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Mycoplasma pneumoniae \3/NBIZ B 2 il 9D EE KR TH 5o AF T 2000 487> 5/ E

FHEIIZ BV T macrolide £33 (MLs) itk M. pneumoniae I&G4E D H3d > TLUBE, MLs itk M.
pneumoniae D53 HERIE LAD—T % 72 &5 T 2%, MLs ifPE M. pneumoniae JERSHEIE, BRI IRASELE
LCRBEREZ X2 LIER O SF, BT 56 b WE S Twv b, MLs ifE M. pneumoniae
2 & BN RBIR A E D S A OV THE STV 5, MLs il M. pneumoniae &4 Tl&, MLs
PG 48 KE~T72 e LA Lo F8 B h i o MLs & 5-% b 2~3 HZE#A%e < 341213, MLs itk M.
pneumoniae JEAHE DV FEVEAS N EHERETE B, 72721, MLs itk M. pneumoniae JEHHETH > T,
2~3 HUWIZIHET 236 b & 50 MLs ik M. pneumoniae BASFEDBEINC L 0, BRRBIS TDH qui-
nolone & D tosufloxacin (TFLX) % tetracycline 52 ® minocycline (MINO) %5954 — A%
T&7z. LaL, MLs 23 2 &Stk & 1ZBIR % < M. pneumoniae (2343 % TFLX, MINO O#/NEH
BRI (MIC) (&, quinolone RFED 7 A>T T L\ respiratory quinolone T 5 moxifloxacin, ga-
renoxacin mesilate hydrate % MLs &3 M. pneumoniae \2x3 % MLs (ZHARTE L, —HOIERITI1&
IR T RIS SUB I R AR o TREEAIR D 5 W REMEA D % o 72, quinolone SRFE LML O W RELE D %
D, MINO & 8 Al O/NEICRFEAEZ TH . bDIOT o S RS Ik (LikE, W, W
g, LR, P, DU, JUMIMTT c 65 MERR) OMRES T, 2012 40> MLs B EE O A M LRI ET
DD HREOMERIL 95% T, WD B VEETIZIHTERD 63% TH Y, HHEO LR WEETIIIERD
W LD BRI TH > 720 2012 41D AE O 1 KEHBERE TIT b7 RIS ol & Tld, MLs
DA GBI OMPEILIL 33.3% TH - 720 MLs DRiIFEG-25% O, FEIRDEGEED % T FULTRPESR 1E 90%
PLET®H %25, MLs OG-0 72 W OERIZ 50% DT Th b, AHOT T4 =) 57 ELES
7= & L 72 L, KBUBBE 2 22 L AR B OBHD S C & ENLEROME L D K
WeER 6N, L72h > T, MLs BifEEDO A2 Z I8 L 7P EFEDSHLETH o [NEIPR SIS
FEZHAA KT A4 >~ 2011 BRI, [JAID/JSC IEAHER#E A A F 2011 Tl M. pneumoniae JEGE 12K
52 MG, MLs B0 Y6 % MLs ORI 52372 1 uid MLs 2 4E3% L T %0 MLs 23R D
M. preumoniae Wi 9552 MLs Mt ¥k M. pneumoniae JEHAEIZ WX, M 2 L0 H 5 LB SN 254512
TFLX & %\ Z tetracycline RIEAE #IRFE L L TEE I N b,

Key words: macrolide-resistant Mycoplasma pneumoniae, child, community-acquired pneumonia,

epidemiology
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Mycoplasma pneumoniae \&, T2 BV THAET 2 I’
T EYE O E R WM AEN O —2T, HRH» 5 FH
W ERNFAETR I LGRS, TARERSEZTISEI T,
AN, R AT 2 TIRIEE R R DONER 2 b D TH
%o 7z, PLGERIE T XGERII A 10~20 G ES
WEINDY FFIT/RRTIE AT %D 10~20%, 6 %2
ETR6HZBRALETHHEDDHY, NAREFHTOBHE
CH7zo TREELERNRKE LTERLLEND L,

T—MIZH W ST b penicillin &% cephem % %
EDOMNIBES WBRESE IR R <, FITNRIZBIT 2
M. pneumoniae JEHE DTEHIE, EHGRHERETDH %
macrolide &% (MLs) OFEIIHG-DHATH 5%, WA
IR/ NEOE RN L LT, BAGHRMERETH S
tetracycline 238, DNA A FHESHK D quinolone Z3k 7
EHHWwWHLENRTWAEYY,

A2 T M. pneumoniae JEHRE (X EAFE B Z AT Z D

i LN B BT AR 577
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BL, [V ey 7iRIFONHEENLILbHo
7273, 1990 4ELAREIE 4 45 & & O FIITERATIE A S e <
o7z 2000 ELLRETIZIZIZ 24EB ZIT/NRITED
WL TV, 2011 4E7 & 2012 4122 TR B S
EFTICBVRE RITAfT RO,

FIMIZB1T 2~ A a7 7 X< hiifedFARDLIE, 1980
FRUCIE, BRORHEARDRES 5 [RAi%] & LT
WRZ WD <RI IS X o T/REFE 2500 A o/
RHAERAOME SN T = IZHEINTH =R T~
ADATHhIT Wz, LA L, 1999 4F 4 7 0BG AT
&0, WREARB W & 1T 5 72 M. pneumoniae &G4E D
W20 R Icy ) Bb Y, AER 500 7 i D 3k
WBEE S B DIV TV B, 1999 4 4 F LD
BAYEE IOV I27 4 a7 7 A<M D FHERIIL,
2000 AFELARE, EH 470 BEWERAS, AF A BEMETRC
Y, 2011 445 2012 4EIT AT T3 A Bh 1) 3 A% B 4 DA
k, b% o Twb", 72, MLs itk M. pneumo-
nige DEM O TAEDOBET LIRS N TV 575, KFA
BRI, ERHEER2SOWETH Y, HHhICE
\F % F A B R MLs O F IRy -4 5 2 2T
BT E v, AR, HIRIC X o TMERIE S £
LTETHDHD, WHFICTE - TUE, BUERITHORER S
GBS D RARD MLs TPEESRIZH 90% & D b A D
N5 FRAEIRASEBLE L CTRHIT & KB B % =
2 LIHEBIO A 65, B 5 b ks 08 S h
T 5o WATDYILRIZHE, MLs fif £ M. pneumoniae
WX BABREIDEML TW5B™, 2D X9 % MLs
THEERRIC & 2 MEBNZ L HARTORTH > 7225, il
TUEHIE, BRI, KE & SIS MLs i PERR O A AE D
HEINTWDETY WIS /NBRAER AN TOHED
FThs,

4 F TOHE IR IR ISR e 515 5z
Witk z T IAER S TB Y, M. pneumoniae JEFIE D 7
FARI T T ZAT) HIRDZBHI 05 ORI E TN T
Wirhroiz, 22T, AHRHATIINERFIRICRO T
T2 VRS, FEEIEEE, ST IR KA b DR
& B L 7R A IRE 217 ) "L SR LR %t &
172720 ARTIR/NERHEIETOEED LIz i
IR %

IL  MLs M4ED X 5 Z X' L

M. pneumoniae ® MLs (ZX 3 B3 V) K — 4 508
H7 2=y O 23STRNA O RARIZE 50 HHER T
13 23SrRNA K X 4 >~V » 2063 % H % 7213 2064 7 H
DT T= Y OES, 2617 FHOY + ¥ ¥ OREERD D
o TWbo HIRERDES 2 & T DOERALO AR
ZALSA L, MLs & F X A4 ¥ VAOFFEDMET L, &
HER 2 BETEF, MLs I L3 5%, BARWIZIE
2063 TFDT TS TT = ~DOER (A2063G) ik
2064 TDT TS TT =y ~NDOER (A2064G) FkH

RETH Y, T A2063G 222 IT/NEM 5612 5 50 HE S
N7z MLs it vk 90% Dl E% 5o ERRICE WY,
m. EEFERICLDIERIBES S

A2063G DEHETIE 14—, 15-B 3 MLs (Zxf L Cid—#t
WCREEMET®H 5. 16-8 8 MLs (28 L TIEEEAIC &
D, HE2VIIBERICEDVIESDENH Y, —EDOMENH
O BNV, FF7IC rokitamycin I22WTIHIES D &A%k
EL, PICREZEEDIZEZOSNDIEPTELET 5.
A2064G DERTIEZ 1425 16-HETXTD MLs 125
EHETH 5, 2B, WINOEEKD lincomycin X
clindamycin (2 1Z & B it T & %, Tetracycline %,
quinolone & HI 12 D> Tl MLs fif P 8 (2 12 &S %
A L TWw 5" M. pneumoniae O 3EH| A 1323S
rRNA FX A 2 VOREREROKRTHY, VEY—24
DFNRT P TMLPFELEL BN &S, M. pneumo-
nige \Z BV TIEZ O RERERONE (EIZTFHR, geno-
type) & FH RN RER E O EBEOME (FBIA, pheno-
type) L =T 59, bbb 2% tiak THE L7z,
FEHI RS M R & TR 97 (Table 1) o Tetracycline
S @ minocycline (MINO), quinolone & 3£ @ levoflox-
acin (LVFX) (&, MLs 1209 2 Btk & 3 BfR2% <,
MINO T 2 ug/mL, LVFX C1pug/mL % # % % MIC
ERTHMIIEAD SN d o720 T 72 quinolone Z¥H D
7T P L\ respiratory quinolone T %, moxiflox-
acin (MFLX), garenoxacin mesilate hydrate (GRNX)
& MLs g - fiftEich b 53, &b TEWY MIC
ZRLTWD, T72, EEMNIZEWT/MNEISH§ %58
Ji % L% L 72 tosufloxacin (TFLX) @ MIC90 i 05 ug/
mL TH o 72",

IV. MLs % M. pneumoniae O BRI

MLs i P4 M. pneumoniae 1 2000 45 LLFE 0 55 B 4k T 72
HHNBELHIZ% D, 2001 4E1C Okazaki HI2 X D WD T
WY, TOREREL 15% ik ShTwb,
Z D%, ANRIBIH K D M. pneumoniae |2 3B 1) % WiES
TIEM AR E 2003 4E D57 BERE D © 383D & kD, s HESR
FARR Z L ICABUSHIINT 2N H > T, AFTOW
1TAETH - 72 2006 41213 30.6%, TDH S LML
T, 2011 4E1212 89.5% & &b TEW I HERNHE I L
TwaY% IhLOMEHIARBEZ OIS HE R
TWbDT, EBOTI5A4=3)r7dat b )P LK
WIS R B L PRI B9,

V. ZREERMREICLIHIEICE TS
M. pneumoniae BEFAE DR IEER

FHBIX, 2008 4EH 5 IR EFRFRZ MBS L < 1
BEREHMIR % 2% L 72K M. pneumoniae EGE
MEEbN L/ EE % 412 PCR, MLs iffE#E R T2
BROMBLEREZITV, 794U T T7T5HAEM
pneumoniae JERRE DPEF T — ¥ & H AL H 2 HIRIEA <
HBOTWD, ZHidk, S THRET L7 (bigE, BE,
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Table 1. Invitro antimycoplasmal activity against clinical isolates of M. pneumoniae according to the presence or absence of a muta-

tion in the 23S rRNA gene Antimicrobial agent

MIC (mg/mL) for:
Antimicrobial Macrolide-sensitive M. pneumoniae (n = 66) Macrolide-resistant M. pneumoniae (n = 124)
agent FH Clinical isolate Clinical isolate
Range 50% 90% Range 50% 90%
Erythromycin ~ 0.0039 0.001-0.0078 0.0039 0.0078 128->128  >128 >128
Clarithromycin 0.002 0.001-0.0156 0.002 0.0039 128—>128 >128 >128
Azithromycin 0.00025 0.000125-0.001 0.00025 0.0005 16—>128 64 128
Rokitamycin 0.0156 0.0039-0.0313 0.0078 0.0156 0.0625-1 0.25 0.5
Clindamycin 2 0.25—4 1 2 32->128 128 >128
Minocycline 1 0.25—2 1 2 0.25-4 1 2
Tetracycline 0.5 0.25-1 0.5 0.5 0.25-1 0.5 0.5
Tosufloxacin 0.25 0.125-0.5 0.25 0.5 0.125-0.5 0.25 0.5
Garenoxacin 0.0313 0.0156—0.0625 0.0313 0.0625 0.0156—0.125 0.0313 0.0625
Levofloxacin 0.5 0.5-1 0.5 0.5 0.25-1 0.5 0.5
Moxifloxacin 0.0625 0.0625-0.125 0.125 0.125 0.0313-0.125 0.0625 0.125
100" i ERTH - 7252 2012 IO HE O 1 IREEEE T
90 - b7 Bk S oA TiE, MLs ORI 56 Ot AL
50 - 13 33.3% Td - 720 M. pneumoniae ® MLs T3
i RTINS & o TEB L, MLs DR 540 ), 5RO
60 - BT LT IE 90% P L TH 275, MLs O
o B DRSS 50% DT Th 52, KHO 7
- FAY T bATIEET— 5 % B L 2RI Gk
- O LY I EE R 5D, LA 5T, MLs i
v BEOH IS BB LRSI AT T 5.
1o~ ¥ 72, AT O b b R OTIE TR IE 2008
0- IO TR S, DBMEIMERICSH 57z, ERR S
2008 2009 2010 2011 2012

4

Fig. 1. Time course of the macrolide-sensitive M. pneumoniae
from real-time PCR results at the nasopharynx.

HOlE, Tk, R, PUE, JuMH5 c 65 fEEk) 2008 45 A
5 2012 4F % T 2120 SEBI ., 769 JEBIAEEE D L < I
real-time PCR C M. pneumoniae 2584 Tdh - 720 WakiZ
i 9% 484 JEBI, A IE0’ 285 FEBI Td o 720 BIRT
5 % MR L 72 769 SEBI R 561 i B Tl ks s A2 R &
BTz (73%) o M. pneumoniae THPEZRIZREAEIIC BA- L
2008 4E 56% (9/16) 225, 2009 4 69% (9/13), 2010
4E 72% (79/110), 2011 4F- 63% (176/281), 2012 4F-i 83%
(288/349) &,50% &5 80% A~ & FEH % 80 7 (Fig.
D WL DRI E T ELTHo727%, MLs i
BEOFNGA W LR WIS o 72 (Table
2)o EEOWETD, BIREND RO I 90%
T, BIED L WHETIRINTERD 54% TH Y, HiHHED
HOBETIR VI ESR T o 720 2012 40 MLs i3
DF e LS HTHIE D D B BEOWHERR 1 95% T, Hi
BEED 7 WRE T EZE AT 63% & 2008 4F & T E5-
LCW7e2s, Rk WHETIIEROME L b bW

13, 16~19 DO FHHFIE & /N & AR LA EA T
AVARR A GF PN

VL. MLs % M. pneumoniae (3§ 2 MEAFERE

MLs fiif ¥ M. pneumoniae @ 3 Wi & ¥ 2 B 51 o % At
(Y=o Y RA) HEEEIC L 2 MICTIEO W%
T BENED Y, EBERORBK L NV TITbI T 5 IiiE
FHSH (PAEE, IgM BEZWiE:i % &) = DNA Z M
(PCR #:8 X O LAMP i) TREDO A M2 HIW 32 2
LIETELRV, Lo L, LEloMm&EIINEeEELS
KOBEHEET 5 &R, M. pneumoniae ® 55 321213
PPLO 85t & ) Kesk i 2 WL L, WOREIZ1
HE~1 PR ZET LI L0, ENTIRERTE 5
HORENTVDE, ZO70, —HITIZEBIIH ORI
L 723EBIAS MLs i T3 2 5 &9 2% A X - T
RBL LR OWEHRET) Hikid v, PIRERGBOAE
W LA O BRI A S it o A 8 2 JIWFC & 2 oMt
TIE, MFICHEEIR L, SEINIATRTH 5™ MLs
B 53 D& M. pneumoniae &G4 O T ¥4 B 1%
14 BT, Wit M. pneumoniae &G D 1% 95 A3 -4 2
HOFBBILNSH 55 7 &, MLs % 5- R 2 vk O 55
AT A8 e ~T2 WM DL L 0S8 AHE < ¥ 2 ), MLs
h-% b 2~3 HIE B h3he < ¥ & 12 1&, MLs i % M.



VOL. 62 NO. 1

x7u74 Fittk~ 4 275 A~ 0¥ LEEOARE

113

Table 2. Prevalence of MR M. pneumoniae cases in seven areas of Japan and categorical variables for 561 pediatric patients with MR M. pneu-

moniae infection
Variable A:Kyushu area B: Chugoku area C:Shikoku area D:Kinkiarea E:Toukaiarea F:Kantou area G: Hokkaido area
(N=62) (N=196) (N=60) (N=110) (N=87) (N=9) (N=36)

No. of resistant cases/no. of M. pneumoniae infected patients (%)
2008 0/1 3/7 5/6 1/2 ND ND ND
2009 1/3 5/6 0/1 3/3 ND ND ND
2010 18/21 (85) 27/35 (77) 6/6 3/17 (17) ND ND 25/31 (80)
2011 24/49 (49) 55/119 (46) 40/42 (95) 35/42 (83) 11/11 (100) ND 11/18 (61)
2012 19/27 (70)  106/124 (85) 10/10 (100) 68/77 (88) 76/92 (82) 9/18 (50) 0/1
5-yr total (2008-2012) 62/101 (61)  196/291 (67) 61/65 (93)  110/141 (78)  87/103 (84) 9/18 (50) 36/50 (72)
No. of patients 62 196 61 110 87 9 36
Mean age, years, (range) 7.1 (0-14) 7.1 (0-14) 7.9 (0-15) 7.6 (1-15) 88 (3-15) 7.6 (3-13) 7.6 (2-13)

<1year-old 3 (5) 9 (5) 2 (3) 1(1) 0 0 0

2-5 years-old 23 (37) 51 (26) 23 (38) 36 (33) 22 (25) 3 (33) 10 (28)

>6 years-old 36 (58) 136 (69) 36 (59) 73 (66) 65 (75) 6 (67) 26 (72)
Gender (male/female) 31/31 113/83 36/24 55/55 39/48 6/3 18/18
No. (%) of disease cases
Pneumonia 36 (58) 116 (59) 41 (67) 76 (69) 58 (67) 5 (56) 23 (64)
Bronchitis 26 (42) 80 (41) 20 (33) 34 (31) 29 (33) 4 (44) 13 (36)
No. (%) of point mutations in domain V of 23S rRNA
A2063G 52 (84) 191 (98) 59 (96) 107 (97) 84 (97) 9 (100) 36 (100)
A2063T 10 (16) 4(2) 1(2) 3(3) 0 0 0
A2063C 0 0 1(2) 0 0 0 0
A2064G 0 1(0.1) 0 0 2(2) 0 0
C2617G 0 0 0 0 1(1) 0 0
No. (%) of patients with prior prescription
Macrolides 22 (35) 101 (52) 51 (84) 79 (72) 73 (84) 4 (44) 22 (61)
Minocycline 18 (29) 118 (60) 34 (56) 31 (28) 52 (60) 1(11) 6 (17)
Lincomycin 0 2 (1) 0 1(1) 0 0 0
Tosufloxacin 3 (5) 14 (7) 0 1(1) 1(1) 0 0
B-lactams 14 (22) 28 (14) 4 (6) 4 (4) 5 (6) 0 7 (19)
No. (%) of patients treated with effective antibiotics
Macrolides 14 (23) 28 (14) 7 (11) 15 (14) 7(8) 3 (33) 14 (39)
Minocycline 18 (29) 118 (60) 34 (56) 31 (28) 52 (60) 1(11) 6 (17)
Lincomycin 0 2 (1) 1(1) 0 0 0
Tosufloxacin 30 (48) 48 (25) 20 (33) 63 (57) 28 (32) 5 (56) 16 (44)
B-lactams 0 0 0 0 0 0

pneumoniae JEFIE D W FRVEDS W EHEE T X B0 7272
L. MLs iif Y M. pneumoniae JE G Tdh > TH, 2~3
HUWICHARICHRIZET 265 H 5. BUE MLs
VAT M. pneumoniae J&JeJiE \Z B IE 25 % % @ 1& MINO
Thbo, BUEO L T A, MINO IZxH$ Bk 135 1 S
T, 72, M. pneumoniae \ZHLWIGTE%Z A 5
quinolone &% H MLs i ERICERITH S, LA L, H
T/ JES# S 0 & B respiratory quinolone & TFLX
DH T %o M. pneumoniae JEIHEHHeH N % 56, MLs
e btk 48~T72 K¢ ] THREADS A O 72 W45 1E MLs i1k
M. pneumoniae F&4¢%E b & L ¢ TFLX, MINO % #%-
¥ 5

ZH O O/NEMI KB OV TOME T, MLs itk
M. pneumoniae & MLs & M. pneumoniae @ [ R#% 8 &
SIFSHR & (DNA 2 ¥ —%) OEWZ T 5 &, MLs
T PERRIC & 2 Wi 2260 ClE, MLs & & T 20 i 28
W15 225 <, MLs #4512 O Sl R i O3 A 755k <2 2
TdH o720 MLs AT MLs 7 5 MINO & iG# %

22T L 72 B CTUE R0 A 2 M 2 & BRI BH TR & 0 9 % 72

O, BERIEROYGE EMHBE L Twiz, L2 L, MINO

IR IR SN TRV 00, il IEF B

NTWVWEE VI bIFTIERL, RINEFEEDOWMD ZiED

TH—EBERRTRICEIROBRAZ RO LEND & -
> 24)

ZDt%, TFLX d ZO M 2175 720 2005 4E 00 5
2012 AENC Y PE F 72 X B SRR H R 2 527 L, PCR 12
X0 MLs it 4 & W & 7172 150 #1122 v T, MLs,
TFLX, MINO DRRNF & SIHBE R = D2 b % i L
72+ Azithromycin (AZM) (27 %)), clarithromycin
(CAM) (23 1), TFLX (62 1), MINO (38 ) (Z>w
THRERGROFIABMM TN, 306, 315,
231, 183 HTH o720 7272 L MLs £ 1Z AZM 10 1,
CAM I3 BIAPHBER SN TV L 72DREROWE LD
S A BRI AT R4\ 28, MLs B & X T TFLX,
MINO #ED P34 B BT A 5 7222,

F 72, UESEKG% QM OMBICEL T, £he
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Table 3. Clinical efficacies of macrolides, minocycline, and tosufloxacin against MR M. pneumoniae pneumo-

nia treatment

Treatment group
(no. of patients) or parameter

within 48 h after antibiotic administration

No. (%) of patients whose fever disappeared Avg no. of days of fever after

antibiotic administration

AZM (27)
CAM (23)
TFLX (62)
MINO (38)

Pvalue for:
AZM vs CAM
AZM vs TFLX
AZM vs MINO
CAM vs TFLX
CAM vs MINO
TFLX vs MINO

11 (41) 3.06*
11 (48) 3.15%
43 (69) 2.31

33 (87) 1.83

0.698 0.869
0.017 0.062
0.0002 0.002
0.067 0.081
0.001 0.008
0.047 0.152

* Antibiotic changed to TFLX or MINO at the second visit for 10 patients in the AZM group and 13 in the CAM

group.

n41%, 48%, 69%, 87% & MLs & Ik L T TFLX,
MINO #T% { 23## L T\ 72 (Table 3)% o ShIHEH i &
DAL % PURHEFIIRES & 512 48~96 B[] & B M T
RpD 3 KA ¥ FCTllE L7z 512 48 5 96 ] D
RO 1E MINO (p=0016) A5 % 4T, %KT TFLX
(p=0049), AZM(p=0273), CAM(p=0107)TH Y,
P3G BYI I R DU P T 12 48 IRE I DR A 7 LR IRE
We—FLTw7¥, Thid Okada b O & b RO
R TH o 7% HFHETIRIHE L72BREEIE, MLs
#ETH 30%, TFLX TH 60%, MINO T# 80% Td -
2o WOFAEZD % b 0 D MLs fit PEIEH 13 MINO @
RSB T WP,

it PERR LR & IR THBE RS, BifEn L 25
M PERR DS EZ R & ) S B L R TV E DI E TV R
(372 M. pneumoniae JEFEIZ I L T\ 722%, HAER]
PHML TWB &) i R TRIRO L Tw A
Vo M. preumoniae JEHIE O REIZ I W H AR O B 2
BB EEL D b EORIBISEDI R G LTWD L
EZHNTWDo L7z Tt O HBLASTHE B O 1Y
MDA 5 HEEIIEVEE 2 SN b, JIHELND
WHHEEE L CidimiE LDH fiEAs 480 IU/L % # 2 %, IL-18
WEETH L6, AT794 FPHEMTH LW D
27 EBRRA W &, RIETET A DA A 2 HSE R E
AEINTVREZEZONDYELRLEIAT UL FEOH
HPEREND, 12720, kA Taf F&GE#ER
BRI TH Do [/NEMPRESGEGFIEBHETA FTAL ¥
2011 B4k, [JAID/JSC BRGREGHE A A F 2011] Tix
M. pneumoniae JERHE XS % AN iEHEE, MLs &k
4% MLs O i #2 3£ 5- 537 17 1LiE MLs 2 #E3E L Tw
%o MLs % %) D M. pneumoniae fili 9 %> MLs i} ¥4 M.
pneumoniae JEHHEIZ X, HT 5 LEDH 5 Ll s h
53412 TFLX & 5 Wi tetracycline R D% 5 % %
B3 %27, BIREETlE, TFLX E#EREEC THik] 239

B, BLWHEIZ [ 37I A7) 2HATHRV,
R OBSHEOILRBE TN D, /NI M. pneumoniae
BYEIL, EEHREETAZEETHY, EERS S
L3P LHLEE Lk, TFLX %% quinolone RN
M. pneumoniae JEFHE X 2V —F ¥ OREHIZER %
RETH D, T2, LBOPRERARS VT L2E2FGT 572
O, FILAEMHREZIILOETHERE L WEND
M ORI 2 M0 5T EEND D 50 12, qui-
nolone i ¥ Haemophilus influenzae (4 ¥ 7 Vv = ¥ 4
W OWMmzERL, WRICBTS -T2 & ~—EIEE
T YEYY Vit 4 v 7 Vv VW E (BLNAR) BEO#E
BALIC D 235 a5 525 Quinolone & FEH 125t
T HMERIZIRPCRELMETH Y, FRI/NEHR
T, TO#MIEMHEL (KDL TV,

¥ 72, MINO % 8ARi/NRICHRS L2E, Wy
DOE[R T F ANVEREASE, —BEEFRELAERED
AEHZR T L2H 0, FHRIZZTH 5%, Doxy-
cycline 1, MINO £ ) I ~DOwB IV wETS
Wb H DD, NEHEAIR L, FABECHEIC M.
pneumoniae & & F 72\ o

A D M. pneumoniae lili 436 #E V2B LT [JAID/JSC
JEYEIE IR AT A N 2011)Tlid MLs, MINO 2388 —#R T
&, quinolone RIRITH BINTH 5%,

Quinolone SR IZK 3 B M PEARIZERIR 7 #Edk & L C D3k
TI R\, in vitro DEBRTHHEZ HR§ 5 Z & HWREH
SN TV 5%, Quinolone ZEDHELHIZ, quinolone i
WM& WA F AT A WREERH 5 Z L AREINT
Wb, F72—%12, tetracycline 23D YE & HAIHEH
R 7oMWL EXBEESLTEY, IhsoifEz
FIE77AIFDNA ZA L THEGRSINLE, —, M
pneumoniae TW& 77 A I N EALROEBIZF A3 8RR L
Twize, FHIPEH AR Y 7 &2 L7z tetracycline ZH#H 2
I AMEIRECIC WEEZ NS, T, TEHER



VOL. 62 NO. 1

<054 Rk~ A 275 X~ oEEEREEROGRM: 115

TdH 5 16SrRNA 1B LT, MLs IZHB L T tetracy-
cline R¥i%, MERZFELIVWEEZ LTV,
LA LIE4E, EERIYIC tetracycline RENARERZVED M.
pneumoniae ¥ ZVEH L, 16S rRNA RZE OB 5 3%
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Nationwide surveillance and therapeutic efficacy of antimicrobial agents against
macrolide-resistant Mycoplasma pneumoniae infection in pediatric patients

Yasuhiro Kawai
Department of Pediatrics, Kawasaki Medical School, 577 Matsushima, Kurashiki, Okayama, Japan

Mycoplasma pneumoniae is a common causative pathogen of respiratory tract infections in children and
young adults. During 2010 and 2012, epidemics of M. pneumoniae infection, especially among children, oc-
curred throughout Japan, and the incidences were the highest that had been observed in the previous dec-
ade. For the treatment of M. pneumoniae, which, unlike most other types of bacteria, has no cell wall, protein
synthesis inhibitors such as macrolides or tetracyclines or DNA synthesis inhibitors such as quinolones are
used in adults. Macrolides are generally considered to be the first-choice agents for the treatment of M. pneu-
moniae infection in pediatric patients. In 2000, however, M. pneumoniae strains showing resistance to macrol-
ides were isolated from clinical samples obtained from Japanese pediatric patients with pneumonia, and
macrolide resistance has become widespread in Japan. Macrolide-resistant (MR) M. pneumoniae is also
emerging in pediatric populations in other countries. However, data on MR M. pneumoniae have mostly been
reported for limited areas, and there are no reports on regional differences in the prevalence of MR M. pneu-
monige throughout Japan. We conducted nationwide surveillance to investigate regional differences in
macrolide-resistant (MR) Mycoplasma pneumoniae strains in Japan. The prevalence of MR M. pneumoniae in pe-
diatric patients gradually increased between 2008 and 2012. Although regional differences were observed,
high levels of MR genes were detected in all seven surveillance areas throughout Japan and ranged in pre-
valence from 50% to 93%. These regional differences were closely related to the previous administration of
macrolides.

Of these, 150 patients had a strain with an MR gene and 134 had one with an A-to-G mutation at position
2063 of M. pneumoniae 23S rRNA domain V. Azithromycin (n=27), clarithromycin (n = 23), tosufloxacin (n =
62), or minocycline (n =38) was used for definitive treatment of patients with MR M. pneumoniae. Deferves-
cence within 48 h after the initiation of antibiotic therapy was observed in 41 % of the patients in the azithro-
mycin group, 48% of those in the clarithromycin group, 69% of those in the tosufloxacin group, and 87% of
those in the minocycline group. The average number of days of fever after the administration of antibiotic
treatment was lower in the minocycline and tosufloxacin groups than in the macrolide groups. The decrease
in the M. pneumonine burden, as estimated by the number of DNA copies, after 48 to 96 h of treatment was
more rapid in patients receiving minocycline (p = 0.016) than in those receiving tosufloxacin (p = 0.049),
azithromycin (p = 0.273), or clarithromycin (p =0.107). We found that the clinical and bacteriological effica-
cies of macrolides against MR M. pneumoniae pneumonia was low. Our results indicated that minocycline
rather than tosufloxacin can be considered the first-choice drug for the treatment of M. pneumoniae pneumo-
nia in children aged >8 years.



