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Introduction:

Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening disorder characterized by excessive cytokine secretion, re-
sulting in hyperinflammation and multiorgan dysfunction. It is classified into primary HLH, which is mainly caused by ge-
netic defects, and secondary HLH, triggered by various underlying conditions. Malignancy-associated HLH (M-HLH) is a sec-
ondary form commonly observed in patients with hematological malignancies, such as lymphomas, T/NK-cell disorders, acute
leukemias, lymphoproliferative diseases, and myelodysplastic syndrome (MDS). M-HLH can occur in up to 1% of patients with
hematologic malignancies, with lymphoma being the most frequently associated malignancy. HLH initiated by MDS is a rare
entity with only a few cases reported, leading to limited knowledge regarding its pathogenesis, diagnosis and optimal treat-
ment strategies.

Methods:

In this retrospective study, we analyzed a consecutive series of MDS-HLH patients admitted to our center between March 1,
2019, and March 1, 2023. Bio-clinical data related with MDS and HLH were collected at diagnosis of MDS-HLH. Additional
observational indicators encompassed the following: basic clinical characteristics of the patients (age at onset, gender, du-
ration of MDS prior to HLH), correlation between the onset of HLH and MDS, treatment and response, and genetic defects
associated with HLH and MDS. MDS risk classification was according to the Revised International Prognosis Scoring System
(IPSS-R) and the WHO classification-based Prognosis Scoring System, while patients were categorized into two groups as
higher-risk and lower-risk MDS-HLH group. The follow-up period started at the time of MDS-HLH diagnosis and ended at the
date of death or last examination. Overall survival (OS) was calculated from the time of HLH diagnosis to the date of death
from any cause.

Results:

A total of 15 patients diagnosed with MDS-HLH were included in the study, with a median age of 66 years (range, 33-83
years). The majority of patients (10/15, 67%) were over 60 years old. All patients exhibited typical features of aggressive HLH:
fever, cytopenia and elevated serum ferritin in all patients, hepatomegaly/splenomegaly in 87% (13/15), hypofibrinogene-
mia/hypertriglyceridemia in 73% (11/15), hemophagocytosis in 73% (11/15), low NK-cell activity in 21% (3/14), and elevated
levels of sCD25 in 93% of patients (14/15).

Additionally, four patients (27%) had concurrent Epstein-Barr virus (EBV) infection. Further analysis comparing the lower-risk
and higher-risk MDS-HLH groups revealed interesting findings. In the lower-risk group, all patients developed HLH concur-
rently with the diagnosis of MDS. However, in the higher-risk group, the majority of patients (6/8, 62.5%) experienced HLH
onset during MDS progression or relapse (p=0.014).

Among the 15 patients, 8 patients (53.3%) achieved remission of HLH. During the study period, 8 deaths occurred, all directly
attributed to HLH or its complications. The majority of deaths (75%, 6/8) occurred within the first two months after HLH
diagnosis. The median overall survival was 12.3 weeks (95%ClI, 1.1-23.5). Patients who achieved complete or partial response
had significantly prolonged overall survival compared to those who did not respond to treatment (p=0.002). In the multivariate
analysis of prognosis, the remission status of HLH was the only factor which was significantly associated with survival (p=0.018,
Exp(B)=0.003).

Conclusion:
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This is the first comprehensive study focusing specifically on MDS-HLH, providing valuable insights into the clinical characteris-
tics, treatment outcomes, and prognosis of MDS-HLH. The findings emphasize the need of considering revision of diagnostic
criteria specially for MDS-HLH.

The pathogenesis of HLH in MDS-HLH differs based on the risk classification of MDS, with higher-risk cases driven by ma-
lignancy and lower-risk cases associated with immune dysfunction. The prognosis of MDS-HLH is generally poor. Achieving
remission of HLH is crucial for improving the prognosis of MDS-HLH patients. Conventional chemotherapy regimens, in-
cluding etoposide, have shown limited efficacy and safety in this context. Chemotherapy-free regimens should be preferred
considering the features of ineffective hematopoiesis in MDS. The role of EBV infection in MDS-HLH development should be
recognized.
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Table 1 Clinical char istics of the pati k

lower-risk and higher-risk MDS-HLH groups.
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Figure 1 Survival function of MDS-HLH patients (COX analysis).
1.0 -
1
0.8
= P=0.018, Exp(B)=0.003
2 067
2
3
w
E
3 04—
(8]
024
0.0
T T T T T
00 5.00 10.00 15.00 20.00

Time (weeks)
=7 Response group

~I"1  Mon-response group

The remission status of HLH was significantly associated with survival in the
multivariate analysis with COX analysis. MDS-HLH patients achieving at least partial

remission having a better prognosis (p=0.018, Exp(B)=0.003).
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