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ABSTRACT

Purpose: This study aimed to examine the clinical features and determinants of macrolide-
unresponsive Mycoplasma pneumoniae pneumonia (MUMP) and to assess the differences in the
time to fever resolution between doxycycline (DXC), tosufloxacin (TFX) and corticosteroid
(CST) as second-line treatment.

Methods: We retrospectively analyzed the medical records of patients under the age of 18
who were admitted to Nowon Eulji University Hospital between July 2018 and February 2020,
diagnosed with mycoplasma pneumonia. Macrolide resistance was confirmed by detecting
point mutations in the 23S rRNA gene. MUMP was clinically defined by persistent fever
(238.0°C) lasting for 72 hours or more after the initiation of macrolide treatment. In cases of
MUMDP, patients were treated with an addition of CST, or the initial macrolide was replaced
either DXC or TFX.
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Results: Out of 157 cases of mycoplasma pneumonia, 83 cases (52.9%) did not respond to
macrolides. Patients with MUMP exhibited significantly higher C-reactive protein (CRP)
levels (3.2+£3.0 vs. 2.4+2.2 mg/dL, P=0.047), more frequent lobar/segmental infiltrations

or pleural effusions (56.6% vs. 27.0%, P<0.001; 6.0% vs. 0.0%, P=0.032), and a higher
prevalence of 23S rRNA gene mutations (96.4% vs. 64.6%, P<0.001) when compared to those
with macrolide-susceptible M. pneumoniae pneumonia. In terms of second-line treatment, 15
patients (18.1%) responded to CST, 30 (36.1%) to DXC, and 38 (45.8%) to TFX. The time to
defervescence (TTD) after initiation second-line treatment was significantly shorter in the
CST group compared to the DXC (10.3+12.7 vs. 19.4+17.2 hours, P=0.003) and TEX groups
(10.3£12.7 vs. 25.0+20.1 hours, P=0.043), with no significant difference observed between the
DXC and TFX groups (19.4£17.2 vs. 25.0+20.1 hours, P=0.262).

Conclusions: High CRP levels, the presence of positive 23S rRNA gene mutation, lobar

or segmental lung infiltration, and pleural effusion observed in chest X-ray findings

were significant factors associated with macrolide unresponsiveness. In this study, CST
demonstrated a shorter TTD compared to DXC or TEX. Further, larger-scale prospective
studies are needed to determine the optimal second-line treatment for MUMP.

Keywords:Mycoplasma pneumoniae; Pneumonia; Child; Corticosteroid; Antibiotics
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2 PCR F AH(Allplex™ Respiratory Panel Assay; Seegene Inc.)= 25 YUY G Uof| A|3d3}3 0
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o/ A w7 B 0.2 RESe T, §4 S5 ol 22 Holstelt,

20 72417t o] Yjof] Hrdo] SH = o] ufa Zafo]| =A| FAYA||of §H-SF wt(macrolide-sensi-
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™ 0] 2 rhinovirus?} 617 (48.4%) .2 7} B9k parainfluenza virus 9% (7.1%), adenovirus
78 (5.6%), enterovirus 6™ (4.8%), coronavirus 6" (4.8%), respiratory syncytial virus 57 (4.0%),
bocavirus 4% (3.2%), 1 2] 3 metapneumovirus 19 (0.8%)°| 31Tt &5 7] B}o|2| A PCR AA}
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170 patients aged under 18 years were hospitalized for
mycoplasma pneumonia during the study period

13 patients were excluded due to
underlying diseases or initial
treatment with tetracycline or
fluoroquinolone

157 patients

| )

MSMP group MUMP group
(n=74, 47.1%) (n=83, 52.9%)

} )

’ 23S rRNA A2063G mutation ‘

! )

Positive in 31/48 (64.6%) Positive in 54/56 (96.4%)
Negative in 17/48 (35.4%) Negative in 2/56 (3.6%)
Not tested in 26 Not tested in 18
| , }
DXC group TEX group CST group
(n=30, 36.1%) (n=38, 45.8%) (n=15, 18.1%)

Fig. 1. Flowchart for patient selection.
Abbreviations: MSMP, macrolide-susceptible Mycoplasma pneumoniae pneumonia; MUMP, macrolide-
unresponsive Mycoplasma pneumoniae pneumonia; DXC, doxycycline; TFX, tosufloxacin; CST, corticosteroid.

Table 1. Clinical characteristics between MSMP and MUMP patients

Variable MSMP group (n=74) MUMP group (n=83) P-value
Age (yr) 6.8+3.4 7.3+2.8 0.162
Male 45 (60.8) 44 (53.0) 0.325
Duration of fever (day) 5.4+1.9 7.6+2.0 <0.001
Duration of hospitalization (day) 2.7+1.1 3.7+1.7 <0.001
23S rRNA A2063G point mutation* 31/48 (64.6) 54/56 (96.4) <0.001
WBC (/mm?) 7,462.0+2,541.8 7,207.3+1,962.2 0.703
Neutrophil (%) 62.0+12.5 64.7+9.9 0.121
Lymphocyte (%) 27.1+10.7 24.4+8.6 0.094
Eosinophil (%) 1.9+1.67 1.7+1.66 0.449
CRP (mg/dL) 2.4+9.9 3.2+3.0 0.047
ESR (mm/hr) 35.6+x16.4 40.0+16.3 0.109
LDH (U/L) 514.5+£102.7 616.0£222.7 0.088
Radiologic finding

Lobar/Segmental 20 (27.0) 47 (56.6) <0.001

Bronchial 54 (73.0) 36 (43.4)

Pleural effusion 0(0.0) 5(6.0) 0.032

Values are presented as mean + standard deviation or number (%).

Abbreviations: MSMP, macrolide-sensitive M. pneumoniae pneumonia; MUMP, macrolide-unresponsive M.
pneumoniae pneumonia; WBC, white blood cell; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;
LDH, lactate dehydrogenase.

“The test was done on 48 patients in MSMP group and 56 patients in MUMP group.
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Table 2. The difference of clinical characteristics between each treatment group of macrolide-unresponsive M.
pneumoniae pneumonia

Variable DXC group (n=30) TFX group (n=38) CST group (n=15) P-value
Age (yr) 9.8+2.5 5.7+1.4 6.1+2.4 <0.001
Male 17 (56.7) 19 (50.0) 8 (53.3) 0.861
Duration of fever (day) 7.4+2.3 7.9+1.8 7.4+2.0 0.463
Duration of hospitalization (day) 4.9£2.0 4.6+1.5 4.8+1.5 0.884
Fever duration before macrolide initiation (day) 3.3x1.8 3.0£1.9 3.3:£1.9 0.797
Duration of macrolide single treatment (day) 3.4x1.4 3.9+1.8 4.1+1.8 0.305
TTD after secondary treatment (hr) 19.4+17.2 25.0+20.1 10.3+12.7 0.011
WBC (/mm?) 6,854.3+1,714.8 7,383.4+1,914.5 7,467.3+2,519.7 0.459
Neutrophil (%) 65.4+5.3 60.8+9.6 63.5+12.6 0.169
Lymphocyte (%) 24.7+5.3 27.5+9.0 26.1+9.8 0.663
Eosinophil (%) 1.49+1.3 2.0£2.1 1.1+0.9 0.386
CRP (mg/dL) 3.5+2.8 2.7+92.1 4.0+4.9 0.609
ESR (mm/hr) 40.3£12.9 41.3+17.7 36.26+20.1 0.865
LDH (U/L) 552.6+128.1 619.4+157.4 721.4+399.9 0.075
Radiologic finding

Lobar/Segmental 17 (56.7) 23 (60.5) 7 (46.7) 0.657

Bronchial 13 (43.3) 15(39.5) 8(53.3)

Pleural effusion 3(10.0) 1(2.6) 1(6.7) 0.445

Values are presented as mean = standard deviation or number (%).
Abbreviations: DXC, doxycycline; TFX, tosufloxacin; CST, corticosteroid; TTD, time to defervescence; WBC, white
blood cell; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; LDH, lactate dehydrogenase.

TS 7} Zhol| §-2]$h 2fo] & Ho] A
A7 CST 79l A 10.3£12.7A1 7, DXC
25 St Z}o] & B th(p=0.011). 1 &
A5y XILL} 5 X—ﬁ 272 72l xfo] & Ho] 2] et TH(Table 2).
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Qo

2 B d3E= nf32eto|t 524 nfo]FE k=0l ¥ & (macrolide-unresponsive Mycoplasma pneumoniae pneumonia,
MUMP)2] 73 &/ 2 e Q1zkel 23} 2] 4| 2 A] doxycycline (DXC), tosufloxacin (TEX) 2 corticosteroid (CST) AHE- &
S == d7kA] dej= Alxke] 2ol & W 7starat skl

2 2018 79 FE 2020 2974 = d S A sty ol B 9 5 57) 4T S FF AAH A ElE A% o] Qlof
A sto] npo]ZE et =t w0 2 2Tk 184 o|5te] §at529] o BV &S SFA 0 2 BASIITE M. pneumoniae®]
23S 2] & RNA (23S rRNA) F312F2] 1 R0 §- 57 2 npa 2eto| = WS &Qlst3ith MUMPE vt 22to| &A| &
A 2 8 7NN T 72417E o4 B (238.0°C)0] A& E 92 AgH 0 2 Aol giTh. MUMPS] B9, CSTE F7kek 2k
o]} YA Q] DXC T4= TFXE ¥ 43 o 2 251}

Zak: F 1579 9] vpo| I Z k=t #Y 2t F MUMP 72 83%(52.9%) 0] 1.2, C-¥Hg-THl (C-reactive protein, CRP)<]
’&4:(3.243.0 vs. 2.4+2.2 mg/dL, P=0.047), §4 X-A/¢ A/ EEA #lH, F4(56.6% vs. 27.0%, P<0.001; 6.0% vs. 0.0%,
P=0.032) 212 31 238 rRNA 33 22] & 5 0](96.4% vs. 64.6%, P<0.001) 7} MUMPE} 3-2]$F A4S H 3l Tt MUMP
T 83 F 309 (36.1%)2 DXCE, 38 (45.8%)2 TEXZ YA S ¥ 31 3L 155 (18.1%)2 CSTE F+7F8klth. 23 x| &
2 W7 o] a7k Ad W Alhe ZF THE 2 B WSS 1] CST 0] DXC, TFX v E.oh 2 d 2 744] 9] A|7ho]
B-25HA ZRFA1(10.3412.7 vs. 19.4417.2 A7, P=0.043; 10.3%12.7 vs. 25.0+20.1 A|Zt, P=0.003), DXC w2} TFX - AFo]of| &
Fol5t 2po] & H o] 2] ekRFthH(19.4417.2 vs. 25.0+20.1 A7, P=0.262).

ZE: CRPY| =2 A5 FH X-A At/ 247 vl 9 §2H4E, 18] 235 rRNA A2063G A S H 0|7k nta 2 2fo]

g

E 2343} §2]3F Q1 ko] %At CST 820l 4] DXCLFTEX Bafzol ulafo] o whe Wl 518 R 9lt}. 3% MUMP
of ciigh 2 5 2] 2% | 2AI1E A7) 915 o 2 Fm o) WIFH AT B R,
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