ORIGINAL ARTICLE

iml

ffetzt&sts|X| Ml44# 55, 20144 10

ISSN (Print) 2005-3673

ISSN (Online) 2093-758X

J Korean Acad Nurs Vol.44 No.5, 542-551
http://dx.doi.org/10.4040/jkan.2014.44.5.542

HI‘AHAIEHQI. gGFOO

(o = ) .

Incidence and Factors Influencing Oral Mucositis in Patients with Hematopoietic Stem Cell

Transplantation

Jo, Kwan Suk’ - Kim, Nam Cho?

'Graduate School, The Catholic University of Korea, Seoul
*College of Nursing, The Catholic University of Korea, Seoul, Korea

Purpose: This study was done to examine the incidence of oral mucositis in hematopoietic stem cell transplantation patients and to
identify factors influencing oral mucositis and patient outcomes according to severity. Methods: In this retrospective study, data were
collected from electronic medical records of 222 patients who had received hematopoietic stem cell transplantation. Oral mucositis was
evaluated using WHO’s assessment scale. Data were analyzed using Chi-square test, Fisher exact test, Spearman’s correlation, Ordinal
logistic regression, ANOVA and Kruskal-Wallis test. Results: A total of 69.8% of the patients evaluated developed oral mucositis (grade I
and over). As a results of ordinal regression, factors influencing oral mucositis severity were found to be diagnosis, type of transplanta-
tion, oxygen inhalation and the number of antiemetics administration before transplantation. The severity of oral mucositis was found to
increase the days of hospitalization, days of TPN administration, days of using antibiotics and the number and dosage of analgesics.
Conclusion: The results would help predict severity of oral mucositis in hematopoietic stem cell transplantation patients and suggest that
provision of appropriate nursing assessment and oral care would improve patient outcomes.

Key words: Hematopoietic stem cells, Transplantation, Mucositis

M B
1. g2l 2ed

2@ A Fol Aol 2w A YA FHL A7) $la)
go] ersrshanat ALY vl ZeE A 4K

(conditioning regimen) 2§ 0|9 3k} 2}A] &2 QO] X2 WAL

AP Hick), 2@ mA 0|4 A o] aekan

o
AL 2AFE SHe 1 A Z71 14 5 3477500

701 ZHDME, 04, Hoted
B Q17 2014 FHE ek 7HE o} ¢ ] A0 2 ool

*This study was supported by the College of Nursing, The Catholic University of Korea in 2014.

Address reprint requests to : Kim, Nam Cho

College of Nursing, The Catholic University of Korea, 222 Banpo-daero, Seocho-gu, Seoul 137-701, Korea

Tel: +82-2-2258-7405 Fax: +82-2-2258-7772  E-mail: kncpjo@catholic.ackr
Received: May9,2014  Revised: May 23,2014 Accepted: August 21,2014

Thisisan Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons.org/licenses/by-nd/4.0)
If the original work s properly cited and retained without any modification or reproduction, it can be used and re-distributed in any format and medium.

© 2014 Korean Society of Nursing Science

www.kan.or.kr



]

o
il

543
Q-

=

]

oA A17144
==

oS

o]

=

=

2
AH7helo] AU

=8

()

.
=
=

=1}
=

I

1

.

54

[g

A A

T

14

o

0

X771 9]

= AE

20!

S|
o

{g L aleol &

=

7t ™Mo
a

xte| 7

F

3
=

SHE AR AW Lt

}_

ZYDM|ZLO[A]
H
L=

=

o

wﬂ‘_dﬂ_ﬁﬁ&eﬂmﬂuﬂ ME% E: = =y W.Qnmwom_x
TN =T R o0 o TE T =t = T = o o
frwzozng 2 HE SN Tais
o ol oz o me ~ b~ Nfo o] Njo B = B il
<~ T F T WEF T M o o of BO Nfo H = o) K
ﬁuﬂclﬂ.ﬂcmmﬁe%ﬂ = m Mr_m M i Woge ™Mo
e = r %E =
PRINEEE T TE =~ g A= s
e o N B T T X & 6 e ~° 1+
mwoLt_LmonﬂLullat.mn_n__/u ﬂﬂ_._._w_mlmE Xfo o ﬂrﬁomﬁﬁu
3 x oge T on B, g Mo N Bm Bo o wom ER
TS EERR oo W E oo e I
= W JI 7o) 5 H_A. E._ O_E K O_U 111_”_ 1X_|U ;oT 1O_| o _L_l .nAr
T oA T g XY oRe L S o < X A .z
JI ,HAFMWO..—,MOJIE AﬁﬂOCT/T _ﬂl o ‘NVINE.AT_OT
=3 i — wo o
SERTT AT 39 Ta o T T he T
APl R RO T o X X =) = o .
T N O T S T L w1
mﬂl%rmﬂ_ﬂmumoxhﬁ _,_me_o_ﬁ__amuj < W@m ER R e e
Eaﬂ.]dﬁdliﬂo&. xl_ko_l_wﬂ o> . o k mﬂ}LVun
12gtealid 2Ezd i3l Prizy
T ooy T G S
oM ey o Hywn g HP o LB ® g
o R R g o] mn Y oor g R o RO & W B OE B 20 & °F do do o
o T fe < ok M Hr g A Moy M oop M K L i L
EET T s B O PErpEesoEY 2 KHFzTeT
PEERTETIE S PEERETTLNG G OETIRRH
B X X B o [qV] ~7 A £ ™ — o° XX
HRT AT HEN NPT TP BE YT TRT BT W
X T R e N W X s ® oo o BN ool B o W H o or
PEET oy e IBFRIXDPTdhex BIFodges
%imﬂo@ﬂoﬂmcﬁ% o o B oem o T oMo ju e T R -l wjp
TEEU T Py TEEHSEoXEY FemBelh A
BT E Py 2RO Ty R oy opw AR
RrEgs s W e LIVEITaXXE g gpMlgpe @
N PEAS sl HY Nogofagg BT Ty WIcT o T
_— ol T %o 2, Al [SLC) 0 f —_— — — = !
e E oo T o A T T oao Mo op B L P T o d Eo =&
~° ﬂe‘m,_ﬂ”_/ . K = ]_.Elvﬂ L.UyA__o\mﬂ OLQLOOE/O,I :i
Eﬁa_eaeuo%moz:a.%? o o T 5 oop N oo T 9 G o ddSs o
TUT A DTl LPPrREJbnd popd s 2 X
B RO B o od o Xk T YRR S Fop WS T
PRy Xy Ph HEEanElaggd BT o A S
i N B - L T BT Y Ny M Mo No W
o Moo oo o XS Moo e X~ X K o= B X
TeINEITEoRE gRPLEyrErty SRssIOf »
o — To L = s
R - mwme%ﬂﬂ%m.:_eoaw PoEBE o ® @
& ™ ol ey 0o - 2T ~ — oo o N - = e
Moo zo p A H._ & ) ol T "l Mo <P Th o XO po WV go o - of o ®o
= 3 Aoz gl 3 g o o oy — o AN 1 X X
Mo%mEMM_RW_MM%%W%mW%MH%W%@ TeaeiEp I
Pr L LB ga Vg RERRTEL Y FILRG Yoy
TR PR R E LR SWS 2R 0 e wmdER YT
iogmﬂo__éﬂ,muﬂo,e_awemﬂuﬂwo_/mm:u_o?mogﬂu]ﬂomwuﬂs_ﬁndrﬁﬂwﬂw
KM gogrPpigggdeo  BRPed BEITAIFL£YNF PR E @
oF )T om R W o ®OWOW O R I I L O T = ok %0 I r T M

AR LT
www.kan.or.kr

Fo] AR} 2] 57] 2 (Electronic

O

a1 9)

[

]

1e)
j8.

RS S TR ED
g2 2t

1. &7 27

o

[

[e)

Y

FAA
O

=

.

SAlol Al

o

S

A4l el o

7} Hepelo] m
Rl golxjehe 28w A ROl RS

AP

I
k&

=

=

CEET!

] A

2(:]_/&
=
L

s
EaS
o

1
[17.18]0] & o] H]

H
A
°l

g of2feol

i)

1

YA LrERLE:

=7k 19 2E A

1
-

=

=

sfofs}

=

o

7}
| 7ol &3] Left

G| FAeH A=k e
7] el o &4}

=

AH15]2F el o

i<l

T

Ao
Els
Z
[€)
http://dx.doi.org/10.4040/jkan.2014.44.5.542



544

Medical Record)2- ©]-4-3F 382 (retrospective) ZAF ¢15L0]T):

2. ATt CHe

AT =2 GPower 31.3& o]-83]| 3l &A1& FI3H ol
a=05A7=7] .15 A4 80, o SH = AP o Za
T F A = 10901 Ao 784S o171 918f 20118
1L5E 129714 A& 24 17H thehy ol A 2E w Aol Ale
el Aol YTt A} A5 o = shgick 2011 7 8
FERA| 20|41 RS 21 h 29275 0.2 o] o] 4] A 3ot}
SFA S Aot Ft A ofakE FEAl o] YA At 1678,

?:}
AP B} 10, 0]4) 5 P E AR E Q3] A
2} 38, 0]4) A oh2 A :
2 AR5 220 A2} E

b
o
2hs
1%
=2
>
Of

i
2
i

3. ¢ =7
1) CHAR E4

() B2} A a9l

/g, o], oA FEAH, S S - - Aok, 0]4]
% A=A 4= (Body Mass Index) 5-olt}. AW, Upo], 59 FA
F -5 2 o)A A ARG 52 1S A B ZARE F9, 2ot
el A1 A1 715 E ol Y dEie Y SRE Bk
£ QEFH B7HE olg-ste] A YTt PO R Lol
w5

Q2= 22l

X, o] 4] A M2l et 3 2 B Zo] el o]A]9] e, 0]4]
GA] BiRfe] A AT el, HATGAR AL - E 7)7E Ak 5
- 0]4] Bl o] 4] A et A& Sl o] 4] A A2 717, o)A
AR Bl 9l ok o)A M AEA ARE- Sl4= FOR AP EA],
FO|8A], 115 7184, 7| EXE o8-kt

o
1
N

_,>:
Job
flo
=

J2]= 2| 118552 Cyclophosphamide 9 7
-89 Busulfansr %Wﬂ /\}ﬁo}L = #4*5‘91 et
H(Myeloablative chemotherapy C))¥}, Fludarabine2 7| % &
a0l ML ZAFE 8 ke v %#‘%*Xﬂ 4 2o Reduced In-
tensified therapy [RIST]), Melphalan?h-& A}-8-5}= 73-9-9}, Ha5 51
AFe] A7} o] 2] A AZ] 2 #0]+= Busulfan-Mephalan-Thiotepa
(BMT) X, F4 whdyy 27} o2 A % =] Q#H3] TBI-Cytoarabine-
Mephalan (TAM) 5 57 A 2 43} %tk

_l?__
olale] ez A7kl A, A olzk o] 4]

Lk Lkl

rz
ok
X
5

FO B

3R

=
oflh

Ak ol A), H @Izt

www.kan.or.kr

o14], 77 B o] AL0 2 B R 511 o] 4] ] Bake] Ak
B o]4) 1 24 %

()32} 2t

74 ARG F 37} 8] Afelel off S v NS
shotalr] $18) F2-4 A4 7IzE Ebe] FAI 4 8 AT
A AL 4 A AL 4 014 F AU 4, 7 kg
£ g ufopy WA AHG 514 2§ o4 T AN A, 7
& 510k O 2 EA| G 315 52 A 9577153 0] 5]
Selshgich ABA| §E HARAN Y 55 el gk
VAN E RS PRG54 T8 22 S

2) T2 Fatel 5

AARAZTAR AT 77 3 A ET01E A3}

of, P-4 Q14 AJE Hatedo] 31 uf 7] 190 38] £ 4 A
2715 7|8 AS B A4S Ssle] S 5 FFEA
2 ke 240l AHg3hich

B E5E E7E 5 5P, Grde O 774 ) o} o) o] ¢}
31 7150] ARl APl Grade 1 53-8 SHISH= Bilo] glont
A% 931 7152 A1 A, Grade [1= Fofo] gloLt 14
2 4T % Gl A, Grade 1= §33 374 Hefo] low] 1
FA MFASH) T 5 ALS HF5H= A, Grade IVE F%
o] EAa 774 HAVE B AR ulgT B A ] 9%
B0l a7e el ek e w

o8] e o eyt
2 Hut] o] dhA © & #4311 Grade
O-13} Grade IT 0]} 70 2 B 25}0] EASI90: 18U 2 o
F-oll A= Grade 111 ©|AFC1 749 Grade 119} E2] 27+ AF)7) g =
o5 A2 Q101 Y HE A

Z0. 2 of|=3]10] Grade Il ©]A42- Grade 112} Grade 111 0]A1S.
2 o] Hofele] 3258 seA|E FRslt

H A= AR Cojshl B9 IRB 4-21(IRB KC12RISE0820)
& ke ol AAISHSIck AR 4 ZIEE 20136 199 1097}

o] A2o] 7Ha e ol A G122} el <]

http://dx.doi.org/10.4040/jkan.2014.44.5.542



T A= SPSS 170 2 2 T3S o]-§-5of F-A1513ITE

A, o gate] SAdof whE et o A S5 =S
1}etsl7] 918fl Chi-square test 2 Fisher exact test,
Eo} 4] wote] B
2F E-4(Univariate analysis)= 3+ T}

%mﬂ, ?-ﬂ x—]mtﬁoﬂ Cﬂsz o) D]x]

4 4
Spearman’s correlation & 2 F-A]5}= thH

2912 sjefsh] 9lsto] ot
gk B A(Multivariate analysis) . 2 £=A] 3]7]4-4(Ordinal logistic
regression)-= A-8-5F ]

A, Sk} Aatof] gk £49-2 ANOVAL} Kruskal-Wallis test, A}

1. CHARE S40] 2 712 Hatgo| 2 Aefie} S5

thatRie] Qb Eof ofgt Ajolol Al A, ol &5t 7
A 52 37 FA G- 5 o] A1 Ho} o] 2 Aol QL

o] 4] A g el &fgt Afo|ehE: 2RIt 4= Al %t=Hl(p=.020), B
OFAVE| 7} Z2] B
Grade 112} IO A= 212} 14.4%, 13.5% 2 Z7}8H5ATk

thAkRLe] 2] 53] EAoA] 2] ZFo]2 AFH EH Grade O-19] 79
A=A B WIEEAe] Hlg-o] 31.3% R 71 = AL, Grade 1T
9} Grade 11101 Lo A= 4] WiE B1x}0] B]8-0] 38.1%, 48.6% 2
7F =9k tH(p <.001). ©]419] Fefoll A= Grade O-19] 3} Grade II
ol o H]ﬁﬂﬁ{} o]A12] -2 41.8%, 33.9%, FA|7} o] Ale] A9 7t
7} 31.3%, 26.3%2] BHH Grade [I= Z[7}o|Alo] 43 3% 2 713 3=9)
(p<.001). o] 2] A 2h2}o] A} Afefjol| A= Grade 191 ol A= ¢
A A7} 67.18%F 7F =9kO 1t Grade 1192} Grade [112] o] A=

rSL‘
kel
4o
juic)
p
©
o |
=
ol
o
@
2
>
rlr
w
o
x
2
(o]
i

214 Tl Aref 2] g}xp} 7 -2 vl AAIATHp < .001). AbAx

59] oHo| = AaE 5013 9 Grade O-12} Grade 1191 0]

Z¥Z} 4.5%, 0.8%2] ?_P Grade IT1%= 18.9% 2 =A] FEFETHp < .001).
o] A AA| e, AP A} - o whE Apol= gl
o7]ef] o] A3l AP Al o4 A ekl A A2 7IRE A

[¢]
SR AR 5 A1 9145 9 o) 1 A

~ h
5 52 F7F5to] B 2} o]4] A G 314(r=13,p=045)

http://dx.doi.org/10.4040/jkan.2014.44.5.542

545

HAIART ZA7)17Hr =115, p=.025), 0]4] A NEA] FoI3
(r=17 p=.009) 5-0] ZE AL o]4] gkx}o] L7} Zut¢d

ok frolRt FHIATY 9= A0 = e TH(Table 2). 5,
s}o} 8147} 2718k B, AR ZA|7ko] Z7Fake
Kl

St Ve E ) Hubeo] 22w 7 ].

LA
H A

N

<
1

OlN 3

>
>,
r 0
X
[}
i)
o%
[e2
&
>~
g o
o
1A
1o r
oY, of
Jo o0
N o
N =
2
o ML
gi' ol
oo

2
ox
ik
ol
2
L
et
Iz
el
re
()
o
it
by

~{
%
oy
£
=
B

lov
JiASs
ol

i ﬂ O
N
oE

SN
O
=
&
=2
>~
=)
i
i
2
=
é%

3
rl
)
c
o
o
1>
1o
ol
£
2
B
mor J
2 o
o
1> o
o
ot
uO
ot
>
o
it

N I

N

I

-

we e
N

i)
E
3
o~
i)
1=}
2
o
of
oN
H1
=
T~ op Ol
ot
filo
=
R
R (=

p<.001).
AShol A= T4 WA
o A Py WIBERpTE 7 A
B0l Z3=t o] F HZF AP 13126)(Cl=2.05-83.81, p=.006)
2 7P 9k o] 41e] ol A= ]2zt ol Alo] Hja] 7} o]
A3} 7FE7FREUR] o] 4]0 2k} 5.638)(Cl=1.63-19.38, p=.006), 6.62
Hl(Cl=2.39-18.35, p<.001) &k Ck
ESE AR BT AR e o A A
3] Z-E 0] 5.164(Cl=1.18-22.50, p=.028), ©] 4] Z1 oF
422 0.83H](CI=0.71-098, p=.032), o]A] A X EA|
© 79.0]| 1.058H(CI=1.05-1.10, p=.030) 2= THTable 3).

1

o

g7l

bere

=

o §2

wa lo

—,—7

o] Fof yt

il
52

|

3. 72 Mo S0 KHE &Kt 2t

T Aol 5ol whe uehd 2R} A3k (Table 421
7P AY Grade 1S FAsh= EAE2 T34 ¢
23 o 412 $(F=2405,p<.001). B4 Oﬂo*:xﬂ A4
ol -’,\—(F=12.38 p<.001), FAYA] A8 Z2(F=503, p=.007), 0|4] &
(F=878, p<.001)7} Z7 ket =3k 1704 E.%U Zz
57%1 A A 314=(F=82.09, p<.001) S ZIEA] A
4 42FF=121.07,p<.001)0] 575}tk

[¢)

{1

o

1a4s 2%

www.kan.or.kr



546

Table 1. Incidence of Oral Mucositis by Patients Characteristics N=222)
Oral mucositis
Variables Categories Grade 0-1 Grade Il Grade lll Va p
n (%) n (%) n (%)

Total 67 (30.2) 118 (63.1) 37(16.7)

Gender Male 34 (50.7) 68 (57.6) 18 (48.6) 1.33 512
Female 33 (49.3) 50 (42.4) 19 (51.4)

Age (year) <19 5(7.5) 4(3.4) 2(5.5) 5.56 .850
20-29 10 (14.9) 22 (18.6) 5(13.5)
30-39 10 (14.9) 23(19.5) 7(18.9)
40-49 16 (23.9) 26 (22.1) 9(24.3
50-59 19 (28.4) 24(20.3) 7(18.9)
>60 7(10.4) 19 (16.1) 7(18.9)

Pre nutrition Low risk 65 (97.0) 101 (85.6) 32 (86.5) .020*
Risk 2(3.0) 17 (14.4) 5(13.5)

Alcohol consumption Yes 5(7.5) 13(11.0) 3(8.0) 0.72 696
No 62 (92.5) 105 (89.0) 34 (92.0)

Smoking (present)’ Yes 3(4.5) 2(1.7) 0(0.0 457
No 64 (95.5) 116 (98.3) 37 (100.0)

Smoking (past) Yes 11 (16.4) 12 (10.2) 2(5.4) 3.19 .200
No 56 (83.6) 106 (89.8) 35(94.6)

Dental condition Normal 37 (65.2) 47 (39.8) 14 (37.8) 5.74 201
Carries 7(10.5) 23(19.5) 8(21.6)
Peridonditis 23 (34.3) 48 (40,7) 15 (40.6)

Diagnosis’ AML 13 (19.4) 45 (38.1) 18 (48.6) <.001*
ALL 7(10.4) 25(21.2) 4(10.8)
MM 11 (16.5) 19 (16.1) 8(21.6)
Lymphoma 5(7.9) 7.9 4(10.8)
SAA 21(31.3) 5(4.3) 12.7)
MDS 10 (14.9) 17 (14.4) 2(5.5)

Conditioning regimen’ MAC 45 (67.2) 81 (68.6) 17 (46.0) .091
RIST 10 (14.9) 12 (10.2) 4(10.8)
MPLV 9(13.4) 18 (15.3) 8(21.6)
BMT 2(3.0) 4(3.4) 4(10.8)
TAM 1(1.5) 3(2.5) 4(10.8)

Type of HSCT! Autologus 12(17.9) 25(21.2) 16 (43.3) <.001*
Syngenic 4(6.0) 7.9 2(5.4)
Allogeneic 21 (31.3) 31(26.3) 3(8.1)
Unrelated 28 (41.8) 40 (33.9) 6(16.2)
FMT 2(3.0) 15 (12.7) 10 (27.0)

Disease status at transplant” CR 20 (29.8) 76 (64.4) 25 (67.6) <.001*
IR 2(3.0) 5(4.2) 1(2.7)
SS/CP 45 (67.2) 37 (31.4) 11 (29.7)

T8I Yes 26 (38.8) 63 (53.4) 22 (59.4) 5.22 073
No 41(61.2) 55 (46.6) 15 (40.6)

O inhalation’ Yes 3(4.5) 1(0.8) 7(18.9) <.001*
No 64 (95.5) 117 (99.2) 30(81.1)

*p<.05; TFisher exact test; AML=Acute myeloid leukemia; ALL=Acute lympnoblastic leukemia; MM=Muttiple myeloma; SAA=Severe aplastic anemia; MDS=Myelodysplatsic syndrome;
MAC=Myeloablative chemotherapy; RIST=Reduced instensified therapy; MPLV=Melphalan based chemotherapy; BMT=Busulfan-melphalan-thiothepa;
TAM=Total body irradiation-cytoarabine-melphalan; HSCT=Hematopoietic stem cell transplantation; FMT=Familiar mismatched; CR=Complete remission; IR=Incomplete remission;

SS/CP=Stable state/Chronic phase; TBI=Total body irradiation.
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& A AR BT Ol o] el Ao 2 Azt " o)
- - - *p < .05; HSCT=Hematopoietic stem cell transplantation; BMI=Body mass index;
A2 T Q1o A= Xehty, o] A1) e, o]4] A] Exfo] Ay TBI=Total body imadtin.
Table 3. Factors Affecting Grade of Oral Mucositis by Ordinal Logistic Regression N=222)
Variables Categories Bestimate SE Wald Odds ratio 95% Cl p
Pre nutrition status Middle risk 0.64 0.47 1.78 1.89 0.74-4.85 181
Low risk 0.00
Diagnosis ALL 0.64 0.79 0.66 4.24 0.84-21.25 .078
AML 1.55 0.77 4.06 4.73 1.04-21.45 .043*
Lymphoma 2.57 0.94 7.40 13.12 2.05-83.81 .006*
MDS 1.79 0.66 7.23 5.99 1.62-22.09 .007*
MM 1.66 0.84 3.93 5.30 1.02-27.54 .047*
SAA 0.00
Type of HSCT Allogeneic 0.05 0.37 0.18 1.05 0.50-2.20 .897
Autologus 1.72 0.63 7.50 5.63 1.63-19.38 .006*
FMT 1.89 0.51 13.23 6.62 2.39-18.35 <.001*
Syngenic 0.34 0.64 0.29 1.41 0.40-5.00 .589
Unrelated 0.00
Disease status at transplant IR -0.30 0.79 0.14 0.73 0.15-3.51 702
Stable/Chronic phase -1.13 0.58 3.84 0.32 0.10-1.00 .051
CR 0.00
Oz inhalation Yes 1.64 0.75 4.78 516 1.18-22.50 .028*
No 0.00
Count of previous chemotherapy -0.17 0.08 455 0.83 0.71-0.98 .032*
Days of TBI 0.16 0.10 2.25 117 0.95-1.46 132
Antiemetics count of pre HSCT 0.05 0.24 4.67 1.05 1.05-1.10 .030*

Re=.357, p<.001

*0<.05; ALL=Acute lymphoblastic leukemia; AML=Acute myeloid leukemia; MDS=Myelodysplatsic syndrome; MM=Multtiple myeloma; SAA=Severe aplastic anemia;
FMT=Familiar mismatched; IR=Incomplete remission; CR=Complete remission; TBI=Total bodly irradiation; HSCT=Hematopoietic stem cell transplantation.
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