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The role of mesenchymal stem cells in graft-versus-host disease after allogeneic hematopoietic stem cell
transplantation and its relationship with pathogenic bacterial infection risk

WANG Botao', WANG Chao', ZHANG Xiaodong® (1. Department of Hematology» The First Affiliated
Hospital of Nanyang Medical College s Nanyang 473000, Henan »China ;2. Department of Oncology and Hematology »

Nanyang First People’s Hospital)

Objective  To explore the therapeutic effects of mesenchymal stem cells (MSCs) on graft-versus-host
disease (GVHD) after allogeneic hematopoietic stem cell transplantation (allo-HSCT) and its relationship with the risk of
pathogenic bacterial infections.  Methods A retrospective study was conducted,enrolling 70 high-risk GVHD patients
who underwent allo-HSCT from January 2020 to January 2024, excluding those with active infections or severe immune
dysfunction. Patients were divided into the MSC treatment group (n=35) and the control group (n=235). The MSC
group received intravenous infusion of umbilical cord-derived MSCs (weekly for 4 weeks, starting on day 1 post-
transplantation) , while the control group received conventional anti-rejection treatment. The primary endpoints were
GVHD incidence and skin, liver, and gastrointestinal damage scores; secondary endpoints included infection incidence,
immune cell subsets (CD4" /CD8" T cells, regulatory T cells) , cytokine levels (IL-6, TNF-a,I1.-10) ,and adverse events.

Results There were no significant differences in baseline characteristics between the two groups (P >>0. 05). The
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overall incidence of GVHD was significantly lower in the MSC group than in the control group (13.33% vs 31.43% ,P =
0.040) , with reductions in both acute GVHD (14.29% vs 25.71%) and chronic GVHD (2.86% vs 5.71%). The MSC
group demonstrated significantly greater improvements in skin,liver,and gastrointestinal damage scores compared to the
control group (skin Al. 2 vs A0.4,P=0.012;liver A0. 8 vs A0.4,P =0.017;gastrointestinal A0. 9 vs A0.5,P=0.039).
Immunological analysis showed that the MSC group had an increase of 4. 8% in CD4" T cell ratio (P=0.015),a 3.5%
decrease in CD8" T cell ratio (P=0.018),and a 1. 8% increase in regulatory T cells (Tregs) (P =0.022),all of which
were significantly better than the control group (P <C0. 05). Cytokine analysis revealed significant decreases in pro-
inflammatory cytokines 1L.-6 (reduced by 31.7% ,P=0.012) and TNF-a (reduced by 35.5% ,P =0. 015) , while the anti-
inflammatory cytokine IL-10 increased by 37. 7% (P =0. 022), with all differences being statistically significant (P <C
0.05). The overall infection rate in the MSC group was lower than in the control group (21.43% vs 39.29%,P =
0.031) ,with reduced risks of bacterial (11.43% vs 20.00%) ,fungal (5.71% vs 11.43%) ,and viral infections (4. 29%
vs 8.57%). Moreover, the incidence of pulmonary infections (5. 71% vs 14. 29%, P = 0. 017) and gastrointestinal
infections (2. 86% vs 8.57%,P =0. 036) was significantly lower in the MSC group. Multivariate logistic regression
confirmed that MSC treatment was an independent protective factor against infection (OR=0. 472,95 % CI.0. 236-0. 896,
P =0.020) ,and that diabetes significantly increased the risk of infection (OR=2. 380,95 %CI:1. 120-5. 065,P =0. 032).

Conclusion MSC therapy significantly reduces the incidence and severity of GVHD after allo-HSCT by regulating the
balance of CD4" /CD8" T cells, promoting Tregs expansion, and suppressing the release of pro-inflammatory cytokines
(IL-6, TNF-a). Additionally, MSC treatment reduces the risk of bacterial, fungal, and viral infections, particularly

pulmonary and gastrointestinal infections,by restoring immune homeostasis. MSC therapy is a safe and effective strategy

for managing GVHD and preventing infections in allo-HSCT patients.
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MSC JRITA b, 40 B G R 11, 43 % (4/35) . B &
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JeR 5. 71%(2/35) JRBEIREYL R 4. 29%(1/35), TEX
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FRZH o, 40 B R G 32 20. 0020 (7/35), FL TR Bk Y W 0.027  0.015  2.897  1.027 0.991—1.078 0.089

11.43%(4/35) R e YL R 8. 57% (3/35), MSC & FERICH) 0254 0,268 0.902  1.289  0.752—2.188 0,342

. S b L e b b . 1L R 0.304  0.332  0.834  1.356 0.720—2.543 0.362

ST 4L 40 T R 5 Y R R e ) 4 (I T X B, HL i 00T
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SRR KU AR, B, R R A SR RN,
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W PRI )RR 3 R g A KU S 3 = COR = 2. 380,
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e L L 18 O A DR R G R R R R R 3 (P >
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ARHFIELE R R, MSC ¥R 97 B & LT GVHD
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JER R RN B M R A T A O R R W k. X
SEZE I 5 H A oY — 3, R MSC B 3 1Y Sk
P4 VE L AT A R0 2> GVHD B R AR f = s s,
GVHD W) &4 £ 5 5 8 Ml 5 19 o 58 8 K 1 3 T s
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