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The time window of gelatin particle agglutination test and RNA
nucleic acid detection technology for the effective diagnosis of mycoplasma

pneumoniae pneumonia in children

LIU Dongxia ,ZHANG Yanqin
( Department of Pediatrics , Jining NO. 1 People's Hospital, Jining 272011, China)

Abstract: Objective To explore the time window of effective diagnosis of mycoplasma pneumoniae pneumonia
(MPP) in children by two commonly used laboratory detection methods, so as to find a fast and accurate detection
method for clinic. Methods In this prospective observational study, 300 children diagnosed with community-acquired
pneumonia ( CAP) were selected from the pediatric respiratory ward of Jining First People’s Hospital from July 1 to
November 10,2023. Serum samples and throat swabs were collected from children. Gelatin particle agglutination test
(PA) was used to detect Mycoplasma pneumoniae total antibody (MP-Ab) ,and RNA real-time fluorescent nucleic acid

isothermal amplification ( SAT) was used to detect MP-RNA. The diagnostic value of the two detection methods at
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different stages of the disease was compared by calculating the Kappa value and the area under the ROC curve. Results
Compared with the gold standard,when the disease course of MPP was less than 3 days, the specificity of single serum
PA in the diagnosis of MPP was relatively high (99%) ,with poor sensitivity (13% ) ,AUC=0.515, and there was no
diagnostic value,while SAT demonstrated both high sensitivity (87%) and specificity (85%). It had good consistency
with gold standard diagnosis ( Kappa=0.69) and good diagnostic correctness (AUC=0. 86) , which was basically equiv-
alent to the combined diagnostic efficacy of the two (AUC=0. 896). When the course of disease was 4~7 days, the sensi-
tivity of single serum PA in the diagnosis of MPP was significantly increased (48.4%) ,the specificity was decreased
(73.6%) ,the Youden index was 0.22,and the diagnostic authenticity was improved. The sensitivity of SAT diagnosis
decreased significantly (29%) and the specificity increased ( 94.7 % ) ,but the consistency between the two and the
gold standard diagnosis was weak (Kappa=0.198,0. 196) ,and the diagnostic accuracy was low (AUC=0. 610,0.619).
The diagnostic efficiency of the combination of the two was slightly improved (AUC=0. 676). When the course of disease
was 8—14 days, the sensitivity of single serum PA continued to increase (80% ) ,the specificity had no significant change
(75%) ,the Yoden index was significantly increased (0. 55), and the diagnostic accuracy was moderate (AUC =
0.775) . However, the sensitivity of SAT decreased continuously (4.3%) ,and AUC=0. 506, which was close to the diag-
nostic reference line, and basically had no diagnostic value. The diagnostic efficacy of the combined method was basically
equivalent to that of a single serum PA. When the course of disease exceeded 14 days, the sensitivity, specificity and
Youden index of single serum PA were significantly increased (95%,100%,0.95), the diagnostic authenticity was
good , the agreement with the gold standard diagnosis was strong ( Kappa =0.927) ,and the diagnostic value was high
(AUC=0.975) . However,the ROC curve diagnosed by SAT detection method overlaps with the reference line (AUC=
0.500) ,which has no diagnostic value. Conclusions SAT has a high value in the early diagnosis of pediatric MP pneu-
monia ( <3 days) , which can effectively make up for the shortage of serum MP-Ab detection window period. In the
middle stage of the disease (4~7 days) ,the diagnostic accuracy of the two is low,so you can choose one of the detection
methods and retest the serum antibody titer at a selected time to effectively avoid missed diagnosis. The detection method
of PA in the late stage of disease/recovery period ( =8 days) is preferred.

Keywords : Mycoplasma pneumoniae; Gelatin particle agglutination test; RNA real-time fluorescence nucleic acid

isothermal amplification technique

fiti %8 57 J5 A& Jili %8 ( mycoplasam pneumoniae
pneumonia, MPP) 23K [E 5 & & VI I L3 i £ 2
A1 IX 3K 45 PE il %8 ( community-acquired pneumonia,
CAP) , el & i85 40% , 3 iR fili 98 32 A (myco-
plasma pneumoniae , MP ) i i I W 3 1% 4% 5 | AR
SRTT, MPP k2 45 5 )l PR AN 2R~ R 30, 7 40
T W IR M, J00E SOME TR 1P S W 48 JE AR il ( severe
or refractory mycoplasma pneumoniae pneumonia,
SMPP or RMPP) [ Fb 5 2 4F T i 21 IR it B 400
e —FZ WO (6, DRGE | 13 ) S 38 s R 0y
PHETEEBE

FIHT, B A MP A S0 2 46 I D7 ik 35 2R HT I
HEPUS W oy AW s oy s Hoh it
AT 2 A U P B B AR 58 2 1% ( gelatin particle
agglutination test,PA ) Fll MP-RNA 5ZAJ ¢ A% R 15
MY 4 R (simultaneous amplification and testing,
SAT) S 161 L LU 12 W7 ik (BB A
o7 R B i) 7 4 e L P A O R A

DR ) B AR ST AR T AR S
AR ABER) CAP [ LA LTS F K5 Fn A 735l
PEATHUARTE EE N MP-RNA ARG, 458 38 195 o 7 3%
TEA R Y Boxs T JL2E MPP I W3 RE , 4 i
PRAGHESY e AR S dr st I 8L

1 AMSTE

1.1 —fFH

PEEL 2023 4E7 H 1 HE 11 H 10 HEFTHE
— NREEBELBHFIRBHEIX 300 Fli2 WA CAP 1)
BILABFFT TG, Hoh B 154 i, % 146 1] 4 i
1~14(5.02+2.38) % ;4E <3 % 32 f4,3~5 % 98
#1,6~10 % 140 5], 11 ~ 14 % 30 #i, 2WikriES
B QLA X AR Pl 28 8 PR 4E M (2013 4R T
R YR AR A S FHLBR Y S 8 R, MPP
HUBILAGARHE 1) AR E R 1~ 14 % 52) LK
0 hy R B T I SRR R 5 3 ) Ml
RN AR 2 R TORE S M 5 4) By IV P ik



BT BB AR 2025 4F 8 A5 48 4555 4 W1 T Jining Med Univ, August 2025, Vol. 48, No. 4 - 337 -

THEE=1 1 160(PA 35) 2 ifOSUG I3 MP ik
TR ETE 4 5 L . dE MPP 4B LA A bRifE
D) K2 W MPP B H A S R fifi 4% 5 2) £ 75 %
BE AT TR S At S A SR IR 5 3) A1 B
R MP HURTHEE <1« 80, HEBRFRE.
1) Fii¥<1 % 35 3~6 M H N2 MP B4 5
2) BASERM LR EM AT AR g% | 2 G 55
i 8 5 3) Rt D) RE PR A | I Jes B2 f 93 it i 119 S8
JL, FeZ 198 il JLAZH MPP 4, 4F % (5. 14+
2.52) 4,100 11 [ JLi2 W Ry AR S AR i 58, 4F
(4.98+2.64) % HIHE MPP 4, Wi 2H AR5 2% S 40
R (1=1.112,P=0.267) ., LAIGKZ W N4
Wi, ARWFSEE T T — N RERRHZE 5
SEAE (KYLL-202312-231) , 6 KA A A5 B )L
RS E

1.2 7%

1.2.1 FRARMIESLAE 1) MP BHTIA (MP-
Ab) K bRAS . FH A5 2R o E A R AR B LA B
JEWH s 2 J8 25 kI 2~4 mL, T 2h
%K, 2) MP-RNA kR4, T RILABEIK HIE
SRS AT | RAE AT 7K Wk 1, K A 5 H JC A
14 A R MR K 7 MR e i S R PRI o BB S 1)
TR A 2~3 mL bR A RAE IR E o, U7l
PORITWT , LRI TR T4 O, 35 BhR A 35 5
wEE T B,

1.2.2 KT 1) MP L& POATE A, L
PA Kzilll MP-Ab, PA U5 &6 B H A& - Fi 26 MK
RS Ad, oA 4 R0 B EOR EA T4, 45 SRk UL
B i ik e | 25 RS A PUATEEE . SR i
HPUATEE =1 : 160 S FHM:, PUARTHE <1+ 160
A, 2) DL SAT R MP-RNA A 350 & th
AR R A PR A R R AL, SERT SO
PCR 3 FF R (Bio-rad) Y CFX96 SZI %t 5E
i PCR A%, &0 J7 . 78 EP & 2l i A
100 WL AZFRIZHUK .10 pL. MP AR AT 400 wL
BEAS, SRIEH% EP AHGHE IR 42 )8 18 617 60 °C il
7,5 min JEEU, =R T CE 10 min, SRR ERIE
PEHCGHEAR RNA , FC B 1Y 47 5 46 0 W 5% B A% IR 1
AL, 2B 8% B 5 min, BEZKW M T4 BE IS, FH
BN | ERWOE R T A PR BB RERR . BAR RN 5%
.42 C 1 min, 40 NI, 2N E R E N F1
(FEASEIE ) FI F2 (ARl B ), IR EMR 5 1
Y/ min; A 40 °C ~80 C HEATHE Mk £k b7, &5 R

S3HTF1IEIE de<35 HAEAR I AE (64+5) CIX[H]
AW, JE e F2 Sl E A sOCEUE R S BHPE AR
A F1 A de JTCEE DR 40, 12 38 de<35, [
e I 2 TE (64£5) °C X [A] A7 5 JC Mg, 340 24 B
PEFRAS ; F1 B I8 di <35, HE I AE (64+5)C
DX ] TE I i | 7 kg B
1.3 %it#sk

N SPSS26. 0 GEit*F 5 A43#r . it BTk
SRS AT TES AN, A des F27, 20 18] 25 55 5% ik
SEAEAS ¢ R THECRORE LR SR A RN R
FIRTIRL S, Lh o= 0. 05 1 A 6 46 7K o, WUl P<
0.05 25 A Ge it 2% 2 S, B X THE0%ORER
McNemar #5255 , Kappa {E VA2 Wi 52 560 5 2 AR HET)
— Bk, IR 2 TAEFREIZE (ROC) | 18
HHZE T /) 1 AL (area under curve, AUC) , PEAS 3256
AL 7 A A2 W, RS2 Wi R F AT
S (IFR) 2w

2 #R

2.1 MPP 415 3E MPP 28 & LR Rl JBAZ & 24
A2 PA F= SAT #im] 45 R rb4x

MPP 2 R ] ( <3 d) SAT BHM: A %R
(43/46) & T 4~7d,8~14d & 14 d LU % (20/
62.4/70.0/20) , R A G it E L (X* =108 11,
P<0.001) ;MR FE> 14 d, B 135 i 44 37 B 1
PHMERR(19/20) & TR FR R (1/46,40/62 .64/
70) , ZRAH G L (X =105. 68, P<0.001) ;
Wt 4~7 d I RN IR ER G2 B P MR (44/62)
AH S 5 T B — A A I 53 1) BH R (40762 .20/
62) , 225 A G2 L (X* =43.27,P<0.001)
W1,
2.2 ARSI AN, B fiE PA fo SAT £ B F 4
M x40 )& MPP 4

M MPP TR <3 d B, 5 & PRfEA LA, Bl
MLY% PA 2K MPP (1445 55 B AH X 5 R (99%) |,
R 2% (13%) ,AUC = 0. 515, J A TLI2 Wi (i,
Gy BB BAYE , 12 28 8 A S, %R RNA A s
Tk SAT RIE & UK (87%) K 7 E
(85%) , 5 4 b U 12 Wi — BNk 4 ( Kappa fH =
0.69) , LW B (AUC=0.86) , 5 - FHK 5L
WAk LA 22 5] (AUC = 0. 896) , 15645 12 Wit B8 % i
89. 1% 5552 90% . FrLIiHE <3 d B}, Z B 4T
HZMEOLT MPP 12 W] >k B — 1) RNA #% 1R



- 338 -

UF T EAABE A 2025 4 8 A A5 48 %47 4 ] ) Jining Med Univ, August 2025, Vol. 48, No. 4

B9 SAT kel 77k, WA 1,3% 2,

% 1 MPP 415 4F MPP 48 % )L R Bl R A2 M-
$4ydok PA F= SAT 45 R
ik 4 % PA
or i PA W HSAT(F )
M R RmE R MM AR
MPP 41 198
<3d 46 45 1 43 3 43 3
4~7d 62 22 40 20 42 44 18
8~14d 06 64 4 66 65 5
>14d 20 1 19 0 20 19 1
JE MPP 41 100
<3d 0 0 0 (Y 02
4~7d 38 38 0 1 37 0 38
8~14d 32 32 0 0 32 0 32
>14d 10 10 0 0 10 0 10

E AR HFF BRI AR Pearson Chi-Square,

- . - —
80 g ,"
® wf |
m “r
E /
40 I 'i'
2 ’." {4 [FAPA (d<3%>
i ;
0
20 40 60 80 100
(-F52E) /%
B 1 4ydiE PA F= SAT 48 MPP %4 2 54474 1t

B Z R TR & (RAE <3 d)

2.3 JRAZ4~T7 d B, £ e iE PA Fe SAT £ 3 E
e kW L& MPP 4 R

24 MPP JigHe 4~7 d I, 5 &R LU, H
L35 PA iZ2Wr MPP U BE B FE <3 d Wl T+
(48.4%) 5 T BE R R (73.6%) , A B8 53
(0.22) LW B & 5 T SAT K 7y ik ARk 2
W TRE(29%) AN EEA TR (94.7%) ,
YPBFREL 0. 237 IRl =35 5 &b 2 W i — Bk
55 ( Kappa {H43 514 0. 198 .0. 196) , 2 W IE 3 145
ik, AUC 20514 0.610.0. 619, - FH B4 12 Wik
REMS A HE 5 (AUC=0.676) , T L) 4~7 d JRFERY BE
AT DAEREST PA A 7 ik B8 S 1 AR B 1k 4%

REAGEER B A N PA BUATE, WK
2,32,

100 4
- 7
y
4’//
80 - sk
7
o
o
b
e
o
e 60 - v
il ‘4
&
=,
40 Y
{ /,/‘ RAILTEPA (1=d<7)
_:,' ——SAT (4=d<7)
| LirPA+SAT(d=d<7>
= S48
20 /
{
|
I
0 L 1 ) 1 1
20 40 60 80 100
(1-5R2E /%

B2 AyifiE PA F2 SAT 48 MPP 4R 5 &4t
B Z R DA AR K (JRF2 4~T7 d)
2.4 JAA2 8~14 d B, Ay ik PA fo SAT 1%
ol 7 kW L& MPP 4 R

2 MPP S e 8 ~ 14 d B, 5 4 pr i AH HL 4, o
Py I PA AN B BBURR BE R 22 T 55 (80% ) |, R S5
TCH R A8k (75% ) , 2 A8 50 W25 (0. 55) , 12
Wr B S AR 5 SAR a2 B W) & B — M ( Kappa
fH=0.523) , 2 Wi B P 55 (AUC = 0.775) ;1
SAT I 7 vk 1 SRR B R 22 T 1% (4. 3% ) , Fe 5 %
(96.9%) , 1B 54029 0. 01, AUC = 0. 506, 512 Wt
SELIEES, AT WM E; —FHK S 128
SURES H LG 1Y PA JEARSE[G], JT LA s R B Bt
AT IERE PA BTG BEAS I 53k | 0 B A 0 00 52 A .
I PA BUARTHEE . WWEI3,% 2,

100

80 -

60 -

=

E |

@

®
16HILHPA B=d=14)
SAT (B=d=<14)

L ¥ T {itPA+SAT (B=d=<14)
| S

L L 1
20 40 60 80 100

(1-FRB) /%

B3 f4yrdif PA fe SAT % MPP 4R 5 447 1k
09 F IR E TR IR & (B 8~ 14 d)



BT BE B4R 2025 4F 8 145 48 %45 4301 T Jining Med Univ, August 2025, Vol. 48, No. 4 - 339 -

2.5 JAfE>14d B, B4 fik PA fo SAT £ E 4
m 7y kY )L& MPP &R

4 MPP i 2 14 d B, 54 bRl tuis,
Mg PA K DU A9 BE0RR B 38 10 155 (95% ) , e 57 %
(100%) , 26 8 50 W 2 48 = (0. 95) , I2 W S
I, 5 &nEZ W) 4 B ( Kappa H.=0.927) ,
LWIME R (AUC=0.975) ;1M SAT #8075 512 W
ROC & 52 F L H G (AUC=0.500) , T2 Wi fir
{8 ; —H B2 WIRRE S [R] 5403 105 79 PA 12 WAL
AE. WU B B LT B PA BT AR B A
A, WK 4,582,

L e T
80
g 0
£
-
ﬁ 40
PHHLEPA (d=14K)
SAT (d=14K%)
2 it (LT PA+SAT
— B
20 40 60 80 100
(1-43RE) /%

B 4 #ipdeik PA Fo SAT #-7 MPP &R 5 4474k
B 2R E TR (RES>14d)

%2 #4ydik PA Fo SAT 4 MPP 4 R 5 2474 b3k

K BAE BRE 4%
B s i A
1h /% /% EE 3

<3d
HoyfiE PA 0.020 13.0 99.0 0.120  0.515
SAT 0. 690 87.0 85.0 0.720  0.860

H 4y dn % PA+SAT 0.759 89.1 90.0 0.791  0.896
4~7d

B4y friE PA 0. 198 48.4 73.6 0.220  0.610

SAT 0. 196 29.0 94.7 0.237  0.619

$ 4y i PA+SAT 0. 495 64.5 89.5 0.540  0.676
8~14d

B4y friE PA 0.523 80.0 75.0 0.550  0.775

SAT 0. 007 4.3 96.9 0.012  0.506

34y foiE PA+SAT 0. 541 81.4 75.0 0.564  0.782
>14d

E4y & PA 0.927 95.0 100 0.950  0.975

SAT 0. 00 0.0 100 0. 00 0.500

4y o iE PA+SAT 0.927 950 100 0.950  0.975

3 e

JLEE MP BRI S, &0 A i 1Ok i
AN IR FE AL 24 220 DA TCHE R 1 o o R e 31 i
it MEVEYE MPP 4] UL H AR 2 R B B =
PRSPl DR AR 1o I PR B S AR s
MP B4 5 H At R A E P SRR R 47 200, Iz K
MBI P AE R 25 R B 2T, 245 MP JRGL (1)
Il R Wi FIGTT 4 oK T 18 2 O R RUR Bk ik T

MP-Ab Ifi{E2F R & A2 W MP 4L
F-BE, ST AN ) D % 10037 B A G 00 Dy i 1 A
JPA 2 H AT R IESL ) MP-Ab BRI 5 25, B
PR SR T W R T MP T 5 A4 B Jie 0k AR5 30
W1 A0 At o A BN T B SR 5 LR ol 3 R A7
FEM MP-Ab 7= BEHE SN, S 56 28 TR A IR,
VSR B P 2 Wi (B4 . MP-TgM Bt {438 &
TEIRRYL 1 G774 2 3~ 4 JEHA M 35 5 0 (B 4%
JEE IR e ANl R 8 S S B E , AN B AR R 9
RS WS, AR SE & i R R
(<3d), 0 IM3E PA £ MPP (UEE S E TR
(99%) , Uk B e 22 AR 13% ,AUC 4 0. 515, %
ARICIZWE, 2 H BB 2R, B
LR 1~3 d MPP & LBUIARTEE (1 2 160) 1 FH
PERMAR (14.3%) ,(KIRFEH (=8 d) PriAkBHPER
(97.7%~100% ) P b = TR & A 2 5 A
Gt S, AN RANSE . L& R
B, IBAREUART R =1 ¢ 160 1E 2 WinitE, 5
HR BB BRI | 7 45 5 o DA% I A ) i o6 400 4 A i v
PR E E— 2 A

SAT ZVATERF Y RNA 1 5% H o5, R M-
MLV ( moloney murine leukemia virus) 2 5% % fi§ L Sz
TTRNA £ F Wi S A7 iy 80wl LUA R
Gy“BERE” R TE B 00 S22 0 TS Y RV B
SEOL ME—BERARACRAE 5 75 SR AL 3, Lk
B B PSS SR , ARAFIT R B, R R (<3 d),
SAT K 75 2 2 0 55 i (R BURREE (87 % ) RS
(85%) , 54 b2 i 1) — B R4 ( Kappa A =
0.69) ,AUC=0. 86, Wi IEMfitElF, 5 = FH B A1
LW RE AR (AUC=0.896) , T LUK <3 d
I, 5842 T] % F 8 — 1) RNA IR 1Y SAT K Jy v
2 MPP B/ U R R E 2 i, 153
FisE DRSS, R R4 (<7 d) SAT £ MPP
TR 75. 0% , F5 51 89. 7% , FUR A T AN 58



+ 340 - Pr T BE2E A 2025 4F 8 H 2K 48 55 4 ] ] Jining Med Univ, August 2025, Vol. 48, No. 4

GEL IYHT SRR S 4 B I TR AN RS WA O B
R FRLEA | W R N R A: 2 0T 5 800 IR R
ToEE PR R WU BEERR AR, 5 TR, ABIFFE IR
KILMPP Jji e 4 ~7 d B, SAT 630 75 3 1 SUsk
WETRE(29%) FrF 235 (94.7%) .

AR K, 58 HEF L, XY MPP JigFE 4~
7 d W, PGy LT A PA 2 WU A T R L T
SAT BURHEE W] B T % (29% ) , AUC 433112 0. 610,
0. 619, IZWIERTE—Mt, —HIA ISR ER A
PR (AUC=0.676) , %05 1 AN B L PA
FPUIARTEEE (1 2 60) 18 M2 Wibr i 25 5 5 BB A
PEZE R AR TR EE (1 2 80) ;1M SAT A&t R
SRR, R T BE SR LB 3 22 R IR N iR 2K
YA ZRIPUEIRYT , BEAIK MP /9 RNA 22 BT,
L R B BE T R R B — (ARG 3 | R 3 S A 1l Y
U R A R0k Rl i2

T2 A IRAFSY % B0, MP-SAT (- ) /MP-Ab
(+) PR R (1126)d, Hidr 84. 4% (27/32 i)
BILWREST d, 52, AW &S MPP %
AT IR (8~ 14 d) B E W (>14 d) B, B0 1fiL
I PA R U RS BRI R R AR R
S, B I PA A IS W UK 95% S
100% , 5 42 b5 1 12 Wi 189 W) 45 3 9% ( Kappa {4 =
0.927) ,iZWr IERPER (AUC=0.975) , HUH Fr Bt 2
D3 MLTE PA I 2 o A 1R 46, W5 1 I PR 75 K, Il %
REELTE

YU AT D0 P2 | 1 B i s 46 IR 3% AT 3K
TIFARFET-BE PE T, RNA FEAf, 482 G, L
MR RE, BT LA SAT Jridial I Fow e i (<3 d)
W SRR s PA T AT B A 45 SR AN A2 B T
50 R SR R S I PR AR A I
BT B T A2 SRR s iR R A (4~ 7 d)
THIWIETE— B, DA R IR 55 N K, R B
SN M P R

ZE TR, PA R SAT WP G 5 ik 76 A 5] 9
FEBBEAS A Bl , 7648 R0 R) 5 P B8R A i A T
Tid K R, H A R T LA S I R T
Wiz MP J&RYe | R B RORYT A R SE e %
WA

ARWFFAEAE— AL 1 AW Ry ot

9 PEAHCAT WL SR AE R 5, 7 2P0k
FEAR IO RCHRIE— B 5 3LV, BRI A 045 32
Gl SRS I, Tt R AT RS,
BTSRRI YL TR

SERTW L ST TIE R

SE

[1] THRAREFEDBREEERA,BRFTEDA. JLEM X
SRR F 597 3 (2023 408) [ 1], B FRAAT IR 4 05
2 & 2023,50(2) :79-85. DOI: 10. 3760/cma. j. cn331340-
20230217-00023.

[2] MEE A& mo%, LREMEZR! fTEEBLEA?
[EB/OL]. ks # #4525 ,2023-10-11.

[3] PHEFAILHFHAGHRER A ILEM K L RAKFR
BREZHRESH AT RER[J]. PERBESF L L,
2019,42(7) :507-513. DOI; 10. 3760/cma. j. issn. 1009-9158.
2019. 07. 005.

[4] ZRZE SR FRA F HEALRKERZLH T EOG
JRAAEAE [J]. P4 5= BOLA G R & &,2022,37(16) ;
1252-1256. DOL: 10. 3760/cma. j. cn101070-20220331-00345.

[5] PHREFAILHFSLTFRFE (PELALE)HHE
Re LA R KM K F R d (2013 149T) (L) [J].
F 8 LA & 2013,51(10) :745-752. DOL; 10. 3760/ cma. j.
issn. 0578-1310. 2013. 10. 006.

[6] m&3F, ¥R M. k@ EEALASE [M]. 85K b,
AR T A 2015344,

[7] MREH, RBH ILEMK LREM G FHEL]]. T A%
FILAHIE R 4 & ,2021,36(16) : 1214-1217. DOI; 10. 3760/
cma. j. en101070-20210720-00846.

(8] BHF M, AE,F. ML I RIKIIRE E A RNA #ol
FILEM K LRI XSG P ey m AMAE[]]. PREAARE
% &, 2020, 43 (11); 1106-1111. DOI; 10. 3760/cma. j.
en114452-20200314-00248.

[9] REAREERAEGENAEERERSILENS b4,
FPEILEMNE L REBREZR TSN G RERER
$47(2019 ) [ J]. 4 UAJ & 2020,58(5) ; 366-373.
DOI: 10.3760/cma. j. cn112140-20200304-00176.

[10] Li J,Sun L, Wu X, et al. Early diagnosis of mycoplasma pneu-
moniae in children: simultaneous amplific-ation and testing
(SAT) is the key[ J]. Front Pediatr, 2019, 7:441. DOI. 10.
3389/fped. 2019. 00441.

[11] BEFH, F9#, &%F 5 RNA BRY AMNBRELE
Bl K FRARAT K e S R [ ], 4 5 A OUAHIE R
2 % ,2016,31 (16) ; 1222-1226. DOI; 10. 3760/ cma. j. issn.
2095-428X. 2016. 16. 007.

(WKFEBHE  2024-04-17)
(A 4% HEE)



