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Abstract

This study aimed to explore the association between different human leukocyte antigen (HLA) match-
ing types after allogeneic hematopoietic stem cell transplantation (allo-HCT) and the infection rates
of cytomegalovirus (CMV) and Epstein-Barr virus (EBV), as well as the related risk factors. Data from
128 patients who underwent their first allo-HCT at the Hematopoietic Stem Cell Transplantation
Center of the First Affiliated Hospital of Anhui Medical University from 2019 to 2023 were collected.
The patients were divided into the single-matched group (n = 85) and the fully-matched group (n =
43) based on HLA matching. The infection rates of CMV and EBV within 3 months after transplanta-
tion and related clinical indicators were statistically analyzed. Chi-square test, t-test and non-para-
metric test were used to analyze the risk factors. The results showed that the infection rates of EBV
and CMV in the single-matched group were 49.4% and 43.5%, respectively, which were significantly
higher than those in the fully-matched group (30.2% and 20.9%, P < 0.05). In the single-matched
group, EBV infection was related to the time from diagnosis to transplantation (P < 0.05), while in
the fully-matched group, CMV infection was related to the number of peripheral blood CD34 + cells,
the time of granulocyte and platelet engraftment (P < 0.05), and EBV infection was only related to
the number of peripheral blood CD34 + cells (P < 0.05). This study provides a theoretical basis for
the early intervention of CMV and EBV infections after allo-HCT.
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1. 5|8

S5 JE DAL 0T 400 PR RS A (allo-HCT) A2 B BT #2122 3% 1 LI 2 G 58 LA B v i 28 Mk 05 e
AR, WARME——FP R USEAVR B AVRTT TR [1]. SR, FEAR 098 SR A B LA Dy S L PR 32t 1fn 40 B B A
(allo-HCT) i W T RIE[2], FEEIRS T allo-HCT 97 2L LI N At g (3], HRTBH)E 3 HW
LI A AR B . (4], AE4EMEEE(CMV) & EB Ji 25 (EBV)J2 8 Ji5 i 5%
e WL A, RGBT DU R CMV 6 & EBV i, (R EBVIUGE A] 3F— 30k J& itk R 4t
APPSR (PTLD) [5], FE MRS T allo-HCT A5 8& A . BIAB AR, M5 Rk Thhe
T PR R i I e 1) EE B TR, EON A N 2R 4 B S (HLA)FC B (W A1 & 2 AHE)X CMV I EBV &%
YRR IR S AR S G 16 R R AT T IR AR FT[6] 91, HLA Fic 7Y 2 57 2 1538 1 5 i A A4 s 9% (GVHD)
R o5 T R BT BB LA, R T R R AR, MR TR B £ (7], HE TR R
RIZE,  ASHI 70385 (Bl B 7 A 22 (B B K 2% 50— Bt & = e LV N BHE 2 allo-HCT B (IR R & s, T bt
HFHAESEMERMEEEN CMV K& EBV BYLE, 11T HLA B8 595 5B G 1 A OGP K LT TE [ R
7, DU NI PR AR AP0 2 15 SR 9T 77 RIS % .
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2. ARMNRRT*
2.1. ARFR

WA 2019 4 1 H 22 2023 4F 12 A T 2RI FF K22 55— It & 2= e itk 1 T4 M A2 48 0 8 IRAT allo-HCT
TR, Lt 128 9, FERVEI 14~58 %, FIMEN 35.45 RIS TG TOR, W ILLL RS L
— W EHEFR: 1) HRBHE R, 7 kB 2) R &R MRS 3) ek g s
B, AuthE U H AL 2024 £ 12 H .

22. ARFZE

WAE IR H B PRSI . SRS . NPT E 25T (HLA-type) . FUALEE 728 . TR I F0% 75 259018
R EBV. CMV 24055355 M5 £ allo-HSCT BAEEA, 0 NS4 (n=285), &HH&Hn=
43). G SR G 30 KRNI MRS 2 R4 2R EYIPUE £ (aGVHD). 5244 G s 4
INRECHR M DR . SR ERER /K T2, & HIEY EBV. CMV %K,

2.3. FREECREM

B AT CMV. EBV R E R ZHI%H , [FIFNCR A ELISA VA &5 Ll CMV. EBVIgG
Je 1gM HUIRK, HEBRBEA B m] fe itk BB 5 BRI 1 X1 EBV-DNA. CMV-DNA, ##5
AHIFEYE, e mactE G, RN R 2 Yk, 3 AN H B R H I 1 IR(8]. A iR
G 3 AW RZBIRKIEY: EBV. CMV 5 51K 88 35 43 A G2 AR S 2H . HARE AR SCiik, K EBV-
DNA.CMV-DNA # & KT 500 # I/Z T 55 € XN EBV-DNA+.CMV-DNA+, 3% £2 P (R ML & ) EBV-
DNA+ 2 5€ XA EBV IfUAE & CMV-DNA+IILIE[9]

2.4. TAESFRESY GVHD BITRES

FEAT allo-HSCT AR, i BEYKM T UL BuCy (FTH % + MBEBEIG) M FEn i) i BE M T AL 7 7 =
[10], 2% RN G S o A i R A0 L 3 1 (ATO) R Al S RIVT, AR b2 7 LU AT BB #F - allo-
HSCT ARJ5 aGVHD KITipy s LA % 2 ls + FZIES + RER A NS, S0 8E T LUnH
HAHTHE R 2907697 .
2.5.CMV & EBV BLp0 s & 5897

THALHE T 46 2 (9] S 4 B BT F DASE B FH I sk e, fre i MR EERC G, RITHE R
PURMZAME, HBMEGERIE EE CMV-DNA+, U0 & B BT 351607, (R R 4 W s 2
DNA # N#—F 2 %, EEESEW TG, WEZ iz, R ESEsEE4m11].
2.6. GiitAE

i IR 4 g %3 5 R ] IBM SPSS 27.0 085 0 M B AT Ge it 22 00 o B8R4 A LU R
MRS, THETRHY AT IER AR, 76 1IER Tt ETERER A t i 7k, ARFEIER
AT R R RERHAES B 7, AP <0.05 5 XNEA ST #ER.

3. &R
3.1. IEERYFE
AR FEIES1T T allo-HSCT 35 128 %1, BAEAT, rf AR, 24450 EBV-DNA. CMV-DNA ¥4
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KRB, ZFRE

PYE. TERAMABEL N = 85, BiH/E 3 AWK EBV BYEE 42 N, EBV BYFHMERN 49.4%
(42/85), BHE)5 3 AWKRLE CMV B EE 37 N, CMV BELRHMER N 43.5% (37/85); TMESMHEHKIE
Hm=43), i 3 ANKA EBV BYEE 13 N, EBV IREPHIERN 30.2% (13/43), #At)E 3 AW
RAECMV G 9 N, CMV YL FIPEZR A 20.9% (9/43), Htbr] W, JEYLH 5 R IE G4 HLA B A

EPRRESRA AR N E T P <0.05), FEILE 1.

CMV. EBVERILit 45 R

50

F-FE

0 LA S

HLAKHY

W CMVER B
% EBVIH B

VE: . BRYLANEG MERh: HLA 8%, FR@: CMV. EBV IERGTER,

Figure 1. Shows the statistical results related to CMV and EBV infections

1.CMV X EBV B X Gt 4R

3.2. BiE44AP CMV. EBV BB EZE S

BAV G T A A ST CMV. EBV & Y 540 I CD34+4 %k, &M GVHD R4, K
RN M/MRIEN . BEARSERY . B EES DL S IR B RS R 25 R R 2 TR A e, 45 R, CMV
YL ST CMV JERYLE AN I CD34+41 %, &Pt GVHD IAZE. FLREA . M/ (R ER
FR A DL IS W B R AR I K S5 T T 22 R R Guit 2 L(P > 0.05), W4 1, 1fi EBV U506 EBV &

GEAE N2 W 2R RN KT T 22 57 BT GEi 4 (P < 0.05), WL 2.

Table 1. Statistical results of each statistical factor and CMV infection in the single-phase combination group

# 1. BHEHEHEPEZUEARS CMV BREZ EGHIHER

E{=gan YL (CMVY) ToiR gL x2 P

>40 13 23

BFERE 1.398 0.237
<40 24 25

R TTI 17.24 19.90 0.802

AR 34 32.09 0.493

LIRAN =W S 15.97 12.67 0.099

RN K 12.62 11.17 0.238
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<) 11(13) 15 (13)
aGVHD 0.844 0.358
y 37 (35) 33 (35)
H 2 4(3)
FERE G & o B I 0.711 0.399
e 46 44 (45)
H 15 13 (14)
FERE G G 4 T S e 0.202 0.653
¥ 33 35 (34)
H 39 33
ATG 2.000 0.157
e 9 15
A1 JE 1. CD34 4% 3.7036 3.1970 0.294

Table 2. Statistical results between each statistical factor and EBV infection in the single-phase combination group

2. BHEGEBTESGITERS EBV BRZEFRITER

fetr JEYL(EBV) T x2 P
>40 15 (17.8) 21 (18.2)
BE R 1.499 0.221
<40 27 (24.2) 22 (24.8)
FERE AT K 11.36 27.14 0.016
LR 34.35 31.52 0.414
I /MRAE B K 13.31 14.85 0.702
WEY NGRS 11.57 12.05 0.165
H 13 (12.8) 13 (13.2)
aGVHD 0.005 0.943
X 29 (29.2) 30 (29.8)
H 2 (3.0) 4 (3.0)
A S5 A I T R 0.668 0.414
o 40 (39.0) 39 (40.0)
\ H 13 (13.8) 15 (14.2)
FERE G & 4 e S e 0.149 0.700
¥ 29 (28.2) 28 (28.8)
H 29 (30.1) 32(30.9)
ATG 0.302 0.582
o 13 (11.9) 11 (12.1)
A1 JE 1. CD34 4% 3.4546 3.3755 0.508

3.3. €44 CMV. EBV BEEIEREZOH

FERERNBE T2 A4 CMV. EBV 2B ERERZ BEGEASGiT%ER, RS
FAEHEARFR S, CMV 7Y 540E ML CD34 4Rk, R 5 KL/ IMOR 5 HE N KA S (P < 0.05),
L% 3; EBV J& 5B K 541 1 CD34 i 55(P < 0.05), W7 4.
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Table 3. Statistical results of each statistical factor and CMV infection in the fully matched group
F 3. 2EAEPEFITERS CMV B2 EGHIHER

izt JEYL(CMV) Toi g x2 P
>40 2 12
B ERE 1.398 0.237
<40 5 19
FEAE RIS 12.29 9.55 0.825
HEARAE 8 46.37 34.07 0.232
iR ERNGRS 23.71 13.29 0.040
FRBEANK 17.71 11.39 0.040
H 3(1.8) 7(8.2)
aGVHD 1.211 0.271
X 4(5.2) 24 (22.8)
i ] H 0 (0.6) 3(2.4)
FEAE G O L kg 0.735 0.391
¥ 7 (6.4) 28 (28.6)
X ! H 5(3.0) 7 (9.0)
ot J5 & R4l B B g 6.306 0.012
G 2 (4.0 24 (22.0)
H 2(1.7) 7(7.3)
ATG 0.113 0.736
X 5(5.3) 24 (23.7)
AR JE I CD34 203 5.9963 3.6461 0.235
Table 4. Statistical results between each statistical factor and EBV infection in the fully matched group
F 4. EHEEGEPERITERS EBY B BSITER
izt JEYLLH(EBV) Tl x2 P
>40 5(4.4) 9 (9.6)
B 0.175 0.675
<40 7 (7.6) 17 (16.4)
FEAE RIS 10.33 9.92 0.525
HEAARAE S 33.67 35.75 0.578
I/ NRFE B 11.83 16.77 0.012
BRBEAN K 9.83 13.81 0.003
H 4(3.2) 6 (6.8)
aGVHD 0.445 0.505
G 8 (8.8) 20 (19.2)
X } H 0(0.9) 32.1)
FEAE G & I R kg 1.503 0.220
X 12 (11.1) 23 (23.9)
X ! H 2(3.5) 9 (7.5)
FEAE G G -4 R Sk e 1.286 0.257
7 10 (8.5) 17 (18.5)
H 6 (2.8) 3(6.2)
ATG 6.720 0.010
7 6(9.2) 23 (19.8)
AhJE I CD34 40 %k 5.1233 3.1378 0.005
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3.4.CMV. EBV B5IaKMENX<E

X CMV &, fEAMEHY, CMV ERERLESBHEE S HAHELAERBHFRITFEREP <
0.05), Wi 5, SHMEEAIFEREEY L2 GVHD &7 £ R ARG G2 (P> 0.05), HMA4
HhoR WGET 2422 B ST EBV R, A AEM AT, EBV 25 EKY S5 G A I 41 5 K
ge. B, S GVHD ZR A BEA g% %P > 0.05).

Table 5. Statistical results of CMV infection and combined bacterial infection after transplantation in the fully compatible

group
5. £HEAEP CMV BRESBERAHHERRREGHITHER
Ei=p i JRYLH ARG x2 P
o R3S 5 7
FENE 5 G T4 R ek e , 6.306 0.012
ERESS 2 24

3.5. ZEAFE Logistic 947

EeMEAY, ¥ ERBRRES T REE SR E P > 0.05 W EAALE, &5 KA
ERPAE N RAR B, A 0lAT 2R 06 Logistic 7047, 45 AR ML/MRAE B K47 A A1 40 i
ARG CMV B fERE #EP > 0.05), W3 6; 4L CD34 40fi¥ChAT A A T4 E ARG
EBV J&GL )l R 2R (P > 0.05), L3 7.

Table 6. Multivariate analysis of CMV infection in the fully matched group
6. ZHEAEF CMV BENZE RS

H& EIEES Frliiez Wald 18 P OR 95% CI
FEHE 5 2 JR 1.642 1.112 2.178 0.140 5.165 0.584~45.712
IR ERNGRS 0.184 0.077 5.722 0.017 1.202 1.034~1.397

Table 7. Multivariate analysis of EBV infection in the fully matched group
= 7. £EET EBV BN Z BRI

K% EHRE AniEiRE Wald 18 P OR 95% CI
Y EWNGIR)S —-0.121 0.188 0.416 0.519 0.886 0.612~1.281
I /NRAE B K 0.064 0.143 0.200 0.654 1.066 0.806~1.411
A JE I CD34 40 %k 0.682 0.323 4.460 0.035 1.978 1.050~3.726
4. ¥1ig

S5 2 DR I 200 PR RS A (allo-HCT) A B BT #E AN 2 VF 2 % P LI 2R G s LA B v P 28 M 076 e
AR, WRAME——FTT DS AVEBIIATT TR, RN, 52 HSCT B #H AR Eh s XU, 4F
A& CMV & EBV, FEEFEMN [ B TS LA FUE[12]. CMV & —FiXUEE DNA Jise, "l R7ETE
FYHH KIS E], Y allo-HSCT ARJG, EBH RBEIREEFART, CMV n] REf = HBUE 2 2 2B Thaez
f[13], MEPEZRG K CMV IMUGE & GVHD, FMEENEFFS. 1 EBV 2&— XU DNA 7, & -
JEIIZ 9 P ME— BRI N B, FRRE, At TR 90% DL I AR NBEfEAS BBV BRYL s [14], />
BB H A2 allo-HSCT RIAZEAETCIEIR EBV MLSE. BEAMIBF A D&KW, 16EH S IhRE M, 7

DOI: 10.12677/acm.2025.1592583 990 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1592583

YL E I T HSCT B WS [15]-[18].

TERERTERIBET %, PAHGHEMEE T REENS, At juadEviiiEid % 9 FR T+
4T HSCT &3, 70 ARG A LS G 2, RIBHE R 73 Hr 202 [B] 1) CMV J EBV J& 3% 2 [A] ¥ 22 53
LK CMV. EBV % BEIMEHHN K, 458KV EBV BYM CMV BRYLLEPILLIAN 12 2 A gt 4=
M (P<0.05), F—SIEHNFHHMHREREREE, 45R—ER, EREEGHANZIHERH, CMV
RYPH 5T CMV IR LS 25, MAE EBV g, Wiz aIgim Kk, RAEBHEE
EBV ULt KR Mt v . £E 2G40, AME I CD34 4 $omi b . R 2 B I /MR 5 RN ZE K35 7] R
S RSN R R BRI TRL R /MR JE N E K IFEA SN EBV (G, AN [F 1R 7
O R AT REAEAEZE T, BAT AT B2 RIS EBV WE MR IAKSE . 378 IR 3 R AWiRTT
KPIE R ES, Giitgh RIS R, PHEZ L. KEEARERHTRIE.

WA 8 L R S B R v 1 2 B A R DA S BB AL S5 o B IR TR0 T T R R e, 198
M5 CMV. EBV &Y B a5 2] TIR KIS . AW FEET CMV. EBV TEAR R HE 7 302 7]
25, NIRRT B R AT IR B T B iR T IRIEE 2 1 2%
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