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HE: HDhREESS4AE J1e 52 it 7 2L R iE T 40l (allo-HSCT) e & L =& IR, ™
EYHMBEETRE. AHAETELIHAEYE, Phallo-HSCT/E B R SN E T a8 2 (POI) B & ks
RAER HEThRE £ B &5 R AHARIBRE R . ik B8 OBERTHH 7T, H9N20124:4 5 ~2023
4 F B TR Bi % allo-HSCTH Lt B FE 5641, Wiallo-HSCT/R3ENEMBEER. AEMEFTH X
RIBIBEIEHEIT M. G558 56 BEBEPAER26.8%5, POIREZFEANTS.6% (44/56). AR ESTE
> POLRAESBHEER. P REBERRATMR. BASIEREIETE, BENERE/DNER
FRIERE 2. 42.9% BHMEBEN THAEFHFEEW, REREMNMRAMEEEEHEESREERE
cGVHDEX(P =0.041). A& HRIKEF{UN15.6% (7/45), (2B BEBEFERIFER, Hrh1piE
ZTNEARGFBEOTCEITEREE IG5, 45i8: allo-HSCT/5 POLE 2 TH I ™ & 1) s FRAE
Ry HThRERB AT 1R, HRERNBEE LN B EE R EERAIETEA R . RTINS
i 40 s iE G LA B R RN R ST, SR ERE.
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Abstract

Objective: Sexual dysfunction and fertility loss are among the most common and severe complica-
tions in female patients after allogeneic hematopoietic stem cell transplantation (allo-HSCT), signif-
icantly impacting their quality of life. This study aimed to evaluate the clinical symptoms, sexual
function, fertility outcomes, and related clinical factors in patients with premature ovarian insuffi-
ciency (POI) following allo-HSCT based on real-world data. Methods: This single-center cross-sec-
tional study enrolled 56 female patients who underwent allo-HSCT at our hospital between April
2012 and April 2023. Data regarding hematologic conditions, menstruation, and fertility within
three years post-transplantation were collected and analyzed. Results: The median age of the 56
patients was 26.8 years. The incidence of POI was 78.6% (44/56). Univariate analysis showed that
POI was associated with age at transplantation, conditioning regimen, and primary disease type.
Perimenopausal symptoms were prevalent, with milder symptoms observed in patients who were
younger at the time of transplantation. Among the patients, 42.9% reported that transplantation
had an impact on their sexual life, and univariate analysis indicated that the degree of this impact
was associated with the occurrence of chronic graft-versus-host disease (cGVHD) (P = 0.041). The
spontaneous menstrual recovery rate was only 15.6% (7/45). Only two patients achieved preg-
nancy and delivery post-transplantation, one of whom underwent ovarian tissue cryopreservation
and transplantation (OTC) as a fertility preservation measure. Conclusion: Patients with POI after
allo-HSCT face severe clinical symptoms, sexual dysfunction, and fertility loss. Current clinical at-
tention to endocrine management and sexual health in post-transplant women remains insufficient.
There is an urgent need to enhance awareness and intervention regarding reproductive health is-
sues in female patients after hematopoietic stem cell transplantation to improve their long-term
quality of life.
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1. 5|8

S L[R]3 1 41 M 7 4 (allogeneic hematopoietic stem cell transplantation, allo-HSCT) & A 77 2 Fl
JAEEME M RGP A UTB, I RBEE BRI P SCRRIT 58, B KIAEFERE
FREE1][2]. SR, FEHE S A7 0T I 2 O RO I R ST R e, e rb 2o S8 1) A B A B il DG
R

FLR A B 8 3 B /N 45 (premature ovarian insufficiency, POT) A2 21 allo-HSCT J& fie i WAz A R IE 2
— o FEAE AT BT RE T AL BE T Z2(MAC) T AT B4R 177 5P SUBURL 40 IO AN OF B, S B ORI N &% FE v,
B SRS R . AEE I RAEFREIIER[3][4]. AN RSN, allo-HSCT J& &M POl KRS
15 70%~90% [5], HZRIAATHEHEINEIRE R . FRAEET 2855, POLIE R 33— R El 484 HE
Ry wEE B RIR. IS shSE, R E PR SO 6] [7]. BEINIRE R, HEDIREREAG R
o POI [ B LA B 1] 35, 7 I R S 3 o o e 200 o FH I8 TR MRS  MEAK T B S IR i A2 E (8] [9],
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AR A

HE D19 3 R G PEAR A

BE%E allo-HSCT J5 ZMEsEA7 8 B A K G I, Ve 5 AR GEAd R in) @l H 28 2. 7 R iR R 1
FEAE AT I8 T O 520 217415 (ovarian tissue cryopreservation, OTC)E UI BFAH AU AR (R AFAE B J1[10] [11], R
AR W KA R, HXEHARKSAIIH0AR. BT, EHNEX allo-HSCT G POI £ 1) &
GG IR SR D, LRSS SRR . HIhRe B K AE B LRGN = . IRIRX F1E
S L B PN G B P AR R T R OGP B R AN A2, ik i S ST SO D O % R A K AR AR i R
HE .

eIt AHE U I K IR St A ORI 7T, 9N 56 ] allo-HSCT Ja &tk 5%, W HE
MG 3 NS A%, B4R, tohse A IR BERE, B7E: (1) PPl allo-HSCT J5 POI &
AR RHAKIEIRA ZR: (2) #fid E i E a2 BIEIR At ThReAe Ak (3) it HAW B 54 F 45 m 1
R, PUNIG IR allo-HSCT J& @A FE R H RIS %,

2. 5k
2.1. PHEHRE

PINFRUE: (1) allo-HSCT BHAERY <40 % (2) BHJGEZEDH | SEAR MBI E K. HERRbrE: (1)
25 1 LA HSCT ¥897: (2) BMAT/ZELE POL. OP Rt R B W sl P S F AR LB .

22. HiRTE

N EL T BEA A (POL)ZFE Lo PEAE 40 & Z AT B ORI Re iR, AR A & B s R (H4) >4 A~
H, UNYERIBZEFESH) > 25 U/L (W 4 &, 4L 2 %), B>13 S @ EEFEAE B TR EEH12].

K R Kupperman faEOTM A IRER, 1Z R K 13 Pl WIS R, a5 Mk
HFF RGNS . RIR. G sh. PIAR RS8Oy BER . JEZ . B R, SR, O, RIRIGE . IR
FIBGANE AL VIR o VHELE o AT PR AL N, <6 A NIEH, T~15 rE RREE, 16~30 73 EH A
HRE, >30 s NEFE, ok AR B L 4 AR ™ E 13 ],

2.3. HFREIT

BT NIRRT, (1) SNEIHEEVPAL R ARG E s () BBk SIRA A, b i
FRRARAER 55 1 A2 3 A AR AL 1) ) AR G A7 100 20 A7 P 8 2

Xt I DI RE I VRS IR I R EICT R R AT, A B FE FIERER BT HRT)E D 3 A
Ja BTE 4 A5 3 RIEAT R AE A O BE D REVPAL . B 0 B4 R UYL IR A R (FSH), e 4K
AR (LH) ME —R¥(E2), A AR R AP H 24008 1)) LB B35 R PPl U0 B D s By it N5 &
.

AP 5 K e R R SR IR (B, B RE AR . B RASE, IRAUAR
O T O S DD RE AR o

H BAR 75 U e AL B R T A R S REAT I T R 4% [ B YR B allo-HSCT i I A
SR R M T EAE SR MERER B AIRYT . HEIRIE LS, Jf B Kupperman 15> H
MFZIPAL LB PR ™ ERE L

2.4. HIRAE
WERAIGETIN T 73 B 40 & LU RAFIG I ot i, b 1 Bl e IR BT R s, 1 Bl — ks,

&l
&
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HAR 71 A EaHbr e 85 7 GRS SR T, FAR 64 B8 8 BIRAEEMIAE N, HZ&H 56
BB, TR R 1 R,

e Tria

) 4

MBMNTIHA05 LI T R LM B
N=73

- FAMHHTE?

i
TFEMHHRE
N=71
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Figure 1. Flowchart of patient selection
1. BEHERIEE

2.5. ZiESW

KH SPSS27.0 #4T Geit2E 0 #r, BdE iR ST LA A 8. e E o R E R, BB EK
E YT R R 7RIS Fisher AEHAIG K, %4248 818 ] Mann-Whitney U /836 . BT g8 it/ AR H
KRG, #5360 KHE o =0.05.

3. &8
3.1. BEELFE
56 Bl A, FEAE P AIER N 26.8 % (4~39 %), WAJLEY. FFEY. aRUINSMHS5%E,
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REFEVTI A 3.0 4E. Hh SRR R A I (AML) 24 51(42.9%), ALL17 $1(30.4%), ‘B B&3E58 A
FEFAEREAS TR I AAL4 5], PR PEREAR 14 2125 1 R(PNH) 1 61, (3L 26.8%), 45 111(80.4%) 35 K H &
FVH ZBU)KIEBE AL EE T %, GBS R BUCY 774 41 1 ) Flu + BUCY J7% 4 B, 11 41(19.6%) &7
K FAC (L HiiE 150 mg/m?. CTX120 mg/kg. ATG10 mg/kg) FRALFE 7 5. 23 1l(41.1%) 1) B 174018
PERRYIFUIE T (cGVHD) . VEANFLR AL W% 1.

Table 1. Baseline characteristics of all patients

= 1. T ABREMELYHE

NH(5 E)
BHEFR
<10 & 7 (12.5%)
10~20 % 12 (21.43%)
21~30 ¥ 15 (26.79%)
31~39 % 22 (39.28%)
FE R
AML 24 (42.86%)
ALL 17 (30.36%)
B 1 5 15 (26.78%)
BEMITITE
0~5 37 (66.07%)
6~10 14 (25.00%)
>10 5 (8.93%)
BEZR R
ES- VWS ELIN 29 (51.78%)
LEERZIN 17 (30.36%)
i 2 it 10 (17.86%)
HLA &
A 32 (57.14%)
FAE 24 (42.86%)
Ep il
% 40 (71.43%)
LS 16 (28.57%)
Tkt Ir 5=
FAC & 11 (19.64%)
o BU MG RETE T & 45 (80.36%)
BARYIPI R
PB 41 (73.21%)
PB + BM 12 (21.43%)
HoAt 3 (5.36%)
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aGVHD 4} %%
x 33 (58.93%)
14 12 (21.43%)
I %% 10 (17.86%)
I~V 2 1(1.78%)
cGVHD
I 33 (58.93%)
H 23 (41.07%)

3.2. BREEINRETEM RAEXM SR

AN IR 2 5 O ST e AN R AE R Z B IR R I 20 EEIE 56 4] 825 44 151(78.6%) LR 15 1 1H]
HILONEThREA A, FEMEAEES. T &R AN IZWI S POL KA Z A S AR (P < 0.05), 115 FEHE AT
WITITRE. HLA AHEFEE . (200 R, ML M. BRI, 2180 GVHD MEbE:, ZEF gl
B (P>0.05), 44 /4 POI ) EE R G Y MRS HE 5 M7 FSH F+w, FSH /& >25UIL, [Fkf
A —RE . & LH UAE.

Table 2. Correlation between POI incidence and clinical factors in patients undergoing Allo-HSCT

5% 2. Allo-HSCT 23 POl £ X5 FIRAKE ZEHE x4

POI %% R (%) P

AR <0.001
<10 % 1 14.3
10~20 % 10 83.3
21~30 % 12 80.0
31~39 % 21 95.5

R R 0.002
AML 21 87.5
ALL 16 94.1
B B T v 1 7 46.7

BAEFLTITRE 0.234
0~5 28 75.7
6~10 13 92.9
>10 3 60.0

BEZR AR 0.223
SR L R IR Ik 23 79.3
LIS 15 88.2
TR A 6 60.0
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HLA 14 0.158
G 23 71.9
FHHE 21 87.5
PR 0.680
5 32 80.0
gy 12 75.0
LISy 3 <0.001
& BU TERENETT % 42 93.3
FAC 7% 2 18.2
BEYMHE 0.805
PB 33 80.5
PB + BM 9 75.0
Others 2 66.7
aGVHD 4% 0.598
0 24 72.7
I 10 83.3
i} 9 90.0
I~V 1 100.0
¢GVHD 0.096
X 23 69.7
e 21 913

3.3. BRBEBES

33.1. BWHRBBERSHEERE

56 B, 33 41(58.9%) R T AFER M JE MEBL R IGRAEIR, AR4E L R Kupperman V-7 3% H gk
ITYEAS, TEREIRZ 23 1(41.1%), B 17 41(30.4%), LA 12 41(21.4%), HEFELH 4 51(7.1%), FH
Kruskal-Wallis H & 36 #E 47 2 41 EL%, 45 R SR DU 4H 7B 3 PO 4R 8 20 A0 47 76 5 3% 2 5+ (H =20.601, P < 0.001),
SEUE /N R a2 RE R BE S

24 44(42.9%) BFE GRS THEAEAAE RSN, R AR VS SRR FE 40 RS PERRCR L MRS/
kK, SHEFER. FERWFSE. AT, £E KA cGVHD SR KT HEE T, 458 TR
R KRE cGVHD %P = 0.041).

3.3.2. BERAZ5ER

7 HAERM AR AT E N LE B EEBEE B RKYIH(7/10,70.0%), 46 2R T T H 240 1) &
#, 7 BAERBIE AN E T T AR B RIKE (15.2%). 1EIX 7 BB R, AL )7 R4 K 6 B
FAC 77 &M 1 I BUCY T E. TEFTHIEIREE T, UG 2 LIEBMEE IR a4, 1 48
HRZ T 9N A SRR AR (OTC)E A B R AIT . VEWE 3.
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Table 3. Summary of clinical symptoms and quality of life in female patients before and after Allo-HSCT
% 3. Allo-HSCT R & Mt BHEWIGRER SEERERR

NH(%) EHSIM, (Pas, Pos)]
BEIHEZ
W R 10 (17.9) 8.0 (6.5, 10.3)
HE Mt 40 (71.4) 30.0 (22.3, 36.0)
HE&RIHE 6 (10.7) 37.0 (17.0, 39.0)
BEERZ
HEKRBRWZ /A 42 (73.2) 30.0 (18.0, 36.5)
REWwsE, A 6 (10.7) 27.5 (6.3, 38.0)
GE SN $S 9 (16.1) 22.0(11.0, 28.5)
Kupperman 54 &
T 23 (41.1) 13.0 (9.0, 27.0)
BRE 17 (30.4) 29.0 (21.0, 34.0)
s 12 (21.4) 35.0 (30.5, 39.0)
HE 4(7.1) 33.5(30.3, 38.3)
B 18 (32.1) 11.5(7.0, 14.5)
1R /TR 14 (25.0) 30.5(22.8,37.3)
PR % 14 (25.0) 32.0 (28.8,37.3)
A AR O 10 (17.9) 33.5 (30.0, 39.0)
BHEITEE B
KE 30 17.0 (9.8, 24.0)
RY=] 26 36.0 (30.8, 38.0)
EERFER
H 6 (10.7) 20.0 (16.8, 28.0)
T 50 (89.3) 30.0 (14.0, 36.3)
WEREBRIGT
2 17 (31.48) 30.0 (13.0, 37.0)
& 39 (68.52) 27.0 (17.5, 30.5)

4. Wi

AR RGAG T allo-HSCT J5 Lt B IR YEDhRE. EH %R R ML R . R
FEARAAM G IR, (AR IORELE TR T S8 POL RAEMfER R, TR e TR K2
P B E ARG LR, RN FRARRE AT Lo M 1K S0 A 0 R B T LS SRR S 4

ORI AR IS R B AR Sh RE K I R 2 . ZEFRATIORE T eh, 4RI 2T R, <10 SRR
ZHI B POT KA R BB T HASAERIL, W0 L HAE allo-HSCT J575 5 £ 10 1 5 51 5.1y
B, TMTHE N5 AR R AT I Lo P I U ST R (5 3 R R AT [ 14] [15], 31X — B R IRV LE ML T B8 547
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B4k P B i 4% BN E & AR AE K U (Non-Growing Follicle, NGF, B[V JEL 44 UR) 26 YIAH 5% . AL TT 259,
TR AT, T Op S A W B R . LA B R A P S R A R R R AN A, R T ) Ak
T RS 0 JE U6 OF VL AR AN BBURR[16]-[ 18] BEA AFUEE, Lok UM S b (1 SR AR ORI A7 R P2 T s
B, G20 B 1 24 0 AR X R B

1M1 1V 2 (BUYE K H AT R & H bR 25 i AR B s e M 25 2 —, FETIAL 3 7 2 rp A
FH 55 1 B Dy R v P oy AR ZE TR DA G o ANV AT DX O 5 rp AT R 43 ROIR 2 1) 0L 4 it AT O B 248
LI S B, BN TS SR AR U B RE N, AT AN ) 0k gk IR S A [ 16] [19]. DRI, 42528 BU
SAE TR R, HREFEDE Lk, 3 PO KA R & B,  HA R R oy,

SCHRIRIE, PEIhRERRAS 5ASE RE L L allo-HSCT J& 5% WA 3 AE 2 —[9] [20]; FRATHIBAS
H, B 2 SR BAUAIT M ERE T, R ERE AEA R RS R A DEIR, SR
B ERINR R P ENEAL YRR, (CF 4 BIEE BILEERER, RO ERRIR, &g, w5
PINE AR, TEE N ARSI E . XREERRRI I, A 7S AL 50 B 2% (s B A B AL
#, U cGVHD Xf AR P2k [ = T RE ISR . oSS S OR8N, BROME B R B 1R T (HRT)
T BEMET RAILALS .

H AT HRT 697 O3 2 IESE T R AR 22 PP IR DD e Z2 i AH OGRE IR, R4 POI M3 & B A%
OF Az —. WFRRN, HRT MUBEBSCERA. ST, RIRE M 4R, EReRERTHEE
M ORAS . N ThRe ROV T (21 ], E bR m i a2, 40 & LRI PO &5, 1ELAERIEM
THEOUR, N34 5 HRT IR77, 2/04EREE ARAAE 1P A ER (L 51 %), DR I8 O I B
2 RAMERE[22].

AHEFH, TE 44 5124 POL [FEEF 1, {UH 17 11(17/44, 38.6%)TERAE G52 T L IMER R B ARG
I7, X —RAE 2 W H A M R S OP S D R R AP 1] BT T e 1) 22 SRR AS . 10, FEBRARJE T,
B4 MR R B R R EE XS POT (I 35 3 & HRT HL BV EIA A, PR b 5= 5 AL I 1 20 3h o)
RETH & 51201, 23 HRT A8 MU . R, fE8F 1, 5 B0 HRT fAE R EEEEI,
TSR A K 2 2 1 o P e RIS Lo 358 s R R 9 1) AR A DX T 20 7 [ A AP 2R 2 i
IeAh, SO 2 BRI R TR AN W] AN —— T A DG 13T R AE I PRV il o N R N A, B T )
e, MEEAMAARGEES M. &5, BT RESECRERRSERIEER: HoHX HRT 254900 &
PEAIR, HACHRAMATEAPNELR, 8T EH WA 7R,

BRI FEM Jo B3 A S IR IR AN, RATTE T 25 B TR ARl AT T & . SRR, #
FERTA IR R AR EE T, 24 61(63.2%) AT L& TR SRR T3 I AR 76 i & 0 s A S 2
TAFE cGVHD A X(P=0.041), M5B HEFER. Wb RERZILKR, X— RIS Forgeard 55 A [
FAIE[9], AT RES AT F A Fh A5 cGVHD R AR 2B A 55(7/23,30.4%) . AEFA A cGVHD X4 D)5 A7
TEBE W, SR 3 B R P B0 40 o . AU B s Rk, X R
SER) T A S BRI . AT A, T B AR A AR R 23] [24]

H A% T allo-HSCT Ja MM ThRE IR FEATIARXS G R, Bk = RGPl TR AT TR [25]. AHF 5T
BT RS R R D R AH DGR i Rl Bt SR T 2, MTGEEXT cGVHD 5 1 Dy Re R Aig 2 1] g R
IR FM A T 1 251, AT 5 B R RIS P T A PR TSRt — 20 B R L R AR AL SR R 38 B A T i it

Allo-HSCT J& B AR IRZEMAR[26], FERAT AR, FATHIBASIHACE 1| FIF RS 4L T 20~30 & 1) 2 P
SR AERIEZATAT L B R B E LR 8 B IR 2 223603 16(1/56, 1.8%). H IR S bRAA7E IR A2 B 2k
HARIGEAFE R B F A 16 6], BOX — AR IR A RE 2 2% F T B A F R I8 5%
77, HARBHBFERIRA . BRI NI BRI R RS R i R 22 ik . RS ik, HSCT Xt
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YA FRE IR E R HGGE . 2T FEUERATE allo-HSCT J& (1 2ot B3 B AR 22 L2 A
TE[27] [28]e XN T AEE I ORAAAE AR AT B

B 1 BIRE IS 29 5 (1) Lotk B AE R R T 432 1 ON S ZUAR A IRYT, JFERME 3 SR AT RAF O LA
LA EBEAOTC), FARIH . SNRARBHEEME S AH, BFAZRBRER, NHWMIhEREED K
5, T 2025 2 AWz % 6 AE N R ZRIERR . X — BRI EBIAMERAE T 90 A LU5RAF K A
ARTE allo-HSCT B#H I RATHE, WONARKTE 2458 ot Mg B 1R T A R I B s .

H AT A O 24 oA 4R E VR A7 OF S 2H 21 AR B R ARL IS D B ORI & = R 224910291 [30], bR
ZHAR TEIE A E 1) BARIRE Je o SR, 7R € HE DRI, AR SRl — e skik. Bk, &
R S e AT . P B LURAT . KHORAT S5 B A i ek o =i s 805 &+ R JT e,
HM RPN ZHH X EAR, SRR @M RITE fE . HR, BRI R, TFEARES. W% B
W25 2 S RHABEME, B At BOR BB h 0 BRI R, BRI THORI T . e, =4t
TRk, JoHORAE A A, R 1 I S AURT RIS A M INR B R kL, B RRE AR S AE TR
ORI AE X [31].

HRKINE, X TAEEARLIAEE N HSCT Lok, PSSR H AT A E
TRAP g 2 —, JUHIRXTCVEREAT ON SR AT A O BEGE AR DR A I i B R o iZm 5, HAME S
VEN P

AT TR A S 0T LUE H,  H AT ot B A TR BN ST A E BN L . TEARPA
Hild, AUCE WD U (6/56, 10.7%)ERME AT H 52 T A2 B SR G W BT T . 18 pliX —BUIR 1 J5 (7] 2
Z 7N B R VR ATEERE, Sz 2 R RIEEAT OF SSER A SR AT s A R R AR
B IR HAR AR GRS, 0 REIRIEYT TR FE AR TS, 806 OTC 1677 AT REH SR 1 & R KUK
BEEFEVE, WIMEGE TR PSS DUABRZ AR ETTE. RAAAEE R oA In s, hit—DSR
BT AE IR R Rtk X EEREAFILEIIR N, RAEE IR RIRE LS, HEBMEE. EEE
O IR R AL 2 SRR RN 2 4EFEME .

BbAh, ABERIEE R T — NG R 2N E SIS FEA R EEAE 2 WA
JEAEFEMEE . MR, B2REFENGHRIE, METARREEAES, WA HAA %K
HIEFE W HZ MRS RZEES . T2 BMEERAE POL MERLMN S, HAEMHEAGEE
HRESERIbRE, TR R MR FIERIR32], ATRESIR BN R SEL; Tt Th RE 45 5 ) B
R R R AR =R T T . B, WE RN A &R 5@ RENEDRE, H S N ralss
BEXEREE TIRA L.

Bz, FATIBEFR, BOmAEYT ARG R U DR R )5 A2 B BE A IR AR R . X
THZRREEBME. CHEMMEHE BU FRME R, NMEBETTT RS MAEE IRAFE .
TP R RFEAR B RTIEPERT 7T, DA SRS HE R XUBS IO, JEH e ke il 2B E R V(g R 2 4
FERKIE RN, BRI R 99N HSCT Ja P H MBE VT N2, SAAEASEAS ¢cGVHD E( POI
M, MRS R, SRR ERMEAn AR, BER. OERHBHMTSE T DIGE R

AR R
5. &g

R IE I 40 M B A (allo-HSCT) 5 5 14 5P S N BE A 42 (POL) K AE R Eik 78.6%, & szl L1t 47
FHRIEE R BB RIE . AWFRIESE, B ER RS AHZBU) KA &2 POl KA E
BEELIAR 2, POI M MBI IG B AL IR . HohReers R A S k2 m ik, LBy
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