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Abstract

Objective: To investigate the safety and short-term efficacy of minocycline combined with methylpred-
nisolone in the treatment of severe macrolide-resistant mycoplasma pneumoniae pneumonia
(MRMPP) in children. Methods: A retrospective analysis was conducted on 121 children with severe
MRMPP treated at the Affiliated Hospital of Qingdao University from June 2023 to June 2024. They
were divided into group A (azithromycin + methylprednisolone) and group B (minocycline +
methylprednisolone). Clinical efficacy, duration of fever, inflammatory markers, changes in com-
bined inflammatory indices of complete blood count, platelet parameters, liver and kidney function,
pulmonary function, and adverse reactions were compared between the two groups. Results: The
effective rate of treatment in group B was higher than that in group A; the duration of fever in group
B (2.54 % 0.79 days) was shorter than thatin group A (3.89 % 1.07 days); after treatment, the inflam-
matory markers (CRP, ESR, PCT, D-dimer, LDH) in both groups decreased compared with before
treatment, with a greater decrease in ESR, PCT, and D-dimer in group B. There were no significant
differences between the two groups in CRP, LDH, platelet parameters (PLT, PCt, MPV, PDW), and
liver and kidney function (ALT, AST, creatinine). On day 4 of treatment, the combined inflammatory
indices of neutrophils/lymphocytes (NLR), platelets/lymphocytes (PLR), and systemic immune in-
flammatory index (SII) in group B were significantly lower than those in group A, and the differences
were statistically significant (P < 0.05). After 7 days of treatment, no significant statistical differ-
ences were observed between the two groups; the lung function of children with wheezing im-
proved better in group B; the incidence of adverse reactions was low in both groups, with no statis-
tically significant difference (P = 0.093). Conclusion: Minocycline combined with methylpredniso-
lone showed no significant adverse reactions in the short term for the treatment of severe MRMPP
in children, with significant clinical efficacy and rapid decrease in inflammatory markers. Anti-in-
flammatory treatment may be the key factor affecting prognosis.
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1. 5]

Jitfi ¢ 37 JR 4 (Mycoplasma pneumoniae, MP) & )L 2t X 3R 45 P il 5% A B i DL SR AR [ 1], Eompl i) &
FEE AN SORE S % )OSI[2]. JLEE MP Jili 2 B 2R e RS ST 2552 ma[3]. B AT K W EEE 2
Vi )LE MP G —2IBIT 2459, BEETCRI A EESR MP 2, R AWgi 2 2 EA, Hii Y
RRAGWUCK IR . Z VU RAEHEAE MRMPP (A HTZBWE 22 (4] [5]. AKvaHh 2 32 B0 #00 i) s J5 ik B
()& A IR 3 MP JETZ[6]. f£40N N 8 & LU &) LAE A DUIA 22 25 259 W] B 3 U4 U G 0 RN 4 il o
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BAR, fEJLE P ZBIRG7], (BABFRMER 8 % LU NTE R MU & N3 HB AL YR R 2K 2 A
HRE 21 KRBT Vi et A RhUR B AN R[5] [8][9]. A @ W 2K 38 K697 )L 2 HiE MRMPP
WK AR, PPAGIT RORIRS

2. WRE57HE
2.1. ARMR

[E] B IS B 2023 4F 6 H~2024 4F 6 H 175 & K% I J8 & Be A B (1 S5 MRMPP L.

PINBRE: SRS 6~14 5 FIEMT R IZWIFRHERT & 2023 45 )L MP Fli 29788 /[10], (1) Hpr i
MP HUARTEE > 1:160 BURFEH AU MIE MP Huigim B2 ET- 4 £5 &L E; (2) MP-DNA B MP-RNA FH 1%
NP S A6 2 MP i 24 35 IR BE P (AT 2063 B 2064 47555848, SHIaST ARG IT fa IAE ) MM PE R T,
BCEIRYT, BZmIr, ImRER e .

HeBrbrite: [FIRRA HAL = bt MP 25903677 RIREG I ARG R . W B AR AR
JRARIERGY: JRIT A AN BB SCRE R RGEYEIG R & T ROE s ThigiE kiR T NHSCRE
BIRITH

2.2. {BIEE

AR FFF A EFCERNE, BT CRERBMERE, N 8 FEBILEAKIER R OSITBUP
MZ5tERE . AT FNEBET TR, AEERRIRE, A& EEREAL, EH SRR ERS
AR S HE(IB B 5 -QYFYEC2024-158).

2.3. MRF*®

AH T G R AT, G His W R GEERIT SO SO I BRI et A
fiEs IRPRAEAR . SEUG S AS A 45 R LSS B

2.3.1. 4R

R BILREAT 4L, A 40N IR a3 B R I IR JE Jeifyr 4, JLifyr i MP it 2.2 PR 45 2R [RR R A
PR 5 Jo A58 TR 3R R S e — R 25 WD RNR T 45 SR SR AR N — 250, JEWicgk 56 Bl B 2H 98 L& n
THFRN KRR ER, oA IR ifrd, FRilcsE 65 B, T 8L MP it 255 X 45 SR 248 R .

2.3.2. &ITHE

P4 LEIR A 2023 4L MP i 21297 HREE[10], HMTE SCRRA T, WL LI H R F /N7
R B BRI RN me/kg/day)iATT 3~5 Ko A HERIKFIEM TR 10 mg/kg, fH 1R, BT 7
K, BHBEWROMRKIENLRE 4 mgkeg, ZJGM0N 2 mgkg, [HIFG 12 /MR 13K, 1697 7~10 Ko

2.3.3. BUEAEN

WG IRIT 0 Fe i A ARORTER . R EPREEIR AR 2%, SRR =3RRIk B IES, R
AR AW R K R WEARTEIR S ARMERCHT B W %, SEI = fahn il R F%, R RR
JliEE S RERUS S0% LA b5 AL IRACTEIR M ARIERL AT BT, SRIR = SRhRIF S H MR I W, 15
SRl AR CUN T 50%; R GER ARAE DR S E AR bR G U e B R Rk . R IR (]
IR R IR E . RAETRFR LIS C-J M 2E A (CRP). F4#45 & J5(PCT). LR M A EF(LDH). IMLIT(ESR)-
D-—R{K(D-D); FFEIHEIRAIEA R ALT). BEEZEHAST). UUEHCHEM. MLF R4S R
e WOEMALER)LRITRTANEITIGEE 4 Ry 35 7 R PRI A/ A AR(ONLR) /)N B/ 8k 20 B L
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{H(PLR). 4= 5 % S REFR £(SID) . BG4l ) LR /5 /MR S50, A3 I/MR(PLT). fi/MRUE
FAPCY). P INAAFIMPV) LN 43 4 56 55 (PDW) o WLEEHSE it 29I AN KN, a2 . B
NIV R TSy L

Fl e 2H H B SR R LR T S R S I Th RENE L. Wit S 2 Whn . IR IRRBUA NG SRS & W7
A KBNS D RE RS B AR B S . POWER CUBE-BODY . fililhfels HREHifE: 2R EHRE
AT ZEHRE 15 2050 HRAN RS NZRF A El. G, RESIEARGEE; BARN DR
BNEEAN, 2R WS B B E R 88, W4, 347 20 = A& (1 F 21 S A< B 1 s
FARN R ERGUMR t2k, 5 R&RSE . EFRTUMETEE % RSN ETEENTE, K
BTMSE. FEd. RSN TR, BT & T D) R FE bR B A -

2.4. Gt oA

RZH] SPSS 29.0 FAF It it . THREBOR 2 IR BA(x £ s)3RoR, AR HUECR -IAALFEA ¢ 4256,
A HEBCRATBCAAEA ¢ A6 . THEBUR AT R e 7 R, R 2 K, SE B RER I BRI 56, P
<0.05 NEFA GRS

3. R
3.1. ImpRFERE

Heh g arbred 121 41, A 456 41, B4 65 Bl FmALBILRIMER] GRS — B BRI TSt 200
#r, P>0.05, ERESFRE BHRRA WM. LE 1.

Table 1. General information of the two groups of children

1. FEE)L—RR R

PRI/ ) FR(D)
A 4l(n = 56) 35/21 7.79 £1.95
B #4(n = 65) 38/27 8.12+1.941
giitla 0.45 0.95
P 0.65 0.34

3.2. I/RITH O HT

BIT T KIE, AGEBJER + B+ AROL 48 B, WEITARCROER + B3+ AXON 85.7%,
BABJLER + B + ARIL 62 fl, WHITHENERCER + B + ARON 95.4%, B AHifr A 8RS
TAAH, HERESIFEXP<0.01). Wk 2.

Table 2. Clinical efficacy analysis of the two groups

2. MAIRRITE R

1% bE9/0N B3 AR TR
A4l 56 9 (16.1) 13 (23.2) 26 (46.4) 8 (14.3)
B 41 65 12 (18.4) 17 (26.2) 33 (50.8) 3 (4.6)
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3.3. KASFERTE AT

BRI T A 41, ARG L, AR RN LER . Rkt il
BLRH T TR BRI, W 3,

Table 3. Time to improvement of clinical symptoms in the two groups of children

3. AR LIGRER K ERE]

RIAFFERI (R (OR) ()
Al 3.89+ 1.07 39.32 +£0.66
B4 2.54£0.79 39.28 +0.58
t{H 7.97 0.37
PfH <0.01 0.71

3.4. JBITHISIATT 7 RIRRAEIEAR ST 4

LRI B LG T RS RAETR AR, SR B R I AT LG %R 1697 )5 CRP. LDH. ESR.
D-D. PCT ¥JBHRTT AT FEAR . K PTALELRAETEAS PR AT LA, CRP. LDH P4l P>0.05, ZRA
FAAEGTH RS0 ESRy D-D. PCT YT RIE ZE A A G AR (P < 0.05), KRR A &K,
ESR. D-D. PCT FE(RIEEHE K. W% 4.

Table 4. Changes in inflammatory markers before and after treatment in the two groups of children
= 4. FMLARILIATTRTE RIAEHRAREL
AH B4l
BITHT T A ZAH BITH R ZEH
CRP (mg/L) 15.74+15.03 3.99+5.8 11.74+ 1489 14.00+2.78  2.78+3.27 1122+15.66 0.827
LDH (U/L) 287.78+£67.46 239.84 +43.22 47.94+72.06 284.48+47.70 234.44+£25.68 50.04£50.44 0.878
ESR (mm/1h) 30.63+£14.10 16.96+9.15 13.66+16.21 30.28+14.97 1497+723 1531+11.17 0.040
D-D (ng/ml) 501.18 £92.16 366.95 + 143.15134.23 + 125.64500.88 =201.63358.92 + 113.01 141.95 £216.86 0.003
PCT (ng/ml)  0.19+0.46 0.15+0.28 0.04 +0.36 0.21 +0.18 0.14+0.26 0.07£0.31 0.004

VE: CRP: C-&EH; LDH: FLERHiAHE: ESR: MYl; D-D: D-—fk; PCT: FAEEIRE; ab: I HIEHIZEME.

Pab

3.5. IMEHBERIERB ST

B ILIRTTE 4 R 5B 7 R B A 2 REFR 54T LB 0 M7 » 3278767758 4 K NLR. PLR.
SH 4R BAHEILB A B, BRit¥ER, 167 7 KM NLR. PLR. SII AR NG #ER. WE S,

Table 5. Combined inflammatory index of blood routine tests in the two groups of patients on the 4th and 7th days of treatment

=5 MARBILATTE 4R £ 7 RIMENBE RERY

AU B4 tfH PiA
4R 7R 4R 7R 4R 7R 4R 7R
NLR  2.63+1.18 2.12+1.68 2.13+1.03 1.89 +1.96 2.50 0.69 0.014  0.491
PLR 168.87+68.73 150.16+73.64 143.18+57.29 156.69+134.14  2.24 -0.33  0.027  0.746

SII 865.10 £487.44 669.67 +£556.26 621.56+320.52 600.85+713.70  3.29 0.58 0.001 0.560
VE: NLR: rRkignf/akEgni. PLR: /AR EAHM. SI: 4 B 508 RGETE 3.
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3.6. 3BT 7~11 XA L)L/ MMREHTHR SR

VAT RIPA LR )L MR S L, P>0.05, ZRLEG1HFE X 167G W4 PLT. PCt. MPV. PDW
IR, $RRM4IATT T BRI MR S50, (B ALIEIT TG ZEAEES T3 (P > 0.05). 7
INPRALVATT T MR SRR R A RS E R . L 6.

Table 6. Comparison of platelet parameters between the two groups before and after treatment

6. MLABJLIETTRIEI/ MRS LS

A B4
Pab

T HT BT R ZEe IBITHT BIT A ZME®

PLT (10°L) 321.66 +70.50 311.34+79.71 10.32+100.09 323.20 +96.52 307.34 £89.11 15.86+114.67 0.934
PCt (%) 0.30 £ 0.06 0.29 £0.07 0.01 £0.09 0.29 £0.09 0.29 +£0.08 0.01 £0.10 0.274
MPV (fL)  8.80+0.94 8.68+1.12 0.13+£1.23 8.75+0.87 8.56 £ 0.80 0.19+£1.2 0.580

PDW (fL) 14.01+2.71 11.58+3.17 243+£42.1 13.23+3.04 1043+2.14 2.8+3.49 0.967

¥E: PLT: M/MG PCt: M/MRER; MPV: ~FEJMUMRAR; PDW: /MR ATTERL; ab: 697 TG 21

3.7. EIhEES AR

PIE AR BRG SR L 1S ], PR A E R AL 7 B, KR 8 B, LhEWALE)LIBYT 7 RIE I
e, B 4B JLMTIAESFR(FEVL. FVC. FEVI/FVC. PEF)BH R A )L, $R K 3R R 4L m
TheEFEbR e H % . W&k 7.

Table 7. Comparison of lung function indicators between the two groups of children

7. WER)LEHTIRESRIRELEL

FEV1 (%) FVC (%) FEVI/EVC (%) PEF (%)
AN 84.57 £12.15 7471 £10.10 97.14£11.70 65.57 +16.24
B4 101.00 + 12.72 91.75 £ 11.77 109.50 +4.75 83.13+17.44
t 5 -2.55 -2.99 -2.75 -2.01
PiH 0.012 0.005 0.008 0.033

¥E: FEVI: HE—HAESEMR; FVC: HAfiiliEE: PEF: MAIEHE.

3.8. AAE/LIF BIhEmEARN RS

KAL) LIRYT HT ALT AST. Cr AT HLEL, 2 R4t & L(P>0.05). 097 a4l ALT. AST.
Cr ¥HFT T, $onmglE) LT B Thiebr bk, ZEAFESIFE L, WA 8. WwyTHiE, A4
WL 2 EIL 6 B, KAEFN 10.7%, HIEBERNEIL 4 8], RAERN 7.1%; B HAEIEZEIL 3
B, RARN 4.6%, HIEBIERRBEIL2 F, RAEZN3.0%. HHAAS R KBTS0, Z5A
FAEG T2 (P =0.093). HIGREV—9, KGR RAEIRTT 4 R AR R IUT 6 & Al g,
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Table 8. Changes in liver and kidney function indicators of two groups of children before and after treatment

8. MARILIETTRIEIT B e R LW
A B4
RITHT HIT)A ZE® 1BITHT BIT)R ZE®
ALT (U/L) 2521+7.08 2249+686 2.72+945 2545+631 21.05+7.28  440+9.61 0337

Pab

AST (U/L) 30.03+£7.92 26.81 £4.97 3.22 +9.81 30.17+8.48 25.62+4.77 4.55+10.69 0.483
Cr (umol/L) 61.28+6.41  60.63 +6.87 0.65+9.71 61.05+1035 5985+749 1.20+13.57 0.801

H: ALT: BNHEN:; AST: HEFEZEN: Cr: JUEF: ®: JRITHTENZEME.
4. Wig

ITAESR MP 1E ) L EE IO 5 b 1 B 3 iy, T DR 3R A R LU BE S8 71/, BB MRMPP 3£ (1], ¥R
JTRAE[12], W RGWHE R RIS, FEEIZE13]. MRMP (i Z581H) 32 2% BT MP 23S rRNA
R A2063 B A2064 frsUKAERAE, FECMP 5 KIABERZGWIR S G R IS, T4 245 14]
[15]. A 2E IR B DU 2R AWy FEAN IS 21 Rl&E AR AR BRI L, (HE YA DRI PRAFF 7T 4
B16] [17]. XF-F HAE MRMPP, 48/ S AH AT 78 HESR B Bz S S [ RE VA7 [10] [18]0 BT ok
W AT JLE MRMPP #HI7 OH BAF TR A& &R, RRIHEAR RPN, BA R AR M.

MRMPP #55 H)LR IR — R 2590, 1080 LR AT SG R ALAI 45 RAEIR B R s [ 32, R 4 — 4%
DAk S BT TR, P IR S R 22 S W SCE AR TR AT . KRR BIR T T RO A T 4k SR R
HF#r 8 =697 8L, ESR. D-D. PCT RAEFEARI T REFEEWIE, KR, 5 Ahn 55 ABEFAHY)
H19]e MUH AR RAEFEH(NLR . PLR. SI), KA HRIGITH 4 RIFEIT @8 R A EIUC, R
FIAH OGS FR BT VR N B VR VR T T B0 de AR, X 5 DU 98 —21[20] KB Z % HE MRMPP
FHAIGARSCE BRI, JRAETEPIERR MRMP, JERRIEME, YUl MP SR EH, RAEFRIE FRF
PR, AT ES 7 RAAIT G L% S RE R SO 45 8 R AL AR LB B 25 5, 0 b IR KLl B AR B 7 85 36 MRMP
ERVER 2, ERaEREA 2R AIERR21], HHXR AT RERIATT, 1 E 5 AR
S P HH 20 G W W 22 [ 22] [23], FERPLARIRIT AT REA R TS (M AL, BRIk MRMP B H$PLR IEIT R
M B LA, R, KIRERTREAIRKMLS, MAHE. HilalaI KT AR
YGETT 3 KRR W SRR I AT B DU KR 2567 (24] WZMEE, EEHE DI RRR . ATRE
AN IML/NR S S HE A 72 MRMPP T 5 PEAL TR FR(25], AR FEHEAT 7 AT, R PR 7 3 nl {6
TR, (RN HEZMAEGHENES, BREMENHBRFARRDER. G 15 HIE)LEWE, Hb
P RAEIL 7 0], KERRAEIL 8, XTLHidliay7 el Thaetdol, B 4l LIThae] B4 A 4
LA, $ER K IEPR 2R LA R AR R, Wi SRR G A, 0 LT RE B B B o [24]. X
T ALT. AST. WIEHEARM, PABITEEEG, HESRAEREZER, HiRy7rdfEd AR e 80
B i . ALIBIT B LA R RBIED, AEEHEZE R BI7HIRR R G R, KiEH
FIRITIE A, XM R —3K[26] [27].

g b, KREHRRPAAFIRIE X T MRMPP A2 I ACRE IR e fl A fEFe bn T A R RO, 1697
SRR TR EERATH, BLREARKRN, BAHEMEHRS. WARIT |G R E
RSB EEST, IR, PuRBIT NRVE MP i 255 B 35 3 SRR A 2. AR RAEE— %
(R BRI % fey VR 2 R 26 mT Rk &8 SR il — S REMAL s ASHIE A Bk B O BF 5, 6K R RN
AV RIIEE, 0T 1 DA At 75 T 4 1) 22 A PR AT) 75 Vvl B ™4 L U e 1) B8 K T 72 SRAIE

I

Ko
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