GE
i RT-PCR IEMGURPATE . BHPELL A 488 = 7010, Z55RRITOGE
i RT-PCR LRI 25 5 o, sk 1 R,
1 RT-PCR RT-PCR [ n%]

Table 1  Test results of conventional RT-PCR and fluorescent
quantitative RT-PCR [(1)%]

ek esty WU RT-PCR L #9677 RT-PCR %

T At
(&hRifE) BAE PR FE Bt
FHME 6358 654 7010 2 7012
B 11 479 2 488 490
ait 6369 1133 7012 490 7502
2.2

PN it RT-PCR VA R B | Fe5 . R & TR
#LRT-PCR ¥, AHH¥E X (P<0.05), W32 iR, X2H
F U i RT-PCR REMSSLAT W PCR ¥ 3 72, [RlA—{&fk
PR T AT, RENE A S5 AR %) 2 AR TR Sk
2.3

FER YL B BERG (ShrE) R AR R A 1142 1y,
L 1304 1y, 2740 1467 1, ANTRERYE 1142 1y, BRI
8151y, JREFIERYL 1142 1y, 6 i RT-PCR LA I8 A9
K R B RT-PCR ML 5, 2R A 41248 L (P<0.05),
3% 3,

2 RT-PCR RT-PCR [n%]
Table 2 Diagnostic efficacy of conventional RT-PCR and fluorescent quantitative RT-PCR [(7)%]
oy ik %L RIE T TR L
L RT-PCR 7502 6358/7012(90.67) 479/490(97.76) 6837/7502(91.14)
5 H6E i RT-PCR i 7502 7010/7012(99.97) 488/490(99.59) 7498/7502(99.95)
Ve — 677.7408 4.9893 681.5082
P — 0.0000 0.0255 0.0000
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3 RT-PCR

RT-PCR

[ n%]

Table 3 Detection rates of various pathogenic microorganisms by conventional RT-PCR and fluorescent quantitative RT-PCR method [(1)%]

A (n=1142)  FER(n=815)  JH&E(m=1142) Sk (1=7012)

T30 5 vk KGR (=1142) FJFAM=1304) FFHHU(n=1467)
3 RT-PCR % 953(83.45) 1271(97.47) 1430(97.48)
PG R RT-PCR % 1141(99.91) 1304(100.00) 1467(100.00)
7 200.7470 31.4280 35.4744
P 0.0000 0.0000 0.0000

953(83.45) 794(97.42) 957(83.80) 6358(90.67)
1141(99.91) 815(100.00) 1142(100.00) 7010(99.97)
200.7470 19.2962 199.1350 677.8408
0.0000 0.0000 0.0000 0.0000

FEEXTANE . . HRE S LZRRUEY AR, REg
W . PR IR IR LR T & R ) B — .
ANFIZEH B R MR A R B R, WS MggR, ME
W A P R R A A B Y B A S RE R L E R
BRI T S B BE AR X BEAT I S T, R R
FARFRAR ORI . HRTE JLA AT L RT-PCR K 50 ik K 7Ot e
i RT-PCR %, i AR GT A EEA 09 o F A5 F R BE, X 45 Fh
PR AT TG ¥, PCR BEA S T—F0 R FH Z 05 | P i 17 38
B HEEE RN B AR EEAR, RENEAS AR R R M Y
DNA. RNA J7%1], RT-PCR K3kt X REARRE A (IGO0 T 45
RATBEAR R A0 vEnf, M2etE & RT-PCR ZEMERTE . RAL
AR R, RIS, SR, R v B

TEABIIED, 96E & RT-PCR M 1 B E . FAME I
5 &R s AT, SRR, A 283 B L LR
RAAHT L PCR §738 | PRGN 22 AT, S A S —1A
TeHE . I BP0 E B RT-PCR ¥:HEIS1S DNA 2328 i i 43 S 1k
ROCTEH AR B mREE GG, PO CHE R fE S, %
TR LN Y R 3O E S Ak, LIS e maE i, Ay
FHE PCR NS FEH A 3h5¢ M T Northern 2238, %A 7 ki dE
fRTAE . R L B MR AT RSB PCR 9738 . P
R BT — Al , SRS 3 045 SN 2 M — e ek s
BEORI, 25 SRR, R IR R T, HIMAENE S &b
WESE AT, LERAPE AN PR PESS S e 5 986 & RT-PCR
R RPUE | RS MRS S TR RT-PCR i (P<0.05),
WEA 26 5E 1 RT-PCR 75 I X B4 REA T2 — K 56, I8 EXT
W ARG FE RO E DA R 00, BRIEZ A1, RS I vk RE X —
RIVERE A Y MEREEUN], BF 1k B R S R N, T
G0 v BT AR AR B B 1) 5, ] Bsf 7 12 5 2 RT-PCR B A& I
WARHE R RNA 43 F, B RENEA I 2] A 40 i 1) RNA 2
iKo WIS BITRERES 14, I 7 ik o] LIS A b 3 B AR
RNA 41, Ml AR S vy a4, X pe Rk lif5
RT-PCR 758 2%/ L WIREAS R BERS VERR NI 9 18 HARIE . I HL
AT AR LB TR UEA T 2 R0 AT, nfdi TSR B 51 9o 3 AN
[ B IR A B, ol am o 1 2 B I A PR Ab B SR A R . X
RIGVEMIFS RT-PCR HEM5IE N AS [/ AGRF5T H A FNSE86 2514, B
LA BRI T &, b T R AR R TR S S B BH
gL ONIMHE R TSEue MERI S, NI U | R i
Wi 7 B E B RT-PCR E R B0 4% 251U Wit 3y
T # RT-PCR £ (P<0.05), UFMAZ¢IEAE it RT-PCR (AT SRR
AR, B R T EEE SRR, I Bk aei:
W, AR R A O R T . SRR, EERYOL
SE i RT-PCR L2454 T PCR HiAR 596K A, 7545 F4Y
SFRTERERY, BEREXT PCR P4l pARic FIBRES , SR W 2 Ry
YAk, JFRENSH I AR Y, AT, BRI
RERE LA RO A Wy G 3 T 7R RV 1% B RT-PPCR 3EAG
H, PCR ¥ 8B FE A —5F 5 [ 9 B[R] i A — 4 S M A 9

BREL, ZHEE Wi 43 BIBR 1E— A5 5 63 R — AR K5k
FM, FFIRE, HEM TS &7 DNA T8 —4 e 1,
5L & S B 5O (5 S B KL W, AN BB 5
PCR ¥ 340}, Taq BRKHRET R VIR, (44 9 63k R K
POCHEA B, MNP KRG BB TOE S, aEY”
i —2% DNA §, §LA — 190 FIERL, LB T9eF 50
FME PCR =WIE e A, 7i4h, %M T2 DNA 258
Y S RO AR R R RS, RSO EIREN RDE IR
{65, HEHNILREY RSB P IOuE Ak, Dikses
5, A TLE PCR a2 A 358 T Northern 4838, 12
T YIRS 2R 1

PO i RT-PCR ILER R WA 56 i g, 0% .
SERE . MERRRE YRGS, RERSAE SR A AR R E Y, X PR
LWERWE X, I

[1] 2 A 215 HRT-PCRIE T SR i A= B e 35 v iy o7 FH A
{8 [1]. P EAE X BT, 2023 ,39(33): 92-94.

[2] CAPUTO V, CALVINO G, STRAFELLA C, et al. Tracking
the Initial Diffusion of SARS-CoV-2 Omicron Variant in Italy
by RT-PCR and Comparison with Alpha and Delta Variants
Spreading [J]. Diagnostics,2022,12(02):467-467.

[31 /NEk, R AR, 22 DS T . T 30C 9 92 T Bf 7k S RT-PCRIE X IfiL
TRARAS N SR s 26 i B 23 B (] SR e VL e 2, 2022,
51(05):68-70.

(4] PZES5 | BEEX e W Bk S5 RT-PCRYE X ML bR A P 2T 27
R g4 R LU [9]. A f@ERE 2022, (06):105-107.

[51 5K . BRI G 73 W0 o 5 RT-PCR X LI bR AR P9 2 25 1)
KIS LS [1]. =R BEZY,2021,42(02):179-181.

[6] METETR, Pk s, 2R e 0 45 . £ F S PCRAG ) 15 IS5 425 47 4
RN RFER B T A R Z 4T (7] 2R LR 22441, 2016,
51(05):712-717.

[7] M55 . 22 0 SC I PCRAKS I LS 375 7 AH DG R R 42 8075 147 1)
N AT [D]. A I R K2, 2016.

(8] HEvK, B4 0, 5% SR RT-PCRIZ AT 48 [t 1 3% IR AR T AL L
IR Z R (0] IR TS B 51574 ,2015,37(08) : 26-30.

[9] futs, ™ A, £, 45 SER) 2 SRT-PCRAE A 9 43 F ek
WFFE P H [1]. A P24, 2013 ,48(06) : 1-4

[10] 2% B, o Tt S8 I 2¢O i SPCRIE 78 A i 3 Fh il bR A=

B 35 Bk 2 e B T [0 A R R 24 R, 2012, 10(31) :
450-451.

T, BN, S8 4R, U IRIREE

Kk .



