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Abstract

Objective: To explore the MP infection and drug resistance in Southwestern Shandong Province
from January to November 2024. Methods: Retrospectively analyze the clinical data of 3018 patients
with respiratory tract infections who were hospitalized in the Affiliated Hospital of Jining Medical
College from January to November 2024 and underwent multipathogen targeted detection, and test
their respiratory specimens for MP infections and mutations of drug resistance genes (23S rRNA).
Results: Among 3018 tested patients from January to November 2024, the positive rate of MP detec-
tion was 28.26%, among which the detection rate of macrolide-resistant MP was 91.21% in 853 MP-
positive patients; the positive rate of female patients (34.49%) was higher than that of male pa-
tients (23.95%), with a statistically significant difference (P < 0.01), and the drug-resistance rate
of female patients was 90.57%, and the resistance rate of male patients was 88.76%, the differ-
ence was not statistically significant (P > 0.05); the differences in MP positivity rate and resistance
rate in different month periods were statistically significant (P < 0.01); the mutations of macrolide-
resistant MP were detected at loci 2063 and 2617, and no mutation was detected at locus 2064, in
which the mutation at locus 2063 accounted for 94.3% of the tested patients; the difference in MP
positivity rate of patients in different age groups was statistically significant (P < 0.01), with the
highest positivity rate in patients aged 7~12 years old, and the difference in resistance rate between
age groups was not statistically significant (P > 0.05). Conclusion: The rate of MP infection in pa-
tients who underwent multipathogen targeted testing in Southwestern Shandong Province from
January to November 2024 differed in different months and ages, and the rate of resistance to mac-
rolides was high.
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1. 518

s 9 S JG AR 2 i DL (b IR R el B R M SR, R LR R AR N AR X M RSP T 4% 11 3 B R
[1]-[3], MP Al 44E R0, HRTHESZRMX . SELRII[4], MP Bl a] 52 E R, Wk
P NG, MRS, il )L A TR R R MR PRI 28 S JEAA T 2 (PMPP), LR R TR AL A B A,
H AT e 5 LR e N2 R it KIF I BE2R MP IS O6[5]. MP SR Z 4 EE, X} p- I Bk RE 2Ebi 2k 22 R SR
2y, XA A DNA G RIPTAERBUR, NHUARRIAERARRNKZ, JUHYTJ)LE, Fril
KW PUE R BCNIRTT MP I B IR 259 SRTTIT AR R AE tH F3E Bl A G T K 2R MP (14
TEZWTIE 2, R V1 DX KBRS B AR P8 90% LA 1 [6].

MP St K3 A B 2 B AR R i 245 2 B0 R L - B AR 30 P BE A e L = B A HERL I 8 7= 2 KIS I
FoA A AR R 2 (0 E BRI [7] [8]. ADHEFERIA, KIFPN BRIP4 G O 55 7E 23S r RNA S5 1435
VX, I DX R 7 51 38 A A e 2F 2 FAZOR AR (R R 23 A 0858, AT B MP i 24, il P R 300
(1) 3 B 25 RAS AT 52 2063 2064 [9]. AHFFT kIS I 22 B [ A4 B ) A DU K 20 AT B P R X 2024 4F 1
H~11 A MP &G S 2] RAT IR = RE, DU T MP SR T S 69T
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2. MREFHE
2.1. HRAR
FFOM RLHL 2024 4F 1 H~2024 45 11 735 B 5 U o £ 5 0 6.9 2 s S (A SR R DU
PP IE R e o T TR R
22. BRA®

R BB MP G E R R R REBERSEbrAS . RIS A S ARk N, Jdid
SEREA T 1 H A R AR B AU AN it AT e aJa FI R AE S B 220547 P 510y
Br LSS e Bk, SE PRI AR A< rh MP th 23S rRNA FATI 25 R A2 47 5o

2.3. GiitES
KH SPSS 27.0 G it 2 AR AT Bdin A BE, A TRL 9 (Y0)Kow, AR ELEE A 2 ke, P < 0.05
NESAG R .
3. &R
3.1.2024 £ 1 A~11 A MP B RHZ1ER

2024 4 1 A~11 A o SEAuliti 9 7 JE AR B gL B3 i 47 22 s JELAA S ) A6 Fr 95 491 80— 3% 3018 41, e
MP JBYLHA 853 5, MP YLK L] 28.26%., (LY MP I, KINAFTE 23S rRNA i 25 3 K 5825 [
BIECH 778 1, & MP ERYLEERT 91.21%, & S0 FIE 25.78%.

3.2. FEMYS MP R R 7515 R

£ 3018 32k B v, — 3L 1783 151 53 1 2 Ao KR R 1235 {9 Lo 1tk 2 A SR, 5 I 4 SR Ak B A
K13 N 23.95%, PRl 48 ST IEARFI RS Ry 34.49%, ik MP SRR R w1 Bk, 25 BE %
TH2E R (P <0.01); 7 853 {7 MP BRYULPHMER) g b, oM 25 B AR (1 Lotk s 39 9, ik
36 14, M 7E K A= 23 rRNA T 247 35 R 58 A8 1) J 5 v, otk BB i 24 26 9 90.57%, 55 1t JE & it 24 % 88.76%,
FeA AR AR RA I I e R R E & (P >0.05), W& 1.

Table 1. MP infections and drug resistance in different genders
= 1. AEMH MP B R ZA1E R

P51 %k MP B 451 25 [151](%)] fiif 24 58 A BH P4 [ 151 (%)]
b 1783 427 (23.95) 391 (90.57)
1235 426 (34.49) 387 (88.76)
P4 <0.01 0.709

3.3.2024 ££ 1~11 BARA#® MP R RHZh1ENR

MP JE&Gen] KA T4, UERERILE N LM 24§ RARER —X SHIZE R, TEARHFRH MP #EK
YePH P2 i 25 % T 6~10 A ~Am R 1), Ei 1~11 A AR X F MP JERGRAG H 2 K 2 2% 1) 2% 57
WHEARE (P <0.01), UilHEKZT NI R RARBRATHEE 2).
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Figure 1. MP drug resistance situation in multipathogen targeted detection from January to
November 2024

1. 2024 ££ 1 B~11 B iR [E RSR[50 B9 MP 25185

Table 2. Detection of MP infections and drug-resistant gene mutations in different months

2. TR MP B AR R RTR HFR

Aty 2R MP BH 15[ (%)] MP ZAZBH A1 H 1] (%)]
1~2 H 161 13 (8.07) 10 (76.92)
3~5 A 771 166 (21.53) 134 (80.72)
6~8 A 1066 342 (32.08) 325 (95.03)
9~11 A 1020 332 (32.55) 309 (93.07)
P1a <0.01 <0.01

3.4. MP TR AERERTN A 1FR

AW TSI 7 778 SR MP i 245 R, Fo BRI AR s 4K 2 BUR AR AE A2063G, A
1) 94.3%, WA 1HIEEKAE T C2617G AL miRAE, A 43 #l BFHAF1E A2063G f C2617G AN RAE
M R AR EF A 3R AL B ARG 14 BN 15 BRI N BRI 245, R KA A2064C S5 AT A
(1547, H C2617G 1o s (A KR A= F 1~5 A4y, 75 MP JBSR(1 imi g L A7FTE A2063G 7 s [ ZRAR (55 3) o

Table 3. Detection of MP resistance gene mutation sites in different months

% 3. AEIAH MP AR FERET A S H1ER

RANL I, 1~2 H11(%)] 3~5 F[#1(%)] 6~8 J[11(%)] 9~11 H[#1(%)]

A2063G 2 (20.00) 98 (73.13) 325 (100.00) 309 (100.00)

C2617G 0 1(0.74) 0 0
A2063G HI C2617G 8 (80.00) 35 (26.12) 0 0

3.5. AEI4E#E MP By R E51E R

X} 853 {5 MP UL PH It iR BEATAERE ) 2, MP B2 AR 0~12 %9 Je 19~40 & NFBE, 5 BRI i
H 1) 22.99% (692/3018), A[F4FER B B H HMERILE, ZRAGIT ¥R X (P <0.01). AFEFEFE MP i
HERWE, ERILgit#E (P >0.05). W% 4.

DOI: 10.12677/jcpm.2025.42156 148 g RN PEAK = 2


https://doi.org/10.12677/jcpm.2025.42156

BRE, il R

Table 4. Positive and resistant MP infections at different ages
2 4. T EIFEH MP BRERFEM R 2B

e B [1(%)] MP FHPE[1(%)] MP ZEAZBH A5 K [15] (%)]
0~6 % 953 (31.58) 360 (37.78) 326 (90.56)
7-12 % 238 (7.89) 155 (65.13) 142 (91.61)
13~18 ¥ 105 (3.48) 65 (61.90) 60 (92.31)
19~40 % 362 (11.99) 177 (48.89) 164 (92.66)
41~60 % 528 (17.49) 57 (10.79) 51 (89.47)
>60 % 832 (27.57) 39 (4.69) 35 (89.74)
P14 <0.01 0.953

4. ¥1ig

ifi ¢ S JE AR (MP) 2 BRIt 5 20095 SR A4 v B AT A A7 A e N O AT T 51 RS L IR T8 R S T U
e, JoHAE)LE RFER AT . EERVEEN, MP & 3~7 fERAE R XIBMRE, BIRERSE 1~2 45[10].
AR RA W LR WIAE COVID-19 KiitAT A MP B GLfHPE A Fri&fik, 2020 425 274 2015~2023 4 MP
R SR I, [11]-[13]75 R S5 PR i A et R B RURAT TR AT e28 7 s AR TE 77 2K, ok s 3k
B, REWRCDIN . EEATEHGEESE, B0 7R R@E, MK T MP G
PEZ,

MP = B I 2 A RN AL 1, 72— F DU 0T R, TEAS[RIH DA [F) S 2644 R AN Z= 5 (1 BH
PR EA AF[9]. MP B2 K i} 24 2R AE 5 M X AETE 2 R e S AT R A L, RIEEZRMK
JERER. YR 2 2 AR RTT SRR BEA Y G O, S RISHIX BRIT RIRFEE, PrAERME MG,
R AT AR, A GFAVE G b X oA I I R0, T 25 S e o 11 A (R b XOAS [ A< S A
RS AITE 252 MP (gL 26 i 2528 . AEARREFE T, MP ERHLERLIE 6~10 HEm, RPEET
A X SR AR AT 26 R T B K, IX SN HL X B T 45 R — B[ 14], W SCR I MP BEMEARS R m R T
HRKE, TIReE PR X SR M RIS . SEAAL . FEARRT A, MR MP BHPERS R = T 5
PE, X 5HEHF[5HE 8, AIRe ST R B S AR A K. A FER B NE 2 8, IR R I
FAHHIE, TR FBRIER, G 1T Re 2 R SRRt 28, S EUFI RS N A 2 B KORE[16]. —4% MP
Jiti 58 B LRI R R AR 2RVA YT 1 BRI (]S, I PR IR 348 8 RE S I 23 I B, R R i v
XEARN 9 (RMPP), H RMPP 2= 5[y BlishIEAchE, e, 1697 IRAE, 25 8 )Lk ™ & 1) & O fg
R RE[17]. AHAST EEN, L I 2 SR S8 WL, BT R AR B 0~18 %8 ., 1X 5 Jiang Q
[18]% AW — 2, $&nIa IR B B AL T /> 4F MP G2 ) 5L 2 W 2 Ty

Tk = 4R B, i 28 SR A0 FH T 20 1 A I BE 1K) B- N IR I AT At A0 A 3% B RAR 241, Xt
FHE AT DNA & RIAIPUERWMRIANEEE . VU R FIE RIS UK, KN EERPIE R
MP IR EIEIGIT 259, H 2001 ALK, H AR IRARGE 1 RFE A R 20 48 SR A4 5 B AR [19],  AHZK
2 A E K5 0 X ARGE T IR P B 2 il 28 52 A4 35 4508 , 76 B H AR5 5> MP i 24 %8 7] =514 90%,
FE BRI 73 H X 15578 30% [20], 2019 4F, Waites &5 A4l 75 1 3£E 8 /M 2015 4F %2 2018 H:[A] (1) K FA A fis
LW 25 W I s TR R N 2R 8 2 AR F S A S 56 8%, 1 3 [ R s A AR 350 A i (15%, 21%)
[21]0 WHRFCARIN, KR BR 25 0 BEAL S 4 B AZ BB AR 1)K (50S) &L . 23rRNA AR 8 % H IR I 8
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ELPNFIAZREAR Z ] (RS A DB I R AR P 117 22 KR I R SR 25 W 24703 49 T 55 23S rRNA 544
5V 712063, 2064. 2067 A1l 2617 7 5 K54G AT F[22]-[24], FE M X HRIE ) 2063 2024 £i7 1 5AT
%, AW MP i 2567 9848 ) A2063 B2 C2617, A2063 £ A H N 94.3%, SEWH KA, Ik
KIL A2064 fmifIRAE, 57 ARIEM X AL pit A s A E[25], HEEHIX . k. BT RAE
AFH K AT C2617 17 A RAE ) MP Y ILTE 1~5 H, 76 6~11 AR B, mIags 9 S5k
TWARANRIG 5%, &7 R RAT B il 28 S5 4 T e A AN R 245 %4, R Ed— B itit. PRt
P A5 [17] B 23 A v i 4 4 e J L BB IR 2 Hh L ) 4417 B R E IR 2R, X EE RMPP 58 ) LK PR P 156 25 it
25 TR R O B 1 (e PR R I 22 5, R LTS 245 2 DR 3 B P A ) L AR T B A LR R AR TR L A B
WP, HEZE S RAMSLAR, Al RMPP )LD FAGIA TCi 25 2 R 9, RSyl 2=, il
IR IER 2 BA EENSEME.

AT TR A 22 s S A S Rl AT I B 12 MIP K, 58 B PCIR AR AN ) A5 76 7T B i 78 2 T ek
MP & B A7 LE T 24 AL J R AR FRAS AL i, AT RESE 4 b L2 . SRR SR A, b o ST ¢
R

gELATR, SVUREHIX 2024 45 1 H~11 A% 3R MP R GLRIEARFZTT . AFEEE . AFEH
WA 2 5, 2GS OUEE R SRR T2, MP S RIR B 2R 25 Wi 25 5% 55 v, Xk BRAE IR AR IR 7 I
B SR ROR, TR 16 T B R R . AR (1) AR B AT 2
3 DR A L T A P R, WD I A S SRR IR G BH PR R 3, REANIE BRI IR 2, T RES SRR
ZER T MP 2528, sUmf st 4 R 00 E v, FREY KO AR LRUEZS R B TE; (2) AT K EHxT
KN ERRA A HATO T, Ttk — By RS RNRE, T 2P R 20

B B
IR IR IE IR R A
E&mE
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