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Background: Chronic graft-versus-host disease (cGVHD) is an immune-mediated complication after allogeneic stem cell
transplantation (alloSCT). It is associated with graft-versus-leukemia effects and lower relapse rates, but in its severe form
also with increased morbidity and mortality. The early interferon-gamma (IFNγ )-response marker CXCL9 is increased in mild
and severe cGVHD and strongly correlates with IDO activity (1). Interleukin (IL)-18 is an innate, IFNγ inducing cytokine that
associates with poor outcome of allografted patients (2), and with severe �brosing cGVHD (1). The adaptive immunological
arm of IFNγ induction relies on IL12 that is produced during cognate interactions between dendritic cells and T cells. IL12
kinetics is poorly characterized after alloSCT.
We hypothesized that adaptive (IL12p40) and innate (IL18) immune mediators and their modulation by immunosuppressive
drugs (ATG, prednisolone) impact cGVHD severity and outcome.
Methods: Patients before alloSCT were included in an observational study allowing collection of clinical data and blood
before and for one year after alloSCT. The training cohort included 350 patients transplanted before 2018 at our institution.
The validation cohort consisted of 205 patients transplanted after 2018. Patients were eligible if they were not relapsed and
did not receive donor leukocyte infusions (DLI) until d180, and did not develop refractory acute GVHD.
Cytokines that belonged to the IFNγ pathway (IFNγ , CXCL9, CXCL10, IL12p40, IL12EBI3, IL17, IL18, IL23) or to innate in�am-
matory pathways (TNFa, IFNa, IL1b, activin, follistatin) were measured by R&D ELISAs. Cumulative (equivalent) prednisolone
dosages between d0 and d100 after alloSCT were calculated from electronic patient records. Flow cytometry of PBMC of
100 patients on day+180/onset cGVHD were performed using 24-gate multicolor staining. Mild, severe �brosing and severe
gastro-intestinal (GI) cGVHD were diagnosed according to simpli�ed NIH criteria (training cohort only). Overall survival, non-
relapse mortality and time to relapse from time of blood sampling were calculated by multivariable Cox regression analyses.
Results: Median time of blood sampling at onset of cGVHD (n=180) was day +168 (range 41-723). Control patients (n=169)
were collected on day +180 (171-183). Mild cGVHD was recorded in 133 patients, severe �brosing cGVHD in 39 patients, and
isolated GI-cGVHD in 8 patients.
Receiver-operator characteristic (ROC) curves showed that only CXCL9, IL18 and IL12p40 were signi�cantly linked to severe
cGVHD. IL18 was associated with severe �brosing cGVHD, whereas CXCL9 and IL12p40 were correlated to any grade cGVHD.
In multivariable Cox analyses including IL12p40, IL18, age, mismatch, recipient and donor gender, disease stage, ATG, MTX,
and diagnosis, IL18 associated with poor OS (HR per log2 increase 1.81 (1.19-2.74, p=0.005), whereas IL12p40 associated with
superior OS (HR 0.53 (0.35-0.81), p=0.003). This could be validated in the independent cohort.
Time course analyses of serum levels of CXCL9, IL12p40 and IL18 revealed a strong increase of CXCL9 and IL12p40 toward
onset of cGVHD, but no stimulation of IL18 levels. Cumulative prednisolone intake>100mguntil day+100 signi�cantly reduced
IL12p40 serum levels on d180/at onset of cGVHD, without in�uencing IL18 production (Figure 1). In contrast, ATG reduced
both, IL18 and IL12p40 at day180/onset of cGVHD. This might explain the reduced incidence of severe �brosing cGVHD in
patients receiving ATG prophylaxis (days-3 to -1 before alloSCT, 4% vs. 23%, p<0.001, n=343), whereas no effect of early
prednisolone intake was noticed (p=0.916, n=137).
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Multicolor �ow cytometry showed that IL12p40, but not IL18 correlated with blood counts of T-lymphocyte populations, in-
cluding CD4+, CD8+ and γ δ-Tcells. IL12p40 and γ δ-Tcells were associated with reduced relapse rates.
In summary, CXCL9, IL12p40 and IL18 are associated with severe cGVHD. IL18 correlated with severe �brosing cGVHD and
increased mortality, whereas IL12p40 was associated with reduced NRM, reduced relapse risk, improved lymphocyte recovery
and γ δ-T-cells, and was affected by prednisolone intake but not ATG.
Conclusion: These results may help to understand and potentially separate the GVL effects from mortality/morbidity that
associate with cGVHD.
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