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【 CASE REPORT 】

Successful Treatment of Hemophagocytic
Lymphohistiocytosis Associated with Low-risk

Myelodysplastic Syndrome by Azacitidine
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Abstract:
Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening syndrome that occurs as a complication in

many clinical settings. Malignancy-associated HLH develops in patients with hematopoietic neoplasms, par-

ticularly in those with lymphoma, and its development in those with myelodysplastic syndrome (MDS) is un-

common. We herein report a case of HLH in a patient with low-risk MDS that was successfully treated with

azacitidine. The prevalence of immune abnormalities among MDS patients and the immune effects of azaci-

tidine have recently been elucidated, suggesting that MDS-associated HLH occurs as a result of immune im-

pairment, and azacitidine improves this condition by restoring the immune system.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a rare and

life-threatening syndrome characterized by excessive cy-

tokine release from activated macrophages and T cells and

typically presents with a fever, pancytopenia, hepa-

tosplenomegaly, liver dysfunction, and hyperferritine-

mia (1, 2). Primary HLH is hereditary immune dysregula-

tion with impaired cytotoxic T lymphocyte (CTL) or natural

killer (NK) cells (1, 3, 4), and secondary HLH occurs as a

complication of many clinical conditions, such as infection,

autoimmune disease, immunodeficiency, and malig-

nancy (1-3). Malignancy-associated HLH (M-HLH) develops

in patients with hematopoietic neoplasms, particularly in

those with lymphoma (2, 5), and its development in those

with myelodysplastic syndrome (MDS) is uncommon; there-

fore, the underlying pathogenesis is poorly understood, and

treatment strategies for this condition are not established.

We herein report a case of HLH in a patient with low-risk

MDS that was successfully treated with azacitidine.

Case Report

A 68-year-old Japanese man was referred to our depart-

ment with prolonged pancytopenia for over 2 years. A he-

matological examination revealed a white blood cell count

of 1,100/μL, hemoglobin concentration of 10.5 g/dL, and

platelet count of 45,000/μL. Bone marrow aspirate indicated

trilineage dysplasia with no excess of blasts (Fig. 1). A

chromosomal analysis showed a normal karyotype. Based on

these findings, we diagnosed him with MDS with multi-

lineage dysplasia according to the International Prognosis

Scoring System (IPSS) Int-1, WHO classification-based

Prognosis Scoring System Intermediate, and Revised-IPSS

Intermediate.

We decided to wait and watch because the prognosis scor-

ing systems that indicate a low risk and pancytopenia seem

to plateau after two years. One month later, he developed

sudden liver injury. A serum chemistry examination demon-

strated elevation of hepatic enzyme levels as follows: aspar-

tate aminotransferase (AST) of 217 U/L, alanine aminotrans-

ferase (ALT) of 289 U/L, and lactate dehydrogenase (LDH)
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Figure　1.　Bone marrow smear specimen showing the presence of trilineage dysplasia. (A) multinu-
cleated erythroblast, (B) pseudo-Pelger-Huët anomaly in neutrophil, (C) micromegakaryocyte.

A B C

Figure　2.　Bone marrow smear specimen showing hemophagocytic macrophages.

of 553 U/L. He also had extreme elevation of serum ferritin

at 24,316 ng/mL without red blood cell transfusion. In addi-

tion, he exhibited mild splenomegaly, slight elevation of sol-

uble interleukin 2 receptor alpha (sIL-2Rα) at 1,025 U/mL,

and hypofibrinogenemia at 121 mg/dL, but he was unex-

pectedly afebrile. These manifestations were indicative of

HLH; therefore, we re-examined the bone marrow, and

found a small number of hemophagocytic macrophages

(Fig. 2). A liver biopsy specimen suggested non-alcoholic

steatohepatitis (NASH), but activated macrophages engulfing

erythrocytes, a typical finding of HLH in the liver, were not

observed, and perivascular lymphoid infiltration was mild.

The reactivation of Epstein-Barr virus, cytomegalovirus, and

hepatitis B virus was not detected. Of the proposed HLH di-

agnostic criteria in 2009 (2), our patient exhibited

splenomegaly, cytopenia, hepatitis, hemophagocytosis, ele-

vated ferritin, elevated sIL-2Rα, and hypofibrinogenemia.

However, it was difficult to judge whether the cytopenia was

derived from MDS or HLH. Based on these findings, we

suspected HLH, but we were unable to confirm the diagno-

sis. Furthermore, whether or not MDS was involved in the

occurrence of HLH-like manifestations at that time was un-

clear.

One month after the onset of the HLH-like manifesta-

tions, high-dose methylprednisolone (1,000 mg for 3 days)

was administered. He showed a slight reduction in serum

AST, ALT, and LDH, but his liver dysfunction continued to

progress, and the serum ferritin levels increased to 43,639

ng/mL (the clinical course is summarized in Fig. 3). The

usefulness of highly elevated ferritin in the diagnosis of
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Figure　3.　The clinical course. Sequential changes in the blood cell count (upper line chart), and se-
rum AST, ALT, LDH, and ferritin levels (lower line chart) are shown. Ferritin is presented on a loga-
rithmic scale. The patient received two cycles of HD-mPSL (1,000 mg for 3 days), oral PSL (starting 
with 60 mg and tapered afterwards), oral CsA (starting with 50 mg and gradually increased up to 150 
mg), and 5 cycles of 5-Aza (75 mg per square meter of body-surface area on 7 consecutive days every 
4 weeks). Dx: diagnosis, MDS: myelodysplastic syndrome, HLH: hemophagocytic lymphohistiocyto-
sis, HD-mPSL: high-dose methylprednisolone, PSL: prednisolone, CsA: cyclosporine A, 5-Aza: 
azacitidine, WBC: white blood cell, Hb: hemoglobin, Plt: platelet, AST: aspartate aminotransferase, 
ALT: alanine aminotransferase, LDH: lactate dehydrogenase
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HLH has been reported (6). A maximum ferritin level over

10,000 ng/mL was found to have a specificity of 96% for

the diagnosis of HLH. It was also shown that the rate of

change in ferritin between admission and the maximum

level was also higher in patients with HLH. Our patient had

a maximum ferritin level far above 10,000 ng/mL and the

rate of change in ferritin was 1,136 ng/mL/day. Based on

these findings, we established a diagnosis of HLH.

Fourteen days after the initial treatment, the administra-

tion of cyclosporine A (CsA) was started with upward titra-

tion. The serum AST, ALT, LDH, and ferritin levels gradu-

ally declined subsequently but did not recede to normal lev-

els. Eight months later, he developed a slight flare-up of

HLH. NASH-like findings and a small number of hemo-

phagocytic macrophages were observed in the re-

examination of the liver biopsy and bone marrow aspiration,

respectively. He received another high dose of methylpredni-

solone, and the serum ferritin level decreased but only to

slightly below 2,000 ng/mL, suggesting difficulty of im-

munosuppressive treatment. We therefore hypothesized the

involvement of MDS in the pathogenesis of HLH.

Decitabine has been reported to be effective against acute

myeloid leukemia (AML)-associated HLH (7); we therefore

administered azacitidine (75 mg per square meter of body-

surface area on 7 consecutive days every 4 weeks) at 1

month after the second corticosteroid treatment. The serum

AST, ALT, and LDH levels started to decrease within 10

days, and pancytopenia and hyperferritinemia improved after

one cycle of azacitidine. Eventually, four cycles of azaci-

tidine caused the blood cell count, serum AST, ALT, LDH,

and ferritin to reach almost normal levels.

Discussion

HLH can accompany diverse malignancies (2, 5). In the

present case, a stable patient with low-risk MDS suddenly

developed HLH. Repeated treatment with corticosteroids and

immunosuppressants was insufficient, whereas the admini-
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Table.　The Percentage of CD4-positive T Cells, CD8-positive T Cells, and NK 
Cells in the Bone Marrow. 

Dx of MDS Dx of HLH Flare-up of HLH Remission of HLH

CD4+T cells 3.12% 4.49% 4.98% 3.98%

CD8+T cells 3.89% 5.04% 5.03% 5.11%

NK cells 4.42% 5.81% 36.7% 7.04%

The numerical values were calculated by flow cytometry. The percentage of NK cells was calcu-

lated as the difference between the CD2-positive fraction and the CD3-positive fraction. The 

number of NK cells markedly increased at the time of HLH flare-up and decreased after treatment 

with azacitidine, whereas the numbers of CD4- and CD8-positive T cells remained almost un-

changed.

CD: cluster of differentiation, NK: natural killer, Dx: diagnosis, MDS: myelodysplastic syn-

drome, HLH: hemophagocytic lymphohistiocytosis

stration of azacitidine resulted in prompt improvement. We

may draw two conclusions from the clinical course of this

patient.

First, HLH can occur in low-risk MDS patients via a

unique mechanism. In general, M-HLH is known to develop

in two different clinical situations (5, 8). [1] HLH occurs as

a manifestation with disease onset or relapse (malignancy-

triggered HLH). For this condition, the involvement of cy-

tokines secreted by malignant cells and viral infections is as-

sumed. [2] HLH occurs during any phase of chemotherapy

(HLH during chemotherapy). In this setting, the infection of

virus, bacteria, or fungus caused by immunosuppression

helps trigger HLH. In our case, the patient had pancytopenia

for at least two years before the diagnosis, indicating the

presence of MDS for a long time before the occurrence of

HLH. In addition, he was completely naïve to chemotherapy.

These findings suggest a distinctive pathogenesis of MDS-

associated HLH rather than conventional M-HLH. Immune

dysregulation has been noted in several cell types derived

from MDS patients, including T lymphocytes, NK cells,

myeloid-derived suppressor cells, and mesenchymal stromal

cells (9-11). For T lymphocytes, a variety of abnormalities

have been reported, including numerical anomalies, changes

in the repertoire of the T cell receptor, defective cytotoxicity,

altered expression levels of Foxp3 or chemokine receptors,

and deficiency of human telomerase reverse transcriptase.

Furthermore, abnormalities in T cells can occur even if the

clinical course of MDS is stable (12). In NK cells from pa-

tients with MDS, decreased cytotoxicity, reduced levels of

perforin or granzyme B, and defective differentiation have

been reported (13-15). To our knowledge, only one report

has described MDS-associated HLH, and the patient with

MDS-associated HLH had polyclonal expansion of CD8-

positive T lymphocytes in the bone marrow (16). In contrast,

the proportion of NK cells in our patient increased over time

with serial bone marrow aspiration, especially during flare-

up, but decreased after azacitidine treatment (Table). These

findings indicate the involvement of an NK cell abnormality.

A CTL or NK cell abnormality in the bone marrow was

likely involved in the pathogenesis of MDS-associated HLH.

In primary HLH, the decreased activity of CTL or NK cells

constitutes the basis of the pathogenesis (1, 3, 4). These data

suggest that MDS-associated HLH occurs via a mechanism

similar to that of primary HLH rather than conventional M-

HLH.

Second, azacitidine is effective against MDS-associated

HLH. In general, treatment for primary HLH is performed

according to the HLH-2004 protocol (17), and treatment for

secondary HLH depends on the underlying conditions. For

example, patients with lymphoma-associated HLH receive

corticosteroids and CsA along with chemotherapy and often

allogeneic hematopoietic stem cell transplantation (3, 5, 8).

However, a treatment strategy has not been established for

HLH associated with other hematological malignancies, in-

cluding AML and MDS. AML patients with HLH have a

significantly higher mortality rate than those without

HLH (18), and nearly all of the case reports describing

AML combined with HLH have had poor outcomes (19-21).

To our knowledge, this is the first report describing the suc-

cessful treatment of MDS-associated HLH. In a previous re-

port about an MDS patient with HLH, the administration of

corticosteroids and subsequent induction chemotherapy did

not lead to improvement (16). The effectiveness of decit-

abine for HLH associated with AML was reported previ-

ously (7). Decitabine is a hypo-methylating agent used for

the treatment of high-risk MDS and AML (22). Azacitidine

is another hypo-methylating agent used for the treatment of

those diseases and is the only hypo-methylating agent avail-

able in Japan (22, 23). Azacitidine is known to have multi-

ple effects, including cytotoxicity due to incorporation into

DNA, re-activation of silenced tumor suppressor genes via

the inhibition of DNA methyltransferase, and effects on the

immune system (23). Anti-MDS activity is mainly produced

by the first two effects. For MDS-associated HLH, the con-

tribution of the last effect should be considered based on the

hypothesis that MDS-associated HLH occurs as a result of

immune dysregulation. The immune effects caused by azaci-

tidine include the immune response caused by azacitidine-

induced immune genes, the upregulation of endogenous

retroviruses in tumor cells, and the inhibition of the nuclear

factor kappa B pathway (23). In addition, azacitidine re-

verses aberrant T cell receptor repertoires observed in AML
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and MDS patients (24). Azacitidine was also found to re-

verse the aberrant killer-cell immunoglobulin-like receptor

repertoire and restore the impaired cytotoxic activity of NK

cells in MDS patients (25). These findings suggest that

azacitidine is therapeutically effective for MDS-associated

HLH not only due to cytotoxic effects against MDS clones

but also due to the immune restoration of CTLs and NK

cells.

In conclusion, the present case demonstrated the occur-

rence of HLH in low-risk MDS and showed that azacitidine

is effective against MDS-associated HLH. These findings

suggest that HLH results from immune dysregulation and

that azacitidine improves the disease by restoring the im-

mune system in MDS patients. More clinical cases are

needed to understand the pathogenesis and develop treat-

ment strategies for MDS-associated HLH.
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