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& B

i

b o BDERFK (Our Common Future) D728 12

Wi, SDGs (LAFY TV—X) LWIHISELFIZTS
LS 2 TWwF 9, ZHid Sustainable Develop-
ment Goals (FEiR T BERBASE BIE) OB T A, 2
DOEEIFMELNH L 7-8#1E 2015 £ 9 BICH N7
ERESIv T, ZOHIvIT MBEER Tbhb
NOWMHREZEESS © Ffg W RERFF D728 D 2030
TPV F] #RINLE L STV 5 &% 2030
FERERIEHRE EDOAR, #HIK, KRDIZDD
THFHE T, BE ARBLIUREO=20DHH
DOOERTELZEEZEELL, 2O0HZELLT,
SDGs DEREHIE T &2 EL72e SDGs X 17
D HIE(Goals) X EL HABICHEEE BHRL 24
LFRLITREZR, XX VRREE(ZEZEELTVE
T ITOBELIZ, 1BEWERLE. 2 §LikE Loz,
SETONIRELEMNE, A BOBVHELAAL
RN VAT b AL - 33 A )
o TWVET, ZOVOP LU TIZHRALET,
Goal 3[2TOAICEREEEHE ]

WERIZIZERFIBE., RREESRERC. BN
RERKRBRY —-ECAZ2ZIT 5N WALH 36 E AN
AEEbNTWET, Goal 3D F—F v MIE[TXT
DAL BRE, "AVAY 7 —EANDT 72 A,
BIVWEEREERET7F Ot &2 = N—Y
Ve NIVA - FHNNLy V(UHC) 2B $5] £HVET
UHC &, #IBETTORBEER L ZITON S
(Universal health coverage: everyone, every-
where) # HEE &L LTWE$, HAIZ, 1961 4 4 AICE
RERRBESSEMICIE S, F RS R R
PHELLF LTz TOREHERFIEICEESZFREL
THRBEBR~OT7 7 A%RE L, BYIC UHC %%
WLELze EDOZLDVEROMFEROBERFMIC
Dol ERBORBILNTERA, —HHER LA
%L UHC &ixiz&®md, HE . R, HEROE
TR, KEFHECE, FEWHE. KK -KE- -+
BOHYIZ L BT 2 L EEIIRE T
Goal 4[EDB/WHEBZHARKIC]

FTRTOALIZ, EZNEPZITONLAFTEOSE
WEFERMLL, AEFTORESYRETLL SN,
FOHOY -4y M2id [2030 £F Tz, HElERD
BWETOAD, BME TEOB WM EKETCME

wE M kBT

HE. BEHETFSFIIZRTOoNIIT5]EHY
9, Goal 1l [EWZZCEHICHDBBRLETH, H
RIZEHEETHLD00, TELOBEEL V) HED
LAFTETARLLI ADTFEGNRERIKREBIZHL LV
bTVET, COHED[FLEOOER] & [HHA
MEW | ZE LT3, HNHWAERLIE. 20EOEM
AL TS (HE3F O ALS BT % i A B O FTRT
E o THREL - O R IAED 532 72 2 W itk
DZLEHEL. TEOORERLIGMHMHAERIZH 2 18
RRMMOTFELDHERERTEFREEE LT 29
Vol FESBIR, BHOKAEFEIZERL [HITH
BR]JEIRELVETH, BRFWEFLZERICHFTR
HEROBZIZZ LA, BRI P OILL., ek
A TAMZREICEINTLEIEMICHDET. H
RKOFESDEREIZS. OECD IMBEEO F CTHRE
DKEIZHDLZERTHFLTLE ) DN BRITEZD
HEREREOBAICTEOOHREREZ R, &
KDBDHFEEITREEEZR/ID, TN, b2 LED
LRFEEREFETHIEHNTE, Japanese Dream D&
LERTLIz, BEOHRIIEHL LTHETT N
BOAARLETELEOREIIRELRY, BEOHK
K THIREEN TRV TFEL bl NnEZ L
DDA T, SHEHMIuFMOBE, Hot%

DHFED T, TN bbER oz KFEENF—~H—ET
FLZEBATVRLEDOREDHYT T, HEROINF
TOERIEROSVWHEEKEICEZZONTELIZ
TT, HEKREDEKTVESEROERDERARITT
BRHPLEIIRYET,

SDGs ¥, —REEZ LEOBEICAZETH. B
RFENZELB2) —V T ANF—DHH, HEEH RO
b EMA, LEEORETHIHN T, FEBUY
WEEOEIICLIT TBORELRL., FL-REAE
BEOBRICEDLELEBXORMAL EDOOH) E
To bhbI@EDORFK(Our Common Future) D7
DS, MERDERTAH2010, FEBAFE ERIZIE
WRESFEE LY THMBBOREEBRLTCWA2E
T2nWbDTE, SThILbNHERAIZTESZ L3
TLE)o BEAZZTATRAD.
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((CE #)))

Ifit 3% 2 & 0F L7 B PE RIS X475
ESARHE DA RTEITDONT

AR TR AT R~ 5 — R

T AT R

[EE]

ESA (erythropoiesis stimulating agent) %L,
TR S MEEETH5HFHRIEBERERE(MDS)
DHRHEIEHRRDONT VS, ShFKZL T, BESE
WX BB HEMOREL U5 LB SR MR IE R
15 FD076RBMEGER L), FRFERBRIERLFDS
Ozt (EBI2), ZARREMIM/MRIMAESSER 2 44F
D8 ORI GERBI3) D 3FEFIKT LT ESA #E%
TIMBER. WIS REERBIZLZMBEREDT:
¥ 5E f B9 12 AR M B I % 6 B2 & 9 i AR AR IE B C
Holz. JEF1TIE ESA BRI 3 A%, EPR 2
TIZ 6 Ak, ERI3TIX 10 2 A %I MRS 5
PiIEIc&7:. ZoZkHh s MDS UM oImEERICE
WTh ESA BIEDHER TH LA EeEATRIR SN,

[#—7—F]
ESA i, MR AORM, WK, BiaEmn

[ZUBIC]

EMHEIMICBITHE S A(erythropoiesis stimulat-
ing agent) BEIIELATPNTVBEY, —FT, MK
¥ BTl F B R P BE & B (myelodysplastic syn-
drome:MDS) O HIRBEBIGH B Y, [EEHINT
V13275 MDS BA DR BIZOWTIE, 20K
SUFIIOVTIEIAHTH S,

I 00 $ D B 3 1 LA RO X2 AR B A I/ N AR I 7
EOF ST R RO E MR L A7z in vitro D
& MEMEERATIE, T ATRILF (erythro-
poietin:EPO) RIS RFER A & MM 20 =—3
BREED T L AXFROIEF F fEMAg & i LML T
VDI EDTRENT VS, ETHIILE B M
LB IY, BEMEOKAD, TORSELTHNE
mz2LRmRBIEERETEE)CRD T2, #
RERFERBTIE, TORRIMWREE DA TS
{, BMiOKFERELLTTHREZLARERRMA
DO LIFRIEIATRIE SN TEY D, RIS
RBETHD . COLIRRp o7 REE EHERBRC

SO, FIHMS, BILEFRK, =ERE,
Rz, A LEERR
HHPAK, BANEX

OB I EPO &5 (ESA ##1E) 12 & 5 R MEK
BMOFEIIOWTCIEEEKDHLLIATH S .

4h, BEECIIEREANORBEL L
MK O MR BICE S AFEZITV, BIIMER

Rl ons. RECETLIHHEAIIEFOBH®
BMEYBEMEPELDY SNIIEBEEBRTHAIMEK

REBILLBLOTHLEHEE SN FIRRIZ 3ESIE
Bl MAKAE D SR TE 7. ER 2 TIZ R BRRERE &
DYFELALN, LEREOWEICH DL o7,

MDS LAt ol e iz 8135 ESA EF:OH G E
PRBEEINTBADOEEEEZONT-DT, ik
R 5.

[fEf]

FEFI 1 - JFES M #E#RMESE (idiopathic myelofibro-
sis:IMF) 2 &8 L7-7 6 ik B

2004 £ EIED IMF OB#E. S1EM LB,
BHOALE, BWEETEA LT/, Hb8g/dl bl
T2 h L BUNBHEL, OASMEINCI RS20,
ERIN R B M Z FEAT LTz, 2018 48 4 H 4B~
I, EIMo#HE & Ruxolitinib phosphate, Me-
tenolone acetate DX TEE 21T > TV /2. 2019
4£ 5 H BUN(mg/dl)/CRE (mg/dl)/eGFR (ml/
min/1.73m2) 42.2/1.54/35 L B RERERBE EHEFT L,
BNP(pg/ml)235.8 % £ & L 72. WBC(/ul)/Hb (g/
dl)/PLT (J3/ul) 3800/7.9/65.7 £ B ML A& H T W
7z, Il EPO (mIU/m1)1210 i EH LT, Bk
EILIDEUBMOIRELHRE L LE20N, B
B R % 8% 8 O Darbepoetin alfad0ug/2
HETHGLAZEZS, BAHEL, BB8IZF1H
BZLICHEAT LT Wiz B2, 2019 48 8 B 5 B& #fk
WCARE LR o7 ESA BREF AR %Z/R T L TOHIM
1231 1@ (62 Hifr) THotz. IODIMFABEFIC
ESA BEHOANEZ O Vi (Hb g/dl) OB E IR
LZ=.
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SEBI1 IMF& G5 (1)

Darbepoetinalfa 40 ug/ 285

CoFERERIEEEE T

——

2019/5/20 8/6 10/21

JEB 2 : R3FE Bk (pure red cell aplasia:PRCA) %
AHL728 0t

2018 4E 9 H, Blin7-%, YkE~HBirshiz. 18
AL, LEMENSCTRRSEAR @RS Th o7
WBC (/ul)/Hb(g/dl)/PLT (Ji/ul) 4200/7.1/36.3
T, BHREOER, FRIFEES (PRCA) LBHsn .
Ciclosporin & Prednisolone DG # % BAtG L 7-. I
f EPO1900, BUN/CRE/eGFR 13.8/0.64 /89
BNP235.8 Tho7-.

2019 £ 4 A BUN/CRE/eGFR; 28.0/1.11/36,
Hb/ Ret (%) 81/0.7&, AL BH-LAREIZLEH
%h 72 B M i & @ 3 4, Ciclosporin & Prednisolone
DFY A+ 437 5T Ciclosporin 12 & B EHEEILT
W&z b, [FHD S Darbepoetin alfa30 u g/2
BELZWGL, ER2075770L) 28 ABL, &l
HE L. FOREHE 2019 4 10 A H & 6 i % B B
L7z, #iMmE i 22 \(44 B{L) THo/z. BILHK
FELI270, BmbhdEL-EE 250, Ciclosporin
& Prednisolone d FHIE$ 5 Z & AT E /2. 2019 4 11
H BUN/CRE/eGFR18.3/0.91/44 Hb/Retl0.2/2,1
BNP319.2 L7 1), BHERELAMOUWEDROTV S,
(M@PRCAABH)

JEBI2: PRCAS BB (M 2)
Darbepoetinalfe 30 ug/ 2@ &

R AR
E)

e ———

2019/4/1 2019/5/1 2019/6/1 2019/7/1 2019/8/1 2019/8/1 2019/10/1 2018/11/1

FEB) 3 0 A RE M M /AR I JE (essential thrombo-
cythemia:ET) # & HEL7-8 Ok

2008 4F 58 4 O A BV 1f /AR 1 #E(ET) T, Hy-
droxycarbamide |2 CIHl/MIEA 7 > b —)L & T
Wi s, BIASEST LT EES 2018 4F 4 A4k
RS, B LTEHMEIT> Tz, 2019 4 2
H BUN/CRE/eGFR15.9/0.90/46, Hb7.3 Il EPO
R 409 T, BMOFEROFREEEIT o725, Mol
W BT/ SNz, 20194F 8 A BUN/CRE/eGFR
25.6/1.17/34,Hb7.6 TH Y, BHAIMABF L HI S,
Darbepoetin alfa 30 ug /2 BEH»SHIELY. 9A
PH 40 ug, IORDPH 60 ug~ \WEELZ. TOKR
2019 4 6 A S Ik MR L 72, S i 8 W1 (16 HAL)
Thotz. (ROETEBEH)

FEH3: ETEPF6I (K3)
Darbepoetinalfa 30 ug 40pg 60ug/28H

T L gl

2019/8/1 2019/9/1 2019/10/1 2019/11/1

[#%]

BHEIMEIZ, NEFOCYORTICRE 714
EDOEPO VEBICBWTEEAINLZWVWILIZEST
FlERCSNZEMTHY), BMOFERFTBEEISN
CRDLNBEVLDEEREINTVEY., SHO3E
Bk, bedEEBEBICMBRERBEEZELTRBY, M
FAEBFUBIMOERIIY T TSRV, BREE
124 % EPO BAKTICL-THERBIENBEME
IIRBEIE—FK LTV A RERBETH L MBREBEDONR
BEERTLE, JEF1OFESEME KR ER 3
DA REME /MR I TIESSIES 1 04ELL ERRA L,
ZOX) A, BHBEEEREBIIR U TR I
LBy, EMMHRORD, ZLTEOREELT
AL E MBS SN S, KR, PLmERE A iE
RETHE)IChY, HEHNEFINLIRELERS
FEBIL, 3L BEMBLEZONLBIED H o7z
FEB 2 DB RMUARFEHRECIE, WREEOABLTS
<, WHIZ T MBEZALARESR MO S L
PHHNSHIREEEZ LN TS, ThOHDRER
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EZRLI-HZT, BHWEKTIETL, EPOEAK
TREoTHIERIENLEME V) HRE, 2F)E
HEIMOZRT Db L ESA BELXHITL/A. EFILT
I ESA BB 3 HABK, EM2TIE62HRE,
FEBI3TIZ 10 2 AZICEHMKAE P LR TEX A1
BifASEL .

EREED VB REMOBEE 2B EMT S
GFRETOBEZIZ, MiEZ L7 F = 2mg/d] LA
E, FRELTF=V - 275 AE 20 ~ 30ml/
min MTFREELENTEYY, —HKIcZ0H) ol
RIS AL R AR ESA #EF BB IR TS, 3k
FEAT MR RE R E (¢ ] S 7z Darbepoetin alfa Oifi
WRBEMATIE, ESABELZRGETAILBBLIZ2H
BICBRMOBENRLNTWEY, SHD 3EFDE
S A LB 5 8 BUN/CRE/eGFR i%, —f&®
BHEMORKBEREEIZIZFRETH-7. LL, &
MoOYFEL R BRI ZER (QIMFAHEH, @
PRCAEPE, GETAEPEE) OO L) IR R RIE
LTw/z, Z2LTC, i E cofifiaio s
AR EREL B E Clc By OB M A mIC
HARTHEZ2EL/-BEAEMER B2 EBERRICA
LCWep b ThreEZOLNT. RRENIZEZDLL,
S EDERIE ESA B Lo THA 8D EPO 25#
SN, EHEEEEICL A EPO EAKT 2#H-oTW
mtEZLNA. ZLT, FRAOEEX, #BLAE
Z8 VB B A ME i & AR /AR T E 0 & i EPO
DT H HARMERE MATERMNL DB AS A 2 DT
vy, BBV R R IR CldE M 5E M
OB TH B0 LHEIERES KT LTV ADTId 2w

MmEnH Tkl ZOLH)RIRETH-TH, ESA K
ETTEIREDEPO IZ L AR Lo T izo

SRR EN BD TR VLN I THotz.
LE O 3 AEFDOERBEBIZZ DO L) R BELEMNITS
FERTH o7z, Bl & MR L O3 4 2255 1L
FHABE TS LB BR B CH o 7o Z L AsTE W L2 RE I
BEWwWEEZLNT:.

MR B THESAREIZOWTIE, BHEAM
IZHEWT, 2014FEICMDSIZBIAEMIZH LT
BRERERY, BHTRELZoTWA ZOMER
BHILHIE LTV E ) 2 RR P ET LTV AR WK
AZAIZMDSHUIBWTE AL, BRFIXT1%TH
BEBMEENTWAEY, ST B EEOIEEE M1 (FRIER
TEMBTERMAE), Lo TWBERIFEBIMDY
EEFBVEEZILONTVS . ZOREIZBVTIL,
2R BELT, BHEFME EPO )& 500mU/ml &

WOIEFNZBWTRIEPRIFOEMAHY, MDS i
BBV THERHNO EPO MR EDEIELSEIMIZE
BEEZTWBRIENRBEINTVS, L2 oTEK
FEBI CORAER Z L AE 2 S, ESA #EIC L AIMH
EPORE LAPEMEZFHEZEIL TWEOTR 2V
LHEEIN G,

MERBEETIE, BEAREEN, FHEEK
FEBERE L DT WO ORMKE % E CRERETH
% A Best support therapy &#r &, I
TW5 . Z LU THEPH D BRI Tl B E % i
ENBEEL VD WIMIC X DM EEBRER YA
WARBFE L EIE, MABEOREDOELFALNS
B, FOMELORENH L. ZDLH) HERTHE M
POMBRINDIERIIKEN.ZLT, EHIT50%
BMiowE R, WilloHE DA IRERH, 40
FHUESRE, QOL-ADL o L, LHEEEOUE,
ABRHOE®B, BAREOETHHRELIEIZHb]
STHESINTVS®,

SBHESIMBOMBEEAIZBWTY, BN §5
ESA #iE0HBEO R ER I N5,

(#5EE]

FREEIZLSEPO EAKTICL-THEREISN
BEIM, WhWwABEMEEMIZHN LT ESA #EEZITW,
EBREATHIMBEEORMAREL, KA
RELSBA L2 3EMEHRE L. MBEEREDOR
Mm& ESA #EICBLTORBICEGERETH L E
Zzobhi:.

REBOERIE, F2AEAMBEFERFMER
ZRAWTHREL.

FIRTRE COl RICHILEREWEDNFRA.

VEPORETHY, EXLICTORETHS.

B, MRNUIBEERELVI-EORHEELESR
B&SIERREDENELTWS,

[3Zik]

1) Tanaka T, Nangaku M, Imai E et al: Safety
and effectiveness of long-term of darbepoetin
alfa in non-dialysis patients with chronic kid-
ney disease: a post-marketing surveillance
study in Japan. Clin Exp Nephrol 2019; 23:
231-243

2) Wil %KY A7 MDS D<Ak —
PRI 2020561 (9) ;1212-1217

VAV, &
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3) REKRKE, MHERER AILE BEE: =&k
W B E, 2006 4 2 A 2 HEAT, p944-
950, p960-966

4) 2015 FhR  BHEEREREE BT AFHENE
WMOTARTA4 Y. BABNEZSHEE 2016:
49 % 2 5 189-158

5) Kohaguro K, Tomiyama N, Kinjo K et al:
Prevalence of anemia according to stage of
chronic kidney disease in a large screening
cohort of Japanese. Clin Exp Nephrol 2009;
13: 614-620

6) Tsubakihara Y, Geiyo F, Nishi S et al:High
target hemoglobin with erythropoiesis-stimu-
lating agents has advantages in the renal
function of non-dialysis chronic kidney dis-
ease patients. Ther Apher Dial 2012: 16 (6) :
529-540
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((CE@M)))

Stanford ARk K Bl iR % s
i BHE IR 2 S PF L 72— P

a3 PR

[EE]

FEBNIE, 54 B WEERZ R L%, LOE
EBIVEHREEL &L, HEHREINL
Stanford A T KBk #E - WA SEHB)RPAZE 2 &
PEL, ILHEPRRN M E 2 X 72 LTz, SRR
L BMBREREO RAAITIZ L L, RENEEY
THHeE L ICUKRTMEI Y Pa— V&7
EGEHETo720, METY POu—VRRERD,
EERHICFE L. 2MEKEIRE BV CRE
PEASHjEISHBNAR |- R O PAZE % X 729 2 LIXFEHICHE
ThbH. HEMHHEO - ORBMHICE - 1B 2 1%
BRL7-OTHET 5.

[#—7—K]
KBYIRAEME, SIBIIRPAZE. Hoi5Hiss

[IZC&IC]

Stanford AZYEME KB IRFHEIBO CFHEAR R
WHETH Y, KEMRA TILE EHAM 2 & OREaNE
BROBIEE D, LarL, MEMZEHEL7ZER
ZBWTIE, @FOEIMESR % v 7 KEDIR & Rl
&, B CERZEMARNHI) Rk & 7 B AR A5/ iR
END . FD0, BEELREEL A T2 EMIINT
TANRHERIZER SN TB ST, MEEORESE
Lo THREERZRETALENHH. SHbIbNR
(3 Stanford ARLZ AR B HR 74 HE | i 130 SHBH AR P 28 %
B LB 2 REBR L - D TS 9 5.

()
P54 B, Bk
L.

3 o

B
e
HIREE © X 4E 5 A 4700 9 K 40 2GRk s EhE %=
ez, WENHBELENS, BELASHOREEDS
¥MAER L7, Bystander CPR (&7 ¢, HEERI.L

ftifEIECH o7, HEHENTROSC #E&7-4°, Bk
FEE LB L IRETCUREAR SR E o7,

HARR Y HHEHEF PHNAE BRET
ST MARRE PR

] T A

BEAERE @ IFEAE (CGRIGH).

WERFL BB S ) (AR EMAN). KIES D
(ENEARH).

RIEE - LIIERB 2 L.

KPBEREHE - & F 163cm, 1K 61.7kg, BMI 232,
JCSIM-300, GCS3 (E1,V1,M1), fR¥1 77 [ml / 43, %,
MM 97/57mmHg, W% 31 18] / 4, Sp0292% (10
LEEEHST). Marfan 6B L, BHSEH D,
BRRMEE D D, LIRS D, RKEmEEL, &
HE 7 L. BHSEED : o SHEY IR Sp B i oen (R 6. BT -
BEREHEZ L. LOF S REET, I8 (O,
V& (). FRE:F B FHE- % REEE
JR 53U B A A A S TR, PR B EEIARALED, A
hEHY (E>hH). BEBRMM, AAEZL. M
RFRAT R - BEFL Smm, AAZEZR L, MOBEREHEE
(M), ping-pong gaze % #AW7:.

12 FEOERRE - WA, LB T77 R/ S, LF
TERBSVINHE, ZATIRE, Nt 7 ay 7 27807

WEL ¥ b UBE ISR ERE R L, AR
PR, JENRE - RABEOMNERFE L.

I BARART A,

M A A = (FiO: : 100%)

pH 7.356, PaCO2 364 mmHg, PaO2 194.0 mmHg,
HCO3- 19.8 mmol/], Sa02 994 %, BE -4.5 mmol/l, ZL.
B 58 mg/dl

<AALERE>

T-Bil 1.04 mg/dl, D-Bil 0.23 mg/dl, AST 38 U/I,
ALT 28 U/], LDH 366 U/], y -GTP 95 U/], TP 6.8
g/dl, ALB 4.1 g/dl, BUN 145 mg/dl, CRE 0.89 mg/
dl, UA 10.1 mg/dl, Glu 200 mg/dl, HbAlc 5.5 %,
T-cho 245 mg/dl, HDL-C 92 mg/dl, LDL-C 119 mg/
dl, TG 220 mg/dl, Na 145 mEq/], K 3.6 mEq/], Cl
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102 mEq/], Ca 9.0 mg/dl, BNP 29.7 pg/ml, ok’ 2/ 1
0.02 ng/ml, CK 118 U/1, CPK-MB 34 U/I

<M FRA>

WBC 9100/u 1, RBC 502 5/u 1, Hb 15.9 g/dl, Ht
47.4%, P1t 189 A /u 1, PT 89.6%, APTT 268 sec, Fib
101 mg/dl, D-dimer 92.7 ng/ml

<SR ME A >

CRP 0.02 mg/dl

RBRARR B8 (1+), R&EH 300mg/dl, RAE
70mg/dl, vue’ V- v (1+), JREMER ), riE (),
eve s (1+)

WRIL#E : ARmzk 5~ 9/HPF, (k1 ~ 4/HPF, &
Y kg7 1 ~ 4/HPF, #47 L5 1 ki /7HPF, #iE (+)

REMBELT O —FRA (REEARICTHIAT) @ 2=
MBI RIFT, BEOCIAMESERKEZED .
Wy YRF =T, HLREKR, GOAERETRIZED
oz, KEIREIBICHIROBEY 2B, 75
v T Ez b NKEIRBEESEDON (MDD, HT
— F7STHELLEZAKRBRFAEAEESD
FEIEIZFRO o7z, FERICEEME = 02— % i
7L, MARSESRICIE TR 420, BRI
BIECEDEEICESEINTBY, GHRESRIED
FTHhREBRME %0720 (K2), ERESROE
HEZEHES R CIiiFid sk o7z (K3).

1 BB EBTOERELT DK

BEOEERERZROI (K.
REREEIC TSy TERBHTT (KRED).

M2 HR4EETORMMETI—
(GsaaiREMtE A 2D, B AZ—RT3)

A IMERCTSyT (KB =R, BEE (BRED N
R (BXE) CEBFSNTWE.
B bh¥MNCEEMRERDE (BXKED.

M3 HRHNRETOFRRMET D —
(AR BiRR#E A:2D, B1AZ—KTD)

A EE (BREDHBRE (BREED) CHELCEHFINT
W2,
B : ERECIIRERSDEN 72 (BXKH).



MRMUIKESEREY Y- Vol.31 (2020)

BHYHHS - MAEER CT Fr i (MMl - &%) - BALCT
THKILL - RERHNBEX RN FIZRBELTBY, K
BhRAEEEE £ 2 b7 (K4A). SENIFE ST
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TAHMEREIRD T, WAKERLRBDO Loz,
TG 5B A RRER Y il & AR 7.

% CT Ti¥, LITREINRY & BEIRSBET L X
VORRESKEIRIC 2T T, KEVIRMREE % 2072, 15
PEZ b EEMENRAONBEIREAEL T (F
4B). RENEEDAR, LRRETEEHAR , 2B BIR, THBRREE
BRITENED S, GRBIRITBIED S5 L T,
JERE NI 2R D EZRRITR I T V-

TEARSERE LB TEROMOKERICERR Z
ADTUP)—LE2bN, ZOMETIIEEDLEY
SRV o7 (K 4C). BSEBIR RV LA RIEE)
Bk, ZEREEHRICENTNOBES RS, KMmEE
LNEEIZIZIZBECTHD LT W2, WA Bk
RGO AL T PICEEDOELNREROLLD
O, TRANSEEIRIZEEDREROTHELCN
(K 4D). HHETHRICHBEIRO R VA, I
BV EEICES ST, E#E TR
ICHREEZ RO A, BRE - B S ICMiiI RSN
Tz, MEMEETBRICHEIIRATY R P o7

4 GHSEER - RBEERC T (BEHE - &)

A I TFAABROERAL L REARRSICREL
TV (D)

B : B FITABARICREEE RS, ERE (AEH) RY
i (BEH) £BOE. BECHEENRNGY

BERTFLTVE.
C : KBRS Itz iRs, HiE (AR RUBE
(BXREN) 2R 7.

D : i IR AEIC X D EHEE NBAZE L, Bk
MIcBiZ & A EEXRZRD A -7z CRHED).

Fl &R CT oA LY, Stanford A B2 KE)
IRiEMES X U BISHEIIRPAZE L BT L7, KRR
LT A D REHIITRTH Y, RENFREL
FTWANTLERZE# & L 72, Bystander CPR O ffT
W S REDARAREE (2 PE S T4 R T E %
APEL7-RMETH Y, SARHARIC X A RBEEEED
RARIZ L L, RIFEE LT Ftte ko
ABE#ICA ERF 193/76 mmHg L BEE %D,
ZANTE Y OFRNERS 2 HB L. ERIER
KRz (E>HE)BHD, EBEHD 40 mmHg FEERR
HhNT, ZANTVEVESHABRIIERT 020
—Bike L, ELBIEASZIC L0806, A
FRRILE % TP vk ) l2mEa > ba— it
o7, ABREBIDEFDITADELS, AL}
o & IEFM o BRI = 320, SHIFI THRIRRED
AL L2720, TaR 7+ — VIS 2 HiG LERY
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To7:. HEHZ Db OLTMET ¥ Mg — ViR
RTELERKINE 200mmHg #EFTCEREL, =V
VYU BERSHEGE LY, BEZOOI5RKE
DEBIZMEAMET L7z, LERTAERS ST &
LIZERD T, Ny P4 Foxa— i A IUERE
FRINTHBY, CERFE IR, FEERELD
BRI RO LD o7, ZORET, LHEER
F YR F =7, REIRSFHAEALER DA BE
BEEHTHo7:. ELICHEES X TEETIEL
JNVT FLF) ST 5 UNMEALNT, RiE
FHIZFEC Lz, KEDIRABE L AE S Ji BB i 1A%
LR & E 2 & N7z, SEREERH O 72 8 5% PR 1T
kot

BRI BIRMATR T, FWMLE LTLAT
KENARA & SE L KENIR ICBIET I % 20 7. KER
EEIETER & 0 A9 8em EMLOKBRIC >V b)Y —, EE
BR&E DR lemEAMEIC ) =2 b)) = 25380 57z (X
5A). KEWIRICHAS 2 iR IS R o 7248, FRAFHE
EICEE OWIRTEL SRR S iz, (R X UHRE -
JEENDZERIIFED b oz, BMBERERIC
X, B, B, OFBRIC) oMlZE DL HREW
FTRTIE, T M) —ICHBERMREART T v TH
RObNTz. ELTHREBIRIC S PEAESRO 5
N7z (®5B). TN T T —Yets CldZE tkh
SRR BRME L I BRELAE IR O o7z F72W
RSB (H B 2 B E R Bt (7 <, (Do R LT 5
bRROR ol HEEMEIIKITL BT, 20
2R | B 72 IR ISP SEFT FLIX B B b o 72

A XTOBRKICT, ETRERNSTTRENRICH
CTLERICERMEEL, REEREZRSEZ. K
BARERE LUK 8 cm RAIDKEARICIEFLL
TEIM)—ZROLE.

B : BMERIMD HE K. PRETRZERDL.
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KEVIRAEEE & 2 [ REMREBEASSHED L X)L T 2RI
FIEEL, KREMROETICR-THLIES RO L 2
2% o 724REE] C, KBYAREBENIC MR F 72 (LM A
HFHETLIENLRETH L. KBIRMEDRIE A
ZALEAHL GBS, BT TELRH
BEiRg (RS2 FE) 2 HERICLT, MATH¥N%
BRMbo TRIET S EEZONTWA. HIER
ek, HEHRORA & AR B ZAE R O A T
HHEBEIN, ZORRKIIHIMME, Marfan EGEH
FREETLREBUFBABERZETHLY | Ml
FHWCEIKP BRI L WM SN A WA, KR
it i DB RBI AR 10-20% FREE & HBEE IEE A 2w
A5, Marfan JEE# 72 E OB EBEETIZH 80% &
ZLBEDONE Y. REFOBEZRT T, HLH
RERPERFEOHR R IRO LT, R A
AR TH o 720 GEEFE V& E 2 b/
BMEEABIREE T D 2 WIEE O KEIIR 12 2B
CAHDITTI R\, BIEITERTH B0, FALIET
W\ bW 2 RHED IR R M & 2T TIESG LT
B, TNPKREREOFRFLETHSHZ EHTT
121958 EDHRITIZEPNTVBHY, & 5 ITKBIIRF
BEDSSIEIIE, REBEOSMEDNS| X & & % 5 MATHY
A MVADPLEE D, TORDEELZERE L
TRILERHIT oG, HIEEFICIEETED
B YR DR e EOPERENTFET S I L
PHIGNTWAS, FEIMETIIHEMI 1/3 D%
EIME TH 5 vasa vasorum DIMFHEET 20 L CTHE
MmuE5IEEI L, REN 1/3 OBEEZETIE5.
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MY DEIZRBIENDLFEREE LT, HBEIZE
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ROIFEET, MILL e o TIEBID 85% FEE% H1d 5.
Bt - BRI~ DOBRRIZFZ Y OB X £ 15% % 5D 5.
SRBREEL, BRI L > TRKEROSHEIR
DMFEAMETFTTAHZ &L YESEELASELLZ E
WX DRET D, BERFL LT, BEFSEEDHK
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obstruction, ZA~D LD b OREAEAFR/ME L 72
BEIEIZ X - TETF ¥ % dynamic obstruction 25% 5.
SEBIRCSHBIAR, FHiE - EBIR (Adamkiewicz BIAR),
PEREEIAR, LRmREEEIR, IR, RBEERZ E
BB ED A U, HEE, RNEE,
XFRRER, ITREEE, B R, BEEEE - Bkt -
BAE R EOFEBEEER TERIMAA T, %
KEIRBEEDIEH E B LdH b, FOMELT
1, FEEEDSKEIREIRIC R AZZHE, KBRS PASH
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TERE & AUAUIEFRAE 1 1B PR 26 i 1 B R R U
ERBHRENBY,
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O URF—FIZE BV ayy, LHEL Em
MEEIIENIRCORELZRTFL 25720, Fir
BY¥HERET 55, FMEEETLIRENLE)
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HEHEZLEHBEL, FMBlDLbREZENE N
SEXBIRGEICBWT, SESEICRRAEINRL
OB I % APF 3 2 ERIT 47-60% TH Y, 20%
SHHFHOREIREETH B> KEFID XS
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O NSEENIRASBAZE T 2 Bl IER IS TH % A5
CHEHGHTH D, SHMIRICFEIRATY,
PR ED A S N TV WAL R H A
RECHAHEHEICE, HRFENFRISAEFEINSHE
bHoHzo? EEpORELHWAKD SND.
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TK AMRBRICEMUGES 5D Stiff-knee gait 2357,
RIS HER U7

INEYF—va rF

[ZE]

Stiff-knee gait (LT SKG) &1 A T BE & 4 B #e
it (Total Knee Arthroplasty : BAF, TKA) #f#®
BESFITDOLIDOT, REBOIIIZEDTHLZIETH
5. SEKE TKA MHRICKERER - NAAM) VTR
DBEERICE D SKCG R EL, HERICEHEL/IENE
FRER U7z, AEBNAT R A & 72 5 M EA o ik BE 1 AR A5
BA/hEL, SKG 2@z, MiBidEEIEEL,
FEBIET R AR D B RIFTH 7205, SKG H%5%
FL7:. ZTTKR-IVEREH L BEEE)IC L5 IR E
JRM R RIES 1T L SKG AW EL. K- 2
FLEBEBTAZ LI RHOGRENEEL
SKG B HELIEEZLILA.

[#—7—FK]
stiff-knee gait, TKA, &#&
[IEL&IC]

TKA M OBITHHLELT, FITHREOEKTR
Double knee action D 8 &, SKG & T 61 5.
SKG &I AATIC 3Tt I ) o0 o3 K e B8 600 i i o
(#5 60 ) ORADELBIENEILZLETHY, Wbws
REBOIICEDTHRLZ 2 E®RTHY. $72 SKG
BHFITHOHTANVF-HEHKRY 2275 AR
TYFBOLND, FOTENPLEROYZALLE 2
b, BREBOREENIIBIIA—D0MEIILREE
#z25N 5. Benedetti 5 3% #E L LBELT TKA
Wi f% 6 > H~ 2 4F o> R vk 05 T 4 o> Jigs A 93 0 b £ 1 S
HETFLTWBERMELTE), MEFEH»6 SKG ITH
LTT TH—F 5T ILBEPHAEZEZLND,

SEFE AL, KBER - NAAN) VTR0 EEE
1285 SKGIZH L TR =M% H LRz SKG 25tk
ELEATRERL DO TIIICHmETS.

[FE ]
FEBE 80 AL, BAFE w2 O T R0 7 A S 0 &
A, ATKAWAT»S517A0MB2H I CLE
TKA &fEfr L7z (K 1).
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WA EA, RO R

FRFEGNZ I MEICBRLCH %32, [
e,

4

1T X#REm&

AT A L TR IE VAS T 40mm. BAEI T B
(LI ROM) (ZREFAEIE N E B 115 B, fb®h 125 &,
g -5 ETHY, HFHImEE (T MMT) &
PERAESMHEE 4, FEBEERIER 4. 10m AT 7 A MRk
TS THH15.16 8, 58 24 3k, HITAY—F0.66(m/
). BATREN R AATHIN THo72h, SKG 23
72 (K 2).

2 &7 (fiyH0)

B

A1 2% B HA
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iR A XD AL G, KRR - EER LIS
KRORZ L% M AIE D VAS i 20mm TH o172,
ROM (X I RAEIE B 90 BE. MMT (L EBaEifHE 3 L
NNV Tholz, FTIIFTRITTI0m EZEHRL X
VTHRETH Y, AN TRIEHENL A
YT ADBERDPAMTE, SKGHBEF LTV,
Witk 2 BB LOBATEAT TET WD, Hi70d
D SKG 3R LTz, fkbE LT & 22T Bl i<
I, BT TIE SKG DEEIZIRES e
HEr L7, £ CTR-NVEZHTCICTENL, BEHOK
MEiEi R EE 2 E L7 RAIETBALIC TR
RORWHEEFACEBEZERL (K3). 208, &
RBP4 e P AL C B iR o 1 5 28 B o RAB B
BRI ERWEIICER L. RISPEATERNIAL TE
BEEMLZ (M4, VAL TER-VERIBE-ES
WA T IR L. REERE LB % EE
L, BROZ R TREBROME MR ESZ 07,
ZOBE, BREESYANOFTHEEL, ThikHi
S WEIRRRLGBOEER L EML 72, R
WG EBER AR RET T 520K -V E/REL
(K 5), KBEERS - NAARN) VT ADFHEROE
RHEFEL 25470/,

A=V OKRESELTRAIEZRK 15cm, RETIX
BEEH 8cm DFR—VE/FHLT.

e :

SUPEGEEED N5 BEOESERED
(Gt F—Il %) (GTRL K—Ib )

X 4
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r ik 38 HOBMEFEMTIE VAS7Tmm. ROM & fiE
RAEIE I 125 BE, (M — 5B, MMT 22w T i BE Ffif
B4, JRl 4. 10m 47 7 A MR BRITIC TR 11.22
B, BB 204, BATAE—F0.89 (m/F) LkEL, /&
TR D I B e A A B b e & SR 7 (X1 6).

K6 #H17 (i’ 3:BEH)
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B3I EENSD, SKCOUEIZRDLHh o7,
Page 5% KLY BB Sy -V HEESH, Z
DEEEINIER /N Y — U HPEE SN E BB
Y, FRFBHEETH L) MEEEN RO
B EERERICLLITA IV ERIF TS, SKG
DR & LT Kirsten * (S 558 B & s RAI L2 B
5 REEEERMBIROFE N E, KEHRHED LV I3
EiREGEOMRBEE, NAAN VT AOBEBELY
DHBHEFTTHAD. TLBEASS FRNEMETIOKA
BRTE 5% 0 1\ iE B B L OHMANA 55 & K BR B 0 B F
% [F WG EY 2% SKG ORI 2 AW REMEA S 5 L2581 F
TWwh,

AFEB S MR HERRICLD KBRIER - NAR MY
VTADMETRIZE D SKG RO, MBS
WETLOMADPODKBICLABEESN/EE) VY
—VEEBHENERTLTCLEY, SKG HFEAELTWY
kEzZHN5.

AIEBNT, EFICLIRFEHOEE) VY — D&
FLTWAED, R VEEFTI)IREERERLT
WHEWEEIZThE 2 UBEEDSHLEE L. K-
IZBREY, DR LIRETIIN R O 5N % 3250
LENICEIMEI OB X 2RI, FOMHIIEEL
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TEMECEA LB LRETLIEREPEGENS. 50,
K=k BETERIETHREITERN - BEICEED
v, B RESEGLAEHEENREERED
HEEZHS), EEREFRLTVLIEMFREEEOED
NE—UHFEAENICHD IR T WEEZLN, £
MBI AEENEFRTHI LV TS
. LPLEGHOER-VEENTEW)EMEITA A
VLRI RB R - oS EHZ2ERL 2V
5y, MR - BYHOBIESAIV 7B HELPLT
BRI GHIEEVRECTERLEZ LN, BMEME
DEFNIM A ICHETLIEH OB O ABR LY
EHELRLN, REFD LD ZHTHEIEAD R LT
LEE Y-V OB LVHETIE, K- ilD
bOENLI-BEEBIVHR Thorzb b,

(%558
AIEBIOREER D & R — V& HWCE B THENE
BT X B e BB 0 JiE B 3 R SE B A% SKG DG D — 2
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R OBEL TV 2B 2 EICOEH L EER %
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[EE]

[ERI 1] BIMERERIKD 24 B, £B6REX
FISHAE L0 LC BB SE T A2 It S6 X180 5% /1T, [
Bl2] MBEFED S0 EIE. /£ S6 ks HEi & /£ B6
SUESCPASREC R LRI SE T 2 Ml T S I BR AT % 1t
7. [HR3L) 2 Bl D PASHARE SR L CBBZ 1S
Emezh, ERMIKDOERKRELEZEN, K
EREPIC) N BRERE MR R 2 R o7z. ER 2
TEHEEICHBESTERML, BEEERELELTFAETEL
otz [AEE] ER 1 ERimEREMK, E6 2 13E
BHBZWrELFMEILE LD, REFHL1
DOBFRTH 72, KB HBEAE I T2 508
BNADREIIIZE T o7 RRIE %L, ERT LI
FMOBIEEHWTTHLEDNH 5.

FEFIHGE - [REHASE, £RME KETL®R
mBAFAERZB KXW © 2020711720 FEFIFEEE LT
HfR - KRR

[EL®IC]
ERUEAEZHMEIRE IR, BRERER
FEMZ LR M E T4, INF T, BEEMERRYE
ERICERINHEVPHMAINTV S, EFOE R
ZWHEMOM EICIVEBERTERESNLILLD
5. M CT RELREXHE TLE B6 REXHAE
LWL 2 IRBIZDOWTHET 5.

FEH 1 24 BN

EFF R0 EA

BEARRE - SEAEgC R - AR MERERR 42 (0 5%)
RIRHE : Rt PR L

BIWME : 20-24 5%, 104 /0

Bl R T M B AE D 7200 24 B R 23 IR~ B A
FHrhol. I CT MATE B6 &M
SHAE & fo il S6 KIRD B AWM AR I N/, RE
XHEMETEBAOMRTERTELeh o7z, I
HEAIRII R E L FASEICE ) SRS L AT EE

B, mHEEA, Ek
IRESE, EFT), BB, kg,
AHERT, HhFHR, RTEZ

P &0 3R Y 72 B e E O T BB M A R LI R ER SV R
WAkl orz, RN REEMHEO L, ERYE &K
YTl % AR TRBBE T BB 21T 9 78t
ol 1B ol

ABERHIE : K 171cm, 1K 83kg, 1AL 36.7 /&,
MF 129/80mmHg, AR 75 Al /45, BBk, 5%,
M- 5 7 & OIEIR 23 B G E IR % FRO e o 7.
MR M- AEFEREICRE 2, B
6800/ul, CRP 0.12mg/dl & RIESIL D IEHE TH o7z,
LERIZIEFE#HE T PRI % HiEE 80%,
1R 85% LRI, WRMBRAEELZROLH-
7l

TR HBE CT A : B6 R X & T HERE LD Efe
E%, S6MEZEDEBMEET2RO(”1A).
SEXZD 3D-CT T B6 [E XD @ & LR E R0
7-(X 1B).

ABXERE  TEREXAORICBNT, B6AE
FOMO% RO P27 (K 10). REXNOREIR
BT R ERETH o7,
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b, WIS T AR S6 KR 2 AT L7z, K
XEEFX#ANI<T—VELT, B6ABEXEHEATY
LEBONARELLMBGE T -7 L Xk
DERERIA VEHERLTHOHEIRAZHETB6R
EX v ERFMABE EOICBEL, XEMoOMEE % H
BiRE A CUIBL .

YIRRAEA « FHEREREL LR L - E LR
H7- (K 1D).

B A T N - HE BB TIXILER L 2 RE XX
RELHRBEMECERE LD, FHLHRITEELRD
72(F1E-F). FREMICEKDANTOEDHBHE%:
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RSP ET EAT B D, e~ uyr—2o
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RIARSE 0§ 2SR 3T TR 2 P ATAEERY, i
% 3PATHRDZ, RIMEENKIIFEO TV W
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F-e R 7]

FEH 2 50 B M

Tk 2L

BEAERE - WAESH ¢ 7 I —WAKIE ISR LClEE
B, REERFM (25 %)

RIERE : FelEEHRL

B © 20-45 5%, 20 & / H

B - MZOMBEMXMEETRELIERIN,
YBRIEIR 2R RSNz, BEREAM CT AT
Zofiti S6 #EE & 2 B6 RE X HSHE D2, A&
FRATIIBAOMELERETE T, MEEH~OM
BB W EAT D 2 & D5 TE WO IR 28 4F B~ ToAf7
HE T aodz. BUEFEOWREELZGETEL
W ERh, BMLERENICIIEREIT ) etk L.
ABEREBUE : B 176cm, 1KE 76kg, 1AiE 36.7 B,
£ 121/84mmHg, WR¥A 74 18] / 45, LWk, WEIE,
KR 5 70 & DI 23 B AE R & B T Dr o 7.

BRAP R« M- AL EREICETE 2L, FMmEk

15

3700/ul, CRP 0.03mg/dl L RFEFE D EF TH o7z,
LERIZIEE #B T, R % MG E 95%,
135 83% LM%M, WRERIABEELRO %L,
7.

ML BH CT R : B6 RE L L TERE XOE R
372K, ZEH S6 KIFiZ 2.5cm DAL REE LR
BH7(X24). KREXD3D-CT THB6REZD =
ML YLER A RO (X 2B). HMEW - MiFIY) v/ EiER
BRI o7,

KEXERE  TEREZAORICBNT, B6XE
OO RO b o7 (0 20). KEZNORER
FETE— - HIRESEERETH o7,

(B)

(A)

Right main}
bronchus % 56

(D) (C)

~.*\Q e
*s

B2 (A)RECT #&%E. (B)3D-CT.
(C) [REXHERE. (D) VIREARDHE,
(E-F)HE &

MR W - FATIEHE  ERUERE X HSES LUK
Z5 1% il % BB\ (cT1eNOMO stagelA3) L2 L 7-.
i FE B LTI RE SR IC K A A F 2 A
THEChHolz. MR REGETHEMEEH OB M-
ERTBEMELCHIESE VAR M EDBRMEBEITL
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7z, iGN T IRE DR AP LEEETHY,
REZW CTOMBELRE R o7,
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A case of endobronchial zygomycosis with obstructive
plug, identified by matrix-assisted laser desorption
ionization-time of flight mass spectrometry

Kyoko Yagyu ', Masaaki Kobayashi!, Takahiro Ueda ', Riki Uenishi', Hideaki Furuse,
Hidenori Tanaka ', Haruhiko Matsushita '. Sayuri Mizushima *

'Department of Respiratory Medicine
“Department of Central Laboratory

Abstract

Mucor infections have high fatality rate in
patients with hematological malignancies. We
reported a case study of a 56-year-old woman
with endobronchial mucormycosis who developed
dyspnea receiving induction chemotherapy for
acute lymphoid leukemia. Chest radiography
showed massive consolidation, expanding from
the right upper lobe. Her sputum of smear and
culture was negative for bacterium, acid-fast
bacillus, and fungi. Flexible bronchoscope was
performed from the right upper bronchi. Bron-
choscopic findings revealed a white saprophagous
endobronchial lesion on a plug obstructing the
right upper bronchus. The pathological examina-
tion of transbronchial sample reported broad
hyphae with irregular branching, suggesting
fungus. Rhizomucor pusillus was identified by
matrix-assisted laser desorption ionization-time
of flight mass spectrometry (MALDI-TOF MS)
with rapidity. We experienced a rare endobron-
chial mucormycosis. Compared with the
conventional method, MALDI-TOF MS showed
the identification rate of the non-Aspergillus fila-
mentous fungi with a 31-61% increase, it is
useful tool that MALDI-TOF MS allows a rapid
identification of molds in clinical practice.

Keywords
Endobronchial zygomycosis, Obstructive plug,
Matrix-assisted laser desorption lonization-time
of flight mass spectrometry,
Acute lymphoid leukemia
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1. Introduction

Pulmonary mucormycosis is an uncommon and
life-threatening infectious disease under immuno-
logically deficient state caused by recipients of
stem cell or organ transplant, and worse
outcomes in the patients with hematologic malig-
nancy or neutropenia”. Prospective surveillance
among 16,808 transplant recipients (Trans-
plant-Associated Infection Surveillance Network,
2001 to 2006) described that mucormycosis is the
third most common type of invasive fungal infec-
tion in stem cell transplant recipients and
accounted for 8% of all invasive fungal infections
¥ Additionally, the mortality rate was 76% for
pulmonary mucormycosis?’

It is difficult to confirm the definite diagnosis of
mucormycosis because its clinical symptoms and
radiological findings are nonspecific, furthermore
few biomarkers exist to aid laboratory diagnosis.
The diagnosis of mucormycosis can only be
determined by histopathological examination and
culture method of biopsy specimens. Therefore, it
is usually impossible to accurately diagnose infec-
tious disease in the general hospital. It is
generally difficult to cultivate Mucoraceous
moulds from clinical specimens with the isola-
tion/growth rate being only 25%. Then
aggressive character of mucormycosis might
leads to death shortly afterwards if not treated

properly.

Case

A 56-year-old woman was admitted to the Depart-
ment of Hematology, Izumi City General Hospital
for acute lymphoma. She was diagnosed with
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acute lymphoid leukemia and received first induc-
tion chemotherapy following the JALSEG ALL213
protocol (Vincristine iv 1.3 mg/m? on day 1.8.15.22,
Daunorubicin iv 45 mg/m? on day 1.2.3, Cyclo-
phosphamide 1,200 mg/m? on day 1, 1-Asparagi-
nase iv 5,000 U/m? on day 8.10.12.14.16.18.20.22
with prephase prednisolone 60 mg/m? orally). For
infection prevention, Sulfamethoxazole: 400 mg/
Trimethoprim: 80 mg 2 tablets on every other day
and Meropenem iv 3 g/day were medicated pro-
phylactically. On day 15, she had a high fever due
to pneumonia with a right upper lobe consolida-
tion. Complete blood count revealed a white blood
cell count of 100/mm?, hemoglobin of 8.0 g/dl, and
platelet count of 61,000/mm? due to myelosup-
pression. Meropenem was changed to Tazobac-
tam/Piperacillin Hydrate iv 13.5 g/day, and
Linezolid iv 1200 mg/day. The laboratory tests for
Aspergillus antigen, Aspergillus precipitating anti-
body, serum IgA antibody to Glycopeptidolipid-core
antigen, f-D-glucan, and Mycobacterium-specific
interferon-y were negative. On day 21, she devel-
oped dyspnea, and worsening consolidation was
detected with right upper lobe volume loss (Fig.1).

On physical examination, she was found to be

Fig. 1 Chest X-ray showing expanding consolida-
tion at the right upper lung field.

exhausted with tachycardia and tachypnea. There
was marked accessory muscle use and decrease of
thoracic mobility. Inspiratory coarse crackles with
rhonchi in auscultation and percussive dullness
were detected at right upper lung field. Body
temperature, 36.8 °C; heart rate, 112 beats/min;
blood pressure, 110/58 mmHg; respiratory rate,
20/min; and blood oxygen saturation level (SpO2),
90% on room air. Laboratory data were as
follows: significant leukopenia of 6 x 10%/ul with
86.4% neutrophil, 12.2% lymphocyte, 0.7% mono-
cyte, and 0.7% others. Furthermore, hemoglobin
concentration of 8.0 g/dL, platelet count of 2.8 X
10*/ul, and lactate dehydrogenase of 233 U/,
and C-reactive protein level of 14.8 mg/dL with
no renal or liver function failure. Because of
worsening respiratory failure overnight, the
patient was transferred to the High Care Unit for
closer monitoring and respiratory support. Flexi-
ble bronchoscopy was performed, revealing a
white endobronchial material on a plug obstruct-
ing the right upper bronchus (Fig.2). Bronchial
biopsies were performed from the mucous plugs
and bronchial washings were carried out the
distal right upper bronchus. Direct microscopic
examination of this preparation reveled numerous
string-like structures. Histopathological examina-
tion of the tenacious plugs showed broad hyphae
consistent with Aspergillus or Mucor species
(Fig.3). The sample which was cultured for one

Fig. 2 Flexible bronchoscopic view of the
right upper bronchus. Exudation of
a tenacious white plug obstructing
the right upper bronchus.
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Fig. 3 Histological findings of transbronchial bi-
opsy specimen with Grocott methenamine
silver stain revealing numerous aseptate
hyphae branching irregularly and numerous
round-to-oval spores are seen.

week was identified as Rharzomucor pusillus by
MALDI-TOF MS directly. The patient received
systemic liposomal amphotericin B therapy (iv
250 mg/day) since she transferred to the High
Care Unit. Unfortunately, the patient died of
advanced acute lymphoid leukemia at day 69.

2. Discussion

In mucormycosis, pulmonary radiographic
finding comprises consolidation of 66% and cavi-
tation of 40% . Homogeneous lobar or segmental
consolidation is the most common abnormality
seen on the initial radiographs ”’. The presence of
bronchial mucormycosis is uncommon. According
to the 12 reported cases with tracheobronchial
mucormycosis, the most common site of bronchial
mucormycosis is the upper lobe main bronchus of
51%%. Bronchoscopic findings are commonly
described as an obstructed airway (95%) with a
grey-white mucoid material with surrounding
mucosal edema and necrosis®. These reports are
compatible with our case.

Basically, the diagnosis of mucormycosis is
performed by the culture of clinical sample and
the morphology of histopathological examination.
However, the diagnosis of mucormycosis is difficult
and the most of patients might not be diagnosed

accurately. Mucors from clinical samples are

20

generally difficult to cultivate®. Diagnosis is
mostly based on histopathological analysis

(85.7%)°). Moreover, there is no established
serological diagnostic marker for mucormycosis
such as galactomannan antigen and f-D-glucan
against aspergillosis. Distinguishing aspergillosis
from mucormycosis is clinically important
because mucor has a poorer prognosis than asper-
gillosis. A deteriorative condition in most patients
could not allow to have sufficient examination. It
is common to be diagnosed mucormycosis after
death. If the fungal infection is suspected, it is
important to identify the fungus as soon as
possible because the effect to treatment and
prognosis depends on the species of the fungus.
That is, flexible bronchoscopy should be performed
for observation and biopsy of the lesion before the
deterioration of the patients’ condition.

Recent study showed the potential value of quan-
titative real-timepolymerase chain reaction (qPCR)
testing for circulating Mucorales DNA (cmDNA) in
human serum and plasma samples for early
diagnosism). However, these methods are not
standardized and are performed in a laboratory
specialized to infectious diseases. In our case,
considering about cost-saving, rapid, easy, and
high-quality, MALDI-TOF MS was carried out
for the identification of RAizomucor pusillus. In
microbial identification by MALDI-TOF MS,
bacteria and fungi are identified by acquiring mass
spectra within the range of 2,000 to 20,000 Da, a
range containing peaks derived from proteins of
microbial cells''?. Especially, the time for identi-
fication of microbes with this method is shorter,
compared to other microbial examination’® As
other issues requiring special attention, this
method is not so chemical sensitivity test. More-
over, it might be influenced by culture conditions,
sample preparation, and differences in strains of
the same species.

This report described a case of pulmonary
mucormycosis receiving induction chemotherapy
for acute lymphoid leukemia. Bronchoscopic find-
ings showed an endobronchial material on the
right upper bronchus. Specimens obtained from
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bronchoscopy was confirmed as Rhsizomucor
pusillus by MALDI-TOF MS. Medical oncologists
should have a high level of suspicion for invasive
fungal disease to make the early accurate diag-
nosis of the disease.
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