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< Original Article >

Monitoring engraftment after HSCT with oral visual
inspection and XY-FISH on oral mucosal epithelial cells

Yumiko Ikegamil. 2, Nagato Natsume?, Noboru Koiked
Nobuo Motegi4, Hisashi Sakamaki®, Kazuteru Ohashi®
Yoshiki Okuyama®, Junko Akashi?), and Masanobu Kinoshita”)

Abstract: Visual inspection of the oral cavity by an oral care team can provide clinically important information.
We report here that improvements in the oral mucosa damaged by pre- and post-treatments for hematopoietic stem
cell transplantation (HSCT) quickly reflect engraftment after HSCT. Visual improvements were detected 3.9 days
earlier on average than engraftment shown by the absolute neutrophil count (ANC), and in all cases with improved
oral mucosa, neutrophil accumulation around oral mucosal epithelia (OME) cells was observed in Papanicolaou-
stained brush cytology samples. We conclude that visual improvement in the oral mucosa indicates engraftment
earlier than ANC. Visual oral inspection is also useful for follow-up monitoring of patients who have undergone
HSCT. With regular monitoring, we could detect changes in the oral mucosal condition which often reflected late
graft failure, recurrence, or late graft-versus-host disease. When changes in the oral mucosal condition alerted our
oral care team to suspected recurrence, we had the patient undergo chimerism analysis, making early intervention
possible. Fluorescent in situ hybridization analysis based on X and Y chromosome-specific probes (XY-FISH) was
employed in cases with sex-mismatched HSCT. We found that OME cells, which can be obtained non-invasively,
are a useful material for XY-FISH analysis in patient follow-up.

Yumiko Ikegami, Nagato Natsume, Noboru Koike, Nobuo Motegi, Hisashi Sakamaki, Kazuteru Ohashi,
Yoshiki Okuyama, Junko Akashi, and Masanobu Kinoshita : H A [JE 7 7 224558116 (2) 5 20-29, 2022
Keywords: hematopoietic stem cell transplantation, monitoring engraftment, oral visual inspection, oral mucosal

epithelial cells, X and Y chromosome-specific probes

Introduction

Hematopoietic stem cell transplantation (HSCT) is the most
promising treatment for intractable blood diseases and
hematological malignancies such as leukemia, and is used to
restore normal hematopoiesis. However, the pre-conditioning
regimen and post-immunosuppressive therapy present challenges
even after engraftment, which is important to the success of
HSCT and thus the length of recipient survival.

The importance of oral care and oral health has been taken
more seriously during the last two decades -3). In particular for
HSCT candidates, assessing the state of their oral health and
performing any needed dental procedures are important to

reduce the risk of oral infections after HSCT, because the pre-

conditioning regimen and post-immunosuppressive therapy put
the recipients in an immunodeficient state. Oral mucositis that
occurs after HSCT is a potential source of viridans streptococcal
bacteremia and sepsis 4.

Since the visual changes in the oral mucosa of patients are
individual, they were diagnosed and evaluated by the dentist
based on the mucosa before transplantation.

The results were shared within the team and used for oral care.

We have long been aware of the importance of oral health
during HSCT treatment and the oral care team at our facility has
provided oral care for each patient three times a week, starting
at least 2 weeks prior to the patient entering a bio-clean room, a
routine procedure for pre-treatments for HSCT in Japan.
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SEFIREEF - LRERE B, BN /B TH ) FEHIT
1Z7 0,

XFounA NFTALVERA (U, Frah (s
GUF LA OBBERE, U A A 2SI
VER L, FBlEIZ 3517 5 Nat+ OF @ % A & S
BRI LTV, Fi, MEANOEENRH), AEO
FERLESPHELEDNLTLEY WHEELH L 60, —F, LK
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<ERE>

EOHDILEVIGERIGZAWZ0’RY >

AED

BAMEREMORE

WHEF D, BHF #2. ITEELY,

BBER D, MBAERT ), NBH0H D
BBEEE D, SAXEED, TEIT 1,

REREY, 8FF_1

PEAE 2 STz

BEE O VEVIERIE (T Y2 Y @), BT EOFERKPEBEICEE L, REOHSH
Wit dpb, 22T, HERBGIHIERESE IO LT, YL E Y HRBREO ) » 2iE0HH
P& et e BE L7z, 2014 48 8 H70 5 2018 4F 12 H £ Tz
ISR B 27 ) () > ARE 13 B & IR Y & AR 14 B) A GICkeat L7z, DIRENIRBEE L, JEY » AT
DRRGHE TIRE, FSSBIIAR S X ORGSR 4 B H ICHB L TR T - 7225, ) ¥ AT T2
HoNpdpoiz, Eiz, MERSWEE, Y 2 AR OREHE T R
T/, ) Y ARTREEE I o7z TUEREE € o R 13
HBLT, BEMERAICH 72, BEERIE, 16 G7%)1
HERICBIT A YU n VE VIERRIEE F O v Ad0E, RIS IS X 2 DIERZ I % B3 % il g

. HBELTESE TR RRE IR A T DAL

I, MESFBAZAEEIC LB L CAHEICIKT L
)Y ZAEDIE ) NI v AL
:iﬁt%&tb%@&f%ot IR I WG

*¥—TJ—R:¥ah e IERE

AT, fEE PR CRkESS, BEHZEG, SRHASST, MHEMW, WHER, SR LT,
B, EANT  HARDPE T 74435:16(2) 152-56, 2022
FpEY > A, CIFERE,  HUR#EH

® 5

YohvE CHERE (B9 2 = »®) 1%, 20054E7 H & D
SHSHTR ARG O DR R ESR L L CARFE Tl
THARB SN, 2014 4F 12 FI2id, BRI O BINARR SN,
THHEEEEZE D QOL M EICAHTH A Z LG SN
TWwb L2 LayL, & B TH, Hik: EofE
HEDEHEIZIE L, IREEOGA N = & B 5w,
—77, %77v//7<7U7/7@>i BRI o P

EBEEBREEE LTHRENTWwE2, ONEDIEIET
i B 1 A@k;&&tf%ﬂﬁ%éﬂfw ZoLHICHEL
HIT, WIRE ) v AW T S, OB
MESNTVLIEAGHAAET L4,

FITHNMb bV, DS REHRIGEEE I3 L T,
YoV BRI AL L CHMTH 5h, F7-,
ZFOEEFRIE, O A Lo TRIETX L2 MET L7

D Yoshiko YAMAMURA

2) Makoto FUKUI

D Takaharu KUDOH

1 Miho YOKOTA

D Kumiko KAMADA

D Kazuya AKITA

D Naoyuki FUKUDA

D Natsumi TAKAMARU

D Keiko KUDOH

D Naito KURIO

D Youji MIYAMOTO

U 8BRS R e S AT e st PR VRR - 45 BF

2 ERRFERF RSSO 55
T 770-8504 1ﬁ%TEEZI§BIT 3T H 18 FH 15
ZH 20214 6 H 3 H

52

HREFE
2014 4F- 8 25 2018 4F- 12 H £ ToOMIZ, BRI
ISR CHUETHRIAIE 2 1T > 72 RS g 27 Bl & 5t e e L
7o 27 B % ARSI HI D AT L, RO ERE BH AG R A S
G TR 1A ST, Cah e VHEmkE (V992 o®
%E*i X v A 3E5) 15mg & 150ml OKIZEH L, 1 HE
SrEIEHENICE AT ST OEY) Y A% FEEL2Y
/xﬁmm,tuﬁwz/m@mwmﬁ%D%U/Z%
fThwIE) ¥ A 145 L7
FHEZ BTG, Fp, FEE, ARG, AR
e, bR B o F B, HERTE & o B3R &
Grade (O #REASTBALG 4 S, BESHE T WEIZEFA),  Hodt
PG I O B, WU BIEE I X B CIPEP R R (1
Kaata —n A, B & T4 7 QOL) & MW 4 M%
(P2 rF AN OZAL, ) YARIIBIY A EERERIC
WIORRES L7z B, DEERSEE % @ 57l 12 13 Common
Terminology Criteria for Adverse Events ( LI T CTCAE
L BET) Version 40 & a7z, CHEEY > ZA0d, TIREPEE
Ftﬂﬁ(ﬁl TWEOFHI I EEMErE & L, FNLIEEHIE
IV AETDR L) ICHR L2, Bat ST
Fisher,s exact test, Mann-Whitney's U-test, Friedman
test B & L EILIE (Scheffe Oxf L) % Hv, p <0.05
EEEREE LT
F72, ARWHZEE, B RFRERAI I EEEZE S
DIRRE B CTHEM L ORFEF S 2376), 2019 4F 12 JITHT
LTw5b
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<ERE>

IDEFREFRORBMERICHITDIRBEBEN AR TERD
EEIEEEEEDEIEICDNT

SMEF D, BAWEX D, ARLZTEF2, JIIFBEF?
ChEEfCF 1, 1BHIERE Y, 58 FV

BE ORI BUE TR O BT R R R (UY, D) BEETH Y, BAME OBk
(LT, IE) PHiD720, BAEORE 2T, TENZ BIFICROZ LR TH L. E72, MikdEH
HEFHEFEME £ BN ZE T 5 Z L RHEET 2 LEH L. KEE T, Bt vy —I12B15 5 A
DY & A AT RO FFEFFER & OFIEIZOVTHIE S 5. 5L, 20184FE9 A5 201948 H £ T
DN L BE TLETBRED T 217\, DM 2T L28F L L, AWHIcB T 2o a8, 4 A
HTREORIGIZOWCHRA L7z, AL, AT o GRan & Lz B8 127 4 (B 72 4,
M55 44), PR 684 T o 7o, MU otk L 72 313 36 44 (i 29 44, ik 7 44) Th o7z
AR T IR, PR (SRR ISR AL 2 R L 72, 7203, sRRHERRRE 23R 9 % TE PR/t v
TLy PERMELZDIZT6%, LTwiav, 2345 £ Th o7z, LRI T4l 8 E o i
bbbl &, TOOREEHRDIZ, BELTTRIRBER X —/5—v VI IE PHOLZEEIZOWTO
BOH 2D R LAT, Ao A TR ISR R ~ O @ 2 521217 ) L20id 5 & bhrz,

HIREF, B, HARSEF, NITHEF, PRELY MWHIERE, 86 #: HACRES 786

16(2) :57-62, 2022

F—7— 8 UEAEE, S DRSS, A R e B

W B

A RAE A BB 1L, AT IS e A 4% (infective
endocarditis ; LT, IE) 2FIET L) AV BEE 570,
FHPEAIREE 2 BIFICER S, BRNGE 21T & 113G
BETLILENH DD, Yty —7Tld, O IEE T
BEOFMIAO RS E (LU, OPEEH) 217-oCTHB D,
G & 72 DR D R OALE, & AZIREIZOWTIE, Al
WHCWTREZR R D fTo T b, T2, MARTIREICIE, BF
15k & R RRRBI PRt L <, kB 2 OEEE L [E F
Fi % Z5E L7-REHEEEZ1T-> T 5 ) LENH L. Shlg,
FEAMTINC BT B3Rk & A AR T RO SR BHE R & o E i
IZOWTHAEL, MR L0 THET 5.

1 Masako YOSHIMATSU

D Tadafumi KUROGI

2) Sakiko SOUTOME

2 Yumiko KAWASHITA

D Noriko NAKAO

3) Masahiro UMEDA

D Takashi UKAI

U RIS CIEE Y v & —
T 852-8501 el R TiIA 1.7-1

2 RIGRFRFBEEREEFAEGUIZER TR i
T 852-8588 Rl KR H A 1-7-1

3) Rl REEREFEREE SR AT ERE IR IE S G5 i
T 852-8588 Ml MG A 1-7-1
ZHL 2021 4 8 H 30 H

WM& EHE

AR RIE, 20184E9 A5 20194E 8 H £ T 1 4E ]
V2B B U R RAE O T4l % /T L7z & L, R L
VT O%RTREIhI & U7z, BIARE HIE, BE R MR,
AW, FRBUETBAL, Ara, PR ERBAAG RN, Posk 0 bl
A LD N EEE, ks e 2 oIREE, T
R L 7o BB L E o, itk Lo BB &
DM, MBI BIT D EE OWEHE R~ O 2SIk
&, AT BT 2 SRR B~ O B G IR be it &
fERCE IE FRh/28 > 7 Ly MREEEIRILIZOWT & Lz

BB, AR R RSB0 2 95 b AR T 58 16
FEEOFT2ETEBL 2 GFHES 1 17082122).

B

& R

BHEBT 127 % (P72 %, K55 %) T, “FHERmT
634 7% (25 ~92/%) TH o7z, FE@WEENFUL, 71 ~
Qb o b Eho/z(M1A). Tz, TR EOER
EHENEHEOEEREB L TV, RBRERMIINTILZ, KE)
RIS - & b% L, DWTHIERTH -7z (IX1B). first
BIRERIE, FREHAT2S59 e b o & 4, DWW TR
Tho72(W1C). %B, FHEIR & FFTERAM OM S %47 - 72
BB, FREEMmEEs Lz 2, &7 — 7 VKBRS
Fil 2 JA AT (transcatheter aortic valve implantation: DL,
TAVD $ 12 % Th - 72, FERIOEA T2 ik L7
B LI N LU 2 fif7 L 72 BEE, Zoflie L.

[

57



AR, 7 4242255 1 16(2); 63-68, 2022

<BRPRERE >

[F0Ras - Rk
FHIBhE

EABTB 1.2, FHEERD
BPRF Y, BUFREGE?Y,

REAFRDS D
EARIRIERIEICAAT HRE

PRIKBRETRRELUE

oz

CEI =Y, SHMER
EK@%“,NME“TE

DTHET 5.
FgIE, 2018 4E 1 A ~ 2020 4 12 H AR 12

BRI ERA L 72,

L%, DV TENERSR ST RR O/,

EE | 5% (Bone modifying agent : BMA) 1, TEVENER O F 8 G M E 10 LG5 Th 1,
fEHBEEIEML TWwd BBHMEORERR L L CToHEH B 5HT 5 (Medication related
Osteonecrosis of the jaw : MRON]) IZEHI &, ZDOIIETFIB L O COEREREHEIZREETH 5.
Sllbhivbiid, YBEFRE - EGENE & OBERF R EEE O BRI L O MRON]J IZB T 2 F& 2175 72

KR -
$ X UBMARERICEEH, IHRHK, FUES, BMA AOAE, MRON] BHEOH M &% bl

A 12 BT 2 K EUE 154 1T, KT H 913 BMA B CoOZGKED 110 1 (714%) T, AR
FRIZBIE§ 2 AEBIIE 54 B, FEDTAERILS6 BITH - 7z,
HE LB 7 61725 72, ARFIATO MRON] 5'67’“‘?@ DS AEHBETETIZ3.0% (1/31), DSAEGHE
BEHETIZ154% (6/39) 72 o7z BIHHH A S OMIAEIL51.9% T, #AEE, BEIERZHRTS S - &
ﬁﬂhfl’%ﬁﬂ@ NE72 - 72.

SEOFEM RS S, BMA KGR0 OENZ % 2 ST HEETOM AP RD %ﬂflﬂ% &, AR
B LT BMA #5831 MRON] 38E ) A 7 3@\~ C & & fadak L 72,
JIZERERES N R, R TORSEE L BRI IR L L ER D

ENED O OB EUGEF & L7z, B

BMA 73455 S 72 JEB& 70 BT, MRONJ &

,Eﬂmﬁumﬁﬂwt

HARIEE 754375116 (2) 163-68, 2022

e T, FroeRE, B sg, SROREE HSPRT, CRISEERE WmOREY, MMIER:

F—T— N B, SEAIBEST I, R RS, W

-

DAE D 65 L AL 3588 77 8 T- A THRALIZE D
HEEIL284%THY, 5L EALTD 1,849 5 A TEIE
13 147% &, TTCICBEIERICEALTWSE D, 2ok
I AR IVEAICHE S BB E O 2L, BOEWEEOMER
%Tféﬁ/\@ﬁﬁf EOBEHRENN BCREOEELH D,

WEEEL DK & N 5 HE b Bl E B L OEREOREHG

1.2) Hidenobu SAKUMA

D Kanae NIIMI

D Akira KUROKAWA

D Marie SOGA

3) Keiko TANAKA

3) Mayuka NISHIYAMA

4 Ritsuo TAKAGI

2) Tadaharu KOBAYASHI

D FrE KRR AR BEAEE S R GRS
T 951-8520 73 UL 483 17 v ok X LM 3 — 7 WY 754 7 b

2 FriE R MR R R B

T 951-8514 P T e X 22 ] 3 2-527
3 i RFERFERAHE BEREY K- by s —
T 951-8520 %ﬁ( Lr%}r(%ﬂiqﬂy&t}umn%%m 754 T i
VFRRS SHERE ISR
T 951-8514 &%ﬁ%T%%E%&mﬁzw7

ZH 2021497 9H

FRCYVEHLEE, RIS B AL L TR Y,
R RS, W RS T T ETEEL o TS 2,

R ERHEHE O H 19O —DIZE R YT 9 WwHEICAE O T
BEOFERRICH L, 70, EROBER, AFHERERO
BHIZER, BEIEAH TN 5 3. ENFHE LT,
E154i 3% (Bone modifying agent : BMA) O I 1L # A7 £
G & L CHEAIBE HAA 15 (Medication related Osteonecrosis
of the jaw : MRON]) Z B s <CTBYH, ZFDIIETF
B L OHIE TORFBRERERED I T AN TN 5 4,

BMA &, BEVEMES 05 82 R R OB MERE, AT
O A FEEHEBETFICS LIRS 031Thi, SAGEERE,
BIEAVEHE, WAHE & RIE IR P2 E & O R R
HIEIRO SN D, % OEFREMZEE & OERF R
BRI HOH 20, TNENOEMBHE D R Lﬂ?&)
TWwWb Z &, EENREZ O, BHEHI O %
EAi LB TH 5.

ZZCTHRb Db, BEICHRE L-SRICBITS
PRI O K IEFIA 5 TN DL o 72, YFBEIFEE -
JEGENFE & O BEFRERREHE O BLIK S X U MRON] 584E (2
M5BT 720 THET 5.
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Y v N\iEBMRZEFEE LRSS EREZEiT Ui
HIV BRBICHULORT 7 DN AZITO= 1 6l

VTR

EF Y, BHEE2, Blex?, Al £1.9

EEBEZARBE HIV EEEICAE A ) o ER MRt L, A S s A 2
WiAT L7z, AR L7-EHE» SR A LA AL, BMOFET 7 286 L TiTo 72, ANEBNE, EboT
B IR A 2 580 L IHE 7 7 IS HERE L 72%, BB A © s b A L sk I A L, TE389 5
LT, AANOEHLMEL, B4ICTIEH L0 OB 2 I 2 e TE .

ICRRIEF-, PR, HGEOR, AR 0 HARTIRES 752 5E5:16(2) 16974, 2022
F—7U— KRR AL, HIV, R, Sk ook (ALL)

i

il

BN o E M) v 8 i F (Acute lymphocytic
leukemia: PA'F ALL) (Z/NB & BB L €, HEIRIETH 5
ZEPHMLENTEY, H-ERHNOBN ALL 123 LT,
65 7% LT C HLA 4 N — 535 5 L7236\ A i
FNORE AR (DUF [MFERSAL) AR EN L 2 LB B 12,
RIALE & L C D4 5 U # I 4 (Total Body Irradiation:
PUF TBI) R KEALFEEIC L B HEOMRE ST, R
i £% (Graft versus host disease: LLF GVHD) (2 & 1)
R EIWEREIE R A FERET 5 2 L 3% <, FBRME T REEC &R
W7 &% ETLHZLI1I2L) QOLIZFELLCIETT 59,
COLEH REEIT L, wEHEAE AR S OES 72
AT AHZEFFHTHDLEEND 45,

Srlalbivbiud, HIV EGE 14 U7z ALL ISk L& 7l
B AY AL E & I\ 7- AR IR & JAT L 72 S BRI B
WTHIE L7z, &b CHEEZR OPERIE RO DS % £
Bl 72728, FOMEZRET 5.

E Bl

BOE 40 Bk

WM #FX1HE12A.

TR L (BEE2 7)) —= v 7EE).

W4 ALL, AN SEEE ORE# S X OV RS
PNEL S S P

FIGEE « FeRtHIH R L.

1 Junko KONDO
2 Tomiteru TOGANO
D Michita TAYAMA
1.3 Yutaka MARUOKA
D E S E BRI o & — ke BREE - SR
2) [E L EIRSERIE Y v & —mbe AR
T 162-8655 HUHHSHTE X 1L 1-21-1
3 R R RL R SR BE T e R 755 5
T 113-8549 WG SO X5 5 1-5-45
ZH 20214 7H 7TH

TG BRI EZE M (Men who have Sex with Men:
MSM).

PEAERE © KgdE, YA b A A1 1)L A (Cytomegalovirus:
DN CMV) Wm4, Haliss, WAL, R ANE

HRIE - X44E4 B, AIEICCHIV BHPHBL, 2o
ZIZPLL ~ iy A v X (antiretroviral therapy: L
ART) 23BME S 7z, ART 2% L THIV 7 1 )V A&l
M BRALLLT & 72 ), CD4 [t T W 235k %8 (LT CD4 %0
1F200/ul PLEZRfRS> Tz, Lo, X14E11 HEX D
EHBEEK BUhSeHhA2SsomImE HE L CEE %
ZH LI h BEOKRALL L#& s HIV
EGABE ALL O 72O F PR C OAF A MR AN EE & HI T S
M, EAE 12 H Y Be i BNl ARE L, EGE A 7 1) —
=V T HMICURHEN B L o 7.

HUE (WI2he) © &5 BB, RS IEhEETX
FIRRBIIRIFCh o 7.

P T /L RIS A R CH ) Rt F I e h o 7o,

(WY S Y ey N S ) ek [ o iy N S
R AR DS HEAT LARARIREECH 0. T FHETBE B 1 B A%k
BIOWABRTICHAONET AL D WERT v o
ST AN 3~ 4mm TH ), HAHIMLIZA SN
7o WEESFMIRIFCH D, MEICRE IR SN LD o7,
RIBW D LHALDONTDFREFER L2 2134 <,
RiEAGE ORI %2 5 & ) BRIBEWR MRS S ko 7.

R R AT HL T (SRR 10 H AT o CD4 £
1638/uL, WBC: 8370/uL T& Y, LEtgiZkro HIV 7 4
WV A wE I IRA LU, WBC: 140/uL, Plt: 1.6x104/uL,
CRP: 041mg/dL & FIMERE & M/ NREL OB & 57 i A %
FL D7z

WA BN T~y 7 AMEHETIE, F&AEF
PR E BRI P O RSN E AL D7 HETFEE KR
FAdi & Al B gHES R IEFRBIREECTH ), T HHATE
WA O EE AL D (M),
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