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Abstract

Hemophagocytic Lymphohistiocytosis (HLH) is a rare and life threatening syndrome caused by excessive 
and dis-regulated immune activation. It can present as a primary sporadic disorder or be secondary to a trigger 
disrupting the immune homeostasis, such as auto-immune disorders, malignancies and mainly infections. It 
is usually of low suspicion index, and has variable presentations lacking specific pathognomonic clinical or 
laboratory signs. HLH is a medical emergency, and is associated with poor prognosis in most of the cases. An 
early diagnosis and initiation of appropriate treatment may change the outcome. Here I present a review of the 
literature concerning HLH, and one related pathologically similar disorder, the Macrophage Activation Syndrome 
(MAS), emphasizing on the clinical presentation, associated etiologies, diagnosis, treatment and prognosis, thus 
making the clinicians more aware of this fatal syndrome in order to decrease the related mortality.

Introduction
Hemophagocytic Lymphohistiocytosis (HLH) and its related syndromes are a life threatening 

medical diagnosis with serious outcome secondary to excessive and inadequate immune activation. 
In the English and French literatures, the terms Hemophagocytic Lymphohistiocytosis (HLH) and 
Lymphohistiocytic Activation Syndrome (LHAS) are equivalent [1]. However, the macrophage 
activation syndrome is commonly used to describe the HLH secondary to auto-immune disorders, 
especially juvenile rheumatoid arthritis [2]. HLH was first described in 1952 as a “familial 
hemophagocytic reticulosis’’. In the literature, HLH are divided into primary and secondary 
syndromes. The primary HLH denotes the Familial Hemophagocytic Lymphohistiocytosis (FLH) 
with mutation of the FLH gene and other genetic disorders associated with immunodeficiency 
syndromes. The secondary disorders are not associated with known genetic mutations and can 
be sporadic or acquired with associated triggers, such as auto-immune disorders, infections and 
malignancies [3]. However, this classification may create confusion because many patients affected 
by secondary HLH may have a genetic dysfunction. Furthermore, the patients having primary HLH 
may experience their symptoms in response to a certain trigger. HLH affects primarily pediatric 
population, mainly infants of less than 3 months of age. The male to female ratio is close to 1:1, with 
a slight male predisposition in adults [4]. The incidence is unknown as there is a wide spectrum of 
clinical presentation, and many episodes may remain undiagnosed.

Pathophysiology
HLH is not a malignant disorder. It can be resumed as an excessive immune activation leading 

to a severe inflammatory syndrome and tissue destruction. The major immune dysfunction is an 
absence of down-regulation of abnormally activated lymphocytes and macrophages [5].

Macrophages become activated and secrete cytokines, leading to tissue damage and a severe 
inflammatory reaction. At same time, cytotoxic T cells and NK cells are unable to eliminate the 
overactivated macrophages leading to their further activation, associated with increased levels of 
interferon gamma and other cytokines: Tumor Necrosis Factor Alpha (TNF a), soluble receptor 
of Interleukin (IL) 2 or CD25, IL-6 and IL-10 ( Figure 1) [6-8]. In addition to this inflammatory 
reaction, macrophages are able to phagocytize or ‘’eat’’ host cells, in a picture of macrophages 
engulfing host white blood cells, red blood cells and platelets within their cytoplasm (Figure 2). This 
is called hemophagocytosis and is seen in biopsies of immune tissues and bone marrow aspirate or 
biopsy. It is highly supportive for the diagnosis of HLH, but its presence alone is neither diagnostic 
nor pathognomonic.

Etiologies
Primary HLH are mainly caused by familial disorders and other immunodeficiencies. Four 

main genetic disorders are associated with primary HLH: familial lymphohistiocytosis, Griscelli 
syndrome, Purtillo syndrome, Chediak-Higashi syndrome [1]. Secondary HLH are mainly related 
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to infectious etiologies, malignancies and auto-immune disorders. 
Among infections, viruses (especially Herpes Simplex Virus, Epstein 
Barr Virus, Cytomegalovirus, Human Immunodeficiency Virus) are 
responsible for half of the cases, followed by mycobacteria, then other 
bacterial and parasitic infections [1,9,10].

High grade lymphomas, mainly T cell and Natural killer (NK) 
non Hodgkin lymphomas are the most common malignant causes 
of secondary HLH. Other hematologic malignancies are represented 
by acute leukemia and myeloproliferative syndromes. Solid tumors 
may play the role of trigger to HLH, such as colon carcinoma, gastric 
cancer, small cell lung carcinoma and others [11]. Between systemic 
and auto-immune disorders, Still’s disease and Lupus are mostly 
associated with MAS, which is a pathologically similar to HLH: an 
excessive dis-inhibited cytokine storm [1].

Clinical Presentation and Diagnosis
Patients are usually acutely and severely ill with multi-organ 

failure and without specific etiology despite prolonged hospital stay 
and evaluation. Common features include clinical deterioration, 
associated with persistent fever, high ferritin, hypertriglyceridemia, 
rash, lymphadenopathies, hepatosplenomegaly, neurologic 
symptoms, abnormal liver function tests, pancytopenia, 
coagulopathies, and sometimes acute kidney injury. Initial work 
up includes complete blood count, liver function tests, chemistry, 
kidney function, coagulation studies (PT-INR, PTT, fibrinogen and 
d-dimer), serum triglycerides, ferritin, viral serologies and blood 
cultures. Bone marrow examination should be done to evaluate 
pancytopenia, to rule out lymphoproliferative disorders, leukemia, 
and to asses infiltration by hemophagocytes (macrophages engulfing 
the three lineages and ‘’eating the host cells”). All patients should also 
have cerebral spinal fluid studies, brain MRI and CT scan of the neck, 
chest, abdomen and pelvis to exclude any Central Nervous System 
(CNS) pathology or other malignant etiology [12-14].

Hyperferritinemia, mainly more than 10,000 g/dL is of high 
sensitive and specific value in diagnosing HLH (Figure 1).

After this initial evaluation, patients highly suspected of having 
HLH should undergo specialized immunologic profile testing with 
the following findings consistent with LHAS: elevated levels of soluble 
IL-2 receptor alpha; reduced NK function or cell surface expression of 

CD107 alpha; elevated soluble levels of the hemoglobin-haptoglobin 
scavenger receptor (sCD163), and reduced perforin [15,16].

Diagnostic criteria, based on the HLH-2004 trial, requires five of 
the eight criteria reported in table 1 [17].

Diagnostic criteria are usually used for clinical trials and are 
unlikely to be detected in every case of HLH. Clinicians should never 
wait to meet these criteria to make the diagnosis and start the adequate 
treatment. The earlier the diagnosis is made, the quicker the treatment 
is given, and the better will be the prognosis. It is a fatal syndrome 
with high mortality rate, so treatment should never be delayed while 
awaiting some genetic tests or other specific immunologic profile 
testing. Administration of the adequate treatment can dramatically 
increase the survival.

Treatment and Prognosis
HLH cases should be referred to hematologic centers. Triggering 

conditions including infectious and auto-immune disorders should 

Figure 1: Signs and symptoms seen in HLH.

Figure 2: Bone marrow aspiration: Hemophagocytosis, with macrophage 
(A) ‘’ingesting’’ other cells (B).
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be evaluated. Patients with high risk features are those having HLH 
mutations, CNS disease and hematologic malignancies. Management 
of hemophagocytic lymphohistiocytosis is resumed in figure 3.

HLH specific treatment is mainly based on the HLH-94 protocol, 
or enrollment in clinical trials rather than treatment based on 
the HLH-2004 protocol. Therapy based on the HLH-94 protocol 
consists of eight weeks of induction therapy with Etoposide and 
Dexametahsone, with intrathecal therapy for those with CNS 
involvement. For the intrathecal therapy, Methotrexate with 
Hydrocortisone are usually used. Etoposide is given at a dose of 150 
mg/m2 for adults. The dose is given twice weekly for the first two 
weeks, and once weekly for weeks three through eight with adequate 
dose adjustment for hyperbilirubinemia, neutropenia and creatinine 
clearance. Dexamethasone is the preferred corticosteroid because it 
can cross the blood-brain barrier. It is given intravenously or orally 
and tapered over the eight-weeks induction, as following: start with 
10 mg/m2 daily for weeks 1 and 2, then 5 mg/m2 daily for weeks 
3 and 4, then 2.5 mg/m2 daily for weeks 5 and 6, then 1.25 mg/m2 
daily during week 7, and then taper dose to zero on week 8 [18]. The 

HLH-2004 protocol was initiated by the Histiocyte Society in 2004 
and closed in December 2011, and the study results are awaited. The 
major modifications were to add Cyclosporin simultaneously with 
Etoposide.

Cases that are refractory to induction therapy are treated with 
additional anti-CD52 monoclonal antibody Alemtuzumab before 
transplant [19]. In cases of HLH secondary to lymphoproliferative 
disorders, Etoposide is included in the polychemotherapy 
protocols. Adequate supportive care with transfusion management, 
antibiotherapy, and appropriate prophylactic anti-viral and anti-
fungal drugs are essential.

The response to initial induction treatment is a major 
determinant prognostic factor and defines the later need of allogeneic 
transplantation. Response to treatment is evaluated by clinical and 
biological assessment mainly the evolution of the ferritin and other 
cytokines which are disease specific markers.

Median survival for patients with HLH is approximately 50 
percents with HLH-94-based treatment. Poor prognostic factors 
include younger age, CNS involvement, and failure of therapy to 
induce a remission prior to HCT [20].

Conclusion
HLH is a life threatening condition that is hereditary in most 

infantile or pediatric cases, and acquired or secondary to infectious, 
auto-immune and malignant triggers in adults. MAS with its multi-
organ failure and severe inflammatory reaction remain a diagnostic 
challenge, and must be suspected every time there is an acute rapid 
deterioration of the general status, even in the absence of the HLH-
2004 typical diagnostic criteria. Early suspicion and diagnosis with 
referral to hematologic centers may change the outcome of this highly 
morbid and fatal syndrome.
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Diagnostic criteria according to HLH-2004 trial

1- Fever > 38.5 °C

2- Splenomegaly

3- Peripheral blood cytopenla, with at least two of the following: hemoglobin <9 g/d l; platelets <100,000/µl; absolute neutrophil count <1000/µl
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Figure 3: Algorithm describing the approach for adequate management of 
patients with HLH diagnosis.
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