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 Patient: Male, 28-year-old
 Final Diagnosis: Hemophagocytic lymphohistiocytosis (HLH)
 Symptoms:	 Fever	•	neutropenia	•	thrombocytopenia
 Medication: —
 Clinical Procedure: —
 Specialty: Hematology

 Objective: Rare disease
 Background: Constant stimulation of lymphocytes and histiocytes can result in hemophagocytic lymphohistiocytosis (HLH), 

which can be primary or secondary (sHLH). The main causes of sHLH are infections and hematological malig-
nancies, especially non-Hodgkin lymphoma. Despite new insights into the pathogenesis of HLH, the diagnosis 
and treatment of this immune disorder remain a great challenge.

 Case Report: We present a case of a young adult without comorbidities whose clinical course was nonspecific for several 
months and resulted in late diagnosis of HLH secondary to peripheral T cell lymphoma (PTCL). The etiological 
factor of recurring fever, hepatosplenomegaly, and deteriorating condition was unidentified for a long time be-
fore fatal sHLH was finally diagnosed. The patient was treated according to the HLH-2004 protocol; however, 
he did not achieve any response.

  Unfortunately, due to nonspecific symptoms, lack of lymphadenopathy for a long time, and negative positron 
emission tomography results, the diagnosis of PTCL was established only after the patient’s death.

 Conclusions: It should be emphasized that early diagnosis is crucial for better prognosis of patients with sHLH. Bone mar-
row biopsy is worth considering in patients with prolonged fever of unknown origin, hyperferritinemia, spleno-
megaly, and unexplained cytopenia of 2 or more lineages. Despite the existence of diagnostic and therapeu-
tic protocols available in the literature, the prompt diagnosis and treatment of HLH remains a great challenge. 
More precise and specific diagnostic tools for HLH are needed.
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Background

Hemophagocytic lymphohistiocytosis (HLH) was described for 
the first time in 1939 by Scott in The Lancet [1]. The authors 
named the disease histiocytic medullary reticulosis to replace 
the diagnosis of atypical Hodgkin’s disease. All described cas-
es ended with the death of the patient, and the post-mortem 
examination showed proliferation of erythrophagocytic his-
tiocytes and their precursors throughout the lymphoreticular 
tissue. The cases were described in terms of histopathologi-
cal and symptomatic aspects without any specific treatment 
of the patients.

The first description of the familial hemophagocytic lympho-
histiocytosis (FHL) was published in 1952, in which a series 
of cases in children was presented. It was then proposed to 
name the disease hemophagocytic reticulosis. In the first pa-
tient, as reported by researchers, a fever resistant to massive 
doses of penicillin occurred and transfusion was performed. 
In the second patient, adrenocorticotrophic hormone therapy 
was used mainly because of hypersplenism, which resulted in 
regressing of hypersplenism and an increase of hemoglobin 
level. The patient died after a second admission. He present-
ed with pallor and vomiting, followed by fever and skin sun-
burnt, without bilirubin serum level increase [2].

In the light of current knowledge, HLH is a clinical disorder 
caused by an excessive inflammatory reaction to the initi-
ating event. These initiating events cause constant stimula-
tion of lymphocytes and histiocytes, as a result of which, ex-
cessive amounts of proinflammatory cytokines are secreted. 
Cytokine reaction gradually increases and ineffectively tries 
to stimulate cells of the immune system. In fact, the dysregu-
lation of the secretion of proinflammatory cytokines derived 
from lymphocytes such as IL-2, INF-gamma, and cytokines de-
rived from macrophages such as IL-1b, TNF alpha, IL-6, IL-18, 
as well as the Toll-like receptor 9 (TLR-9) plays a key role in 
the pathogenesis of HLH. In addition, increased levels of reg-
ulatory cytokines, cytokine inhibitors (soluble TNF receptor, 
IL-1b receptor antagonist) are also observed [3]. Finally, a “cy-
tokine storm” leads to excessive macrophage activation and 
uncontrolled hemophagocytosis, which in turn causes severe 
cytopenia. These disorders of the immune system are reflect-
ed in the HLH clinical presentation: fever, enlargement of liv-
er and spleen, cytopenia, and neurological abnormalities [4,5].

Hemophagocytic lymphohistiocytosis might be primary, re-
ferred to as FHL, or secondary (secondary hemophagocytic syn-
drome, secondary HLH, sHLH) [5,6]. The symptoms of primary 
HLH usually occur within the first months or years of life, but 
in some patients with primary HLH the first symptoms appear 
later, in adolescence or early adulthood and are called late-
onset primary HLH. The onset of symptoms may be related to 

initiating factors similar to those in secondary HLH [7]. In FHL, 
autosomal recessive inheritance can be detected at birth with 
screening tests (screen for genetic HLH diseases) and treat-
ed with relatively good outcomes, which has improved the 
prognosis. Unfortunately, these screening tests are not avail-
able worldwide. However, FLH is still an extremely dangerous 
disease, for which a bone marrow transplant is required. It is 
caused by a congenital failure of natural killer (NK) cells and 
cytotoxic T cells [8]. Secondary HLH mostly follows Epstein-Barr 
virus (EBV) infection, but may be also induced by malignancies 
(known as malignancy-associated HLH or M-HLH). Non-Hodgkin 
lymphomas (NHL) are a risk factor for sHLH, with a reported 
prevalence of HLH up to 20% in some subtypes. According to 
the 2016 World Health Organization (WHO) classification, this 
group of lymphoid neoplasms includes peripheral T cell lym-
phomas (PTCL), which is more aggressive in their natural be-
havior than is B cell NHL [9,10]. Among the subtypes of lym-
phoma-associated hemophagocytic syndrome (LAHS), the most 
common (35%) is NK/T nasal type-LAHS [11]. Among the LAHS 
subtypes, NK/T-LAHS has an extremely poor prognosis, with a 
5-year patient survival below 15% [12]. A single-center retro-
spective Swedish study showed that the estimated 1-year in-
cidence of M-HLH in adults is 0.36/100 000 individuals/year 
and is always associated with poor outcome [13].

Of note, sHLH related to COVID-19 is a new challenge [14]. 
Eroglu et al suggested that all patients with COVID-19 should 
be monitored for HLH, but obviously not all patients with hy-
perinflammation meet the criteria for HLH [15]. Parasites and 
fungi are a less common cause of HLH, with histoplasma, 
leishmania, plasmodium, and toxoplasma infections being the 
most common [16].

HLH can develop in the course of rheumatic diseases as a po-
tentially life-threatening systemic hyperinflammatory disorder, 
termed macrophage activation syndrome (MAS) by rheumatol-
ogists [17,18]. It occurs mainly in patients with Still disease or 
juvenile idiopathic arthritis (JIA), but also occurs in the course 
of systemic lupus erythematosus (SLE) [19].

Diagnosis and treatment of HLH remain a great challenge. In 
daily clinical practice, the clinical and laboratory criteria of 
HLH94 and HLH04 are usually used.

These criteria include laboratory and clinical features: (1) fe-
ver, (2) splenomegaly, (3) bicytopenia, (4) hypertriglyceride-
mia and/or hypofibrinogenemia, (5) hyperferritinemia, (6) he-
mophagocytosis in bone marrow or spleen or lymph nodes, 
(7) low or absent NK cell activity, and (8) soluble CD25 higher 
than 2400 U/ml. If hyperferritinemia is at least 2000 μg/l, ful-
fillment of the 4 clinical criteria can be considered sufficient. 
Indeed, hyperferritinemia exceeding 70 000 μg/l in some cas-
es is the most characteristic laboratory feature for HLH [20,21].
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However, widespread use of the HLH04 criteria is hampered 
by the fact that they have been validated in children with pri-
mary HLH. Hence, there is a need to create a diagnostic tool 
that could be useful in any population of patients in whom 
HLH is suspected [21]. In 2014, Fardet et al developed the 
HScore to estimate an individual’s risk of sHLH [22]. This 
scoring system is available free of charge on the Internet 
(http://saintantoine.aphp.fr/score/) and is based on 9 clini-
cal aspects: known underlying immunodepression, maximal 
temperature, presence of hepatomegaly, presence of spleno-
megaly, hemoglobin concentration, leucocyte count, platelet 
count, ferritin concentration, triglyceride concentration, fibrin-
ogen concentration, SGOT/ASAT activity, and hemophagocyto-
sis features on bone marrow aspirate.

Treatment of HLH is challenging due to the turbulent course 
of the disease and should focus on 3 aspects. First, it should 
include treatment specific to HLH inducing factors (eg, EBV or 
CMV infection). Second, it should be directed at an inflamma-
tion suppression by acting on CD8+ T lymphocytes and anti-
gen-presenting cells (APCs). Finally, in FHL, it must aim at the 
underlying immunodeficiency [23]. The treatment of FHL is not 
trivial, but is based on allogeneic stem cell transplantation in 
the vast majority of cases.

The present case of sHLH reported by us was characterized 
by an unidentified etiological factor of sHLH at the time when 
first symptoms occurred, lack of comorbidities, recurrent epi-
sodes of fever, and a relatively long period of nonspecific clin-
ical course, which resulted in a late diagnosis of the disease 
in a young man.

Case Report

A 28-year-old man was referred to the Department of Internal 
Medicine in February 2019 due to hepatomegaly, splenomeg-
aly, leukopenia, and thrombocytopenia. In the anamnesis, the 
patient reported having Gilbert’s syndrome, diagnosed based 
on clinical symptoms and laboratory markers. At the admis-
sion physical examination, a slightly enlarged spleen and liv-
er were found as the only abnormalities. Laboratory tests re-
vealed leukopenia with neutropenia, thrombocytopenia, slightly 
elevated activity of aminotransferases, and increased total 
bilirubin level. Basic laboratory test results at admission are 
presented in Table 1. Viral studies excluded human immuno-
deficiency virus (HIV), hepatitis C virus (HCV), and hepatitis B 
virus (HBV) infection. Abdominal ultrasonography (USG) con-
firmed the enlargement of the liver with the length up to 15 
cm and spleen up to 17 cm, but otherwise no significant ab-
normalities were revealed. Then, patient was referred to our 
Hematology Clinic to extend diagnostic procedures. Bone mar-
row smear evaluation and multiparameter flow cytometric 
analysis revealed no abnormalities. The bone marrow cytoge-
netic study was undiagnostic due to low cell proliferation. In 
March 2019, a positron emission tomography (PET-CT) exam-
ination was performed and showed no foci of increased (18)
F-fluorodeoxyglucose (18 F-FDG) metabolism.

At the end of May 2019, the patient was admitted to the 
Department of Infectious Diseases due to fever that lasted 
for several days and a persistent dry cough. The physical ex-
amination again showed no abnormalities other than an en-
larged liver and spleen. Urine culture revealed Escherichia coli 

28th	Feb 31st May 3rd Jun 12th Jun 19th Jun 12th Jul

Leucocytes (G/L) 2.43 1.26 5.23 3.76 3.41 1.12

Neutrophils (G/l) 1.24 0.36 3.27 0.78 2.12 0.89

Hemoglobin (g/dL) 14.3 12.4 12.4 11.4 12.7 9.3

Platelets (K/μl) 143 110 103 70 153 15

AlAT (U/l) 54 314 171 80 90 204

AspAT (U/l) 41 260 96 93 87 403

Bilirubin (mg/dL) nd 1.4 2.1 1.9 0.9 1.7

CRP (mg/l) 0.6 0.7 0,4 1.9 0.5 1.9

LDH (U/l) 453 1,247 658 998 618 2,197

Ferritin (μg/l) nd 605 nd nd nd 78,600

Fibrinogen (g/l) 1.66 1.65 nd nd nd 0.39

Triglycerides (mg/dL) nd nd 201 nd nd 318

Table 1. Basic laboratory tests performed during the diagnostic process.

AlAT – alanine aminotransferase; AspAT – asparagine aminotransferase; LDH – lactate dehydrogenase; CRP - C-reactive protein; 
nd – no data.
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sensitive to most antibiotics (except ciprofloxacin). In addi-
tion, Chlamydophila pneumoniae antigen was found in the 
urine test. The laboratory test revealed increased lactate de-
hydrogenase (LDH) activity; the other results of basic labora-
tory tests are given in Table 1.

Another bone marrow examination was performed, again con-
firming the normal cytomorphology and immunophenotype of 
bone marrow cells. There were no ring sideroblasts in the bone 
marrow smear. In addition, paroxysmal nocturnal hemoglobin-
uria was also excluded by flow cytometry evaluation of glyco-
sylphosphatidylinositol-linked proteins expression on leuko-
cytes in peripheral blood. Cytomegalovirus (CMV), EBV, and 
parvovirus B19 infections were excluded by molecular tests 
several times at each admission to the hospital. Testing for 
beta-glucocerebrosidase and ceruloplasmin activity was nor-
mal, as was a chest X-ray. The patient was treated empirical-
ly with levofloxacin and filgrastim. He recovered from fever, 
and the leukocyte count increased (Table 1).

From June 12, 2019, the patient experienced recurrence of fe-
ver and worsening of neutropenia (Table 1). Filgrastim and pro-
phylactic antibiotic therapy were restarted. However, again, no 
infection was documented either clinically or microbiological-
ly. Since autoimmune disease was suspected, steroid therapy 
was initiated while awaiting the results of antibody tests. The 
starting dose was 30 mg prednisone per day. Clinical improve-
ment was achieved, fever subsided, and leukocyte count in-
creased (Table 1). The additional tests excluded the presence 
of antinuclear antibody (ANA), anti-neutrophil cytoplasmic 
antibodies (ANCA), anti-hepatic, anti-cardiolipin, and anti-be-
ta2-microglobulin antibodies. Due to the persistent elevated 
activity of aminotransferases, concentration of bilirubin, and 
the enlargement of liver and spleen, a liver biopsy was per-
formed at the Department of Infectious Diseases on June 30, 
2019. Before the procedure, USG showed a slight increase in 
the size of the liver to 18 cm. The course of the procedure was 
uncomplicated, and no bleeding occurred. However, 1 day after 
the procedure, fever recurred, without a significant increase 
in inflammatory parameters. Empirical antibiotic therapy was 
started, and the doses of steroids were escalated. However, 
the fever did not resolve. Histopathological examination of the 
liver biopsy showed no clinically important abnormalities. On 
July 12, 2019, patient was transferred to the Department of 
Hematology. On admission, his general condition was average 
and he presented with fever. He reported severe abdominal 
pain in the left upper quadrant. On physical examination, the 
spleen and liver were significantly enlarged, palpable approx-
imately 10 cm below the left costal margin. Abdominal USG 

Figure 1.  Computed tomography (coronal plane) of the abdomen 
shows hepatosplenomegaly. Enlargement of the liver 
up to 23 cm, and spleen up to 23 cm with the presence 
of a subcapsular rupture in the lower pole of about 
13 mm, and numerous retroperitoneal enlarged lymph 
nodes. (Alteris ver. 1.0.9.97 DicomVision).

Figure 2.  Computed tomography (axial plane) of the abdomen 
shows hepatosplenomegaly. Enlargement of the liver 
up to 23 cm and spleen up to 23 cm with the presence 
of a subcapsular rupture in the lower pole of about 13 
mm, with numerous retroperitoneal enlarged lymph 
nodes. (Alteris ver. 1.0.9.97 DicomVision).
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was performed and, apart from splenomegaly, the presence of 
free fluid in the abdominal cavity was found. Additional lab-
oratory testing disclosed a rapid drop in hemoglobin concen-
tration (Table 1). The abdominal computed tomography (CT) 
revealed an enlargement of the liver up to 23 cm and spleen 
up to 23 cm, with the presence of a subcapsular rupture in 
the lower pole of about 13 mm (Figures 1, 2). Moreover, nu-
merous retroperitoneal enlarged lymph nodes were visualized.

On July 13, 2019, the patient was transferred to the Surgery 
Department, where splenectomy was performed and enlarged 
lymph nodes were collected for histopathological examination. 

Then, the patient was transferred to the Intensive Care Unit 
(ICU), where he required numerous transfusions of erythro-
cytes and platelets concentrates, fresh frozen plasma (FFP), 
and recombinant factor VIIa (rVIIa). On July 14, 2019, the pres-
ence of a hematoma was found in the spleen extraction site, 
and another laparotomy was performed. Then, the patient was 
further treated in the ICU. The aspiration biopsy done at that 
time showed numerous hemophagocytes (Figure 3). There 
was also a significant increase in ferritinemia to over 120 
000 μg/l. The patient met 5 of 8 HLH 04 criteria for diagnosis 
of hemophagocytic syndrome, including 2 clinical (fever and 
splenomegaly) and 4 laboratory (cytopenia, hyperferritinemia, 

Figure 3.  (A-D) Bone marrow smear reveals activated macrophages with phagocytosis of red blood cells marked by red arrows (May-
Grunwald-Giemsa; Microsoft Paint ver. 10.0.19041.746).

A

C

B

D

Paluszkiewicz P. et al: 
Fatal progression of sHLH
© Am J Case Rep, 2021; 22: e932765

e932765-5 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



hypertriglyceridemia, and hypofibrinogenemia) criteria. Due 
to the inability to assess NK lymphocyte function and sCD25 
concentration, we were not able to assess all HLH04 criteria. 
Therefore, the HScore evaluation turned out to be a more use-
ful tool, and the final HScore was 253.

Treatment was instantly initiated with dexamethasone (DEX) 
10 mg/m2 daily and etoposide 100 mg/m2 (Vepesid, Vep) in a 
dose adjusted to estimated glomerular filtration rate (eGFR), 
and cyclosporine A (CSA) in a dose adjusted to the blood con-
centration of the drug. In total, 2 doses of Vep were given 
within 4 days. Despite intensive treatment, the patient’s con-
dition deteriorated rapidly. He developed multiple-organ fail-
ure and died on July 22, 2019.

Finally, the histopathological assessment of the retroperitone-
al lymph nodes revealed peripheral T-cell lymphoma not other-
wise specified (PTCL-NOS). The result of histopathological lymph 
nodes examination was obtained after the patient’s death.

Discussion

The current guidelines with revised diagnostic criteria for 
sHLH in adults without rheumatoid disease were introduced 
in 2004 [21]. However, using the HLH-2004 criteria for adult 
patients with M-HLH remains controversial. In such cases, it 
seems more useful to use the HScore. The patient described 
in this report achieved an HScore of 254 points and probabil-
ity of having HLH about 99%. Although the HScore in patients 
with M-HLH is usually lower than in patients with other sub-
types of HLH, in our patient it reached a very high value [24]. 
Of note, the final diagnosis of PTCL-NOS was established af-
ter the patient’s death, based on histopathological evaluation 
of the retroperitoneal lymph nodes. Since the retroperitone-
al lymph nodes were the only enlarged ones, this delayed the 
diagnosis of lymphoma.

An interesting approach to the diagnosis of HLH was also pre-
sented by Smits et al [25]. The authors divided the HLH 04 
criteria into 2 major (splenomegaly, presence of hemophago-
cytosis in tissue samples) and 3 minor (presence of >1 cyto-
penia, ferritin concentration >1000 µg/l, and a decrease in fi-
brinogen concentration with increased triglycerides). Meeting 
1 major and 1 minor criterion gives a chance of early diagno-
sis of HLH, with a sensitivity of 79% and specificity of 97%. 
Unfortunately, at an early stage, our patient did not meet all 
the minor criteria (fibrinogen >1 g/l and ferritin <1000 ug/l), 
thus this approach would not allow for a correct diagnosis.

Due to diagnostic difficulties, works are in progress to identi-
fy new diagnostic markers for HLH. Ren et al performed stud-
ies using enzyme-linked immunosorbent assay (ELISA) on HLH 

patients with NK/T cell lymphoma [26]. They concluded that 
platelet factor 4 (PF4) and angiopoietin-4 (ANG-4) elevated in 
the serum and downregulated platelet-derived growth factors 
(PDGFs) may be useful biomarkers for early detection of NK/T-
LAHS. LAHS is a highly lethal immunological disorder in which 
the poor prognosis is partly due to a late diagnosis. Frequent 
lack of lymphadenopathy or tumor mass from which the biopsy 
could be performed makes the diagnosis difficult. The patho-
genesis of LAHS includes inflammation, loss of immune bal-
ance due to infection or chemotherapy, and permanent stim-
ulation of antigen by neoplastic cells, resulting in secretion of 
large amounts of cytokines. Lack of effective treatment if the 
underlying cause of HLH is not diagnosed can lead to a rap-
id and fatal course. Patients with LAHS have a shorter overall 
survival (OS) and a higher early death rate compared to pa-
tients with the other subtypes of HLH. Early diagnosis of lym-
phoma improves the prognosis [27].

In case of PTCL-NOS, the clinical manifestations can vary wide-
ly. A case of PTCL of the colon associated with HLH has already 
been described, with a clinical course like Crohn’s disease [28]. 
The patient, similarly to the present patient, had abdominal 
pain for 1 month and recurrent fever. Moreover, he had no su-
perficial lymphadenopathy, and an infectious etiology of symp-
toms, such as CMV, EBV, and tuberculosis, was suspected, but 
was finally excluded. Tests also revealed leukopenia, severe 
anemia, and thrombocytopenia. CT examination revealed hep-
atosplenomegaly, but without enlarged lymph nodes, and bi-
opsy of the bone marrow confirmed HLH. Due to intestinal 
perforation near the splenic flexure with peritonitis, the pa-
tient was operated on, and a histopathological examination re-
vealed PTCL. The patient died due to sepsis. Liu et al described 
a group of patients who were diagnosed with NK/T cell LAHS 
and presented with fever (96.4%), splenomegaly (81.5%), hy-
perferritinemia (91.7%), hypertriglyceridemia (48%), severe 
anemia (46.4%), and hypofibrinogenemia (45%). In this study, 
the mortality rate was remarkably high (96.4%), with low fi-
brinogen level as an adverse prognostic factor [29]. The same 
was observed for high LDH level and splenomegaly. In addi-
tion, Jin et al conducted a study in which they analyzed the 
prognostic factors in T/NK-LAHS disease [30]. They found that 
EBV-positive patients had poor prognosis, as did those who 
do not receive allogeneic hematopoietic stem cell transplan-
tation (allo-HSCT), and did not achieve early overall response 
after initial induction therapy. These patients died within 1 
month. The authors reported that NK/T-LAHS is a high-mor-
tality disease with poor prognosis. Bigenwald et al suggest-
ed that LAHS patients have poorer prognosis and die earlier 
if they are not treated with etoposide [31].

The diagnosis of HLH is made difficult by its clinical course being 
similar to that of sepsis, systemic inflammatory response syn-
drome, multiple-organ dysfunction syndrome (MODS), Kawasaki’s 
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disease, and severe infection [32]. Bicytopenia, fever, hypertri-
glyceridemia, hypofibrinogenemia, and hyperferritinemia are of-
ten associated with sepsis, SIRS, and MODS. Hemophagocytosis 
particularly occurs in patients with SIRS and in children and ad-
olescents with MODS. The diagnosis of HLH is usually based on 
nonspecific clinical features. Moreover, diagnostic abnormali-
ties in HLH may appear with a delay, which can make differen-
tial diagnosis difficult. Patients with sepsis, SIRS, or MODS may 
meet the current diagnostic criteria for HLH and therefore may 
be subject to inappropriate treatment. To increase the number 
of appropriate and early diagnoses, scientists are looking for 
pathognomonic criteria for HLH. A prospective study of 756 chil-
dren in a hematological oncology department was conducted 
to create a panel of HLH-specific cytokines, showing that the 
Th1/Th2 cytokine pattern was different between HLH and in-
fections. Moreover, high diagnostic accuracy for HLH among 
children with fever showed high levels of IFN-gamma and IL-
10 with moderately elevated IL-6 and proved useful to differ-
entiate HLH from infection, in addition to ferritin, a well-known 
laboratory parameter helpful in diagnosing HLH [33].

HLH should be suspected in patients with high continuous fe-
ver of unknown origin and enlarged internal organs. Early di-
agnosis is crucial for implementing appropriate and effective 
treatment. Unfortunately, there are no pathognomonic tests 
for HLH [16]. Unfortunately, hemophagocytosis is not an es-
sential diagnostic element of HLH, since this condition may be 
also observed in infections [34]. Hyperferritinemia often ac-
companies rapidly progressing interstitial lung disease (ILD) 
with polymyositis (PM) or dermatomyositis (DM) [35]. It can 
also occur in other autoimmune diseases such as Still’s dis-
ease, rheumatoid arthritis, and SLE. Moreover, it occurs in pa-
tients with atherosclerosis, Parkinson’s disease, Alzheimer’s, 
restless leg syndrome, malignant tumors, and Gaucher’s dis-
ease [36,37]. The authors of a study conducted in the USA 
based on a cohort of 73 patients with HLH indicate a triad of 
symptoms that should suggest a diagnosis of HLH; it consists 
of cytopenias, fever, and hyperferritinemia [16,38].

HLH treatment is based on a combination of chemotherapeu-
tic and immunosuppressive drugs to reduce proliferation and 
activation of immune system cells and inhibit cytokine storm. 
The systemic treatment includes dexamethasone (DEX), eto-
poside, and cyclosporine A (CSA) [39].

The treatment of a patient with diagnosed HLH should be 
multidisciplinary, and therapy specific to the underlying dis-
ease alone is usually not sufficient. The HLH-2004 protocol 
(NCT00426101) compared to the HLH-94 protocol contains 
CSA in induction from the first day onwards [21,40]. The HLH-
94 protocol, which includes the administration of etoposide 
and DEX together with the use of CSA for maintenance treat-
ment, should be applied in patients with severe HLH with an 

unknown trigger. The use of etoposide stops irreversible or-
gan destruction by macrophages and cytotoxic CD8+ lympho-
cytes. The efficacy of etoposide and DEX in combination with 
CSA is confirmed by clinical studies, but only in patients aged 
<18 years. There are currently 81 clinical trials registered in the 
ClinicalTrials.gov database on HLH, 66 of which are conducted 
in adults (18-64 years old). Some of them include tocilizumab 
(NCT02007239), etoposide and DEX (NCT03117010), or sple-
nectomy (NCT02862054). Performing a splenectomy is one of 
the methods of supportive treatment, which results in a me-
dian survival time of 22 months [40]. However, post-splenec-
tomy complications in HLH patients include massive bleeding 
and infections (eg, pulmonary). One of the reported patients 
experienced oozing of blood from the wound, and massive FFP, 
platelets, and similar transfusions were not effective [41]. This 
may suggest that the patient also experienced post-splenecto-
my complications, which in turn referred the diagnosis to HLH.

Authors from Japan published a retrospective single-center study 
of 34 patients with HLH diagnosed between 2001 and 2014 ac-
cording to HLH-2004 guidelines. After a median follow-up of 1.9 
months, 11 of the 34 patients died. Multi-organ failure, respira-
tory failure, septic shock, malignant tumors, liver failure, and ce-
rebral hemorrhage were among the causes of death. It turned 
out that age at the diagnosis was the strongest prognostic factor 
regardless of HLH etiology, with younger patients who survived 
[42]. On the other hand, Chang et al concluded that patients 
with LAHS have the worst prognosis, and there is no difference 
in survival between patients with B cell and T/NK cell LAHS [43]. 
It should also be noted that until the treatment protocols were 
introduced, the 1-year survival was close to 0%, and following 
the introduction of HLH-94 protocol treatment survival in sHLH 
it increased to 55%. The possibility of allo-HSCT with reduced 
intensity conditioning (RIC) is also promising [44,45].

Currently, the therapeutic approach is changing, immunosup-
pression is being abandoned, and treatment is more often be-
ing used to targeted cytokines, selected cells, and signaling 
pathway points, which have their place in HLH pathophysiol-
ogy. An alternative treatment that may be offered to patients 
not responding to conventional treatment are biological drugs. 
In those cases, treatment should be “tailored” to the specific 
clinical situation [46]. Tocilizumab (IL- 6 inhibitor) may be suc-
cessfully used in patients with COVID-19 [47]. Another inter-
esting example is the effective treatment of HLH with central 
nervous system (CNS) involvement with the use of the IL-1b in-
hibitor [48]. DEX in combination with human monoclonal anti-
IFN-gamma antibody also seems to be promising as a second-
line treatment in patients with primary HLH. Other treatment 
options include anti-thymocyte globulins, alemtuzumab, anti-
CD52 antibody, daclizumab, and anti-TNF alpha. Personalization 
of the approach and targeted therapies are likely to improve 
patient prognosis [49].
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Conclusions

In conclusion, HLH still remains difficult to diagnose and treat, 
which is reflected in the high mortality rate of 52-75% report-
ed in the literature. The decision to carry out genetic tests as 
part of diagnostics should be considered individually if no 
identifiable causes of the disease have been established [38]. 
The prognosis is worse for males and may be improved by 
rapid implementation of treatment after a diagnosis based 
on a bone marrow biopsy or an organ showing hemophago-
cytosis [34,50,51].

Despite availability of more modern methods of treatment, as 
well as new prognostic and predictive markers for HLH, many 

cases are still diagnosed too late. Unfortunately, the present 
patient was also undiagnosed for several months due to un-
specific symptoms and signs.

Prompt and accurate diagnosis of HLH is critical to the imple-
mentation of appropriate treatment. Delay in treatment can 
lead to organ complications, a severe course of the disease, 
and patient death.
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