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Retrospective analysis of efficacy and safety of doxycycline in treating drug-
resistant mycoplasma pneumoniae pneumonia in children
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Abstract: Objective To investigate the clinical characteristics and treatment outcomes of drug-resistant mycoplasma pneumoniae
pneumonia (MPP) in children, and to evaluate the efficacy and safety of Qingfei Jiedu Decoction combined with doxycycline. Methods
A retrospective analysis was conducted on 106 hospitalized children with drug-resistant MPP treated with doxycycline at the First
Affiliated Hospital of Henan University of Chinese Medicine from June 1st to December 1st, 2023. Patients were divided into two
groups based on treatment regimen: The combination therapy group and the doxycycline monotherapy group. Observational indicators
included time to fever resolution, time to significant cough relief, radiographic improvement, treatment efficacy, and adverse reactions.
Univariate analyses were performed, followed by multivariate analyses to adjust for confounding factors such as disease severity.
Results A total of 106 children aged eight years and older with drug-resistant MPP were included and divided into the Qingfei Jiedu
Decoction plus doxycycline group (combination group, # = 53) and the doxycycline monotherapy group (monotherapy group, n = 53).

The baseline characteristics were comparable between the two groups (P > 0.05). The combination group showed significantly better
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outcomes in all primary efficacy indicators compared to the monotherapy group: time to fever resolution (1 d vs 2 d, P <0.001), time
to significant cough relief (4 d vs 5 d, P = 0.002), and hospitalization duration (6 d vs7 d, P <0.001) were all significantly shorter. The
combination group also had significantly higher rates of significant radiographic absorption (96.23% vs 83.02%, P = 0.042) and overall
clinical efficacy (98.11% vs 86.79%, P = 0.042). Multivariate analysis confirmed that receiving combination therapy was an
independent positive predictor of clinical effectiveness (OR = 8.15, 95% CI: 1.02—65.27, P = 0.048). Regarding safety, there was no
significant difference in the overall incidence of adverse reactions between the two groups (7.55% vs 9.43%, P> 0.05), and all reactions
were mild. Conclusion Qingfei Jiedu Decoction combined with doxycycline is significantly effective in treating drug-resistant MPP
in children. It is superior to doxycycline monotherapy in alleviating symptoms, promoting radiographic resolution, and shortening

hospital stay, without increasing the risk of adverse reactions. This combination regimen can be considered an effective and safe option

for treating drug-resistant MPP in children, especially for cases refractory to conventional therapy.
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Table 2 Symptom improvement and hospital stay duration in two patient groups

151 n/f5l PRI B IE I Tl /d I I I Y R AR AT () /d fE R [a)/d
ZHNE 53 2(1,2) 5 (4, 6) 7 (6,9)
BeEIRTT 53 1(1, 1) 4(3,5) 6(5,7)
ZMH -3.621 -3.102 -3.955
P <0.001 0.002 <0.001

222 BRI S SRS T R R BREA
I7 LR iR AR 2 B R R ik 96.23%, i
T2 KAL) 83.02% (P<<0.05). {ELMAEST T

W, BRETRITH R EA RN 98.11%, BE T
ZVHIR RN 86.79%, ERHAAGRITHEEN (P<
0.05). W3 3.



<628 FE49EFE2H 20260F2H Byt £ Drug Evaluation Research Vol. 49 No. 2 February 2026

*3 MABILBBFERESTHLE
Table 3 Radiographic resolution and treatment outcomes in two groups
4 n/Bl SBEFRIRSUBIE %) RIS He)  RAUBIE H%) GRS Eve) TR He) SRR
ZVHE 53 44 (83.02) 28 (52.83) 18 (33.96) 5(9.43) 2(3.77) 86.79
BEEVRIT 53 51(96.23)" 40 (75.47) 12 (22.64) 1(1.89) 0 (0.00) 98.11"

HZ s RAK: "P<0.05.

“P < 0.05 vs doxycycline group.
223 ZRESVTUESLECAIRIT ML oIk O FE
FRESZEA-PAT T Es2 I, LURIT AR CHM=
/) NIRRT T Logistic [0 HT. 2558 %
7N, TEFEH] T RMPP. s st M- BN R G, %
WA IRYT IR YT A AL IE ) T K 2 [OR =
8.15, 95% B E X [A] (CD: 1.02~65.27, P=0.048].
XKW, B EAIE 2 PO R IR IT 77 R
SCHEL B EHR SRR WK 4.

x4 RTTAMFMWE R T Logistic B354
Table 4 Binary Logistic regression of predictors for
treatment response
g OR fi
HREH vs ZITHARA 8.15
RMPP (J& vs 75) 0.25
s Cf vs 10D 0.65
23 REMSH
PR R RS R AR Y, ZREG R
SCCBRERITH vs ZVEH KA 7.55% vs 9.43%,
P>0.05). FrAARRMNEDVEEHAE, RU%
B GIEM0 AR A R RAA R XRIIES
VIR R ELA I AIE MR R B R A7 124tk
WA 5.

95%Cl  P1H
(1.02,65.27) 0.048
(0.12,0.89)  0.051
(0.21,2.04)  0.463

x5 MEATRRREEER

Table S Adverse reactions in two groups

2H5) B E SN Heoe) B2 2 NS E%e) ok A ER /Y%

LR 3 (5.66) 2(3.77) 9.43
BRATRIT 2 (3.77) 2(3.77) 7.55
P{H 1.00 1.00 0.50
3 g

3.1 FREEIARE S AR ET NS
ASHIT FUE I BT 2 PEIA Z 2GR AL, A T
RN AR A I & 2 PO 2T R P RIS AR . 45
RoR, BREHARIAS ] WK 1] . (ERE
I SRR KPR 2 A R B R T
LG, ZRRD TR PUESE, “HERBREIRIT
Fe BB LSRAH IR R A R AL IE [ T A 2 (OR=

8.15) IXRW], EA PR 1Al LI & 77 i 2
7, BERE RIS, HOMEHFAEZ RN
B—AEHIFTREBAR . X — AL RIS K N B
25 MPP [l PREE ARSI 18 (1 g o St
32 PAELSZE “FAFKE" BIRKEX

MPP {E % GE LR 2 FF AR A D il 98 M gk < IRl ”
SEEREIRTR, FUNEREL RO T IR AR
PIFRAH TS, 2Eiles, Bl Ua w2,
BRI — Kbl TSR R IE AR RS . AL
K BTG iR, AT A SAEHL, KB
RS “HHERG” BERE. TP e 55
JREIOVEZ, R, KTEMERE: |
Prlfih Rz K, BIE 2 By EFRESA
B ARARZUN N, BB 22 ), SEsRIETS k2
73, FREERIMIELS, 0 IAERRIR, AT Z 9%
Bo FEHIEEE, BIEMATEIRAR, 2,
BAIE MA, AL, 532NN, K
S TR, SO, HERAEL, Hae
IRz, iy, ZiMlaTr, SRriE, TRIEIF
17, BOIHa, AL IER, AR AFr,
TE AR K & 2 PO S AR IR I [] . R 2%
I 18] S AR AR SO T T 2 A R 4L, 4R
NG T R BRI .

MR B A, TR g m 4 29 A
Z A48 /T 10 MPP i BEA TS (78 7o TSR AUS13),
. SRR, SISO it SRR A
—EMMHIVER], T RE R M 2 R JORE S R AR
JBL PR IE SE VL. 35 25T & A R A B &
SWPIRGE F R, Bk RGERR DI REN . M5
Mot AR, ARAESTR ARG SR AR I,
AHEEARRIESTR - BURFIN, IR 35 e N
208, R W, %5 AR AL, AR
TR FIR KA R R KB R R IA L EL
JEE P E AR, O PR SR T IR 2
K -

ABETCH, HE S 2 PR RIS



F49EFE 28 2026F2 8

3TN Drug Evaluation Research

Vol. 49 No. 2 February 2026 * 629

IR AR IA] WD M S i s 18 2 o O T ) o
WAL, $oR ZH BE BENDFBN. ZVHHE
TE R R AR R, EH TWE Rk, B
PN A, R RCRE T AR A . 1T
597 00 2R T R A A SR ERRAS, it
HpuR. Sl SRAERER, TGS
RII B 98RE SR =), SCENUAR N RS . R
BRFH TR “ARARHEIR 7 (VR TT S, A F 2 AT “ 4k
M7, BHiliRR, RZGELE “URET, oL,
NG TE 955 Jif- 98 RE- G e -4 407 22 AN IR SL RT3,
S IR R H WL 2457 MPP. KRIR N BER 2548
SN MPP 2553 015 L H A R o
33 REMEITE

AT TR SR N 2 IR IR 9T LN 24
PESFEARRG R (<10 d) REINF R4t ) B, 5
Z I E N AMERE R — 8. A A IRk
& 7 IR R R BLCH WiE R 4 61 525 3 6D,
T—BIEEAREM, IR RRIT N5 G
BRRRE R REJLRIFESSMHR CRK 2
WERPINFTHFRBILE RGBT TS, WERITRRE
21d ANDOT, 25 B AR TEAE R, EEINATER A
1EFE IR L, Xtz MPP &) LAE I H 2 g
WERRLZAETATI. HAR—DXERNE, AR
7 7 ST FEAR I P4 A0 i JRU: 77 THI 75 2% B 7
TEfR 3 . MPP FiT 5| R il 4L 2335 45 I 4 5 5 RIE
IR KFERE b 5908 SR A SR 0 57 S 928 B2 9 0E X %
Ko TEMMEDTHM . NSRS R 1T
REGRPERTRNE, FETEHIX— “ARBG”
R, R ERE . FR, FHESH M
R ket ST Y B VRO B S B M B, AT 7E
M S5 ThREERTRG P ZEME LR R REY ik
SR BIEN R I, B S HER AR
O E, AMUAET W FEPUR 5 PR S e, A
FH@ ZH . 2SI, BHBT T
HIE WS B L AHERE .
34 BERMSERE

ZE LR, RIS 2 R RIRIT)LE
fif 24 MPP JEILH R AF IR R AT 5. 1% SRR il
AR K, FHEE R B S PR B R
T, R H a7 R T AR 2 2 S A A
MPP $24E T H7 HiE )T L o A RAT 5 T 58 2 KR
AL HIMEPERTST, PR HAE LR, iiia
ST T, HEBNFAE ) LRI 2R Gecmia o7 o e

JZH o

HBAR AR FATELEA R

SE 3k

(1]

[2]

(3]

(4]

(5]

(6]

(7]

(8]

Wang Y S, Zhou Y L, Bai G N, et al. Expert consensus on
the diagnosis and treatment of macrolide-resistant
mycoplasma pneumoniae pneumonia in children [J].
World J Pediatr, 2024, 20(9): 901-914.

Li M, Wei X, Zhang S S, et al. Recognition of refractory
mycoplasma pneumoniae pneumonia among
myocoplasma pneumoniae pneumonia in hospitalized
children: Development and validation of a predictive
nomogram model [J]. BMC Pulm Med, 2023, 23(1): 383.
Shen H X, Liu C, Lin H J, et al. The efficacy and safety of
minocycline as adjuvant therapy in refractory mycoplasma
pneumonia in Chinese children: A Meta-analysis [J]. Ital J
Pediatr, 2022, 48(1): 176.

Gong C, Huang F, Suo L D, et al. Increase of respiratory
illnesses among children in Beijing, China, during the
autumn and winter of 2023 [J]. Euro Surveill, 2024, 29(2):
2300704.

AR o LR Ty WA 2, B KR IR R G
i R EE 2R T rpl, thie LR R BRI 4. JLE
il 98 SR AR Ml 2 2 W SR IRIE SR (2023) [J]. HhAE
JURHRE, 2024, 62(12): 1137-1144.

Respiratory Group, Pediatric Branch, Chinese Medical
Association, National Clinical Research Center for
Respiratory Diseases, Editorial Board of Chinese Journal
of Pediatrics. Evidence-based guideline for the diagnosis
and treatment of Mycoplasma pneumoniae pneumonia in
children (2023) [J]. Chin J Pediatr, 2024, 62(12): 1137-
1144.

HE N R ILFNE E K AR . L it % SR
PRI 22 7 4R R (2023 £RRR) [J]. B BRAT o o 1% G
R4 8, 2023, 50(2): 79-85.

National Health Commission of the People’s Republic of
China. Guidelines for the diagnosis and treatment of
mycoplasma pneumoniae pneumonia in children (2023
edition) [J]. Int J Epidemiol Infect Dis, 2023, 50(2): 79-85.
KA, EEME, KA, 5 B REZINEGYT JLE
RS 60 Il PRST B0 2 e T [J]. H5E
SRR EZIAALL, 2017, 19(6): 1072-1075.

Song G H, Guan Z W, Zhang Y, et al. Clinical effect and
safety study of modified Qing-Fei-Jie-du Decoction on
lobar pneumonia in 60 cases of children [J]. World Sci
Technol Mod Tradit Chin Med, 2017, 19(6): 1072-1075.
BN T, 0, RELH, 5. R R S p B3R )
Ao KR (3], E RS fE AR E, 2012,



* 630 -

FE49EFE 28 20265F2 H

‘Z;*’"%ﬂ'rﬁ{ ER Drug Evaluation Research

Vol. 49 No. 2 February 2026

(9]

[10]

[11]

[12]

[13]

[14]

11(2): 185-187.

YinRY, Li M, XuHR, et al. Preliminary development and
application of chest radiograph absorption evaluation scale
for pneumonia [J]. Chin J Respir Crit Care Med, 2012,
11(2): 185-187.

(P 2R R BOAR 8 S ) S1EH. SEAY
i PR B8 H A B[], o I R 24 B o 2
2014, 30(9): 844-856.

Writing Group of “Technical Guidelines for Clinical Trials
of Antimicrobial Drugs”. Guidance for clinical trials of
anti-bacterial drugs [J]. Chin J Clin Pharmacol, 2014,
30(9): 844-856.

Naranjo C A, Busto U, Sellers E M, et al. A method for
estimating the probability of adverse drug reactions [J].
Clin Pharmacol Ther, 1981, 30(2): 239-245.

R ERRE, QAR dKoT, A FE TR RIELE R A
2y il 58 SR 2 W FLt i [J/OL). L7 B2
&, 1-7 [2025-11-06]. https://link.cnki.net/urlid/21.1128.1.
20250801.1832.008.

Gou J Y, Liang Y, Zhang Y, et al. Investigation of the
progress of traditional Chinese medicine against
mycoplasma pneumoniaepneumonia based on the
mechanism of oxidative stress [J/OL]. Liaoning J Tradit
Chin Med, 1-7 [2025-11-06]. https://link.cnki.net/urlid/21.
1128.r.20250801.1832.008.

T, M, XUEOG, S T T ORI I T 98 3
JR AR 98 BOLMIGE R B 7L [J]. R B 245, 2025, 56(6):
2046-2051.

Ding Y C, Sun H, Liu X G, et al. Clinical study on Qingke
Pingchuan Granules in treatment of mycoplasma
pneumoniae pneumonia in children [J]. Chin Tradit Herb
Drug, 2025, 56(6): 2046-2051.

W, REESE. REAEIRYT L2 IR VSR AT K
200 [1]. FEAIRKAE, 2018, 30(2): 225-227.

Peng M H, Song G H. SONG Guihua’s experience in
treating refractory Mycoplasma pneumonia in children [J].
Clin J Tradit Chin Med, 2018, 30(2): 225-227.

A, MR, GKE, S5t PR R RN T ¢ SR A

[18]

[16]

[17]

[18]

[19]

IR BRI BT AR A T AR L] 0], o e BE B
et B 2024, 34(2): 172-176.

Liu D, Lin Z F, Zhang K, et al. Anti-inflammatory effect of
Houttuynia extract on rats with mycoplasma pneumoniae
infection and mechanisms Chin J
Nosocomiol, 2024, 34(2): 172-176.

ML, 7R 2 Huil & SRR R /E IHLEE W 5T (D).
B BUIEITORE, 2021.

Liu Z H. Mechanism of action of anti-mycoplasma

of action [J].

pneumoniae by Fagopyrum dibotrys (D. Don) Har [D].
Kunming: Kunming University of Science and Technology,
2021.

EE, TR, BT, & BEESR . S
T SR W ek fE [7]. BUACH 58T 7L 5 S Bk,
2009, 23(3): 75-78.

Gao H X, Ding AW, Tang Y P, et al. Research progress on
chemical composition, pharmacological action and clinical
application of reed stem [J]. Res Pract Chin Med, 2009,
23(3): 75-78.

BB, BRA A H & T 226 2 e o7 4 X3RS
PEff ¢ 47 GG WS [7]. 25814, 2019, 16(8):
41-43, 49.

Duan C R. Clinical observation on the treatment of 47
cases of community acquired pneumonia with maxing
Shigan Decoction and Qianjin Weibei Decoction [J]. Drug
Eval, 2019, 16(8): 41-43, 49.

RAESE, RMK, Boh, 55, JEHiE R 767 ) LE K
PRt 217 G197 RONEE (1], HE PR E LS LR,
2013, 5(1): 51-52.

Song G H, Song H H, Zhao K, et al. Clinical observation
on 217 cases of lobar pneumonia in children treated with
Qingfei Jiedu Decoction [J]. Chin Pediatr Integr Tradit
West Med, 2013, 5(1): 51-52.

Biggs H M, Behravesh C B, Bradley K K, et al. Diagnosis
and management of tickborne rickettsial diseases: Rocky
mountain spotted fever and other spotted fever group
rickettsioses, ehrlichioses, and anaplasmosis-United States
[J]. MMWR Recomm Rep, 2016, 65(2): 1-44.



