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Purpose : In this study, we analyzed the short term changes of thyroid function, incidence and risk
factors of thyroid dysfunction soon after allogeneic hematopoietic stem cell transplantation (HSCT) in
children.

Methods : We enrolled 80 pediatric patients following allogeneic HSCT, at the Catholic HSCT center
between January, 2004 and February, 2006. Serum TSH (thyroid stimulating hormone), total serum
thyroxine and total serum triiodothyronine levels were systematically measured in 80 patients before
the HSCT, and at 1 month, 6 months and 12 months after HSCT.

Results : Thyroid function statistically decreased at 1 month after HSCT(P<0.001). Thyroid dy-
sfunction at 1 month was observed in 43 (54 percent) of 80 patients, 31 (39 percent) of whom pre-
sented with euthyroid sick syndrome (ETS). Thyroid dysfunction was normalized within 1 year after
HSCT. In univariate analysis, malignant disease and the presence of acute graft-versus—host disease
(grade =II) were risk factors for ETS (P=0.04, 0.01 respectively). In multivariate analysis, we could
not detect an independent risk factor for ETS (P=0.19, 0.06 respectively).

Conclusion : The present study suggests that the incidence of thyroid dysfunction is high after
allogeneic HSCT. Therefore, regular monitoring of thyroid hormone levels after HSCT is required.
(Korean ] Pediatr 2006;49:1211-1215)
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Table 1. Patient Characteristics

Characteristics No. of patients(%)

Sex of the recipient

Male 45(56)
Female 35(44)
Age at HSCT(yr)
0-9 40(50)
>10 40(50)
Primary disease
Malignant disease 66(83)
ALL 19(24)
AML 39(49)
CML 3( 4)
JMMoL 4( 5)
MDS 1CD
Non-malignant disease 14(17)
SAA 14(17)
Conditioning regimen
TBI based 33(41)
Busulfan based 39(49)
Others 8(10)
Stem cell source
Matched related BM or PBSC 24(30)
Unrelated BM or PBSC 41(51)
Unrelated Cord blood 15(19)

Abbreviations : HSCT, hematopoietic stem cell transplantation;
ALL, acute lymphoblastic leukemia; AML, acute myelogenous
leukemia; CML, chronic myelogenous leukemia; JMMoL, juvenile
myelomonocytic leukemia; MDS, myelodysplastic syndrome;
SAA, severe aplastic anemia; TBI, total body irradiation; BM,
bone marrow; PBSC, peripheral blood stem cell
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Table 3. Multivariate Analysis of Risk Factors for Euthyroid
Sick Syndrome after Hematopoietic Stem Cell Transplantation

Variables N P
Disease
Malignant 66 019
Non-malignant 14
aGVHD
Grade 0-1 50 0.06
Grade II-1V 30

Abbreviations : aGVHD,
number of patients

acute graft-versus—host disease; N,

L
AR 7)ol e 28 RAFo|A] T o= FQasta &3

gl sholtt,
RN XA T A 7] FHFel ek ATelA 4
3 715 A sHovert hypothyroidism)E =% FH 5o
44 715 A 3Hcompensated hypothyroidism)&
£ 37 g¥zor Hudgmn oY 53, 2¥ A
AP 2AVE e SAbe] 15%00A 11-8871E Tl d4 &2
1A A 7)1s A ARt g A gt 2ofe

ar
=
ol F B WA TIsAskE oA F R 123719 4
o

0]

Lo

5) «=2)

. Borgstrom -5

PR Alselde FE AARAR
l

>
)
3
2 o
e
=
£l
f
k]
_O|L
£
)

o
)
2
o o
o,

k1
1
Q
OD
X
N,
i3
Oé
o
O
rr
T
&
> bl
X9,
z 5
> r‘l-u:
re
-
9
X
rr
o 52 b 5R
)

W
) o
2
A
olr
o,

-

—
L
[N}
N
e
2 Jlo{‘
—
ol
=
I
=
4~ He

rx
N
ol

2
[of
on
N
=
mn:
o
ol
e
2
ol
oz

Euthyroid sick syndrome(ETS)& H] A
A7t EFHo® T3 7F AstH glowA
A 7S ASHE HolA] ge TSR v A
T (nonthyroidal illness syndrome, NTIS)S & &
o A=7 ABAE T3 T47F sl A=A

2% Bukg £ Qo0 ETSE o FAW A, Fad
st B A AN 2R, B B $3ES AP B,
APz Ba, FF BA 59 A7 Aol e A WA
opS 22 ETSe] 2] W ot /e ofH Yats o
SR A ehgkar oz WMakrh Al Aol diF AlAle] A
A AgoRAel Wl HAEF WA etolw
o] Hal gtk 2ERAEA F ETSw @713 Fo A

Nl ETS7t 48% LAstd=d o
Bt advl. ETSS B33 o
HE7E glovt AlA dgke] #3gel o)
el ok Zoj A st EgAA <
tha FoP . 49 o s & AFelA Fols
o dAHez wAsE A
Interleukin—6(IL-6), TNF-a 9 A2 943 #AAE
2 "] Hol o5 AEFRIES] ETS A
TP B AT o] PR E]Y
38.8%2 ZololA ETS7} AR TSHY 7
A9-7F 15%°10 k. TSH #a o]AA] AL&3h=

21 A ol A

tisol)ell 2]

it

[}

£

rir

e

ot

o

Qe 2
S Hob

= —‘101' it
av) i e

Y
frtl
il
R VT
oo 2 0 ojo £ N oo omr o

o @

o Y
(M 30 mo rob W o

> iy
18

o

N
==

=B
HU_QH

o

A== FHeElZold (catecholamine) ¥ ZZ2E]&
b Zlo Azbg et

7l gl @4 i Tl At

it
i
2

o,
1

K o
o

.

2 ox W
™
o,
> Lo
dHU.;)Jo
N
e -
T
o,
o
2
=
oL
>
>,
2
BN
ooz
o 2

o)

e e
o
e
2
iy
o

o
=
N
)
32

-~ &
N
ot
lo,
2
o,
Joor

pou)

o

fr

Me

2

i)

32 7

rlr

=
Ho I
s
u
o
1> r
o
e =)
._]
)
T
ox

lo >
1o
1o
N g2
e 2
o
c

ftlo ;
30 & T AN Oy o

2 1o pot 3@

o
i

. oof
ol

o

0;

2

o fo ¢

)
i
N

a

(hypothalamus-pituitary-thyroid axis)®l
AZEY F1HQ0 28 HAALE A
AR o)A & T FREY
] 2 4 ke o] Mulligan 5791 <814
] £ zAMS)
2] 3R] o)A
el AR FAHASH(P=
0.01) =HAEJAAE FHEHA= FATHP=0.06).

Lio 5%¢ 744 s=2&9 7+l TRH(thyrotropin-re-
leasing hormone)oll that TSHE] HIAZZ<Q Hh-go] HAAoR
3 EslE g 9] 299tk AL, Masumoto §°&
ETSE ©2 % 370l dAl-oz vehdy 11d ool A4
ste=d o]t A Ve Wske 3ad A T A st
oftjol Al Uil ETSZ shaieh & dAtelA 178 o ETS &
ob7F 39%°llA 671 W 13% = FhAEo] ETS7F Z7]o] 24

ro oo
M o
U e

e
O
o

o4

Hx
A== EE) te

)

o

R
-
9,
R
k1
o,
1>
rE
> O
H
N

fin)
T
o
Me
o
Q
=
o
a
9
=
o
o
1o
)

.
{
e

o)
,%
v
{0 1x

S & 5 At wmE xPmAEY] T A v|se
TSHE 3ol WA Q& 3 T4, T37F &= AL & 5
AR =T ol ETSY 557 AgeFE wigle] &A= 7%
o]afo]l = AN dAue] Y& Aoz Azt

AN 22 QA Forl ETSH FE834 3o fa)d
Aol thafAs ofd =] B B AjexE HEge 2
A7t glo] 014 & ETSE HQl SoldA 144 32842 &



DA S F= FPAHY AYdAE HWE] 1HE Fe
fglont g wA o dEs JA4 ol sF9el &
LAAR EAERITE ETS7F A3 g&5ss dde milon
371 SR A TIeAstE 27]d BRste] A58 §
A A 7] AgHel FH o] dasit
=} o

2 FH:E AVe 2ok B 2ERAEA Foll A 7
ol ©7IzE Wskeh gAvIsolde] HiEmst f1gdAE 4
R

2 W 20049 195-E 20061 29744 7HEE O sl A
9 o, ZERA LM NN FF ZHEAEHE A
g 80l FAE WeR ATE stk =FRAEel A
ool & 10, 6709, 12704l EAHEe] FAA TSH,
T4, T3E ZAsksith

2 3 xRAEAS st 1HY Fof A V1%
Aoz Foldh s wola UATHP<0.001). 1748 + 2t
A Tseldel Wike 80T 438 (4%l BAoH olE
& 317(39%)2 ETSE ®ela itk o4 & Jdd oy 7t
A 7ee diFE Adew fil%ﬂ%iu} SR 2ol oty
o AEdl 73%(on04) = o)del w4 ol %5

w4l 9

References

1) Boulad F, Bromley M, Black P, Heller G, Sarafoglou K,
Gillio A, et al. Thyroid dysfunction following bone marrow
transplantation using hyperfractionated radiation. Bone
Marrow Transplant 1995;15:71-6.

Borgstrom B, Bolme P. Thyroid function in children after
allogeneic bone marrow transplantation. Bone Marrow
Transplant 1994;13:59-64.

Toubert ME, Socie G, Gluckman E, Aractingi S, Esperou
H, Devergie A, et al. Short- and long-term follow-up of
thyroid dysfunction after allogeneic bone marrow trans-
plantation without the use of preparative total body irra-
diation. Br J Haematol 1997;98:453-7.

Carlson K, Lonnerholm G, Smedmyr B, Oberg G, Sim-
monson B. Thyroid function after autologous bone marrow
transplantation. Bone Marrow Transplant 1992;10:123-7.
Katsanis E, Shapiro RS, Robison LL, Haake R]J, Kim T,
Peskovitz OH, et al.Thyroid dysfunction following bone
marrow transplantation: long-term follow—up of 80 pediatric
patients. Bone Marrow Transplant 1990;5:335-40.

2

=

3

N2

4

=

5

<

Korean ] Pediatr : Al 49 ¥ Al 11 & 2006

6) Thomas BC, Stanhope R, Plowman PN, Leiper AD. Endo-
crine function following single fraction and fractionated
total body irradiation for bone marrow transplantation in
childhood. Acta Endocrinol(Copenh) 1993;128:508-12.
Balduzzi A, Gooley T, Anasetti C, Sanders JE, Martin PJ,
Petersdorf EW, et al. Unrelated donor marrow transplan-
tation in children. Blood 1995;86:3247-56.

Ogilvy-Stuart AL, Clark DJ, Wallace WH, Gibson BE,
Stevens RF, Shalet SM, et al. Endocrine deficit after frac-
tionated total body irradiation. Arch Dis Child 1992;67:1107-
10.

Kubota C, Shinohara O, Hinohara T, Hattori K, Yabe H,
Kato S, et al. Changes in hypothalamic-pituitary function
following bone marrow transplantation in children. Acta
Paediatr Jpn 1994;36:37-43.

Michel G, Socie G, Gebhard F, Bernaudin F, Thuret I,
Vannier JP, et al. Late effects of allogeneic bone marrow
transplantation for children with acute myeloblastic leu-
kemia in first complete remission: the impact of condi-
tioning regimen without total-body irradiation a report
from the Societe Francaise de Greffe de Moelle. J Clin
Oncol 1997;15:2238-46.

Al-Fiar FZ, Colwill R, Lipton JH, Fyles
Messner H. Abnormal thyroid stimulating

7

-

8

N

9

=

10

=

11

-

G, Spaner D,
hormone(TSH)
levels in adults following allogeneic bone marrow trans-
plants. Bone Marrow Transplant 1997;19:1019-22.

Vexiau P, Perez-Castiglioni P, Socie G, Devergie A,

Toubert ME, Aractingi S, et al. The ‘euthyroid sick syn-

drome” incidence, risk factors and prognostic value soon

after allogeneic bone marrow transplantation. Br ] Hae-
matol 1993;85:778-82.

13) Lio S, Arcese W, Papa G, D’Armiento M. Thyroid and

pituitary function following allogeneic bone marrow trans-

plantation. Arch Intern Med 1988;148:1066-71.

Keilholz U, Max R, Scheibenbogen C, Wuster C, Korbling

M, Haas R. Endocrine function and bone metabolism 5

years after autologous bone marrow/blood-derived pro-

genitor cell transplantation. Cancer 1997;79:1617-22.

Matsumoto M, Ishiguro H, Tomita Y, Inoue H, Yasuda Y,

Shimizu T, et al. Changes in thyroid function after bone

marrow transplant in young patients. Pediatr Int 2004,46:

291-5.

Mulligan SP, Joshua DE, Joasoo A, Kronenberg H. Auto-

immune hyperthyroidism associated with chronic graft-

versus—host disease. Transplantation 1987;44:463-4.

17) Hershman JM, Eriksen E, Kaufman N. Champlin RE.
Thyroid function tests in patients undergoing bone marrow
transplantation. Bone Marrow Transplant 1990;6:49-51.

18) Mclver B, Gorman CA. Euthyroid sick syndrome: an
overview. Thyroid 1997;7:125-32.

19) Lee WY, Kang MI, Oh KW, Oh ES, Baek KH, Lee KW,
et al. Relationship between circulating cytokine levels and
thyroid function following bone marrow transplantation.
Bone Marrow Transplant 2004;33:93-8.

20) Leslie ]. Dangerous dogmas in medicine: The nonthyroidal
illness syndrome. ] Clin Endocrinol Metab 1999;84:151-64.

21) Inder J. Euthyroid sick syndrome: Is it a misnomer? ]
Clin Endocrinol Metab 1997;82:329-34.

12

=

14

=

15

N

16

N

- 1215 -



