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W& - IRIRHFT

JUHE KR P SR8 B PR Tl 58 S D il 9
HIE 1K Pl 3 5 2% 15 1 2 BB 3K 1Y WSS

iR RIERR RefAd ZRM

(1. BEBRFE—WEERILE, BEBEZ 710061; 2. ER TS ERILA, BREZEH  721000)

[(WZE] BM &L K P RS TE RN Pl R SR ARl 48 (macrolide-unresponsive Mycoplasma
pneumoniae pneumonia, MUMPP) %K fif &5 3F 2 (prolonged azithromycin, PAZM) S5 LK £ (switching to
doxyeycline, SDXC) RYJTRURIZ M, ik #EIL2023 4F 1—12 7 T30 ol BEBEAE BER) 173 4] MUMPP &Lk
WFRRS, RIEHILERIRNERZRZIYIRIT 72 hJ5 ZIRPUE RS  PAZM A FISDXC 2, FEMZRITRL . 24
WP BN, A3 B MEVE P T 46 S I 4k il 6 (refractory Mycoplasma pneumoniae pneumonia, RMPP) &R R £ .
2R SDXCHLBHRR] | MUK MRS H] | R BRI AR Tl T PAZM 4L (P<0.05), FliaBklmlios
#5 T PAZM AL (P<0.05). PRAIRIAR K AN DIRESI I F AL AR RN, PAZM 14T 47 {5 % RMPP, H
FOIHT R FLRR I U S AR IR 2 RMPP (B 3 (P<0.05) . Z5i8 MUMPP &L SDXC 47 AL T PAZM
4, ZVIIRE AR 24 [FRELRILRIZRER, 2024, 26 (12): 1294-1300]
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Efficacy of prolonged azithromycin versus switching to doxycycline in the treatment
of macrolide-unresponsive Mycoplasma pneumoniae pneumonia in children

MA Yi-Chen, ZHOU Xi-Hui, ZHAO Xiao-Dan, WANG Chen-Yang. Department of Pediatrics, First Affiliated Hospital of
Xi'an Jiaotong University, Xi'an 710061, China (Zhou X-H, Email: zhouxih@xjtu.edu.cn)

Abstract: Objective To investigate the efficacy and safety of prolonged azithromycin (PAZM) versus switching
to doxycycline (SDXC) in the treatment of macrolide-unresponsive Mycoplasma pneumoniae pneumonia (MUMPP) in
children. Methods A total of 173 children with MUMPP who were hospitalized in Baoji Central Hospital, from
January to December 2023 were selected as subjects. According to the choice of secondary antibiotic after 72 hours of
initial macrolide therapy, they were divided into two groups: PAZM and SDXC. The efficacy and adverse drug reactions
were compared between the two groups, and the risk factors for refractory Mycoplasma pneumoniae pneumonia (RMPP)
were analyzed. Results Compared with the PAZM group, the SDXC group had significantly shorter time to
defervescence and time to cough relief, a significantly lower proportion of patients using glucocorticoids, and a
significantly higher proportion of patients with lung lesion absorption (P<0.05). No adverse reactions such as liver and
kidney function impairment and tooth discoloration were observed in either group. RMPP occurred in 47 cases in the
PAZM group. The univariate analysis showed that lactate dehydrogenase levels and age were risk factors for RMPP
(P<0.05). Conclusions The efficacy of SDXC is superior to that of PAZM in children with MUMPP, and short-term
use of doxycycline is relatively safe. [Chinese Journal of Contemporary Pediatrics, 2024, 26(12): 1294-1300]
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KW LIk, KFEHAEEEPIAE R (macrolides 254y, {HIE 4K MA Tit 25 MPP  (macrolide-resistant
antibiotics, MA) JEIR 7 JLE Ml R L AR & MPP, MRMPP) (1) & 275 tH 7495 [l P9 g & 38
(Mycop]asma pneumoniae pneumonia, MPP) & ik FEl e HAS . #hEfpE, 4L X MRMPP /Y
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IR T 1K 90% 1. MRMPP 0] 5| 2 #E it 74 MPP
(refractory MPP, RMPP), B LRI N 480818 M Pt
AT T dBCEACIN ], T34 R RN /B AN
AR FRIVEAL ™ 0 JFIRIARYT T 48~72 h Il RAE
RIE A IR AT H T R PE A MPP X MA #9697
MBS MA TG W MPP - (macrolide-unresponsive
MPP, MUMPP) J& 4§ MPP i JL 4 i MA IEBLIR YT
72 h GRS R #A=38.0°C, BEIA R SE MRMPP 1
WIER . HIA £ 5L, 2R T B MUMPP,
PR AR RO 2258y, DU PR 3R 28 sl g M i
A28 = SR —ZR259R YT JLEE MPP T 850
LR BHEA R, WA —LLfT 53R, MA XS
MUMPP (& H 58 A %7 . B H AT M ik, JLE
MUMPP £ 245 1355 137 UE RIS FH AL 1 A B A

AHFFE B AR 1~14 2 (1 MUMPP f8 JLTETC 5%
PEHEAT MP IR 25K R O0 T, PRI B 5 5 2R
(prolonged azithromycin, PAZM) 5 # H] £ 74 3f =
(switching to doxycycline, SDXC) i Ff1 5 & ) ¥7 3%
e 4k, 34 MUMPP 2 L PAZM 697 & 4
RMPP 19 fa i R,y LR B ST 42 MPP Y6 57 i
Pl EREESHANIGIT T RIS %

I AMEHE

1.1 HRIFH

PEFE20234E 1 H 1 H—12 A 31 HAEEX T
O EBERERYT 1~14 2 () MUMPP (L.

PIAFRAE: (1) A MPP™; (2) #iZWh
MUMPP *'; (3) 2 MPP J5 #1672 hiATT R H
WK TS E52; (4) 72 hG - IRBiE AT NI
K F VK T 1 BT A B 2R Bl d T DK T 2 U R
(5) IEIRGORI R

HEBRPRAE . (1) BRAA FAE T 92 5 5 K B
W (2) PRI pE . M2 .
SUMFIESSRG . O MRS (3) MATRYTF72h N
IRIEH s (4) fERILR 72 WiRYF IR FH £ v
WRHAMBTE Y, s AW MR IGIT
(5) BAEAA I H AR R G (6) hikFEBiok
AREIRFFATT

A O 38 2ok 50 T O R B S 2 AR B 2
S (S . BZYL2023-58), i1 Z P53 &
PBILR B I% 5 T e AN R ES, 84 L
T EILRESE BB 2GRS RS

1.2 B AERGA

MUMPP (L8R 72 h i ¥ 24 bk i T B 75 2
# OFMAwRANZ), 10mg (kg %K), 1K/A.
FR A5 B 21 8 ZE W URIRYT 72 h J5 ZUARYT M bt
R . PAZM HARSERR KR Pl 2 8 3%, WA
R IR ER KB 2 g R TAE 5~7 d, IRIRIET . %
WSR2 3 d, B e R R B A R 1~2 A
(BRI TIR 3 d 4525 4 d) 5 SDXC 2H ¥ Ik 13 22 76 36
2 (il A W RhA RS A,
2mg/ (kg ), 2K/, HREHL 45 ke 1)L
NG 2y, RPN BehriE T, SO E R Ik
ZHHEIRIT, MITRE10d. A7 4~7 diF, 14
SR IRIREAR RN E, ke
JeygEm s (E2GERM ARG AR AR ik
T, 1~2mg (kg- &), 2/, JrfE3~5d; H
Wl e brfE i ZMH3~5 d)E, REgsRE Kk
B e R EIL, EmP ke kR E, 3~
5mg/ (kg + ), 2WUde BliFREAAR A WoR AT |
K liSe A8 5% e RMPP 29GP RCR RAE#, AT
SCE R AT S REGE o
1.3 WK

I B e A R RS, ARBCE LI R Bt
Blo (1) EAGER: M. FiR. (2) lmREER
IR . g . AU B Ro5) o MR AAAE (it
W3 ) o BN B il A I R AESE o (3) Iim RIB YT 1K
Ol PUERMAEO . 24T SB35 Il i
Ut A HRRE S, (4) SLEE A MR
1G22 0k HAIME T4 (white blood cell, WBC) |
R XF (. (neutrophils, NEUT) | C-fz v 25
I (C-reactive protein, CRP) . [& 45 & J&
(procalcitonin, PCT) . ZL 20 M LK% % (erythrocyte
sedimentation rate, ESR) . %L 8 it 2 B (lactic
dehydrogenase, LDH) . B4/ %-6 (interleukin-
6,1L-6) . D- R4k (D-dimer, D-D); M X A
BLCTE R LRERRALGTIR ., (5) JFRZ4
PE: YA RN (EBE R ookt ke 14
H NIRRT IER) « SPROTAE FE B a]
1.4 Frifsh

FPROFERREITT ' B AT L AR
RIRIE R, EHGTE R, I &k, iR
R EYSREREAE G AR ZUARIT LRSI
T S i R G, AR ap i, iR AR
ARG KR B AN (70% DL E) s JERk: YRYT
VR G A R R, SERR DURA 2 s, iRy
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I e i, s T IR,
PR T SO . A RCR= (R AU+
BRI 1B x 100%. i S kb0 IR =34
I7 J 5 A AR AR B B kR B B 45N (70%
P b)) By L S x 100%
1.5 ARKRMiITfHh

WCAR BRI 22 . 8 . DR B
BN AR SRR . .
B OIREAE TR, HIERETT B S 1A A PR
BB A AR
1.6 SFITESR

I FH SPSS 25.0 Ge it 2 A A s b 3. I
BOATHR ORI £ brfi2E (x+s) TR, R
FPIREA oK 56, AE IR 2520 A i R DL A v 4L
(PU4rfr ¥ fE) (M (P, P | %, RH
Mann-Whitney Ui, THEFORILIA /3% (%) 3§
MR LR, A LR R 7 R 0 58 Fisher i D)
R SR TR 2 43 i i MUMPP i )L PAZM

IAIT KA RMPP Tl % . P<0.05 2255 481t

FE o
2 HR

21 —HRER

AHFFEIG A MUMPP (L 173 ], SFH494F %
(7.2+2.6) % . B3 H] (53.8%), L 80 {4
(46.2%) 5 1L, FEIHEF7 ST W g A% IR Ao T 34 A
Gt A A By, BRI T SRR IR L 2
FHCRSE I R i 24 L PRSI . PAZM 4 105 5], SDXC
2H 6815, PAZM 47 15] (44.8%) K" RMPP fx%t
We253697, 581K & 4= RMPP (55.2%). SDXC 4]
68 1K K 4= RMPP., 4 ABIFSE B AT 7 it 72
HA AR N S e BR AR s A S R o

PRGN . AR . T IR IR B A AR
AR L ORI | R R SR A 2 R TE S
eEE Y (P>0.05), WL

F1 FWAANOZRFRFIFR RETTRIE R LR

Il R R PAZM 41 (n=105) SDXC 4] (n=68) 12 A Pl
A [51(%)] 58(55.2) 35(51.5) 0.236 0.627
AR (X + 5, %) 7.0+2.8 7.5+1.9 1.249 0.213
FRAE [M(P,s, P,), d] 6.0(4.0, 8.0) 6.0(5.0,7.7) 0.281 0.779
A [M(P,, P ), d] 5.0(3.0, 7.0) 5.0(4.0, 6.0) 0.034 0.973
WZBKI S [M(Pys, Pyg), d] 5.0(4.0,7.0) 6.0(4.0,7.0) 0.474 0.635
Pl (¥ + 5, C) 39.1+0.7 39.3+0.7 1.431 0.154

e [PAZM] SERFTH 23 ; [SDXC] #AZTIHER.

2.2 MARIEISIRFIMIEGERMELE

W20 ABER} WBC, NEUT, CRP, PCT. ESR.
IL-6. LDH. D-DIL#, ZRWIGIH7E X
(P>0.05) . PHAANHHERZAR bAL, SDXC 4 i S48 Y
Fefl s T PAZM 40 (P<0.05) . W24 o Jes B . g
PRI Ak L 22 R R g X
(P>0.05), W32,
2.3 MATXRETRERMEEER

SDXC 2H ZWRIG YT Fe iR AN ] | PRk 22 figk 1 1]
YT PAZM 41 (P<0.05), B Iz i & 4 R A%
T PAZM 241 (P<0.05), H7F SDXC )54 58 i £ )L
(58/68, 853%) 24hNHGHE . WH WKIBITRE

A IR AR PEAT HL 8, SDXC 4L L g it
W e T PAZM 4L L (P<0.05), W3, 1EI7Rk
BB WBIT 1 ARG, SDXCHMBEAREET
PAZM AL, Z5A50HFE L (P<0.05), &4,
2.4 WABHMARKMEERLE

P ZH AR B 0 (B) 240 TE I B T e it WA IR 2
PIAH A R R 25 s oL, Bl 1A H ¥R 0
SR R YL AN R
2.5 PAZMH% 4 RMPP HIERE E =41

K LR R ik e g PAZM 41 RMPP TR
RMPP EJLIIGIRTORE, & BLPZHE] LDH FAF i 2=
SRS F R L (P<0.05), WS,
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I ARG PAZM 4] (n=105) SDXC 2H (n=68) 17 Pl
WBC (% + 5, x 10°/L) 7122 63+28 0.129 0.060
NEUT (% + s, x 10°/L) 42+18 39+23 0218 0.278
CRP (M(P,s, P,,), mg/dL) 14.6(7.6,25.8) 16.8(9.8, 26.0) 0.834 0.404
PCT [M(P,,, P,), ng/mL] 0.1(0.1, 0.3) 0.1(0.1, 0.3) 0.717 0.474
ESR (M(P,s, P,,), mm/h) 31(21, 39) 3021, 38) 0.233 0.816
1L-6 (M(P,s, P,,), pg/mL) 31.8(14.3, 52.8) 36.4(5.5, 57.9) 0.205 0.837
LDH (M(P,,, P,,). U/L) 271(251, 301) 264(240, 322) 0.401 0.688
D-D [M(P,, P,,), mg/L] 0.4(0.3, 0.5) 0.4(0.3, 0.5) 0.948 0.065
il S A% [£51)(%)] 36(34.3) 37(54.4) 6.854 0.009
it Jes AR [81)(%%) ] 8(7.6) 4(5.9) 0.193 0.661
iy R34 B [ 51)(%) 15(14.3) 6(8.8) 1.155 0.283
filiAS 5k [1(%)] 4(3.8) 4(5.9) 0.402 0.536

{E: [PAZM] IERPT# 223 ; [SDXC] #JUZ VI E; [WBC] FAMITEG INEUT] ki g4 x) {6 ; [CRP] C-RBLH 5
[PCT] FEESZRIE; [ESR] ZLANMEUIRESS; [1-6] HANMIAR-6; [LDH] FLRAERE; [D-D] D-T2RIK,

®3 WMATRIBTEBERLEER

IR TR PAZM # (n=105) SDXC 2H (n=68) Zh* PiH
IR R IR B E] [M(P,s, Py, d] 1.0(0, 2.0) 0(0, 1.0) -4.259 <0.001
TURIARIT G 24 h NIE I [151(%)] 62(59.0) 58(85.3) 13.379 <0.001
FEBEHS ] [M(Pys, Py, d] 7.0(5.0, 9.0) 6.0(5.0,7.7) 1.851 0.064
WK R fift st 1] [M(P,s, P,), d] 6.0(4.0, 8.0) 5.0(4.0, 6.0) 2.716 0.007
B D 2R (5 (191 (%)) 24(22.9) 7(10.3) 4.429 0.035
i ER I A I ISR [ 51 (%)) 81(77.1) 63(93.0) 4.855 0.028
SR NIRYT BT [61(%)] 15(14.3) 10(14.7) 0.006 0.939
TARE B ANIRITHLE] [5(%))]

<7d 4(3.8) 2(2.9) 0.000 1.000
8~13d 8(7.6) 7(10.3) 0.373 0.541
>14d 3(2.9) 1(1.5) 0.006 0.940
HAE R A BRPE [61(%)]
T 59 3(2.9) 2(2.9) 0.000 1.000
RS 6(5.7) 3(4.4) 0.001 0.979
Gy L (1 15(14.3) 10(14.7) 0.006 0.939
e [PAZM] SERKFZEER; [SDXC] UL HHE,
F4 FATHLE
20 5] SR (1) AL (1) HRL (1) TeRL () BARCE (%) 1E! PlE*
PAZM 20 105 18 40 47 55.2
SDXCZH 68 38 30 0 100 1792 <0001

HE: [PAZM] ERFIFEE; [SDXC] SRR "PIALEA BRI L.
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£5 PAZMZRMPP #13E RMPP Bl R & £ Eb 87
Il AR det JERMPP 4 (n=58) RMPP 4 (n=47) HZ1 i Pil
B [1(%)] 34(58.6) 24(51.1) 0.600 0.439
AR (X + 5, %) 8.1+25 6.1+29 3.923 <0.001
T [M(P,s, P,), d] 7.0(5.0, 8.5) 6.0(4.0, 7.0) 1.946 0.052
AR [M(P,s, P,), d] 5.0(4.0,7.0) 5.0(3.0, 6.0) 1.765 0.077
WZKI S [M(Pys, Pyg), d] 6.0(4.0, 8.0) 5.0(3.0,7.0) 1.736 0.082
Pl (¥ + 5, C) 39.2+0.8 39.2+0.7 0.176 0.861
WBC (% £ 5, x 10°/1) 72+27 74+28 0.437 0.663
NEUT (% + s, x 10/L) 4421 43422 0.210 0.834
CRP (M(P,s, P,,), mg/dL) 13.2(7.3, 20.6) 18.3(10.5, 26.5) 1.933 0.053
PCT [M(P,, P,,), ng/mL] 0.1(0.1, 0.3) 0.1(0.1, 0.3) 0.209 0.834
ESR (M(P,,, P,,), mm/h) 32(22, 40) 30(19, 39) 0.845 0.398
IL-6 (M(P,s, P,q), pg/mL) 25.5(12.0, 56.4) 37.2(15.1,73.0) 1.079 0.280
LDH (M(P,,, P,,), U/L) 265(241, 296) 286(259, 332) 2.291 0.022
D-D [M(P,, P,,), mg/L] 0.5(0.4, 0.6) 0.5(0.3, 1.0) 0.329 0.742
il SIEA% [ 461](%) | 19(32.8) 17(36.2) 0.134 0.714
AR [151](%)] 3(5.2) 5(10.6) 0.462 0.497
P RS L [£51)(%) ] 10(17.2) 5(10.6) 0.924 0.336
ATk [$(%)] 3(5.2) 1(2.1) 0.089 0.766
TE: [RMPP] MEIATEM4 S EUAN 4 s [WBC] FI4niEit4: [NEUT] rhiERianfigs % ; [CRP] C-RMiE ;s [PCT] BRASE;

[ESR] Zrgufuiiifs®; [1-6] HANMI/2-6; [LDH] FLERM AN ; [D-D] D-—%f{k.

3 itig

MP S JLEAT XARAF AT 5 19 IR 5, MA
JE—&IBIT Y . SR, T MARTIZ R,
MRMPP () & A= 3R B g B, —2eifs R, 5
MA ARG, PUBRZAHTA TS LR 2] o 25 4
MRMPP (& LA & IAET ], FeBH B4 AR M i
W, PR DR AU F T MRMPP HA B 4f
BRI R AR AR g s o A AT D e i 24
7 13 5 AE S AR S 2 R0 2R AT MP it 25 5347, {5
H 35 A R B A 25 [l 5, i S gk T
J& o ARBIFFEAE T G s e T S AT MIP T 245 P4 A
MR T, & MUMPP & L IR T % £ PAZM
5 SDXC HI75, & PLSDXC 4B st a] | ngngk 2z
ff Bf E) 9 06 T PAZM 4, W B2 SR 3R f FH R AR T
PAZM 4, Filidss kbR & F PAZM 4

MA J2 75 S0RK T 3 a0 5% BT 2 B IR T 48~
72 h, IGEREERIE A AR TEAN . AR, XT
K IR R B MPP S8 LTE BT 47 85 IR Y7 S5 48 h
IR FHEC, XK ER N BRI 25 (%) MPP 75 ] 25 25
RIRITIE, H30% M EJLEMEL 720 " AHE
e, PAZM LA 44.8% 1 L —IRIGYT I K& AT
(R 72 b, BRA) R B 45 85 23R Y7 5 & e (] At

144 h, MUMPP & & RMPP 2> 5 3™ & iyl A
RJGH, 5AERMPP EJLM L, RMPP &L FHAE
B S0 R RN SR Ml E e L S R .
W2 B ILAFETRE VY 5, ERERT W,
JFATRE 5 Z AN A SEAOC 1, X MUMPP (%)
8L —Z25%), IR 1k MUMPP i J£ 2 RMPP,
FF SRR R . AL T PAZM
SDXC ift J¥ MUMPP [ ¥5 %%, SDXC 41 & A &R
100%, 85.3% ) MUMPP & JLFEFF IR 2 P IR R IR TT
JG 24 h INHGE 5 i PAZM 2 5 A SCRAUA 55.2%.
X BRI 5E 5 8 XF MUMPP 8 LR s o e — 2%
25 B

DU ZE K JEIRI7 L MPP £ —£k2hy, £
VIR RR TR AR R, MERNUSTE, £
VUIR R M ESEE A AR, DM BEAR T 2 15 B e Fn
TR AT AR " 78 L p i £ 70 E
RN RA LI E QG ", Rk
FEHP R B Z AR5 A S 4,
LA W) s 0 AN RS e R Lk R
N SR P AT S S C oo

AHFHWH : MAFEIG IR B X5 MUMPP i
LSRR, HBT 24 F AT {8 MPP /I R 3045
FNUCE, Iz IR A2 Y AE L3 19 4 4k
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AR S8, X MUMPP JL# —YRIA T 6B k%
TR, W REZIERE MUMPP 8 L% 4 RMPP )
U 77 il LDH 2 —Ff o RMPP A %5 e Fil il
MERI bR &Y, Z 5 SCHkEE/R LDH 78 RMPP (& %
SRETE 5 = N 0 A RIS | 7 T B TN
We B 9 I3 LDH FIAE % 5 RMPP 19 & A= A7 ¢,
RMPP 41 &8 JLAEIS T /N, X 53042 > e
RIAEIS <2 % & )L 2 RMPP & A= (1l ST 1 jr PR 25
FHATF o Xie 558 7 A HE T — AN 0L A4 371 28 12 751 0 A
A, T PAZM JAY7 1) MUMPP £ JL & 4= RMPP X
B AL T . BESE R B, AR WBC.
NEUT. PCT. LDH J& RMPP (st ~7 Gl [F % . #
I , faks R HAL MUMPP 2L, 7]
DU FEAkELfH FH MA

B ERPEA IR AL K&, $2H T X
JLFE MPP R A 3 R YT T, IR97 IR
B B 0 I AS A JFE AU S5 3 Y, R aR A T
HIMA, 697 72 h ST &4 MUMPP PR IR
JYAWECR IR S FIIRIR YTk 7 d AT AL,
2 Wi RMPP 1 in W 3k Je e A i T &£, 1~
2mg/ (kg + K), 2W/d; XFHIE R bR iE T 24K
PUAY R SAE Y RMPP, 38 B & Je 751t sl FH
PERRTE 15 TEIRIT i U 10 B — 25 R AR 1 R HE B
oAt AR B IR . ARWESE T T LT iR
BITHIE R AF R, RGBT T2 bR A, IR
AL S MUMPP J5 ., 4 39.3% (68/173) % T
SDXCIAYT, 60.7% (105/173) 4% 1 PAZMIAYT,
SDXC 2H JC— 1 % Ji& ) RMPP, 1] PAZM 2H 4 44.8%
(47/105) % &5 RMPP, SDXC £H 1 FH 1 1% J& T i)
di HE oA 10.3%, PAZM 1Ml I IR Je Je i 5tk
22.8%.

AR FEAFAE— 2 BRI, B e & — 0
O BBMEAFTY, ZUGRIT YRR TR
AMIGIRZ RS SR IBWEIE, AT kG i
2 I AR AR, 91140 SDXC 2R LA SE 78 L 5] g
TPAZM AL, WREAY R DR R 2 L B S AR e =
AT ) TR R A, K WAL
LAPEAERIAN RV . ok, Xt s e 4 24
YIS RV B BRI A GRBELAS A ), X
ZVWA R LW WA ERR, S ENITRZ
Wl RATRETE . BEMLXTRRAIFSY, HARST 4SS H xt
JLE MPP YT A 4145 T

TEH TR B BARR R ATkt . &

KEFap M, BXLEE,; BRLE QTR KT.
BXGH; TRMAARRITAL RIEGKEFS
M AR,

MBFRFER. FHEEFRALREF T,

(& % X #]
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