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Introduction:

Risk strati�cation approaches using clinical criteria or biomarkers in acute graft-versus-host disease (GVHD) have traditionally
been implemented at diagnosis or initiation systemic treatment with corticosteroids. For patients who require second-line
treatment, the signi�cance of biomarkers at salvage therapy and the relationship betweenbiomarker risk and choice of therapy
are unknown.
Methods:

We studied adult patients who received second-line treatment for acute GVHD between January 2016 and December 2021 in
theMount Sinai Acute GVHDConsortium (MAGIC) database, which collects clinical data and longitudinal serum samples from
allogeneic HCT recipients using a rigorous PRoBE study design. Exclusion criteria included relapse of underlying malignant
disease prior to second-line therapy, missing response data, or missing serum sample. Serum samples collected from 7 days
prior to 3 days after initiation of second-line therapy met criteria for biomarker analysis. The MAGIC algorithm probability
(MAP) was calculated as a single value based on concentrations of ST2 and REG3α and was strati�ed at a threshold of 0.290
to de�ne high MAP and low MAP groups. The primary objective evaluated the association between MAP and survival for
patients receiving second-line therapy for acute GVHD. The key secondary objective was to investigate the MAP and choice
of second-line systemic agent on Day 28 overall response rate (ORR) and survival.
Results:

In total, 316 adult patients received second-line treatment for acute GVHD; 149 patients (47%) were excluded for disease
relapse (n=27), missing response data (n=48), or missing sample (n=74).Of the 167 evaluable patients, most had steroid-
refractory acute GVHD (n=146, 87%), rather than steroid-dependent (n=8, 5%) or steroid-sensitive (n=14, 8%) disease. 62
patients received ruxolitinib while 102 received other systemic agents (best available therapy: BAT). Baseline clinical charac-
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teristics of the study population according to treatment choice were similar, except for donor type (Rux: MRD 15%, MUD 74%,
haplo 11%; BAT: MRD 30%, MUD 67%, haplo 3%; P=0.014) and median days from corticosteroids to second-line treatment
(Rux: 18, BAT: 12; P=0.02).In total, 81 patients had high MAPs and 86 patients had low MAPs, with similar distribution in each
treatment cohort (P=0.53). For the entire cohort, the median follow-up for survivors was 22 months (range, 1.5-27).The MAP
separated patients into 2 groups (high vs low) with signi�cantly different mortality (NRM at 2 years, 76% vs 29%, P<.0001) and
survival (OS at 2 years, 12% vs 63%, P<.0001). Patients who received ruxolitinib as second-line therapy had lower mortality
(NRM at 2 years, 35% vs 60%, P<.002) and improved survival (OS at 2 years, 51% vs 32%, P<.008), compared to those who
received other systemic agents. However, the outcomes of patients with high MAP were poor, regardless of second-line treat-
ment choice ( Figure 1A). The MAP (low vs high), time from corticosteroids to second-line treatment (≥14 days vs < 14 days),
GVHD grade at second-line (0-2 vs 3-4), and choice of second-line therapy (Rux vs BAT) were all signi�cant (P<0.05) predic-
tors of lower NRM and higher OS in multivariate analysis. The MAP also separated patients into 2 groups with signi�cantly
different D28 ORR (low: 49%, high: 30%, P<.0001). In agreement with prospective trials, ruxolitinib resulted in higher D28
response rates compared to other systemic therapies (ORR 54.9% vs 30.5%, P=0.005), which was observed in both low MAP
(ORR, 64.5% vs 38.5%, P=0.017) and high MAP cohorts (ORR, 42.9% vs 22.6%, P=0.06) ( Figure 1B). The MAP (low vs high),
GVHD grade at second line (0-2 vs 3-4), and choice of second-line therapy (Rux vs BAT) were signi�cant predictors (P<0.05)
of higher D28 ORR in multivariate analysis.
Conclusion:

The MAPmeasured at the initiation of second-line systemic treatment for acute GVHD predicts NRM and OS, as well as treat-
ment response. The outcomes of patients with highMAP are poor, regardless of second-line treatment choice, and the higher
CR rate in low MAP patients may drive higher survival rates. Incorporation of MAP into clinical trials in this setting warrants
investigation. The results also support the current use of ruxolitinib as second-line treatment for acute GVHD, particularly in
patients with low MAP.
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Figure 1
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