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#(P<0.05), HARAN~IVEaGVHD ¥ EENKIHIKFEL(P < 0.05). ROCHILRH, BHEF+30K.
+60K . +90RNKAH I HH HidllaGVHD 1l S5 2 71291204 129.5. 137.5 cells/pul (AUCA51250.712.
0.730. 0.732). EFAHTER, +60RNKAAMEITE = 129.5 cells/uWA14E0SE A81.4%, BEF/T
<129.5 cell/pIZ#156.3% (P = 0.049); +90RANKZHMIHH = 137.5 cell/ulH1E0SEKIX90.9%, 5
<137.5 cell/pl4E#70.0%FH L Z F: 832 (P = 0.033). [I~IVEaGVHD £ 34£0S%(19.6%) & E LT 0~1
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Abstract

Objective: This study aimed to explore the association between natural killer (NK) cell reconstitution
and acute graft-versus-host disease (aGVHD) in patients undergoing allogeneic hematopoietic stem
cell transplantation (allo-HSCT). Methods: A total of 105 patients who underwent allo-HSCT at The
First Affiliated Hospital of Anhui Medical University from June 2017 to July 2023 were included. NK
cell counts were detected at +30, +60 and +90 days post-transplantation, and their associations with
the occurrence, severity, and prognosis of aGVHD were analyzed. Results: The NK cell counts in pa-
tients with aGVHD were significantly lower than those without aGVHD (P < 0.05), and the NK cell
levels in patients with grade II~IV aGVHD were even lower (P < 0.05). Receiver operating character-
istic (ROC) curve analysis showed that the cut-off values of NK cell counts for predicting aGVHD at
+30, +60, and +90 days were 120, 129.5, and 137.5 cells/pl, respectively (with areas under the curve
[AUC] 0f 0.712, 0.730, and 0.732, respectively). Survival analysis revealed that the 1-year overall sur-
vival (0S) rate in the group with NK cell count = 129.5 cells/pl at +60 days was 81.4%, which was
significantly higher than that in the group with NK cell count < 129.5 cells/ul (56.3%, P = 0.049).
Additionally, the 1-year OS rate in the group with NK cell count = 137.5 cells/pl at +90 days reached
90.9%, which was significantly different from that in the group with NK cell count < 137.5 cells/ul
(70.0%, P = 0.033). The 3-year OS rate in patients with grade II~IV aGVHD (19.6%) was significantly
lower than that in the grade 0~I group (44.1%, P = 0.008). The use of antithymocyte globulin (ATG)
in the conditioning regimen and the occurrence of aGVHD were key factors influencing NK cell re-
constitution. Conclusion: This study confirms that the level of NK cell reconstitution after allo-HSCT
is closely associated with the occurrence and prognosis of aGVHD, and it can serve as a biomarker
for the early prediction of aGVHD.
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1. 518

B BT BRI R, 3L R I T-41 i 7 42 (Allogeneic hematopoietic stem cell transplantation) f 5
HHZ 2, BT B MR A X077, B3 7 MR SRmria @, AR, &
B R, KU &2 8 At gAY PiE % (GVHD) IR, JtH & SR Y PiiE % (acute
graft-versus-host disease, aGVHD) £ 51 & 7™ 5 ) 3 K IE , 32810 X6 B8 35 AR A7 R RN AR 30 o s 7 AR B2 [ 1] - allo-
HSCT Y E Bk k2 — & PR MK GVHD B & 7 A1 B RE FE, [R) I £ s A A Bt A 199 (graft versus leukemia,
GVL)ZAN, 1M #4 J5 ) 528 T it B 2 (immune reconstitution, IR) & 540 allo-HSCT A FEH A2z —. Hr
NK ZHu)8 THUVERE A %%, 1E allo-HSCT J& ik B P e s g [2], TR R v i Ab 3 75 K &
THERBEY R T 408, DLRORJG K s iEa T, NK G0 H R A3 1 B g2 15 FH 7E T iBé e Al
5 GVL BN h S B, AR T SRRV allo-HSCT B NK 40 g 5h /)24 5 Sy 1w
(aGVHD) R R T (1 Rk
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2. MBEH*®
2.1. IR

AU FER RN 2017 4F 6 2 2023 4F 7 A A2 T 2 BIE RS 58— @ BB s N &}, 4z
52 5 SN T 4N MRS A 1K B (n=105) . Hrh Bk iR 53 91, Lotk 52 9, WPAIAERS 35 (14~60)% . A
9T I 22 B R R R 2 56— i 2 e = AR PR 2 1 2> W b (IO B | AR5 PJ2025-06-63), JH3k15 %
BR N1 R = VEAT

PR J5+30 JOAT IR R85 3% 45 4, JLrR B30k 24 9], 2otk 21 9. R AE S +60 AN £ 2 3% 59 i,
Hor 5t 29 41, Zoitk 30 4. A HE JE+90 KAl B 3k 64 ), Horh Bk 32 ], Lotk 32 4l

oA 2, A BE & A 9% (acute myeloid leukemia, AML) ) 585 49 il o bk B 40 A 13 105
(acute lymphoblastic leukemia, ALL)H) & 34 5. ARG PEST L aplastic anemia, AA) B 14 7],
fih S M 8 ] (3G B BEH AL S S A AE 3 . AR A AR BB 1 . A8 RN i s 4 B). 4%
FEMERT IR, 5E A28 f# (CR, complete remission &, Complete remission with incomplete recovery of blood,
CRi) 96 #il, #55r22fi#(PR, partly remission) 7 #, 5k 2 i, %tz & ERIVLECIEOL, VERIAHG4H 48 51,
AFHA2H 55 Bl Feptsz g mALVCELIG oL, MALAH A 20 53 B, MAIAAL 52 B, ZHEZHRLE KR, B
frikftss 73 1. FMHEE 22 B, JEOGEGEE 10 B, fETAnskIR 2%, AME i T4n R 51 41,
HHERSAE 5 ], WML 8 ], EHacS ANE A 37 ], A S 4 0. #HHUbE TR, RAHER S
ZF 57 B, RATASH & 48 . &b R G S ATG, & ATG # 89 #il, A% ATG # 16 .
T GVHD 5 %2 758 # 1 J5 Mok i (post-transplant cyclophosphamide, PTcey), &% PTcy 66 {4,
ANEr 4 PTey 39 f.

1 105 5 35, 67 4745, 38 BIFET-(26 B 2 A&, 12 BIFET 7™ E Ik YY), Az BE V5 (A4 21 (1~82)
H, W& 1.

Table 1. General characteristics of patients

* 1L BEMRIFREHE

— A BURFAE
PN J73 151 %4% (n = 105)
5 5 53 (50.5%)
S 52 (49.5%)
GaC 35 (14~60)
JE R R AML 49 (46.7%)
ALL 34 (32.4%)
AA 14 (13.3%)
FioAth 8 (7.6%)
FERE AT JF R RS CR 96 (91.4%)
PR 7 (6.7%)
gK 2 (1.9%)
2B MR B ARE A 50 (47.6%)
& 55 (52.4%)
itz mA R EHE & 53 (50.5%)
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THE 52 (49.5%)
fit 2T I i A AH A RS A 22 (21.0%)
LN IRy el 73 (69.5%)
Toxk 10 (9.5%)
IR i 5 (4.8%)
A0 I 51 (48.6%)
B 1. 8 (7.6%)
BRE + AME L 37 (35.2%)
HAth 4 (3.8%)
A B2 41 i (x 1078/kg) 7.42 (5.38, 10.54)
CD34* 4l i i iE: (% 1076/kg) 3.76 (2.86, 4.80)
HR PR 2 LR B T] (COK) 11 (10, 12)
I/ MRAE B R (R) 12 (11, 15)
TRALEE 7 % MAC 57 (54.3%)
RIC 48 (45.7%)
T2 EE5H ATG 2 89 (84.8%)
4 16 (15.2%)
St GVHD T 77 £ T & PTey s 66 (62.9%)
i 39 (37.1%)
aGVHD 2 64 (61.0%)
4 41 (39.0%)

E: AML: SWEBER AR, ALL: SUEMREYIH A IR MAC: (SBEFUACHED %, RIC: JRARGEETAEL. PTcy:
FEME R IR s VR RN « B T PG B L (Yo) s s RN S8 ) b (o B (e ML - R fB) &R CD34Y
cai) Kb s N g 3431k TR N R e i DDA QL RAN = AN I B DS RS SUC R A T 22D B

2.2. PINFIHERRIRE

PINFRUE: 1) TELZBIRR} R S5 — B = e M P A2 52 e ik A1 o448 6 % AL %) TR0 B s 2)
Il R TR} % B 15 B8R HECR SE R IR R

HEBpAniE: 1) BEAAFEM™ O il BB B e MR e s 2) ImPR BTk} K Bl 1 B0 )™ B R ok
8.
2.3. BEIE
231 S EAmMEMTFABENRER

K FFRL 4T it 4 7% ) % IR -1~ (granulocyte colony stimulating factor, G-CSF), & J(5~10) pg/kg/d, [ F
ST 5~6 K, MRPE M GUEFEREBAER L, FOCRERI R4+ CD34 ATt 4L > 2 x 1076/kg.
2.3.2. RAES R

PRI B 95 15 S A I R IR B TIAC B 7 6, 2 AN 4 R P T B AR 5 R (MAC) &4 Bu/Cy (H
TH% 16 mg/kg AR + FRBEEERZ 120 mg/kg). mBuCy + ATG (FiIHE L 4~8 g/m? + (13 9.6 mg/kg + £

DOI: 10.12677/acm.2025.1592653 1535 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1592653

EB Y, M2

WEMEf% 3.6 g/m? + HUHAR4HIER S 1 10 mo/kg), B8 B AR #E(RIC) B 46 Flu/Bu (U HLIE 150 mg/? +
7% 8~10 mg/kg) FIu/Bu/TT (FUAFLIE 150 mg/m? + % 8 mg/kg + ZE#IR 5 mg/kg). RIC-mBuCy
(FFM% 80 mg/kg + FTHEATS 2 g/m? + FTH % 4.8 mg/kg + FABEELIZ 2.0 g/m? + F5LH]YT 250 mg/m?).
RIC-BuFlu (¥2%:/i% 80 mg/kg + BIREMITE 2 g/m? + HIH %2 9.6 mg/kg + #UEHIE 150 mg/m? + &) ZEE)T
250 mg/m?). RIC-mBUFIUATG (FFEHEEF 8 g/m? + 3% 9.6 mg/kg + HUAHIIE 150 mg/m? + =] ZF]TT
250 mg/m? + Fifl R4 ERE 10 mg/kg). RIC-mBUCyFLU + ATG (BiTHE I EF 8 g/m2 + 3% 9.6 mglkg
+ FUAPLIE 150 mg/m? + FREEBEK 2.0 g/m? + ®]ZLE]VT 250 mg/m? + Bl R4k & E 10 mg/kg)-

2.3.3. aGVHD Fips

A ARG TR Rl 3R A (CsA) + FZUIRM(MTX) 7R, SRR R AR S it 3 Ty %
CsA + MTX + MMF + PTcy J5 &8k CsA + MTX + CD25 Hura ik 7 2. [ ML T2 ke iR ) CsA
+ MMF 77 %. BRI MORRT-1 d JF4h CsA 1.5 mg/kg/d, 24 h ARk, BELEHRERER, 4
CsA L& N 250k % A 200~400 pg/L. AJ5 + 1 d MTX 15 mg/m?, +3 d. +6 d fl+11 K MTX FLL 10
mg/m? IS5 2. FHR MTX 25 24 /N e % DU A RS AR . MMIF AT CsA [AlI Bl +1 d 46
%5, FEAN109Md, 432 RERk. CD25 HigEPiiAILIR 20 mo/d, FRIKEZH 1K,

2.3.4.aGVHD &7 5 R

PG SHER P TE £ 2 W bRHEAH OCSCRR[3], #0112 aGVHD JE AR M35 N 259K 5 SRk 1% CsA 5l
&, WiZIE aGVHD i HikJe B(MP) 1 mg/kg/d, EikiE; #i21I~IVIE aGVHD H#& TLL MP 2
mo/kg/d, FEIKEE. WIS, MEEDEE . EHBINEIT 3 RIWRIEATHINE, 1By7 7 KIWEL
IFREERTT 14 RIGIEIRARTERM, PIHE NMET 1) aGVHD, KH CD25 H & hifAn v &8
BT — 2R VA97 .
2.35. BEEMEFATTRESR

MFEHE JG—-9~—2 Kt T LA Hi& 45 10 mg/kg/d Tif; CMV J&4y, & J78rin I Fils - IR 75, 7o
ARIPE 0.4 9/d TRGTANEE S, AR FEME 200 mg/d FREH EL BRI Gs, (A 78 20 AKAUHRAL PRI, 56 w1 4M T
Hh R R %

2.3.6. allo-HSCT BT R

AR MR SR, AR IR R R B S 3 K > 0.5 x 1091 5 SONFIANMIRN , IR
BEST R >20x 1091 € SONI/MREN « & K RT, 82T 2 I L. CSAMKE. CMV k&
EB J% 7 DNA £ DIER I, FRHME 0.5, 1. 2. 3. 6. 9. 12 N it 2 # Bk & . BEmpEs
L WU B BosAR oA . BEVT H IR E 2024 4E 12 H . iR AERIPES)E N R0 K)
FPRIRE R T BB VA H AR )5 A A7 26(0S) 5 SUNRAE 2 K A B0 T Skl D7k 1k H A A 1]

2.3.7. GitFEE*E

XFF R BERH AN NK ZHIRECE) FAT IEAS TR 5S, £5-5 IE 0 A I BER AR £ ARdEZE (X +5) &R,
AR IEZS 200 B FRE L A7 e (MU 40 A7 3R] EE) [M(Q, Q3)]Fir. HEUE RN GVHD %A= 2) LMo B (71 7
tt) (%)) R. KA SPSS 26.0 AT ST /b : THEUFRHA R LR A 4858 IES AR IR %
RHH A ELBCR LA t A5G, JEIEAS /04K Mann-Whitney U K656 . K Spearman #5AH <20 122
BEMEM, @il Kaplan-Meier 3241 4E 772, Log-rank #:56 LA A A AE 7 22 R BN HH P<0.1
BEANZ JIEIE, 18 7t logistic [H] V4 M iEAT 2 Rl 0 #r,  fid st mm NK 4 aor e R & . i =2
W TARRHE T ZE(ROC #HZR) A E NK 4 THElm FHE, T35 # 2 T AR (AUC) Pl HEXT aGVHD KAz X
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B S SET- R TR g . K] GraphPad 10.1.2 2% . LLP <0.05 NZERALTH#E L, P <0.01H
ZE e W G S FEA R LT BRAT SCRIR 5 AR O 73 i RURE VTS, SR A PASS 15.0 #1115,
JET Spearman AHICAM T, WERM o =0.05, HAEAHKE R r=-03 i, TFEAR 894, & 10%/M 7%
KGN 105 B

3. &R
3.1.aGVHD 4817 aGVHD HEE R X ER

#4105 7l B F B R S KA aGVHD, 42 aGVHD 4 (n = 64)F17C aGVHD 4i(n = 41), HrEEk
ARSI R (WS < 35 ©/>35 & Mo, At . gtz a . mARC AL, FemiA. (il
/b SN EI o Rl O S e R g ol SRy 7311l N (e ok 2 a1 1 1= AN I L I 11 R 7 V= AN A [ PR
RERP>005 PARMZERTLESIIFEL, W2,

Table 2. Comparative analysis of clinical characteristics between patients with and without aGVHD
2 2. BB/AE aGVHD 474H, FEBEERIGRERFHELLE S

Wa:! B ¥ (n=105) T GVHD A GVHD 4 1E p
el % 53 22 (53.7%) 31 (48.4%) 0.273  0.602
% 52 19 (46.3%) 33 (51.6%)
i <35 % 54 21 (51.2%) 33 (51.6%) 0.001  0.973
>35 % 51 20 (48.8%) 31 (48.4%)
JR R B AML 49 24 (58.5%) 25 (39.1%) 4086  0.252
ALL 34 10 (24.4%) 24 (37.5%)
AA 14 5 (12.2%) 9 (14.1%)
HAth 8 2 (4.9%) 6 (9.4%)
FE M AT S R IR CR 96 38 (92.7%) 58 (90.6%) 0.435  0.804
PR 7 2 (4.9%) 5 (7.8%)
2K 2 1 (2.4%) 1 (1.6%)
Pz R T E A 48 19 (46.3%) 31 (48.4%) 0.044  0.834
bickey 55 22 (53.7%) 33 (51.6%)
Pz AR A A A 53 21 (51.2%) 32 (50.0%) 0.015  0.903
TG 52 20 (48.8%) 32 (50.0%)
it F & 22 11 (26.8%) 11 (17.2%) 1.464  0.479
S G T 73 26 (63.4%) 47 (73.4%)
TRt 10 4 (9.8%) 6 (9.4%)
R MKV B 5 1 (2.4%) 4 (6.3%) 6.412 0.17
M 1L 51 17 (41.5%) 34 (53.1%)
fiiih 8 6 (14.6%) 2 (3.1%)
HHE + SN 37 16 (39.0%) 21 (32.8%)
Hopth 4 1 (2.4%) 3 (4.7%)
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TALRE T & MAC 57 19 (46.3%) 38 (59.4%) 1711  0.191
RIC 48 22 (53.7%) 26 (40.6%)
WALEL RS &H ATG 5 16 5 (12.2%) 11 (17.2%) 0.482  0.487
2 89 36 (87.8%) 53 (82.8%)
@t GVHD Tl /5 %2 = 0 0
54 PTey i 39 17 (41.5%) 22 (34.4%) 0.538  0.463
2 66 24 (58.5%) 42 (65.6%)
b A
AR SR A% A 7.10 (5.365, 7.625 (5.335, 0496 062
(x1078/kg) 10.465) 10.955)
CD34* 4t 4yt & B
(x1076/kg) 3.93 (3.065, 4.800) 3.455(2.900,4.848) -1.11  0.267
R MR B RE N B[R] (OR) 11.0 (10.0,13.0)  11.0(10.0,12.0) -0.795  0.427
ML/ NMRAEN B T (OR) 13.0 (115,18.5)  12.0(11.0,140) -1.271  0.204

3.2. allo-HSCT f& NK #apate & = RIS AR

RS +30 Ry +60 K. +90 RAGI NK 4R 260 v 40, &I SR 0241, 7 e
RN R . ARG FRe . BRI . REAE AT TR 28 P A R VL RS . s SRR Aok
Jg. TALER T R GEREARERE) . TUACHER TN ATG. aGVHD il 7 Z =& % & PTey. Wi [a] siij
GVHD 5. Fetah CO34 A . MNA MR . VR0 S /SR NI 1] 45 5 AR
i 2 TR R AT AR R S S IR KR, K P <01 MBAZRRMAZ TTLE R A2
3.2.1. BHEG+30 X NK i ERiEmRTImE R

BRI Z TR, FEAEE+30 K NK 4B tH5n] e SFEME2R (P = 0.071). FilAb#L 2N ATG (P
=0.026) A& 75 &k GVHD (P =0.015) A % . £ ek mIAar L EZER, W& 3.

Table 3. Multivariate influencing factors of NK cells at +30 days post-transplantation

52 3. BHEE+30 X NK @S EEZHEE

B P1E

(et -0.129 0.458
TR R BREH ATG -0.307 0.081
H GVHD -0.202 0.161

3.2.2. BIEF+60 X NK i EEEIEfHRTIE R

R RN, BAEE+60 R NK 4 iudn] Rt 528 (P = 0.057). aGVHD Tl 7 25 &
PTcy (P = 0.09)F1:2 5 &4 GVHD (P = 0.008) A X, £ oA 4T 2 NK 4 it 45 1 aGVHD
TR H PTey (B=-66.676, P = 0.039) 2 %5 &4 GVHD (8 =—-84.128, P = 0.016)#H%, W% 4.

3.2.3. BHEF+90 X NK fifae EEZ iR mER

BRRSITER, BHEE+90 R NK 4ifi3n] e 5K A(P = 0.059). TiALE T R h&H ATG
(P = 0.096) #1275 &£ GVHD (P = 0.002)H K. £ e MR Bn NK 4 it#s =2 %5 &K 4E GVHD
(8 =-115.402, P = 0.005)H %, W% 5.
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Table 4. Multivariate influencing factors of NK cells at +60 days post-transplantation

4. BHEF+60 X NK R E =2 NnE =

B P
fit 2T -0.014 0.917
aGVHD Tilli /7 € & &/ &4 PTcy -0.279 0.039
A7 GVHD -0.312 0.016
Table 5. Multivariate influencing factors of NK cells at +90 days post-transplantation
F# 5 BHEFE+90 X NK AEZEEEMEE
B PHE
it -0.124 0.338
LB R R & H ATG -0.145 0.262
A GVHD -0.344 0.005

3.3. BHEF+30 K, +60 K. +90 K& NK 4pEitH5S aGVHD EZRM 5
WIEA T aGVHD 4343, 435 GVHD A GVHD 4H; RIEKRAE aGVHD I EEE SN 0~ JF

GVHD ZHA1 11~V & GVHD 41. 4558 6.

Table 6. (a) Differential analysis of groups stratified by the occurrence of aGVHD at different days post-transplantation; (b)
Differential analysis of groups stratified by the severity of aGVHD at different days post-transplantation
% 6. (a) BERETRIRBIRBRELE aGVHD SEERMSHT; (b) BEETFERBIRELE aGVHD mEIZE S

HNESF M
(a)
NK 21 i+ % J& GVHD 4 GVHD 4 z P r P
30 K(n = 45) 168.00 (106.00,280.00) 100.00 (52.00, 170.50) -2.443 0.015 -0.368 0.013
60 J(n = 59) 181.00 (135.25,279.75) 110.00 (53.00, 187.00) -2.638 0.008 -0.346 0.007
90 K(n = 64) 203.50 (153.75,382.00) 124.00 (87.00, 208.00) -2.808 0.005 -0.354 0.004
(b)
NK 4 it %5 0~1 ¥ GVHD 4 1~V J¥ GVHD 4 Z P r P
30 K(n = 45) 151.00 (100.00,242.00) 70.00 (53.00, 135.00) -2.141 0.032 -0.323 0.031
60 K(n = 59) 186.00 (131.50,289.50) 139.00 (105.50, 205.05) -1.764 0.078 -0.232 0.077
90 K(n = 64) 170.00 (114.25,352.50) 194.00 (129.50, 232.00) -0.298 0.766 —0.038 0.769

3.3.1. BIEF+30 X5 NK ARt HERE S

R¥EZE 6, aGVHD 4122 ) 34 NK 4144 100.00 (52.00, 170.50) cells/ul, &K T aGVHD
ZH(23 1) NK 21 i+% 168.00 (106.00, 280.00) cells/ul (Z = —2.443, P =0.015). Spearman AHI<E 53 #r & W,
NK 40/l i35 aGVHD A& 2 £ AH 9% (r = —0.368, P = 0.013).

I~IVE aGVHD 4H(11 )3 NK 4ifit-4y 70.00 (53.00, 135.00) cells/ul, 1&F 0~I¥ aGVHD 41
(34 %)) 151.00 (100.00, 242.00) cells/ul (Z = —2.141, P = 0.032). Spearman 30, NK 48t
%5 aGVHD & ™ B R 2 A7AH S (r = —0.323, P = 0.031).

DOI: 10.12677/acm.2025.1592653

1539


https://doi.org/10.12677/acm.2025.1592653

EB Y, M2

ROC Mk E/n, THHEZH KA aGVHD 1) NK A 4axt v+ 5 il S48, FH T aGVHD [l A i
M, W 1. AUC=0.712 (95%CI 0.559~0.866); P =0.015; REJF =0.682; KiF/F =0.739; cut-off {H
120 Mul; #3543 41 2 NK30 (RIS 5+30 K NK ZHH 40 > 120 A>/ul)FHIE NK30 (BN 5+30 K
NK A% < 120 AN/ul) A Sk NK 2] 5 GVHD 2 51, 45 AR 4100 2 Giit 25 (2
i =8.006, P =0.005), W.% 7.

100 .
80f

§ —

= °r

E —

2 g0

Q

n 7 AUC=0.712
20 95%CI:0.559-0.866

L P=0.015

0 1 1 1 1 1

0 20 40 60 80 100
100% - Specificitv%

Figure 1. ROC curve of NK cells at +30 days
post-transplantation

1. BHEF+30 X NK #Aas2%] ROC fhsk

Table 7. Chi-square analysis of groups stratified by NK cell levels at +30 days post-transplantation
= 7. BHEG+30 XR#E NK30 SR E-EHR 54

J GVHD 41 GVHD 4 2 p
NK30 < 120 6 (28.6%) 15 (71.4%) 8.006 0.005
NK30 > 120 17 (70.8%) 7 (29.2%)

3.3.2. BHEF+60 X5 NK At BER M2

T 6 #dlE, aGVHD (15 f7l) &3 NK 4iffiit%0h 110.00 (53.00, 187.00) cell/ul, &FH(K T
aGVHD 41(44 1) NK 41 i 11%¢ %) 181.00 (135.25, 279.75) cell/ul (Z = —2.638, P = 0.008). Spearman A<
STER I, NK 4011405 aGVHD k9 2 Fd 2% (r = —0.346, P = 0.007).

KA ROC &t NK ZaxftH 2 iim fHE, JHHT GVHD vkl &, WKl 2. AUC = 0.730
(95%C10.563~0.896); P=0.008; R#EJE =0.600; %i5/E =0.841; cut-off {5 129.5 Mul; #H—D e
NK60(RIFHH f5 +60 K NK 4HAu il > 129.5 AM/ul)F1 K NK60 (EPF£AE 5 +60 K NK 4ifii1%L < 129.5
AN IS E % NK 404005 GVHD fI2ZE R, 45 FAE W R BE Gt 245 (4 = 11.003, P =
0.001), W.% 8.

3.3.3. BIEF+90 X5 NK it HEFM S

e 6 £, aGVHD 4H(24 #)iE3# NK ZifiEit-$cy 124.00 (87.00, 208.00) cell/ul, &3E&T
aGVHD 41(30 1) NK 41 ffi 11 %¢ /) 203.50 (153.75, 382.00) cell/ul (Z = —2.808, P = 0.005). Spearman A<
STER I, NK 4011405 aGVHD K9 2 Fid 2% (r = —0.346, P = 0.007).

KH ROC & IHE NK 4ot i #i)is e, FEH T GVHD BvFAl i, UL 3. AUC = 0.732
(95%C1 0.604~0.860); P=0.002; RHEE =0.583; FEF/E =0.850; cut-off { 137.5 Mul; #H—L 04l
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NK90 (RIFEHE /5+90 K NK 4iffiit-%L > 137.5 A~/ul) A A NKOO (RIFEHE /5 +90 K NK Ziiffiit4t < 137.5
AP EAR NK diffidiie S5 GVHD 2 ik, g5 FUEW e A Goit 243 (A 1 = 1311, P <
0.001), W% 9.

100
80
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2 40-

S AUC=0.730
20+ 95%Cl:0.563-0.896

P=0.008

0+— T T T

1
0 20 40 60 80 100
100% - Specificity%

Figure 2. ROC curve of NK cells at +60 days
post-transplantation

2. BBHEF+60 X NK 4Hpf% 4 ROC Bhzk

Table 8. Chi-square analysis of groups stratified by NK cell levels at +60 days post-transplantation
8. BIEF+60 KIRIE NK60 SIS EFH T

7 GVHD 41 GVHD 41 P P
NK60 < 129.5 7 (45.8%) 9 (56.3%) 11.003 0.001
NK60 > 129.5 37 (86.0%) 6 (14.0%)
100+
80
s
s 607
=
2 404
é AUC=0.732
204 95%Cl 0.604-0.860
S P=0.002
0+— T T

1 1
0 20 40 60 80 100
100% - Specificity%

Figure 3. ROC curve of NK cells at +90 days
post-transplantation

3. BHEF+90 X NK A% ROC fhzk

Table 9. Chi-square analysis of groups stratified by NK cell levels at +90 days post-transplantation
9. BIEF+90 XIR#E NK60 SR B+ 5 77

% GVHD 41 GVHD 41 72 P
NK90 < 137.5 6 (30.0%) 14 (70.0%) 13.11 <0.001
NK90 > 137.5 34 (77.3%) 10 (22.7%)
DOI: 10.12677/acm.2025.1592653 1541


https://doi.org/10.12677/acm.2025.1592653

EB Y, M2

SANK a5 8 EmE

341.GVHD ERERGERER
105 il v, 67 773%, 38 HIFET (26 IR H &, 12 FIFET ™ HgYy), hArfavi E A 21 (1~82)H .
WP E T KA aGVHD, 43#r 3 SE N FLEAR B A7 T4 . RIJG aGVHD 41/ GVHD 4H17E 3 S AL
14 OS %, LA AT aGVHD [MEHTE 3 FNIAFHEEA Z5(HR = 1.625, P =0.049), ULIA 4, 55,
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Figure 4. Overall survival curves of the aGVHD group and the non-aGVHD
group in 3 years
[ 4. aGVHD A1 % aGVHD3 F R4 7%

§ 100 —— #HGVHD
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Figure 5. Overall survival curves of the aGVHD group and the non-aGVHD

group
5.aGVHD 4EF1F aGVHD S 4 f7elsk

MdE A2 aGVHD ™ AL FE 04T, 0~ BE aGVHD 455 Bk OS F K 62.7% (37/59), I~IVFE aGVHD
H R R OS Z0H 65.2% (30/46), (HZERILHH = X (= 0.070, P =0.791), W3 10, AAFihZ LKl 6.

L 3 AEN OS K, 0~ EE#H OS RN 44.1% (26/59), W& =T 1~V JFH ¥ 19.6% (9/46), 4
A 2 W s Gt 72 57 (4 = 6.983, P = 0.008), L% 11.

DOI: 10.12677/acm.2025.1592653 1542 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1592653

JEB Y, M2

Table 10. Chi-square analysis of overall survival rates in patients grouped by the severity of aGVHD post-transplantation
2 10. BERRIFELE aGVHD EEMSE, FHEERFREFEEN AR

GVHD 4}/
0~1 i N~V i 2 P
peary 37 (62.7%) 30 (65.2%) 0.07 0.791
BET: 22 (37.2%) 16 (34.8%)

<)
< 100 — 0-IZGVHD
g —— [I-IVEAGVHD
a
=
)
[T
S 50
2
o
(3]
Ke]
4 HR=1.614 : :
o 0 1 1 S 1
(1} 20 40 60 80 100

Time after transplantation(m)

Figure 6. Analysis of overall survival curves based on grouping by the severity
of aGVHD
E 6. IRIBEB/AELSE aGVHD mEMNHE, Sttt Fiizk

Table 11. Chi-square analysis of overall survival rates in patients grouped by the severity of aGVHD post-transplantation in 3 years
2 11 BERRIELE aGVHD EEMSHE, FHEE3FREERN AN

GVHD 4}
0~1 i -~V & 2 P
3ENAETH 26 (44.1%) 9 (19.6%) 6.983 0.008
3FENIET: 33 (55.9%) 37 (80.4%)

—— 0-14kGVHD
—— 1I-IVRGVHD

-
(=
o

50 B b 5.:“;..: e

P=0.001 i _
HR=0.477

Probability of Survival(%)

o

T T T T 1
0 20 40 60 80 100

Time after transplantation(m)

Figure 7. Analysis of overall survival curves based on grouping by the severity
of aGVHD in 3 years
7. RIFRELELE aGVHD mEM 4, 7573 FREFRL
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AEAE T R R I, T-IVEE aGVHD ZH 51 3 4F OS Al 0~1 aGVHD #H(44.1% vs. 19.6%, P =
0.001), ZREREEZEN, WK 7.

342.NK it 5 EEMAE

A ROC HiZk 73 H NK30. NK60. NKOO [#WHE, 7 hmfKidl, RIEREi4iR, Llehl g
L LA 3 A E K A7 MR K

MRAEFL )5 +30 RIS NK i # Wi {E, 7 Jyim NK30 41(n = 24) Rk NK30 (n = 21), Xf HEpiZL (A &
TR OS FL 14 OS FM 34 0S %, ZERILgiE .

TRIEFE I J5 +60 K NK ZHAR LK, 73 A NK60 ZH(n = 43) Ak NK60 (n = 16), X b W§2H 2 I i
SR OS #. 14F OS M 34F OS %, 45 RAE/nm NK60 413 1 4° OS % 81.4% (35/43) =i 1% NK60
“H 56.3% (9/16) (> = 3.889, P = 0.049), W% 12,

Table 12. Analysis of differences in 1-year OS rates based on the cut-off value of 129.5 cells/ul at +60 days post-transplantation
3= 12. RIEFAEF+60 X cut-off {E(129.5 cells/ul) AT EE 1 F£H 0S RWEFMH

1 AT 1 BT Ve P
NK60 < 129.5 9 (56.3%) 7 (43.8%) 3.889 0.049
NK60 > 129.5 35 (81.4%) 8 (18.6%)

HEHEFE M 5 +90 K I NK ZHA AR W, 70 e NK9O ZH(n = 44) FIMIK NK9O (n = 20), X EL#4H 2 [a) &
F AR OS F. 14E OS M 3 4 0S FK, 45 BHL/RE NKIO 4L # 1 4E OS F 90.9% (40/44) 7 T NK9O
#H 70.00% (14/20) (2 = 4.56, P = 0.033), W.% 13,

Table 13. Analysis of differences in 1-year OS rates based on the cut-off value of 137.5 cells/pl at +90 days post-transplantation
& 13. WRI\IAEF+90 X cut-off {H(137.5 cells/ul) 3B 1 M 0OS EMERM

90 K NK 4 #1 GVHD 1 FA70E 14EB0TS Ve P
NK90 < 137.5 14 (70.0%) 6 (30.0%) 456 0.033
NK90 > 137.5 40 (90.9%) 4(9.1%)

4. g

N 24 6 1% 20t 25 1 AT PRl — 2R 1) 3 VAT S2 AR (U R SR 4 M 2514 32 4 NCR) FHA ) 52 A% (L ) 14
AAVE G B BRER RE 244 KIR) T4 1 15 Dy e % 3 o PR A BRSO 5 o [ IRE NI 4 i PR B8 € T DA e
A S 72 20 B (A S A R R SR A0 B DC) i 5, st B 3 110 40 M T 4 fich SR e & i A (4 1L-12. IL-
15. IL-18 Al IFN-a/p), 12iE NK 40 4n sz A IFN-y (172 42[4]. 1 GVHD R AR HE T 34K ap-T
YAMIIRAE . MHC 20 T H 0% %8 N, 1E allo-HSCT J&, Atk NK 4 i dE KIR JEikiRm)1E 3
HLA 73 7B, NK 4IIg8s, i &3 GVL 208 . 78 E 4N 52 #5132 2 NK 4 i v] Ll i 733 1L-10
S0 M ER TR T R O ERE, BE R AIE I of-T 4000, MM GVHD.

NK 402 GVL 45 RN 8, BRRiE 22 1E 4 [6]38 IR AE 5 - 101 NK 4k & FiR I E . EA
WHoeH, FATDGER I NK g4Ik S, JFIE NK IiB7ERS 1 5 +60 K A1+90 K1 1H UK 5 M &3
7 7 B R 20 B A AR5 I AR AP AR G, X — R BT LUR IR 1R 5] aGVHD #2405 B, iR
NK 4 7] B aGVHD B i 9T 2

NK 42 2 E R A PRI EZ N, RAeRPERFMEZEMNE S, £ HSCT J5 F Gk E i
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WO PR BRI AR [7], AR5 NK SHPTE AR PN S J5 AT KIS 52 8 1 I P et 2 408, BT aGVHD
MIRCURIATT, KAEPL aGVHD [MIYEH . Dunbar [8]5 5% ik il 167 B K, FAt)G 60 K% A
A NK iR E BE e 1R BAA BB M AE%; Ando HIRAF 7 WoR[9], #HE 5 531
NK 21 A 25 25 e 1 R0 SRR R R IBIR, NIK 2 2 A SR RS I J 3 45 R 22 - 7F Mushitag 25 A1)
WFFE R BR[10], i NK 410 5 i 584 1) 2 4F OS #H2% . Shannon 25 A [11]4# F] PTCy 1£ N Tk GVHD
W75, R NK AR R IR E & RIS MR EE R, R AR K NK 44, o8
AR, BB RBEMIEE R R, AR RN, BHEE+60 KA+90 KIKIH E/KT 1) NK
ARG 1 m OS HAHK, X5 FlRsCE p 4501

Hare A 2407t NK 4U8EHR1 GVHD FIkHZetE, Ullrich FBAF 7R H[12] aGVHD 1)k A ZFI =
HFEME L CD 56 high NK 417 Ff B a2 AEIRAH ¢, (E RIS NK 4 A EE E 52 21240 MR YR FilAh B 4% 1 255
M. Podgorny [13]55 ATHA: T —ANKALEEBAS, FWEE] aGVHD HATELE NK 2 B 40 85 E NK 40
b A AL R TR, KA aGVHD B 1 NK AU ToR & 2k aGVHD 3, B~V aGVHD
KT 0~1F% aGVHD 3%, NK 4iffit45 aGVHD i & HF ARG, X5 FIRRF AT o[RS ARAHF 5T
BEXT BB RS & H 4 NK AR sEma R 2 0o A, RIS IS NK 4R B i 52 B FAL B 5 22 7)o

4, NK 42 B A e 1) 5 22 BRI, Clausen 25 AWFFER B, [14]%: M NK 40l @K T CMV
FEAEER, FFAT LEkE CMV BRSNS E 455 . 78 Auger [15]2 NRIRFFE R, EB 7 2 FHS0H B8 1 NK
YA EOE N T, X R NK ZH/Eyh] EB i aEEgs DL o B 15 7 Tl Re e s EEEH . 18
— I 1 BRI AR 7 [16], B HE NK QiR o H AR mx AR I, J8I7 MR R R AR e %
BT I 4

ARSI G NK 4EM0 S g () AR 2, [y A0 B 78 i [17] [18] R LA A 5 ML NK 4H i 0 5 %%
Y CD34 A AR T UIAH G . 72— WU L MBUR B AW 78 [19], 5 HLA AHULEC s 40 i A% 1
FHEG, B2 PTey BSOS 40 MRS A Y ) L35 R Y e SR AR T BB 4EIR, IX 4R PTey [¥f8 FH mT REXT
MR B P A R . A — RS TS PR R [20], PREARSEG AR R R R AN I I A, R P
TR TRAL R (RIC) 5 5L 1A NK 40 55 ZEH 5%, 11 ATG H4d ] B 25 52 A2 4 J5 51300 NK 4 i B i .
e —ERTiEtEmr s [21], K FERHER PTey M1 ATG 7040, REHELXS IR, iX—2H8) NK 40 5 2
THRSE R R A8 v T IR AL AEARHT A, AR B NK 40 T 500 3 n] R 5 AR EAEH ATG A
KM E+30 REFZ AT E8 ATG 5 NK 4ifg%itH o<, P =0.026), HZuRIHPRIARE, X0[hHe
HRIN K4 GVHD At R A AR, s 7 HSEoRH. [RIRMEEH PTey Xt NK 4 i G S g ]
RE o AR (R4 J5 +60 KA i b RS NK 4085, B = —66.676, P = 0.039), {HTE PTcy (1]
AR G H R 2 B SRR, S o BT HERA

SR, BT ASHE LI T b OB 7L, BB 2 b 2 R T REACR IR —,  HLR BRI R AL Tkt
HJ7 M AR AR 22 5, WTRERSMEE 8. HAh, ABFFANAHT T NK ik s ks,
XPREE EAE(UN CD56*CD16- 151 NK 4 ) i D e AR A B Z PR NER I o EAh,  AHIFFT H T I [R]85 2K,
KREESNAIBEE NK i E k5 GVHD KRN PR, X LLITAG 38 1 R R OCTE

BEFUEARE, KRR Z P OBRFEART S — D IRAIE, JFRBEAERA T2 T M1ERH %
Fo BMATE, NKHMREES GVHD BT 5T R 8 Je e ST R 787 A, Ak A Bl 2 #F)
TXIFRE, HESh GVHD BiiaER 2

5. &
4 |, BAE NK 400505 aGVHD R A MBS 06— BE R, Al B R 5 4115 ) aGVHD 7

N
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