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HOEED, 4B Y, D) kY
(DR RIXFHEER/ 208 F —AREREFESF; 2)BF3, =& 9 650034)

(FZE] HY W2 M A A Cacute leukemia, AL) 835 7E 5 58 A 35 1L T 48 JfL £ 48 R (allogeneic
hematopoietic stem cell transplantation, allo~HSCT) VBT )G S8 IR IR R (thyroid dysfunction, TD) PR R 15 10 A 1
IR E . Jiik WU 2018 4FE 1 A % 2023 4F 6 H T = A 5 — A REEBE LK N EHIIIRAT allo-HSCT #Y 98 i AL
S G R PR HEAT MBI 43 B . A AL SR X T B 2459 (BR S B i JS M i 77)) Flallo-HSCT V897, 4R
PR KA TD 43 3R TD H (n = 55)FITD A (n = 43), WHEBFEN—MHEI . LREIRIRTORE, 407 2 4R
PR REGAGI¥ 25, IR allo-HSCT JAY7 51 TD WA E R . 858 A% allo-HSCT J&YT
19 98 ] AL B35, 43 $1](43.8%) & A ARIRIIRE S8, Forb R AR D AR 8GR (AL F5 I R 0 . I PR FF k)
22 5, HURARIDRETHE (BB IG R T . SR L) 9 #l, Baifiik e 12 41, JE TD 40, TD A— B il
R ESHP R, BAERER . MR, MRS 200K . HLA FOR . bz A | b 4n s AR . PLT
AR BT 25 L (P> 0.05), BRIER | REIE aGVHD ZRAF HiH2E L (P<0.05), —JC Logistic [A]
M R 3 & aGVHD & &4 TD MIFERK: P E (OR=3.693, 95%CI=1.166 ~ 11.699, P<0.05); 53Rl
W5 ALL X E, AML JCHAh AL &2 HUR AR BEIS A XUEE T = (P < 0.05), &5 HURIRDIGREWRR 2 AL R & =%
allo=HSCT G¥7 51 TD fe iy W2, BAEJE 2R R B s & 4 TD PR &, BEIF A aGVHD J2& TD
MIfER R
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A Study of Risk Factors for the Effect of Allogeneic
Hematopoietic Stem Cell Transplantation on Thyroid
Function in Patients with Acute Leukemia
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[Abstract] Objective To investigate the incidence and identify risk factors associated with thyroid disease
(TD) in patients diagnosed with acute leukemia (AL) following allogeneic hematopoietic stem cell transplantation
(‘allo-HSCT) . Methods Clinical data of 98 AL patients who underwent allo-HSCT for the first time in the
Department of Hematology of the First People's Hospital of Yunnan Province from January 2018 to June 2023 were

collected and retrospectively analyzed. All AL patients were treated with anti—tumor drugs ( excluding immune
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checkpoint inhibitors) and allo-HSCT, divided into non-TD group (7 = 55) and TD group (n = 43) based on
whether TD occurred. We collected the patients' general information and laboratory data, analyzed whether there
were statistical differences between the two groups, and explored the related risk factors for TD after allo-HSCT
treatment. Results  Among the 98 AL patients who underwent allo-HSCT, 43 (43.8%) exhibited abnormal thyroid
function, including 22 cases of hypothyroidism (comprising clinical and subclinical hypothyroidism), 9 cases of
hyperthyroidism (including clinical and subclinical hyperthyroidism), and 12 cases of elevated thyroid antibodies.
Univariate analysis of the non—TD group and TD group showed no statistical significance in age, gender, donor—
recipient relationship, HLA matching, donor and recipient blood type, neutrophil implantation time and PLT
implantation time ( P > 0.05) . However, there were statistically significant differences in disease type and the
presence of concurrent aGVHD ( P < 0.05) . The binary logistic regression analysis revealed that aGVHD was
identified as a significant risk factor for the development of thyroid disorders after transplantation ( OR=3.693,
95%CI=1.166 ~ 11.699, P < 0.05). Furthermore, when compared to the underlying disease ALL, AML and other
AL exhibited a significantly higher susceptibility to thyroid disorders ( P < 0.05). Conclusion  Hypothyroidism is
the most common type of TD caused by allo-HSCT treatment in AL patients, and TD is more likely to occur in acute
non—lymphocytic post—transplantation, and patients with aGVHD is a risk factor for TD.
[ Key words] Allogeneic hematopoietic stem cell transplantation; Acute leukemia; Thyroid dysfunction

5 A BRI [N AL & R B AR BT
P, FE A MR AR N 6.21/10 77, FEENE
R P BRI BB TR, LR R A 6 7 () A2
T (&), BAEJLEE K 35 2 LR 9 B4 A v )
5514,

BEAEWFTE R B, 22540y 7 2 2 F IR (acute
leukemia, AL) B EIGITHIRA, FEE MR
RIS, Speinyy B A L Ik A
A, BRI R R E A I G R T
WS TE R . 76 ALIRIT O, REERYT
R CAETE /17 NN -1V > 7€ S = (1 Pl 1
M #2 A A ( hematopoietic stem cell transplantation,
HSCT) i fi R L A (A% 2055 A AT, JEHAENR
SR AL, SER T B E R A, [H
MBS BRER RN, Z2PREWEZRAL, Wy
W R GER RN JU I HUR IR DI E 57 4 2 M AR A
LAY IR O RE 2 — M i T AR i R AR
= (autologous hematopoietic stem cell transplantation,
HSCT) 253 O 2 Ff, 1 ARG A MR T i T 20 £ A
(' autologous hematopoietic stem cell transplantation,
auto-HSCT), 1M1 55 1l 57 2E D 3 1 1 4 i A2 A
A (allogeneic hematopoietic stem cell transplantation,
allo-HSCT). M4 HNEFEHARMKRE, allo-HSCT
PR BIFHAW e, FERE IFIELIET R
11 S # K W) 9t 15 £ 9% (graft versus host disease,
GVHD). GVHD JEfEfuE st vl SZ Ui
o6 5 ZH i ( antigen—presenting cells, APC) LR %
T M AR E AR RO SE 2R, ARAE GVHD % A= iy it

], 23R 2 e A Y015 96 (acute graft versus
host disease, aGVHD) & AR PP AE £ (chr—
onic graft versus host disease, ¢GVHD), — %%
AR5 100d LN &4 aGVHDS 7, H R E N AP
T allo-HSCT X H R i % 9% ( thyroid dysfunction,
TD) 5 Wi 1) 9 25 b i o DR 3R i o i />, LR
ZHIFN R L)L, (FTES M BT G 1 3
%o ARWFY EEGUT AL BOE 2 5 i T
AN R R A 5 5 RS AR IR 2 S i 2 A 15 100 e e B
K=

1 #REFE

1.1 HRIZH

PEER 2018 4F 1 H & 20234 6 H Tl AEH
— N R BE B 1 N B 4% 32 allo-HSCT 6 97 1 98
) AL B VE RS 4 .

ANdIpr el =0 (DFEB =142 (2) &
MICM(EPJEA 2% . g . G 2= Moy 14
Y12F) 43 RS W 20k R 5 (3) AR T8 20 fif
AP 253697 s (4)#E%Zallo-HSCT 6975 (5K
HILIRNIY v S

HEBRFRAES =0, (D) AAFTE A FAR IR R
15 (2)allo-HSCT A J5 3 HNAET:; (3)4IFHAl
JR e | R R B R s (4) HEBREE
PRABEAGE IR . WL Lot (5) I PR 191 ¢ et
Bk

SCEEAE A AT S B, ORI H
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1.2 HRFAE

[l o3t 4 53 BT 4k (32 3% 52 allo-HSCT 19 AL 3%
ARG BERE, AR . BRI 4RI . I 8
B IR R aGVHD, A5 Z KK . HLA
VR, fESZ A . rh PR 4 AR A ] LI )s
B Al AR ] L A HOIR B 38 R (thyroid stimulating
hormone, TSH). H AR R ¥ % (thyroxin, T4), —
il PR iR I 2 R (triiodothyronine, T3). JiF 25 HUIR
Bt 2 (free thyroxine, FT4). ¥iF 2§ = il HOR AR &
(free triiodothyronine, FT3). $t R IREREE HPUik
( anti-thyroglobulin antibodies, TGAb). H R I i
Ak W B BT AR ( thyroid peroxidase antibodies,
TPOAb) . [ 4 ffl (white blood cell, WBC). RBC.
I 21 # A ( hemolobin, HGB) . il /N 42 ( platelet
count, PLT). FLF2 i & B (lactate dehydrogenase,
LDH) . 4 % %% & [ ( aspartate aminotransferase,
AST). D R¥ & i (alanine aminotransferase, ALT).
S A & B85 ( cholestrerol, CHOL) . H il = B (trig—
lyceride, TG). IR Z % (urea nitrogen, BUN)., JL
fif ( creatinine, CR). PR (uric acid, UA). I
(glucose, G).
13 ®HRSH

TD W2 brE 2R A E HR IR R 20
Fom ) O RE M . ARIETEVR T AR TSR AL &
HA LKA TD, KB E AR TD A (n = 55).,
TD #H(n=43)2 4.
1.4 ZitFahiE

K H SPSS26.0 At AT Gt o, THEEE
BELLB BN 5 R n( %) s, 4L1A] H R A
R x CHVBRRGTRIA x> Wit frgiitrortr. By
AR B HE T IE AR R, IR IE A2 A
PR+ bRt 22 (2 s) Ron, AMRMIES 204 H
BB (AMGEO [M(Pyy Pg)] s FFATEAS
AT N5 28 FF PR 1) SR I 5 28 20 Bl e K s AN
A IR B R A S BRI 50 0 5200
P2 7001 R F —JC Logistic [0 )43 47 #4774 <7 5
BN = 3T, P<0.05 FRZERATITE L.

2 #R

2.1 AL BEHROIER

TE 98 5l 44 AW 5% I #2 52 allo-HSCT I/ 97 1Y
AL EFE T, BYE 576, Lotk 41 6, FE 14 ~
59 %, &3ZIR T B4R (3136 £11.05) %

98 {5 s 2 v 2 PEHE 41 I 1 16155 (acute myelogenous
leukemia, AML)50 {91 (51.0%), 2k 40 i
M. %% ( acute lymphoblastic leukemia, ALL) 35 {5
(35.7%), HAWZEH 13 $(13.3%).

AL B F HE5Z allo-HSCT 697 J5 5132 TD 1Y %
H%H 43.8%, HA iR HUR IR D REGR (5 6.1%,
SV IIfe PR FEDR R T BE DR (5 16.3%, I R HCR AR 2
RETCHE N 1.0%, I AR F IR IR DI RE TTHE Y 8.2%,
AR TR R RN 12.2%., AL REEAEAR
[l TD MRS AR —, — 8 BRI D) AR 8GR 2 75 R
JE3 AmBEL, Wk, K1,

R1 EF allo-HSCTETEEMEXRBER [(Xxs)/

n(%)]
Tab.1 Basic condition of patients receiving allo-HSCT
[(xxs5)/m(%)]
Wi H FEAAF L
FWE () 31.36=11.05
541
5 57(58.2)
“ 41(41.8)
S R
AML 50(51.0)
ALL 35(35.7)
HAb(MLA/MDS#1E4)  13(13.3)
TDEANEAL
Il PR FF R AR T i iR 6(6.1)
WG RFAR R BEGR  16(16.3)
Il R HFUIR SR D e TT i 1(1.0)
WIEPRH AR IR RETT I 8(8.2)
LOSTAR T 12(12.2)

2.2 AL BEBRGI TR

PN A — N R B I N By 98 il
AL BEAVEAMFERTS, RIS H AR AR D ReFe bRl is
JPIE4r AR TD 41, TD 4, *fhb 2 & ny—H
oL, SR BRERAET . BEIFE aGVHD b
BEFHE G FE X (P<0.05); TAHRH4ER
PG, RS ZIRE R . HLA VUL, {2 Y |
PAMAEA . PLTHAZ R RGIT2#E L (P>
0.05), XfLL 2 4L sk, 455 BB
T3 K. BAEAT FT3 K22 586 5114 X
(P<0.05); FAHRT TSH /K. AT T4 K F .
FEHIRT FT4 7K. WBC. RBC, HGB, PLT. LDH,
AST, ALT. CHOL, TG, BUN, Cr, UA, G %%
TG E L (P>0.05), WFE2, £3.,
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Fig.1 Time of emergence of different TD types
2.3 HEHFIET allo-HSCT &7 /a51# TD sk

FSEA

WAGETD AL, TD 4 2 AP R A = X
fUfEdr, B0 ALZRAN(ZE I NALL) . 26 f
& aGVHD . R AEFT T3, BAHAF FT3 8 A AL &,
S IRAR B, R 0T Logistic [\ A4 Y HE 4T
WAz fa kR . 4R E7s, JFA aGVHD,
AML. HAtl AL J2& HUIR BRI RE & AR S 19 1 A

%=(P<0.05), WHE2,

3 iTie

TD J& 1 2 BRPE AR R 12 2 Py 53l
SR EE R, T P A i 2 A IR
B Pr 25T 2015-2017 476 4 [ [ e JF 31 4
BITRATIR A, 5 18 2 DL FRAE A TD Bk
SRR IR 50%, b DLHUIR IR D) 68 S8 R R
ik 15.17%, Hor T im R B0t 12.93%. FAR
MR RS M EZNRG, ARS8 B K
W G RIA YT B R METT, AL R TR T4
M T T EARTT 7 2K R A A RAIG, allo—
HSCT Ji5 5 2 e J2 40 i) 550 01 By HE s S iy, 3 fifi FE
AR R D) e 2 ALY & 2k 2R ] 3 ey 50 1o H ik
Z HSCT EAFH K WMV bR ifEfLis e, AR
P, BHE FRART BRI A BT HL 3 ~ 6 H Bk
1 a, HETRHICE @RS FE, XFFilf
IREEAER UL, AR FAEHEZ allo-HSCT IGY7

#2 ETDA.TD H—MBERBRERD [0(%)/M(Pys, Pys)]
Tab.2 Univariate analysis of the general data of the non-TD group and TD group [#(%)/M(P,s, Pl

HAEE JETDH (n=55) TDZ (n=43) 7/ P
PARBTAERS (%)
<35 38(58.5) 27(62.8) 0.429 0.513
=35 17(51.5) 16(37.2)
541
] 29(52.7) 28(65.1) 1.522 0.217
8 26(47.3) 15(34.9)
ALZEHRY
AML 25(45.5) 25(58.1) 12.806 0.002"
ALL 27(49.1) 8(18.6)
HAb(MALZ) 3(5.5) 10(23.3)
I KaGVHD
i 34(61.8) 36(83.7) 5.673 0.017*
w 21(38.2) 7(16.3)
PR Z AR
FG 52(94.5) 43(100) 0.931 0.335
E[FRS7 3(5.5) 0(0)
HLAJLRH
e ity 25(44.6) 19(44.2) 0.002 0.964
A 31(55.4) 24(55.8)
PR 52 1 M R
AH ] 33(60.0) 32(48.8) 0.765 0.382
NG 22(40.0) 21(51.2)
RN A ARFIA] (d) 12.00(11.00, 13.00) 12.00(11.00, 15.00) 0.845 0.398
PLTHE ARFE](d) 13.00(12.00, 15.00) 14.00(12.00, 15.00) 1.594 0.111

‘P <0.05,
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*3 ETDAH.TD AFLHEIRRMBERRDMN (n(%)/(X£5)/M(Pys, Pys)]
Tab.3 Univariate analysis of laboratory indicators in the non-TD group and TD group [1n(%)/(X+ s)/M(Pys, P;s)]

WiH JETDA (n=55) TDZH (n=43) 74 P
MAHTTSH(mIU/L) 2.25+0.90 2.36+1.07 0.561 0.576
FAHHTT4(nmol/L) 88.94(81.70, 106.00) 83.90(78.90, 93.73) 1.661 0.097
FAEATT3 (nmol/L) 1.90(1.66, 2.16) 1.81(1.44, 2.01) 2.016 0.044"
M HATFT4(pmol/L) 14.46(12.89, 16.90) 13.93(12.40, 15.50) 0.992 0.321
FHIATFT3 (pmol/L) 5.13(4.58, 5.88) 4.93(4.01, 5.29) 2.137 0.033"
WBC(x10%L) 4.64(3.31, 7.05) 5.52(3.63, 6.78) 0.291 0.771
RBC(x10%L) 3.42+0.87 3.23+0.83 1.091 0.278
HGB(g/L) 109.87+23.32 104+£26.86 0.150 0.253
PLT(x10%L) 145.00(82.00, 174.00) 103.00(52.75, 164.00) 1.842 0.065
G(mmol/L) 5.00(4.65, 5.65) 5.10(4.70, 5.95) 0.943 0.346
LDH(U/L) 239.00(185.50, 300.00) 254.00(206.50, 319.25) 1.027 0.305
ASL(U/L) 25.50(20.00, 30.00) 24.00(20.00, 39.00) 0.432 0.665
ALT(U/L) 22.50(14.00, 39.00) 16.00(11.00, 38.00) 1.170 0.242
CHOL(mmol/L) 4.41(3.65, 5.16) 3.98(3.09, 4.88) 1.552 0.121
TG(mmol/L) 1.82(1.15, 2.41) 2.01(1.46, 2.81) 1.642 0.104
BUN(mmol/L) 4.30(3.40, 6.50) 4.80(4.00, 6.90) 0.931 0.352
CR(umol/L) 63.00(56.00, 77.00) 67.00(59.00, 81.00) 1.296 0.195
UA (umol/L) 331.00(287.00, 418.00) 351.00(252.00, 422.00) 0.039 0.969
"P<0.05,
] ARAR T A 5T . B M| Zubarovskaya %5 22 Xf 97
K"4aGVHDR I-|—| 3.693(1.166-11.699) P=0.026 % 5% HSCT J5 9 ALL B #3677 T K35 10 a fI
HABAL|L = ]17.277(3.348-89.160) P=0.001 15 a BT, BB AR I e: B IR 155

3.589(1.288-10.001) P=0.015

AML ||—|

1
0 20 40 60 80 100

2 BEBRALETDHEKHRER
Fig. 2 Risk factors for developing TD after transplantation

1) AL 35 &AM TD BYIS 00 KAR G 2=,
IR EHEL,

ARG LW E T 98 i 42 3% allo-HSCT iR 7
()AL B3, kA FCRBR DI RE DGR (IR s .
I R D) 22 4 (22.4%) . #E 2019 4F KR F R i
P AE S T IR YT 5 R IR D) RE B A4 2R
AT, allo-HSCT JA Y7 J& Y I R B PR FH R
iR 2 e R & A2 TE 9% ~ 30% BRI R, AHFSE
GERAEMIE . AW AL B2 A TR
) TD B % R K 43.8% ., H A Akiyama 2519 7
1% allo-HSCT J& Y7 I-A7F 16 100d L1 661 i A%,
NEE R, I IR IR 8 55 1 1] 45 1]
(6.8%), It 4 ERBEE Cherian & 27| Cima & 1Y
Medinger %5 % W 5% & 201 1L T 40 MBS A7 I AR R
DI S5 LR 05N 15.9% . 35.7% . 27.8%,

BEHEAERN 50%, 60%, & TAPI., BHA
JE G TD A RARE, AAE S5k . 99 A%K
Paim . AL ECHERR A% 1 BB U7 B R AS TR AE G, {H
IR B 5T R BT FH LR B ) i DR S SR AT R S B
B U0 R R

FCR IR A2 B8 0T R 80 Lk 76 e 76 00 5
f53 o Lebbink 5523 J S FRCIR B 1) fE D806 5 A1 IR
BRINBETCHEAE HSCT J5 3 A H AR # 0L . A5
FAARHTAR T i i R IR D e S R AR TE RS AR R JS
100d W, HEHh—idt, TS5 ARG wkEE
A OC . A HRGE S I R B R IR T e DR 2 A
A3 HIEHEL, SAMFREE AR,

T ok 45 1250 X 4352 HSCT IR YT 1Y 51 19 5 3
T8t abr, FRRIIEE S & 410 FT3, FT4
IS4 R BRSO BEIE 3 A%, SRS ARL. [
N AT 252 allo-HSCT 3677 5 51 # TD A9 H: Al i
A ALFE bR TR DG A BTk 58 JLT- o diiE , w]
e 5% MBI B9 ¢, IR YT i B8 A Rl 5 B
WA S, I RRERI TR , I 48 45 T fg
FETETCAr BT IR 22 3L
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AR, ANERATHETEFTY, 8 2 Al
PEIFSY , AR IEA R B IS & A4 TD 1 FE R K
R0 AR SBREESS /A /R T
WHHA S Z RS NS . HLA ILEE R G,
AT REXT R AR S B9 H 3 TD By K RS
XSG A I LS A — 3, eI B E AR HOR
JRIIBE SR AR C R E B 9T T, 2T oY 45 92
P JE o Medinger %5 1% ZEBF 5% 229 4% % ARG
Y R CERE . KSR E . T ARIT ) Wallo-
HSCT 2 M8 &R (s (AML) 35, & 30 R iR
I RE kR 5 M0 0 B B AH OGP, 5 AR RS TR
(P=0.045). {1 Ataca 55 X} 256 45 # A Hif HH AR AR
IRERS A5 1F 34557 allo—HSCT {&I7 I Eh &
M, HURBRDIRERE RS 2R AE IS K BIf & E,
HERR R R E R —. AR ERMEY, HSCT
J& TSH /KB 2246 512 Wi A 1 . HSCT 4R % T AH
K, SMRER B Felicetti %P KW
FEAE I Az TR IR S g B0 1Y) A8 8 2 1 0 3 v
THME(P<0.01), AT RRBHIG TD A
R BERVEZ Tatk, HES TGI8 X (P>
0.05), ZIEFDINHE, T AR AR A
PRGN 2E S5, SRR 5T BAF v 55 £ L i (IR T —
BB, B AR AR A AR TE TD & %% H iy 2
W VE FH Lo i o B 2% . Farhadfar 28 29 ffF 58 25 2
2 B & Il T 20 RS AU & A TD 5 I 8O
KRTCH KE(P=0.246), LEE 25024 % IRl
Ja la WARAERVRIEDIRER W5 AL BRI (P=
0.954), S5ARMREA—, FIESZWFRIAG]H
AML JR BB AR, DBERT R K AEAS 2 ol 7 A1
M PEAFZE . LEE 55 24 B4 o8 th R IR M AR J5 It
% aGVHD &R R RE W MR E R, AR
Mulligan F-7E 1987 4F By AH A UESE T HARBR AT
DICH GVHD AR, SAFREE R —3 X7]
RS RHEJE 5 KA A 1 sk 22 4 2 400 ) 551
Bii GVHD, [W] B3 i 4 g P57 XU kA R, 3
I A B s E R TR AL T UTBRR A Y A A B N
PEBUAR, AT BOIR AR T Rg 18- 25 31

HAj, %% allo-HSCT JAJ7 )5 51 TD AL
Tl M ARG, FRESPORA S . REE . K
BIEMHNAIT E R REA X, L5 LR, #Z allo-
HSCT J897 A AL # i 25 i HUR IR KO- 5%
LR B, S DR R L, IR T AR R %
BRI EaRAE bR, Insm AR R A . &
aGVHD W E WD, 80T, e By
LT
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