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Abstract

Mycoplasma pneumoniae (MP) is one of the primary pathogens of community-acquired pneumonia,
and it is predominantly prevalent in children and adolescents, with children aged 5 years and older
being the most affected group. Mycoplasma pneumoniae pneumonia (MPP) is a respiratory tract
disease caused by MP infection, and macrolide antibiotics are the first-line therapeutic agents rec-
ommended for MPP in clinical guidelines both domestically and internationally. In recent years,
however, the drug resistance rate of MP to macrolide antibiotics has been rising year by year glob-
ally, and the detection rate of macrolide-resistant Mycoplasma pneumoniae (MRMP) has remained
persistently high in China. This has directly led to reduced efficacy of such antibiotics, subsequently
resulting in adverse outcomes in pediatric patients including prolonged disease course, increased
incidence of severe infections, and a higher prevalence of intrapulmonary and extrapulmonary
complications. It not only poses formidable challenges to clinical management but also has become
a major research focus among scholars worldwide. This paper systematically reviews the epidemi-
ological characteristics, drug resistance mechanisms and therapeutic strategies of MP infection,
aiming to provide a reference for the clinical selection of antibacterial agents and the optimization
of treatment regimens.
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1. 53|

Jifi 4& 3 Ji7 44 (Mycoplasma pneumoniae, MP) & )L # #1 [X 3k 75 4 fili % (community-acquired pneumonia,
CAP) E 2 itk 2 —[1] [2], JoHZ W) LEME DG, HIEFR MP RIRFR A R
[3]c MP JEILRR T AT LA Rt A fE Ak, B0 BRI B LI, RS, RS A R4,
SEURMKEI IR AE . ZRe0E, E050 ) LIS w] 3™ F W A A8 R AE[4]. KIS BERHFTA R (mac-
rolides antibiotics, MA)— EL/2 E 4G YT ) L i 98 32 J5 44T %6 (Mycoplasma pneumoniae pneumonia, MPP)
M IEIEIT 259, A0 H 2023 42 AL RKFURE MP B G% LUK, 5 TN KPR P B2 il 28 35442 (macrolide-resistant
MP, MRMP) ({458 7E 4= BRYE ) H#i 8 2 . MRMP 5 R JERCESE, SEURTREK . il g4I S0 K A 2
WS ARER, MBIAK. RIS RIE. SCREY K B SCRE R IR it
PRSI ARORE, BT H I LA 32 B RI[5] [6]. PR A B R 5] MRMP B4 FI T FHIH 96T, Ik
A BEA S EAE AR A . AR SO MP S AT R AR IR T 29 0L AR )T SReE , T RGLRA, LAY
R PRIE BT E 29 AR IR IT 7 IR S K

2. PR TR AE
2.1. PR EAERRBRITRFHE
il 5 32 TR (MIP) S I o e 3 JL978 JRA 81 R A i 48 <2 JELAAR i 48 (MPP) 24 o 4 X 78 A
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(CAP)K] 10%~40% [7]. MFATIRFRFAE DT, MPP {62268 A L3 & 75 b 4E b R s R SR, ITFR
6 & DL T)LE R GLLfl s & ETHEA[8]. 1B B A B B AR, B m R, R b
XRIE R, RN RINEE 3~7 S — KM A IAMERAT[9], RRRRAT 1T RERFSE 1~2 4. B AL R 2 /K
Jepe s, % — RIS PATHE KL, MP YR G E %, HEEEEREEEESL, MPP &
RFERMEETE, 2 AN 5 X o 2 BLRAT S 38 [10] o 325 [ — T3 [a] 54 AN i s 1k 22 whots A BT 7E SR
WAL IR TR GG 5, MP IRE LB A DG R b [11]. M L, MP ZERTEJL
F CAP ) b7 EL ARG B [ 12]-[15]; RR3EE K LE CAP H MP A& H LI 10%~20%, {HIT4E K [FRE S
W ETHEH16].

MPP = Z5@ ik fE I, JLIRARER BRI M. TSR %55 FSk s . MP JBLBR 51 R P
ARSI, W BN Bk B RS RESE, SRR EIRIG[17]. KANERITEZS
Yi— B A AN R HERE I MPP B3 25% . SR 110, [ 20 122 90 44X K IR A /i 21 24 il 48 52 JE AR (MRMP)
BB LR, MRMP 754 0 X PO AL 1%, A6 H 2 1A 70%~90% [18] [19], CLECH 4Bk MP LG YT 1)
HEPE . KA NEREE AT RS T, SEOREEK. HIENE, N TIRRETEE, BN
HRE ST M ] 1 R 2 — .

2.2. RS R HITH 2541

F BT MP i K2R P B 2K 25 W L 0 oK 52 2 WA . BT A0 R, MP AT 245 1k 3 B35 T 40 B A% B4 50S
MEJE 23S rRNA S5 V X 1 555878, WL AT 87485 A2063G. A2064G Fil C2617G, A2063G RAZ i NH
Wo Hr A2063G J A2064G RAZH] 51 K KIAN BRI Bk~ 2, SefiCHl B v B2 (Minimum in-
hibitory concentration, MIC)%} %l }9>128 mg/mL #1>256 mg/mL, H &HAS 14/16 JoH KFF A EEZE 25901
M 2514 [20] [21] 0 b3 SR it FRAR R FA A B 28 2440 5 A% Ak 50S M EEFR S A ), I8 Hnt 85 0 &
PIHIVER . ATRERIMLE AL T A% MR 50S KIEEE 1 L4 A1 L22 A MR AERA S RIBER, HHE
RINAE G T BZIATE[22], (RIS MP AR KB P R 8 24 1 BAR S A 15— 8. MP XK
IR 2 Za WL 22 Fh 2 B, S8R A AL 2 D) s L 255 . B O T BEAZE IR B S AR 4
S BRI T A B R L R RGN KPR N B 2R 2 AT B A, BRI P AR T 20 B U A
Ry, TERARIRIE L A, IRFES SN 25 E 5l 4 th A b

FRRH N BRI RSN, MP XA TT 2R 2WVU B 35 8 R M v R SR 25 W) B 25 15 DB 51 R 1 T2 9%
e BATIRARIATT S A I MP X DUPER 2828 K v i i S5 25 i 2 (A A, A 7R AME Tk de
IS S R 5 [23]. BARE N AMIT LI EoR MP X DU PR 522454 7 W7 i 24 24 4 26 B0 L v P AUk
P, ARG R AT 75 B0 e 250, 977 1k H BRI (i 24k

2023 LR, PEACFAEMIX (B FE L i E . HAY) MRMP iR 25 R K487 80% A L, A [E4R2 4t
T 80%~90% M) & fiz /K -F-[24] o AHFAS K] MP i 2R 505 I R ST ROFEA T8 2 — 3 & LIm PR 45 7 iL ] e
5 R R RAE R TR A G SO H PR  =A O0 . IR 25 S IR RR I RIF N BRSSP RI0TT
SRISLEELEA FIWT, B 7508 R T 3 DR e A I MBS U BT IR YT, BRUIBS AR A 4
YHETTIRA IR YL .

3. R R ERIETT
3.1. K AEEKZ4

MP k= AEEE, HORRLR B-NIBEIE TR 250 MP B, 16T HI 25 B RE T DU IR A4 2 1 ot
(K363 B, B AT CLBEL W J (A8 A% 420 Jo 4 SR A KA A BRSR 24500 H RT3 28 A2 MPP 1) — 2RI 24, BT ar 253K
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FE—,

iRk

PURER. AHBR. wWhfHRSZ MP RN EIRIGIT 4. WasR AAREHAL PR &KE. Bt
BRI AE ISR S, AT RUE SAME] MP AR . RIRNBR R Bk e Ve m, LB & R R
HEFFIRTT RN 10 mgl(kg-d), RFH 1 k425, RIARTER I B EIE % IR 3~5 RelikiiE 5~7 K, T
WA 8 LRARIR G T E o #50 BLE RIN N BER 2 RTEIRTT 72 /N R RREE R, ImPRAEIR S AR %
KIITC 3, $E7 AT 58 9 K IR P IR 28 0 I B i 98 S JiR A4 i ¢ (macrolide-unresponsive Mycoplasma
pneumoniae pneumonia, MUMPP). Ifi /R FIARHE V4 Y7 f5 48~72 /N (IR FAME L, F B PAik £ ) LG KB4 4 il
KAWIIRTT IR M[25] -

3.2. MBMAFRAEEY

2 MP X KR N RS 25T 25 B — 2R 90T RURANVEERS, 75 K JE F S RIB T 4. DU R 4(%
PEIRZ . KRR R E)E KA ESZR 25497 BUR AR MPP LR B AT I PR A 27 3%, HE
BURIE 45 G MP A2 BE (A 30S WAL, I G R EPURE I [26]. IR, BOFREA T LE MP %
G R R TR IZ LT e, I R A A R . T 5 [27]. 8 % LR ) LA IR B DURR R 2K 250, 75
ZBM A FE A . (1 MRMP & LIGR 257 il EUE, HAMRER 2~8 8 ) LB HZ T RE
SF VTR )RR AR [28], A% L H WA JE Y BB K 18 BTl B, 2R R e Al . 2 VR ERIARTT MP )
HEFEFIE N 2 mol(kg-7%) » B 12 /N 19k, AT I ARERFF K 2A 24 .

AR 29 PKIPD FFAEXT EE L 1.

Table 1. Comparison of PK/PD characteristics of commonly used tetracyclines in MPP
= 1. MPP & FIMIR R 2254 PK/PD $FEXTEE/

AR BRAESIA AR 3] BN PKIPD JL# PK/PD
ANZEHPREACHE JLE PKRHIES A

>90%, X EWF

1 e QOWLLIREPEEL S pRAZY 18~22h, B ML H2-8 %L
SIRE gy, 0L i, wkak [ EWEER e gy
s s B A AEET  (B4)L412h) o2 I 4 A A 2
e T R GE#R
e y S
S00%, EEME  FMERH,
e . _ " R NZ) 16~18 h, AUCo-24/MIC - -+
itsg gy, SR SOOI s 1236 s ety WF 0N L ET
/IZI\III ) [EpLas /ﬂ; ;‘i@{%ﬁé’)\.lj—? (é"] 10~14 h) %@%, AUCO- AE-
PEPUAER 10 17 20%~35% IMIC 1520

3.3. &R

WE IS 25 (A R RO B B VD B ) v @ M 4 B DNA JE L B AN 40+ T A BTV, [ W7 41
DNA Sffil. #x5BEEH, X MP BA RIFMIME ZAWIEN, fEREFEZMAER. ENIE29]. H
TZBAYAEAE T RN A BB E A, FTRE S BULE ST RCE . e EE & B[30], JLEEFHATT
ZEBAE R, MR RPURE S, 6 2 M EURE Y B PURGSIEE, & T A IR A g T B I
s FETCIEHERR IR A B YL IT I R AN B 5N 3

(B2 AR B A RGN RN PR, VTR R SR 25 070 ) LEE P (0 SR AT 7 v, PR e L
XA EHE MRMP KGR L& H AR A B S e B . 2025 4F48 R 7 A S8 300 B 77 45 AR I8 B AT i
ANFE, 6 ANH~5 % )LEHER 8~10 mg/(kg-¥X) , £ 12 /N 17k 5~16 % )L #EHETF 8~10 mg/(kg-¥%) , EH
1k HDFHMESRERE 500 mg/d, FH 1k, SHmflE 750 mg/d, 7 7~14 K[31].
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34. BERERMR

oy LA R AEER AR IT>T d Ja VA Fam B, IS PRREIR N B B B A I RRE, 2% R
B A e v T A 48 S SR il 4% (Refractory Mycoplasma pneumoniae pneumonia, RMPP) . % F_Eik L, B
S BRE ST MP 29906097 A B TR i A, I SORE I N . FNR e e N ik 2, Z28UEILT
PA 2 mo/(kg-d)BETE Bk 45 24 5 48 /INET N RITATIRH, J7FE 7 Ko (HE o B LR R G I 72 /N,
IR LRI IR 7B 4~6 mo/(kg-d)F k45 24[32] [33], 2 A M I 56 K Fm) s e vy, BRGHLYGHT
MP J6 7 BRI ] 980 s B o Ap I 2 S8 LR IR AR, R VEAR AR SR 2 U % ), 14 R &0 2 mg/(kg-d),
FEBWAT, G I i N IR ) LT AR nT ik 2~3 J[31].

35 REDKEH

FPEFRE A (IVIG) B2 MRMP (AT R BT U558, 3Tt B™ H it S A L b o e 58 S
IS ) LI A 235 ) S B R . U S T & 0F PARF A RGER I BURE B R B . MR RS
RGBS, FORA MR TR 1 ERE MPP L. RSN 1 g/(kg-1R), BR 1K, 7
1~2 R[31], H IVIG Bl B SR Bk G5 MP 25436 )7 ORI, TR0 RT REA7 A2 & Bk il 45 4% K
B RGEIL, IVIG i T R 22k ImK IVIG AT RE b 2 Jm AR A T AN BSOS . e
245 )5 B LR RAEIR 5 8 AR I TRa0E, T RHIE MP RS SCIF ACREE — P K e

3.6. K& 5HRaEITE

SR T U 2 E LI 2 P R R S U A . WU . B R SRR RS, S
VRS ZTE )L R (25BN 1 S HE B R E), BRI RR 2 (0 2% 2K 250 2 I (0 254X 30 F1 2 IR A1 2
Mo EHRTRFFCRIL, ANIRIFIZE. A R R R 0 SR 5 2 25 PSS [l a8 3 0 64 R A 05 F R
AW, HB0 R 5 2R PR R EAR E[34]. I ECZESDAE B4 s 6 vh 26 I ) 7 51 A2 65 S s B
(1R [35]-[37], R34 2 B F M e 2 25 AN B P T e 4 P T sl 28 i T 18 % LR LB SR S0
L e 2

BEALRT 5 CAESE, 8 % LU R LB K0 {56 F DU BF 2 2K 25 M T S0 F A o 18 F i i B F RS R B AR
4e, R (20 mo/ko/d) i YR 26 AT S 5 5T AR (AR JEIE s Bl TR R DU PR 252K 2540 5 4 4 1 45 A e
FGAELESR, HFTS T A R g BT AR FI[38]. H AT MTEIEIE SR, ZIUFRE. K Z Y
RSN R R T 201 R T DR BT M[39] [40], HAE MPP 28 FIZS I £ IR 55 5464511
PUBR K MIAR L, 3L S5 3 T A e A, BRL LB M R e A A S s, FLT R — R
B 21.d [41], 1A 8 % LU LB R AERRRR UL T FLIG PR F 245 36 A T IR I 7 AT P % 25250 «

W A 7 P P26 5170 LSRR M e N 78 4 5 S B LA 25 B R AR SSIAYT I 6 T
R R AT R R, ZEAEAS LA AR B A S B A S B E, S 2. R,
P 25 BT T I T WL R 2 S B T S8 A 58, R P s AR S B o 75 M A L 75 H bk
LB L JFFBER f 0J SR R
4, B

MP H TS ) L2 A DX SRAT Al 58 32 B S Ak 22—, B R IRIN BRI A 1 ) MRMP HE IORIRAT
KIR A BERZ5H0%T MPP 7 2R, T i BEFUT 254 ol R DU 3R R s i R 25 ) Uk e o Horh 2 PR
FESRSREY BN R H ] 26251, H BT CAT BT FTUE SR ) L3 A P AR X 22 4, (R A P A3 7 itk — 2D AIE g
Kbz RO ER, Py B M GYBAEZ LN TIRK. & MRMP & 3F ™ E A SN F A, 5L
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Fh—, FR

B o ) S B RAE SN, U R AE HTRR A I A S BB R )T, HRTRE B BUMER B IVIG N iEZ
Y. MRMP Xl RIGST V5 ikt ve, BRI R ERITNAE L IEAE DT R, BBIRHA T B s K
FISANE o AR TN AR T ROE L. AL R EM Y, EAMELSTT, DUIHRTHE ) LA TS .
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