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L R=va I THBEPTORBADPEIED R E M. haemophi-
lum JEGIE % FEhE L 720 REF IR L, KRG TH -
72 DSUTAEBEMVE A2 B % B2 )8 M. haemophilum & HLIE D%
WA - EARTAIBRE OB HEIZ DWW TELR L 72w,
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BEARJE © 202X — 13 4R IS B IR 9802 Bk ) B ML A5 A v L
W2t U CREBE T BRI AT % FE M. 202X — 2 4F 1 A I HE
a2 —F Y AF Ak,

PUASEI G5 © 22X +14ETHI6HECTC=2a—EY X F
227 B © 72 12 sulfamethoxazole-trimethoprim (ST &
#1) 1 8¢ (sulfamethoxazole 400 mg, trimethoprim 80 mg) /
day 2V STz,

BRI 13 CTEREERE (V) % %5E. HLA-B52 By
o BRBEIIR KK L THRIZEIHF (methotrexate, cy-
closporine), EW MY ##] (tocilizumab), prednisolone 2
THHHB O 202X - 14E 3 3 & 0 W F48 % 012 % SEBI i
DSz, 202X 48 HEA» S W FEIZ, 10 AEH, 51 1
B 5D RE ;B L 72,
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Figure 1. Skin lesion sites submitted for acid-fast bacterial culture (January 16, 202X + 1).
a: Right thigh ulcer
b: Dorsal tubercle of the right hand
c: Crusted lesion on the left forearm
The upper figure illustrates the lesion site, while the lower figure presents the skin findings submitted for laboratory testing.

L 166/74 mmHg, MRH1104 /%5 W F, WEICOFE A
PRV THREEI AL 3S, AEEITEALBE (RZ1ES) CIENER %
DWIELTEBY, ALEH R, R EREAE AT L
Tololzw, JRRKAE L EREILHTAREE 572,

ABEfRfem 0 202X 4E 11 A 14 B2 1 6] H o A2 K BE HR S
B O PR B R & W BR A SR IR S, PiERge kT
B o7z PBEIE IR EPIBR N S VB & T L, 202X 4F 11
H 16 H 7 & cyclosporine, methotrexate, tocilizumab (& H
1IE L, prednisolone A28 & 7z, 202X 4F 11 H 19 H
7 & Mycobacterium avium complex (ZHE U7z & L C,
clarithromycin (CAM) (800 mg/day), rifampicin (RFP) (600
mg/day) 3% 5B S, 202X 4E 11 H 21 H A 5 CAM,
RFP (2l 2 T ethambutol (EB) (450 mg/day) 2%5iE8i1 X 1
7o 202X 4F 11 H 25 HICIZERPGREE & % 5 720 SREZ I
IZENE 2 £ ) 1 LB B2 TR Tdh - 72,

kT Fa—rh 202X +14E1 H 16 HOB 5T, 2~3 3
BRI OB ERED LI L, BIEBICND LA D B LT
ZNH Y, FROWHENEDE 2 Sz BEIERD & EIED
B2 I8 IS DU AT D, 1 1al H O R 5 2 05h ik &
o TWRWI EEEAT, WHEE & AR ZIEOMR %L
HiyE LT, RIS N BAROIBRHT % 5517 B 2R A%
FERTHURR A S (DUF, ASEEARZET) (TR L 720 BE iR
AREERES, ATFEE TR, ZAZikbE o 3 2205 55k
BENTwi (Figure 1)o 09 HAKRBEEE & HTE
Bz TS 2 AR SR AN AR L, 202X +14E 1 H 19 HIC%
W ENMAERGE o7 202X+14E1 A 27 HICHTE%
TAEET A 5 O E R EAR T W E M AT M. haemophilum 738

MENZ L& BREICHE L. ZORREEZITT, 4k
ZH®202X+141H 31 HIZEB 21k L, CAM(800 mg/
day), RFP (600 mg/day), sitafloxacin (STFX) (200 mg/
day) IS ZEWE L7z, 202X +14E 2 H 14 H2*5 CAM, RFP,
STFX 12/ 2 T minocycline (MINO) ZBIL 7, £ HX;
BAHEEICR Y, BHRZEORHBIIT 202X +14E3 H7H
WCEBBEICHE L. e Lo CAM (006
ng/mL), RFP (=0.125ug/mL), STFX (=025 =0125
pg/mL) 1233 % MIC fliAs kv Z & 2R L 720 MINO @
MIC 1 i3 1~2 pg/mL & CAM, RFP, STFX ® MIC i X
DHEDOTHolz72, 202X+14E3HIHICHIEL 72,
202X +14E 5 B 8 HIIEIRIZSLFHEH N T D 5 A5 72 e im0
LD L0, HHEMILH T CAM, RFP, STFX IZhNz
T faropenem (FRPM) #iBJIL 7z, 202X+14E9 H 4 HI
3P 720 FRPM i3l L, CAM, RFP, STFX & L7z
KAEBIE, CAM, RFP, STFX #~X— R & L7-Pili#iE
P2 CREIANCYIBBER 2475 & & T, JMRRE RN
DIERIZEE LTze BRBIREIC BV B LA 200 Bk o i %
Wi D 7201 75 72 S F-7 v+ 0 F+ F T /b a— 2
(FDG)-PET O W& A5, &8 0% HIREDEAZ MR
35 AT &7 (Figure 2)o M. haemophilum ® 1% 8%
DE D o 72 202X 4E 12 H 13 H (Figure 2-a) & # L T,
CAM, REP, STFX ®OL ¥ X VIZEBELTH 4 A %0 202
X+146 H5H (Figure 2-b) O CIE, KT o FDG 4
BpHE LA LTWADEZ DR TE 72 CAM, RFP,
STEX DL Y X VIZEHE LT LERMA L, B O30
FALLESBIZRIFCH L D00, 202X +241 H 25 H (Fig-
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Figure 2. Trends in antimicrobial therapy of Mycobacterium haemophilum infection and time-series evaluation by FDG-PET.
Whole-body FDG-PET imaging demonstrated multiple subcutaneous areas with increased FDG uptake. Image a (December 13, 202X)
showed the highest FDG uptake, indicating high M. haemophilum activity. Images b (June 5, 202X +1) and ¢ (January 25, 202X +2)
showed a dramatic decrease in FDG uptake after the initiation of appropriate antimicrobial therapy compared to image a.
Abbreviations: CAM: clarithromycin, RFP: rifampicin, EB: ethambutol, STFX: sitafloxacin, MINO: minocycline, FRPM: faropenem
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Table 1. Results of anti-acid bacteria culture
Acid-fast bacilli culture
0T 16S rRNA
Acid- . . o o and hsp65  Identifi-
fast Inspection Inspection Speci- Aciddast  Deeplex sheep 30C MGIT 30C geng cation by
o organiza- bacilli Myc-TB 1 0 .
bacilli date ‘ mens blood Add 1 mL of 2% analysis VITEK
culture tion smear assdy agar/  streptohemo  Ogawa from MS
chocolate  supplement  medium  colonies
agar
st November UrE{ii/Igiaslilt Left thigh ositive — negative — negative — —
14, 202X S tubercle P g g
Hospital
Right
thigh negative  negative negative negative negative — —
ulcer
Research ok positive
oslitive
Institute Dorsal p(A few (Culture
of Tuber-  (hercle M. colonies results were M.
culosis of the positive  haemoph- were determined negative haemophi- —
right ilum observed to be positive Tum
hand on day 38§04 Zat
of culture.) .
tion.)
January Right
2nd 16, thigh positive — negative — negative — —
202X +1 ulcer
positive* *
Dorsal (One
Kindai tubercle colony M.
indai " _ _ . _
Uni . of the positive was negative haemoph-
niversity . A
p right observed ilum
Hospital hand on day 34
of culture.)
Crusted
fatigue on . - . - . - -
the left positive negative negative
forearm
—: untested

MALDI-TOF MS: matrix-assisted laser desorption ionization-time of flight mass spectrometry
*: TSA II 5% Sheep blood agar M (Nippon Becton Dickinson Company, Ltd.)
**. AccuRate separated sheep blood agar/chocolate agar EX II (Shimadzu Diagnostics Corporation)

ure 2-¢) ® FDG-PET TiZ FDG /A5 W 2R AE L T
5720, ALY AN THREERTTH B,

Yo it LT, BREOEOM LZ AL LF5Esc
FIH ST GAERHH T LIZOWTEZBHEICHML
TBY, EFREOLSITEMFAEE LTRHEER TV D
DELTWD, H OB 2 k9 5t 72 R & Bk $ 5
C LI X D EATEHROEICELE L Tw b,

NMBEIEERE
1. 202X 11 A 148 1EHEOHBEESKRE (X
BEESRHEES)  EEMAFRERICTRRE (Table 1)

ISR E Y F A X, EHEHREARE R 72, PUEEY
fald, #ott(O—F I - F—F 3 UYeh), F— Ik —
Ve vt (REELS) 21TV, Bk 2+) Thoro i
BHEERIIN-T Y FV-L-Y AF A4~ - KEB{LF b Y 7L
(NALC-NaOH) #:12 X % i L3 £, MGIT & H6i 3 2% /1M1
it (LT 2% /N85 5 AORBESE T3 pkaath) L,
MGIT i BD N7 5 v 7 MGIT960 (HA~NZ b > - 54 v
F vy &), 2% /NNEHIE 30T S P05 C 6 381
WA U7zo BraEPhinh 2 R4 \Z, M. haemophilum % #%E L

THFAEPRAF L T\ /2 NALC-NaOH #:# otk % 30C 7 % =
L— Mo WEMEIER/Faal—EXT (BfESYA 77
JAT A v 7 A) ICEA LT 30T HIPEIC T 6 MR EL
72785, 202X +14E1 H 25 HICK: 22kt 2 i L7z

PCR i3 NALC-NaOH ML B B DO MR THEMi L 720 23 A
TagMan MTB-MAI (@Y 2 - ¥4 T 7 ) AT 4 v 7 Ak
R IR EBE & Mycobacterium avium (XY, Myco-
bacterium intracellulare 13 392% 4 7 V T TH - 72
(Figure 3)o —7Ji, uTAS WAKO gl MTB/MAI (§+74
U ARDEMSER A S ) T RTBRETH - 70

2. 202X+1¥ 1816 H 2HEBOHBERERE (Ta-

ble 1)

2\ HOPUERW B #21%, A RIREBE S, A F15 8 T,
FeEEE 2SR L S NFze T RTEMBA I b THIER NS 2
AT o 7z ARBREREE;, ATFHE TR W TIERK
Wb TR L 7212 OBUR % FEBFZEIT 12325 0 RT L 720

21 EEKEEWBETIT - -V W R M A (Table 1)

el S N7 RBREEE:, AT TASES, Ao nibiiiE o
PR BRI 2+) THho7 (Figure 4). Fia2ix 1 nl
H & Ak 1 CFMi L 72.PCR (& uTAS WAKO gl MTB/
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Figure 3. False-positive signals on polymerase chain reaction amplification curves for Mycobacterium intracellulare (COBAS TagMan
MAI).
The sample tested positive at 39.2 cycles; however, the reaction curve was insufficiently amplified.

Figure 4. Ziehl-Neelsen staining of the ulcer on the right thigh (x1,000).

Figure 5. Colony findings of Mycobacterium haemophilum colonies incubated at 30°C in air on AccuRate separated sheep blood/choco-
late agar EX II (Shimadzu Diagnostics Corporation).
a) 8 days, b) 15 days

MAI CHEMi L, #E&E#, M avium, M. intracellulare 1% bW E MR ZER /F 3 2 L — b EX I IZ M L 72 i
EMETH o 72 AT PRI, B2 34 HHIC30C 7% = % Figure 5 1278 L7zo A KRBT, 43R0 H T RS E 5T
L— MW EIMEER/FaaL—EXI (BEYA 75 FRETH - 72,

I A5 4 w27 A) Ficl au=—diR 2 %E L2, Matrix- 2.2 KGRI T1T - 7 BUME B 35 a8

assisted laser desorption ionization-time of flight mass spec- PR B AL, AORBERBES L BEE:, AF R TR
trometry (MALDI-TOF MS) % 5H & 3254 7 v 7 MS EFHETH - 720

(EA R a—=T x84, 9475 V32)IXTHy 7L — Bz IR & T AR T AT I X % W) 521X targeted next-

P EEBHETHE L2 2 A, FEMER99.9% T M. hae- generation sequencing (tNGS) #JE¥ & L 72 Deeplex Myc-
mophilum &g N7z, L 7-8E%%30C 7F 2L — TB assay (GenoScreen, https://www.genoscreen.fr/fr/
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Table 2. Antimicrobial susceptibility of Mycobacterium haemophilum
BrothMIC RGM BrothMIC SGM
Antimicrobial agents MIC (ug/mL) of ~ MIC (ug/mL) of MIC (ug/mL) of ~ MIC (ug/mL) of ~ Interpretive
M. haemophilum M. haemophilum M. haemophilum M. haemophilum  Preakpoint

in this case ATCC 29548 in this case ATCC 29548
Clarithromycin =0.06 0.125 =0.06 =0.06 S
Azithromycin 05 2 0.25 0.25
Rifabutin — — =0.25 =0.25 S
Rifampicin — — =0.125 =0.125 S
Sitafloxacin =0.25 =0.25 =0.125 =0.125
Levofloxacin <1 <1 — —
Moxifloxacin =0.25 =0.25 =0.25 =0.25 S
Ethambutol — — >16 >16
Ethionamide — — 8 8
Isoniazid — — 4 >4
Doxycycline 1 1 1 2 S
Minocycline — — 1 2 S
Faropenem =2 <2 — —
Imipenem =2 =2 — —
Clofazimine =0.06 =0.06 — —
Linezolid =1 =1 =2 =2 S
Meropenem =2 <2 — —
Trimethoprim-sulfamethoxazole =0.25/4.8 1/19 — S
Amikacin =4 =4 =8 =8 S
Kanamycin — — =2 4
Tobramycin 16 16 —

a: CLSI M24S 2rd Edition; antimicrobial agents and breakpoints for testing slowly growing nontuberculous Mycobacteria other than

MAC and Mycobacterium kansasii.
—: untested

genoscreen-services/produits/deeplex)® % 41T - 72, DNA #ifi
Wi, a7 4 J —+¥K & sodium dodecyl sulfate T L2
#2772/ —v - zaa RV itz o7z ATER TR
i OMHT I heat shock protein 65 (hsp65) #IEF (394 bp)
D IRHF O FEH, M. haemophilum ATCC 29548" (accession
No. AY299185) & 100% —%t L7z, Average coverage depth
1d X476 Th o720 HRBEEBES 2 5 13 S N dr o720

PUMR R K7 281, NALC-NaOH 12 & 2 Wi LB #%, MGIT
% BD N7 7 v 7 MGIT960 12T, 2% /MIEsH & TSA 11 5%
by VMEERR (HANXZ - 7 q v F vy VA
1) 13 30C SUPEHICT 6 MM FE L7z, B 7 HHIC
Deeplex Myc-TB assay ¢ M. haemophilum & [f]%E &7z,
MGIT ##E»SWO L, APV T N« NEYTY XV b
CRBE CRAFHME R A 2 1mL@imL, 30T 550 %
TR R ARGE L 720 ZOMR, AT TR & 5228
£ 38 HHIC TSAIIS% by VIMEFER M EIciaoa=—
EHEERBIK L720 MGITIEA ML T b - ANEHFTY AV M %
WML T30C IO FH2TH 5 20 HHICkELEE -7
PS5, 2% /ANIEF HE B 2B T H o 720 A7 KBRS 1355 58
BT dh - 72

%D 5 O E 1L 16S rRNA #E 1= T, hsp65 #E1x T % i
H L, 16S rRNA #{5F (920 bp) 1& M. haemophilum ATCC
20548" (accession No. NR_104888) & 99.89%, hsp65 itifzx
¥ (368 bp) X M. haemophilum ATCC 29548" (accession
No. AY299185) & 100% — 3 L 7z 72 ®, M. haemophilum

EHE L7z,

AR ZMHEMAIX, 7ORAI Y2 RGM ET ORI v
SGM (& b IZHHBIE T3kl tt) & Hwv7zo 2RI
EF Y bOBNSCEIHE - 7288, BELHRHOZ0IZ, £Fv
FOFHER 12 mLICH L TlmL (58%) A ML T b -
NEFTY A KW 2RI L7z, WNEEAMLT R
ANEFT Y XKW OB EFIHE - 7o KL 30T
REFEETTOLRRBELRDOZ8HHICMIC #HE L F
=%#%fli & L C M. haemophilum ATCC 29548 7% [ I {2 il
%€ L 725 ¥ % 1Z Clinical & Laboratory Standards Institute
(CLSI) M24S 2nd Edition” ® M. avium complex, Mycobac-
terium kansasii YA O BE5EE TN O F) @ B e 2 BE 1w L
7o EERRIZHS 2 iE 3 MIC fHiX, CAM =<0.06 pg/mL,
RFP =0.125ug/mL, STFX (=025, =0.125pug/mL) &
Al TdH - 72 (Table 2) — 7, MIC 2% ® % 78 L 72 3 Hl
1%, EB >16 ug/mL, ethionamide (ETH) 8 ug/mL, isoni-
azid (INH) 4 ug/mL, tobramycin (TOB) 16 ug/mL T» -
72 (Table 2)o

% =

HAE,  EINAMZ 3\ TS IR DU R (X B i ) <
HH"Y, FORT, INETHEEINTEZEND M. hae-
mophilum BEHHEOHEFIZHMER TH VY, ZOFRIC
1%, =BT RATHT o #2102 X B M. haemophilum &
YIEDBWBEDOIN EA—HE LTELLND, LA ST,

ARG R A MR8 Vol. 35 No. 4 2025, 47



334 WM EE T -

Bz J8 FE A% PUE T E & 5 9 5 & 1& M. haemophilum b J&
HEELTEETIRETH S,

IEAEALVEPUNE 1 1 LR KIS A B3 % 25", M. haemo-
philum OBFEH TOA MR EGFIIAHE ShTw Y,
LA L, M. haemophilum \ZifE/K° M) 23EG40R 1 7 % 1 B
MW, R EANOREL OWER, MK AT LAY, T
FT74 Y aDKEOINA T T 4 IVAY TXFT ) ORI
% EOBEEN O OGN D D, Fec RBBER DS L
TWALWREMED D 5o RWIC L B EIDEDTRIZIE, Tk
I AN 2 T HRIEHHIFIIREE & v o 2 ERTF OS5 b
TRIBEN D, ARAEFIT DA S H OBRBEERIIHN 2 T oo Pl
RETH o7 EWRIEICHG Lz EZ bz,

AIEBNL, FERBEINRI KT U TR, A2 n ),
prednisolone (2 & % {A# I, HHED K2 M. haemophilum
JRGIE 2 T L 720 B M O PR T BN M T H - 7295,
KRBt Cdh o 72720, 2 [l H O Bz BRI AE A FE T 2 i
AR L, FEBARD 5 EH INGS 2 5 & L 72 Deeplex
Myc-TB assay (2 & o T M. haemophilum 7SHGEIZFE X
720 TORFEEZIT, FEZEWYE LMREEERNEE
BEN, EARERIEFINCYEE Uz RN B R TS
X D BWISHEBCIERE L2 2 LR TARRFHITH - 72

BAE 1 0 H OB BHRRA DB & HIWI, B2 IEHS
MVEPUEE HE & W S, MAC 2 U - PiE 3 iG% (EB,
CAM, RFP) 2SBa S N7z —RRITEPL L 725 O O F0HE
BRI EIR L 720 2 M H OX548 T M. haemophilum & ¥ #
\Z CAM, RFP, STFX I[ZZH 2%, B g % FDG-PET
O R TIEE O g% L7z (Figure 2). FDG-PET (2
X BB, EFOWEHMELEELZEEST S LT
JHT% - 7= (Figure 2)o M. haemophilum J&4&hE O iG 12
5 AR 2 A K54 Videwnizd, BREL Y X U2l
B S TW s, CAM, rifamycin 523%, ciproflox-
acin DL I A I C12~24 0 R 59 5 2 ESHEMR D
—EM B E SN TWDE"Y, FEFSFE L T X 2 TiHH
PITONTBVENTH > 72,

PUB AR ERA 2 H3RB S, IR BHEBEETH -
720 M. haemophilum % &g L 788 %17- 7275, 1M H X
B TH o 720 2 M HIERBEO R TR RE D S 01|
PR EIC X ) M haemophilum & i€ L7z, ¥i3% 38
HHIZIEE I =—EEORF 2R, E£HE» S OREL,
16S rRNA 15T, hsp65 # 1T #H7 %, MALDI-TOF MS
(N4 F v 27 MS)IZ& Y M. haemophilum & i€ &M, Dee-
plex Myc-TB assay OffF & — L7z. FEIZIKWNE S T
Holzh, BHEEHIRER Z T 5700, #BYREMICES
WRVPELETH L, SHOBEBEAROKKIE, 4795 ST
BHlO¥ % EB, CAM, RFP OBEEOEENE Z SNz,

I % A TagMan MTB - MAI {2 T M. intracellurare K %
L s Nz2s, UBHAROMIEZ ZE A LRBO L7z
(Figure 3)o pnTAS WAKO gl MTB/MAI iZf&tETdh ), %
Btk 2% 2 & Nz 7o DA & il L7z O T h &4
L ELHERD D, TORKE LT, I/%VA TagMan
MTB - MAI ¥ 70 — 743812 BT, M. haemophilum
DFEFIZ VHIEDSTFA SN S Z LI12L ), EREE TR
DIV —THEE R L, M. intracellulare O#s4G 71— 74
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WAGERIT L 72 2 & TRERISAE U2 RetE A s S
naTwa,

Deeplex Myc-TB assay D&, NGS 7— ¥ OfF MO 15
BED 1D TH 5 average coverage depth (3% x 1000 % #
2B ENLVH, KRJEEHTIL average coverage depth A%
X476 LMMETH D, Hil S 7z M. haemophilum @ DNA
WARON TV Z LR Sz, F72, PCRIEEWH
G EDRELELRS-WREMEDH D, WH O PCRIZX 5 [H
W CTH - Ezbh, 29 LARIICBW» T,
Deeplex Myc-TB assay \C L B HENHGHTH - 720 HRTE
W OMAETRIITR WD, W27 &EOFRD
WFZERE BRI S B DD 5 .

M. haemophilum x5 % SEHNEZ MO J g3 kb S
TH 5T, CLSI M24S 2nd Edition” % European Committee
on Antimicrobial Susceptibility Testing ® F¥F = X » M I
WXV, GMl, BEXFOLZDIZA ML T b - ANTH T
AN R MU T 2R, BEEE LTHWS
% CAM, RFP, STFX ® MIC (&1%1H, EB, ETH, TOB,
INH @ MIC 1ZE o 2R L, [AEICHIE L 72 M. haemophilum
ATCC 29548" (Table 2) %, BEH™Y & WM TH - 720
M. haemophilum EIEE, RV EFEICREZER, VT 7
<AV UREEGEOCHRBOYVUE I THER O D EERD
REP (ZIHPEAL L7235 05 % 720, WHEZ IR 1) $EH K%
PRAEZIT) RETH A ), BHELSINTVRVWIIIRTIE,
M. haemophilum ATCC 29548" # £ fE & L T K2 &
L, XHWEZEREOBEMEZNL ZEDHEETH S,
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Cutaneous Mycobacterium haemophilum infection diagnosed via direct molecular identification
from skin tissue: A case report
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In recent years, skin and soft tissue infections caused by nontuberculous Mycobacterium haemophilum have increased. In
this case, a 28-year-old female patient with Takayasu's arteritis, receiving immunosuppressive drugs, including biologic
agents, and prednisolone, developed a severe cutaneous M. haemophilum infection. Two skin specimens were submitted for
acid-fast bacterial culture; the first yielded negative results, whereas the second was analyzed genetically using the Deeplex
Myc-TB assay (GenoScreen), a targeted next-generation sequencing method, which identified M. haemophilum in a dorsal
nodule on the right hand. Several colonies were isolated in culture and identified as M. haemophilum. The initial regimen—
clarithromycin (CAM), rifampicin (RFP), and ethambutol—based on treatment for Mycobacterium avium complex, was modi-
fied to CAM, RFP, and sitafloxacin, which was effective against M. haemophilum. The symptoms of the patients subse-
quently improved. Antimicrobial susceptibility testing revealed low minimum inhibitory concentration values for the adminis-
tered drugs. The incidence of skin and soft tissue infections caused by M. haemophilum is increasing. Culturing M. haemo-
philum at 30°C on sheep blood or chocolate agar, in addition to MGIT, is essential, especially when culturing skin and other
tissues with M. haemophilum. However, because some strains grow poorly, genetic testing should be actively considered, es-
pecially when culture is challenging to obtain despite a positive smear for the organism.

HABRRBAE Y ¥ MERE Vol 35 No. 4 2025, 49

=



