AR MR A 2019427 25405455 73 Chin J Hematol, July 2019, Vol. 40, No. 7 +605-

kil
L
5
%

mikmEERER S THEEREFETERTH

sl

RBERE RTE NFR 8% Ka Fmn
R 5 960 B [ dei A, Hdy 250031
@444 : A% , Email : zhoufang 1 @medmail.com.cn
DOI:10.3760/cma.j.issn.0253-2727.2019.07.014

Rk A%

Fertility analyses of patients with hematologic diseases after allogeneic hematopoietic stem cell

transplantation

Song Xiaochen, Song Ningxia, Liu Ximin, Yu Zhe, Zhang Hong, Li Xin, He Qiang, Zhou Fang
Departement of Hematology, The 960 Hospital of PLA, Jinan 250031, China

Corresponding author: Zhou Fang, Email: zhoufangl(@medmail.com.cn

F AT, 1 1T 20 AT (HSCT) #iA N 23077 £ fh e i
MLRR A ROTEE . BAEJR 2 ~ 5 4E IR B AAL T2 Atk
BHFER104EEFRATIK80% ~90% % . Ktk ,HSCT 5 HY
AN T A NG . KRR BE 2004 4F 1 H 2 201541 1
39 4] allo-HSCT J& A= & 1 s 1A 5 1B 434 o

w57 %

1. 95 5] - e RE 2004 4F 1 A 2 20154F 1 A #E17 allo-HSCT
HIAEIE /N T 40 27 19 I f8 5 98 141, i (A 4F- 1% 23 (15 ~ 38)
& BHE YIAEE 34E LA . 98 il v, 39441 (39.8% ) B
fJEEE , Fod Bk 23 4], ZoPk 16 1] ; TR A B PR 2
(SAA)20 ], P B M: 11 10355 (CML) 12 461 (3 (5l 5232 F %
JEIRIT | B2 iRV R JRIRYT 8 B2 1 ~ 297 kYT %
FEWRIRYT) 2tk s S 1 [ B MR A2 4 ~ 9 T RRLST
£ 45 2 VEBE 2 IR (AML) 3 491, 20 3k B4 200 P 0 06
(ALL)2 9 ], B % e e R P 1ML £ 48 11 PR (PNH) 1431, B i
WA SR LEAIE(MDS) 1 1], 39 IR ARG A= 7 LR s
M EARGR LR 1,

2. TALFE % 39 il s vp, 13 151 SAA J% 1 5] PNH &%
K FHE BE 1 TRAL B 28 ST N M IR AN G 2 Bk B
(ATG) + A B (Cy) £ #GA P (Flu) , 74 SAA BB EH %
ATG+Cy B4 57 FE PR T 4 i s, CML (12 661)) 2
197 (5 41]) S MDS (1 46i] ) J8 35 2415k s A 1 10 Ah 35 28 (¢
K Bu/Cy) .

3. B AP G 9% (GVHD) 1B - >R - A(CsA )+
TR TR (MMEF )+ FH 2 s (MTX) J5 42 il GVHD .

4. ML bR - RS ML) 1 42 3 d v PR 40 it 4 X AL
(ANC) > 0.5x10°/L 2 Ri 4 SR AH 3% ; PLT > 20x 10°/L #£ 4L 7 d
LS8 8 ot/ AR A I/ VAL o

5. BT i B ARG T, R AT T2 B A R RE DT
)=, UL H 9 20184 10 H 31 H .

R MRS AR B AR R BER

It PRAFAE EE
B (%) ]
5 23(59.0)
Z 16(41.0)
AR [, MGIERD ] 22(15 ~30)
HEFRRS , MOERD ] 27(21~35)
WEIRIER AR ][ A, MGIEHD) ] 56(25~118)
SRR (%) ]
SAA 20(51.3)
CML 12(30.7)
AML 3(7.7)
ALL 2(5.1)
PNH 1(2.6)
MDS 1(2.6)
AL (%) ]
Al 2 A0 & 13(33.3)
JexptE 14(35.9)
A 5(12.9)
IST-+IE M IfiL 7(17.9)
TR PRS2 % ) ]
Bu/Cy 14(35.9)
Bu/Cy+Ara-C+Meccnu+ATG 5(12.8)
Cy+Flu+ATG 8(20.5)
Cy+ATG 12(30.8)
Z¥EGVHDL (%) ] 11(28.2)
4 GVHD[ (%) ] 9(23.1)

T s SAA : TR A AT A M ; CML : A8 M B (1 M7 ; AML
VMRS ZR M s ALL : S0P 00 B 2006 71 05 5 PN : [ 2 P e A
L2125 1 JRAE ; MDS : ‘B 38 A 58 25 G AE s IST : S B I IR IT
Bu: 978 % ; Cy: AW WEINE ; Ara-C. FTBE U4 ; Mecenu: 7 3R] 7T 5
ATG : bt A\ AN 52 KA 11 Flu: FGA IR



-606- AR IR A2 2019 4E 7 H A5 40655 78 Chin J Hematol, July 2019, Vol. 40, No. 7

s R

1. & 1 o - 39 GRS A G A B AR B3 1l A R
2 AR T ) R 12.(8 ~ 15) d, ML/ MR T Hh 67 B )
15(9 ~ 18)d.

2. GVHD K AEA7: 39 il sz v, 11 1 (28.2% ) 8 3 kA=
Z2MGVHD, ¥N T ~ 11596 (23.1% ) & 418 GVHD,
PR R T R T G G . U BE VTS o, BT A R
BIICRAFIG

3. B HIE AR T S LB I - 39 91 e A A A 42 1K
TR, Horb 16 Bl Pk F s A 17 R , 23 B 3 M ER A Y
BCAR B A 25 IRIT R o A 20 S5 3 AR e il s 211 91, AT 0
FR21AP BTN 18 ], L RAH 18.4% . WIKAEE
I 8B 0 P AL AR ISy 27 (21 ~35) %, B E B AR AT YR BR
R AR 56 (25 ~ 118) AN H o 5 1A M s L BT
KA S5 RIEH . 16 Btk B E A H 4%
SEH Horh 4 BB F T IRATI TR R A 25 R, R
18 BB AT AEFRESIAL . 16 BILEIR Lotk g b B AR Z
ZE15, N T2 22 2 R (ALL ,AML S35 45 140) . 23 5] 55 1
SR BB R AR 25 IR , 4o AR5 2 . 42 R IT IR 40 1R
BLZ 4 A CHAR A0 34 1), 308 7 6 1)) , N T3 1R
(A FEEE ™, RAIGILE T LT H ), AR ™ 11k, H
SRR A TR 4 = AR . A = a3k
Kb BRI E AR, A L AR R IR, T RIRHE , G
FIAE I i . 38 BB LK 61(7 ~96) M H A K LT
LI H 5 R TR S 2L TC 2200

W’

kifi% HSCT Ja K AEAE A I, ATTR b e e 4%
MG K AR B AR A B O PN S0 eI R . R
SRHSCT J& K 2 B0 1 i Xof A= i V0 S, (i 25 5 i
BT R PR R AR TR TR AR T R T
ZIFRE B AN YR I FER T E R AT
{4934 2K 5 JRE A B T I P9 o T LT —

HSCT Ja A= & RE ST W W 3240, i R0 0.6 % ~ 7.0% "7,
X SE TR A A A B R AR G B T, B RS A R
JIHRE S RS AR AL 3R 7 R B VIR G . B A O S 508
T ECRZAE B U R T AL B 48 LS o
P L4 B IE 5T (TBD) Al Bu LAl A B 5 58 A6 T i
TR O S R R XURS: 1, BIFSE R, TBI/Cy 8% Bu/Cy Tl
AP | FR A PR 2810 RS 155 T 80% 1, TBIXT Yk
A FE T RE AR VT 1 ™ B 4% . Mohty S HIFGT B, 32
TBI T ik 3 14 55 1tk 5 25 b 24 85% & J y Joks T4 , T AE TG
TBI R 51% . A WFFTFH , TBI 43Ik MR L [R) 55 7] i
YIRS XA B IIREMRZ /N, 12 Gy 40K TBL(FTBD iAYT
B R A RS 0 L) RE B RT RE M A 42 2 R AR ) e K
TBLAEA I S5 WAL 2R & TBI HSCT 1l AL
=z —Bin BEWAERRNY . Cy t TBIFI BuXi/:

HHENFMi/N . Cy AL B i — 0, tnf g 7
AT 4232 3 AT A B AR BT B AIRYT , PR AR
BEPE AT REA /N, Hal Cy TALFR Y SAA fB 8 BoAL 5 4T Uk
ik 12% ~27% " R B MG B E LR RE A
39.8% , i T LATEMGE , % AT RE AR MR oA 5 T
TRK LGB, B 5 SAA, TR R (5 51.3% . SAA B
TE HSCT A — B B A 42 32 i<k 40 Bt 75 1k 25 9 SO0 96 97, i
SAA P FRAL 3 7 5238 5 A AR 5 1) A MA I e , L M o
PEFARIEL /N, AL SAA 20 19], I IR %59 20.4% , 5 1%
AESCHR O IR AE AT o R LB 18 5, AT RN 18.4%
1o T LA SCHR D e |, 25 R 0T RE S AR AL 2 B UK R
IRl RS A, ¥R FHAE TBI Wi AL B 7 %8, BB AE 5 0 & B
GVHD &A%,

allo-HSCT i 7] 45 2 181k GVHD FH 9 S e 41 il 57
PR, i E— 20 hnE A= B RS ™. GVHD %/ allo-
HSCT Ji7 UF S I e A0 B 42 R RS2 ma e A2 if B 15 IR
UFIIESE o SXAEAR KRR b XA T A 3y 28 %) O 5L D) g
PSR R e 55 T LAV 26 1) fe B P %8 . Sonoko 57 EY
YCIERA | B 3LJE: GVHD AR T, GVHD /AR T 41 iz
T FNYR T, A0 51 v UL A B A 40, AT BOh v R
(AMH) 7= A 3b , 5 P LT REAS SRR 2 | H & SR S
W 5 ARFREAR IR R o (63 1R A AN A 22 T 40
Ji A B PR BR A B B 40 T BE 2 GVHD B E R AN 2
AERH DLJRIA . Nakano 252 5Pl T 6 4R 52 o MK A 1%
% allo-HSCT /5 i) AMH K-, 255360, 5 s i BE Stk
GVHD [ I35 AMH KPR IE 16085 B 2ok fvg ok
GVHD £ # I i AMH KRR E oA WF 98 8 18 1
GVHD 3 9P 5L BT 8 45 /8>, B b2 GVHD i n] 58
HOEBi4 . GVHD 55 AR Z0E 2 At 77 7R B R
GVHD £ # ks 788 T %A GVHD B & ™, 18 ok
GVHD FlZk GVHD Ji s 2 F & B 2 i fa s B .

AL, B B A AR M, R A P R e 2R
allo-HSCT /G A= B RESI MR E A . B B XREE ., W
AR B RIS D BB R AN R T TS
AIZct%, B G IR RSE B [ & H 2 bl ok Bk
BEBMG B E BRI T BB K. Ao
WA RIRRZEIE Bt G AR T Y 39 Bl s 3 P 3k 23 81, ok
16 41 5 18 Bl i 005 R 35 mp 53 4 14 1), Lo PEA 4 1], Tk
BHEAE N B 2T Aotk R 21 R o iR
o B LB, Lotk 10, A IR R B 2R S B IR R R
IR BAR 5 A5 B RE 0 WK A2 06 1 e 0 2% i B0 IR A A ; HSCT
RS AT 1R YT (4G 3k o BE ) mTatk— 2B IR A e
AFRESIRE T RENE . Bk, 7E AR IS I 2 B
Ak TBI FAb B AR R 2 Wi i 3 b, A B RE 0 A T g

WHoE I, 55380 A HESC I 00 2 A AH 2 1 S 2 41
WRAR LG, HSCT J5 K HH A A7 09 4T R 32 BH W A, (L AR A7
TERAREOHE , 77 = A AR IR 2L RS KRB AR



AR IR 225 201945 7 H 45 40455 7 Chin J Hematol, July 2019, Vol. 40, No. 7

+607-

SOFARIEI T APF R, AR RE R T RN 39.8% , 1
FERN 5%, To L AR A AT LSS R L B, £
PR R AR A ML A (3 B allo-HSCT i, i 7 /B
VIREWR R LE T RES) , WE IR W M W L o (EAHT TN
BB, SRR Bt 7™ AN AT AT 2 T A3 K
o st — B o

(2]

(8]

(9]

[10]

2 % X wk

Felfly H, Haddad GG. Hematopoietic stem cells: potential new
applications for translational medicine[J]. J Stem Cells, 2014, 9
(3):163-197.

Majhail NS. Long-term complications after hematopoietic cell
transplantation [J]. Hematol Oncol Stem Cell Ther, 2017, 10
(4):220-227. DOL: 10.1016/j.hemonc.2017.05.009.

Soci¢ G, Salooja N, Cohen A, et al. Nonmalignant late effects
after allogeneic stem cell transplantation[J]. Blood, 2003, 101
(9):3373-3385. DOLI: 10.1182/blood-2002-07-2231.

Surbone A, Petrek JA. Childbearing issues in breast carcinoma
survivors[J]. Cancer, 1997, 79(7):1271-1278.

Frey Tirri B, Hausermann P, Bertz H, et al. Clinical guidelines
for gynecologic care after hematopoietic SCT. Report from the
international consensus project on clinical practice in chronic
GVHD [J]. Bone Marrow Transplant, 2015, 50 (1): 3-9. DOI:
10.1038/bmt.2014.242.

Pfitzer C, Orawa H, Balcerek M, et al. Dynamics of fertility
impairment and recovery after allogeneic haematopoietic stem
cell transplantation in childhood and adolescence: results from a
longitudinal study[J]. J Cancer Res Clin Oncol, 2015, 141(1):
135-142. DOI: 10.1007/500432-014-1781-5.

Salooja N, M David, Tichelli A, et al. Conception and pregnancy
outcomes after haematopoietic stem cell transplant: a retrospec-
tive study from the Transplant Complications Working Party of
the European Society for Blood and Marrow Transplantation[J].
Blood, 2018, 132: 2139. DOI: 10.1182/blood-2018-99-113643.
Parsons SK, Phipps S, Sung L, et al. NCI, NHLBI/PBMTC First
International Conference on Late Effects after Pediatric
Hematopoietic Cell Transplantation: health- related quality of
life, functional, and neurocognitive outcomes [J]. Biol Blood
Marrow Transplant, 2012, 18 (2): 162- 171. DOI: 10.1016/;.
bbmt.2011.12.501.

Borgmann- Staudt A, Rendtorff R, Reinmuth S, et al. Fertility
after allogeneic haematopoietic stem cell transplantation in
childhood and adolescence [J]. Bone Marrow Transplant, 2012,
47(2):271-276. DOI: 10.1038/bmt.2011.78.

Sanders JE, Woolfrey AE, Carpenter PA, et al. Late effects
among pediatric patients followed for nearly 4 decades after
transplantation for severe aplastic anemia[J]. Blood, 2011, 118
(5):1421-1428. DOL: 10.1182/blood-2011-02-334953.

Bakker B, Massa GG, Oostdijk W, et al. Pubertal development
and growth after total-body irradiation and bone marrow trans-
plantation for haematological malignancies [J]. Eur J Pediatr,
2000, 159(1-2): 31-37.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Loren AW, Mangu PB, Beck LN, et al. Fertility preservation for
patients with cancer: American Society of Clinical Oncology
clinical practice guideline update [J]. J Clin Oncol, 2013, 31
(19): 2500-2510. DOI: 10.1200/JC0.2013.49.2678.

Kiigiik M, Bolaman AZ, Yavasoglu I, et al. Fertility- preserving
treatment options in patients with malignant hematological
diseases [J]. Turk J Haematol, 2012, 29 (3):207- 216. DOI:
10.5505/tjh.2012.72681.

Lambertini M, Del Mastro L, Pescio MC, et al. Cancer and
fertility preservation: international recommendations from an
expert meeting [J]. BMC Med, 2016, 14:1. DOI: 10.1186/
$12916-015-0545-7.

Mohty B, Mohty M. Long-term complications and side effects
after allogeneic hematopoietic stem cell transplantation: an
update [J]. Blood Cancer J, 2011, 1 (4):el6. DOI: 10.1038/
bej.2011.14.

Vatanen A, Wilhelmsson M, Borgstrom B, et al. Ovarian func-
tion after allogeneic hematopoietic stem cell transplantation in
childhood and adolescence[ J]. Eur J Endocrinol, 2013, 170(2):
211-218. DOI: 10.1530/EJE-13-0694.

Vaezi M, Gharib C, Souri M, et al. Late Complications in acute
Leukemia patients following HSCT: A single center experience
[T]. Int J Hematol Oncol Stem Cell Res, 2016, 10(1):1-6.

Socié G, Salooja N, Cohen A, et al. Nonmalignant late effects
after allogeneic stem cell transplantation [J]. Blood, 2003, 101
(9): 3373-3385. DOI: 10.1182/blood-2002-07-2231.

Orio F, Muscogiuri G, Palomba S, et al. Endocrinopathies after
allogeneic and autologous transplantation of hematopoietic stem
cells [T]. ScientificWorldJournal, 2014, 2014: 282147. DOI:
10.1155/2014/282147.

Shimoji S, Hashimoto D, Tsujigiwa H, et al. Graft-versus-host
disease targets ovary and causes female infertility in mice [J].
Blood, 2017, 129(9): 1216-1225. DOI: 10.1182/blood-2016-07-
728337.

Nakano H, Ashizawa M, Akahoshi Y, et al. Assessment of the
ovarian reserve with anti- Miillerian hormone in women who
underwent allogeneic hematopoietic stem cell transplantation
using reduced-intensity conditioning regimens or myeloablative
regimens with ovarian shielding [J]. Int J Hematol, 2016, 104
(1):110-116. DOI: 10.1007/s12185-016-1998-y.

Tauchmanova L, Selleri C, De Rosa G, et al. Gonadal status in
reproductive age women after haematopoictic stem cell
transplantation for haematological malignancies [J]. Hum
Reprod, 2003, 18(7):1410-1416.

Grigg AP, McLachlan R, Zaja J, et al. Reproductive status in
long-term bone marrow transplant survivors receiving busulfan-
cyclophosphamide (120 mg/kg) [J]. Bone Marrow Transplant,
2000, 26(10): 1089-1095. DOI: 10.1038/sj.bmt.1702695.

[24] Roness H, Kalich-Philosoph L, Meirow D. Prevention of chemo-

therapy- induced ovarian damage: possible roles for hormonal
and non-hormonal attenuating agents[J]. Hum Reprod Update,
2014, 20(5):759-774. DOI: 10.1093/humupd/dmu019.
(Wickis H 391:2018-12-02)
(AR S o - e )





