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1 | INTRODUCTION

Hemophagocytic syndrome (HPS), also known as he-
mophagocytic lymphohistiocytosis (HLH), is a group of
syndromes in which multiple pathogenic factors lead to
the proliferation of activated lymphocytes and histiocytes,
which secrete large amounts of inflammatory cytokines.
HLH is a multi-organ hyperinflammatory syndrome
caused by the secretion of large amounts of inflamma-
tory cytokines from activated lymphocytes and histiocytes
owing to multiple pathogenic factors. The mechanism of
the disease is probably the activation of T lymphocytes
and NK cells by pathogenic factors, which cause uncon-
trolled and continuous activation of these cells.” After
the activation of T lymphocytes and NX cells, a storm of
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In this report we highlight a case of HPS secondary to B-cell lymphoma, aiming
to facilitate the early recognition and treatment of HPS in its classic presentation

diagnosis, EB virus, hemophagocytic syndrome, lymphoma, therapy

inflammatory factors and macrophage activation is trig-
gered by an uncontrolled immune response. HLH usually
has arapid onset and progression, with a very high mortal-
ity rate and poor prognosis. In this case report, we report
a case of a patient with secondary HPS, aiming to improve
the diagnostic ideas for clinicians and, consequently, im-
prove HPS diagnosis and treatment.

2 | CASE INFORMATION

A 60-year-old female with a history of cervical cancer
was admitted to the hospital, with chief complaints of fa-
tigue and darkening of urine for 10days. Chest and lung
CT scans showed an occupational lesion in the right lung
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measuring 21 mm X 17 mm. The patient reported that she
had been taking oral healthcare products for more than
3months. Notably, laboratory findings on admission were
significant for anemia, granulocytopenia, thrombocy-
topenia, hypertriglyceridemia, hyperbilirubinemia, and
hepatocyte damage. The additional abdominal CT scan
showed no significant evidence of liver fibrosis and occu-
pying lesion. Hepatocyte damage and hyperbilirubinemia
were treated with aggressive glycyrrhizin treatment, and
the pancytopenia was treated with recombinant human
granulocyte colony-stimulating factor and recombinant
human thrombopoietin. The patient received transfusions
to increase hemoglobin and thrombocyte levels. The sum-
mary of the laboratory findings during the hospital course
is summarized in Table 1.

1. As the treatment continued, the patient had a high-
grade fever for a week, and her bilirubin level increased.
The bone scan showed uneven bone density in the
lumbar spine and bilateral iliac crest and inert bone
metabolism, highly suggesting hematological system
diseases and myelinogenesis (Figures 1 and 2).

Symptoms and laboratory findings strongly suggest
the possibility of malignancy and HPS. To clarify the di-
agnosis, we performed a pathological examination of the
patient’s sternal bone marrow, and pathological sections
showed hemophagocytosis in the bone marrow (Figures 3
and 4), and the bone marrow histochemistry and immu-
nology showed evidence of B-cell lymphoma. The patient
had persistent fever, anemia, granulopenia, thrombocy-
topenia, hypertriglyceridemia, hypofibrinogenemia, ele-
vated serum ferritin levels, low NK-cell activity, elevated
Soluble CD25 levels, and hemophagocytosis in the bone
marrow; thus, the patient was diagnosed with HPS based
on the revised 2004 Histocyte Society diagnostic criteria.

Unfortunately, the patient discontinued treatment
after diagnosis, and follow-up visits showed that the pa-
tient died 7days after discharge.

3 | DISCUSSION
HPS is classified into primary and secondary phagocytic
syndromes based on the presence or absence of a clear
HPS-related genetic abnormality.>* Primary HPS is an au-
tosomal recessive disorder involving 12 known associated
genes in infants and children. Secondary HPS is classified
as infection-associated HPS, malignancy-associated HPS,
macrophage activation syndrome, and other types of HPS,
depending on the underlying disease; rare HPS triggers
include metabolic diseases.” Currently, infection-related
HPS is the most common secondary HPS, with Epstein-
Barr virus (EBV) being the leading cause, and it has been
postulated that COVID-19 infection may lead to second-
ary HPS.® Malignancy-associated HPS often presents with
hematological tumors as the primary disease, particularly
lymphoma, acute leukemia, and multiple myeloma. The
most common are T-cell and NK-cell lymphomas. Stud-
ies have shown that malignant lymphoma can act as an
endogenous and persistent stimulus to activate CD8* T
lymphocytes and NK cells, which, in turn, act as an ini-
tiating factor for this syndrome. In this case, the patient
was clearly diagnosed with B-cell lymphoma, and there
were no abnormal indicators of infection during the
course of the disease. The ANA profile showed positive
anti-mitochondrial M2 antibodies and positive 52kDa
protein antibodies; however, there was no evidence that
PBC caused secondary HPS. Therefore, the patient's HPS
was considered to be malignancy-associated HPS.
Currently, the most commonly used diagnostic cri-
teria are the HLH-2004,” HScore,® and MH score,’ of

TABLE 1 The laboratory findings during the hospital course (Ferritin level was not tested at the beginning of the hospital course).

Results on Results after entering the Results at
Laboratory parameters Reference range admission hospital for 7 days HLH diagnosis
Hemoglobin g/dL 115-150 83 88 77
WBC counts 10°/L 3.5-9.5 1.8 2.7 2.0
Platelets 10°/L 125-350 19.0 16.0 37.0
Triglyceride mmol/L 0.56-1.71 2.80 3.23 5.11
Ferritin ng/mL 4.63-204 N/A >1675.56 >1675.56
ALT u/L 7-40 389 501 188
AST u/L 13-35 474 337 99
Bilirubin pmol/L 2.00-20.10 275.89 553.44 378.42
ALP u/L 50-135 464 212 145
I'-GT u/L 7-45 680 242 208
Fibrinogen g/L 2.00-4.00 2.92 2.33 6.70
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FIGURE 1 Bone scan imaging shows uneven bone density in the lumbar spine and bilateral iliac crest.

FIGURE 2 Bone scan imaging shows
that the bone metabolism of the lumbar
spine and bilateral iliac crest were inert.
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which the HLH-2004 and HScore are the most common. Molecular diagnosis consistent with HLH: pathological
The International Society for HPS revised the diagnostic mutations have been found in the current HLH-related
criteria for Histiocytosis in 2004.” HLH can be diagnosed pathogenic genes, such as PRF1, UNC13D, STX11,
if any of the following criteria are met as follows: (1). STXBP2, Rab27a, LYST, SH2D1A, BIRC4, ITK, AP3p1,
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FIGURE 3 Sternal biopsy (HE staining, 4x) shows atypical
lymphocytes suspected of lymphatic system malignancy.

FIGURE 4 Sternal marrow biopsy (HE staining, 10x) shows
hemophagocytosis in multiple cells.

MAGT1, CD27, etc. (2). Five of the following eight cri-
teria are met as follows: (1) fever: temperature > 38.5°C
for more than 7 days; (2) splenomegaly; (3) hematocrit;
(4) hypertriglyceridemia and/or hypofibrinogenemia;
(5) phagocytosis found in bone marrow, spleen, liver,
or lymph nodes; (6) elevated serum ferritin, with fer-
ritin quantification >500pg/mL; (7) NK-cell activity
is reduced or absent; (8) sCD25 is elevated. Combined
with the patient's auxiliary examination results, the
current patient met all the above eight criteria, and the
diagnosis of phagocytic syndrome was clear. Because
the patient's main clinical manifestation is liver dam-
age, we must consider the possibility of secondary HPS
when the cause of liver damage is unclear, accompa-
nied by complete hematocrit and persistent hyperther-
mia. Early bone marrow aspiration biopsy, quantitative

determination of ferritin, NK-cell activity, sCD25, and
other tests should be performed to clarify the diagnosis
as soon as possible.

The patient’s main clinical manifestations were jaun-
dice, predominantly elevated bilirubin and transam-
inases in the liver, and a significantly decreased triple
system on routine blood tests. No liver cirrhosis was
found on abdominal enhanced CT. To further clarify the
cause of the impaired triplet system, the patient under-
went bone marrow aspiration and quantification of NK
cell activity, sCD25, serum ferritin, and EB-DNA. Based
on the patient's clinical manifestations and diagnostic
criteria for HPS, the patient was finally diagnosed with
HPS.

Studies have shown that the pathogenesis of HPS is
the inability of the abnormally activated immune sys-
tem to clear inflammatory factors, which leads to the
inability of the body to release the abnormal state of the
immune system; therefore, the current treatment princi-
ple of HPS is to control the primary disease based on the
suppression of inflammatory factors.'!* Dexametha-
sone combined with etoposide is often used internation-
ally as the main induction therapy for 8 weeks, and its
efficacy is evaluated after 2-3 weeks of induction ther-
apy. Salvage therapy should be performed early if the
response is poor. There is no unified recommendation
for salvage therapy; however, doxorubicin combined
with etoposide and dexamethasone chemotherapy reg-
imen, pegaspargase combined with doxorubicin, etopo-
side, and dexamethasone chemotherapy regimen, or a
mixed immunotherapy regimen with anti-thymocyte
globulin can be used as the main treatment.*'* The
patient in this study had HPS secondary to B-cell lym-
phoma and was recommended to be transferred to the
hematology department for dexamethasone combined
with etoposide and to undergo bone marrow transplan-
tation as soon as possible after remission. HPS is a rap-
idly progressive and highly lethal disease with a median
survival time of no more than 2 months in patients with
untreated HPS."*'> Shuo et al. showed that the survival
rates of 147 patients with phagocytic syndrome at 1, 3,
6, and 12months after treatment were 69%, 52%, 45%,
and 39%, respectively, with the highest mortality rate
in EBV infection-associated phagocytic syndrome, with
patients mostly dying within 3 months.’ The patient was
followed up for 10days after discharge, and we learned
that the patient had died. Therefore, if a patient presents
with unexplained liver damage, decreased trilineage,
and persistent hyperthermia, phagocytic syndrome
must be considered. Tests such as bone marrow aspira-
tion biopsy, quantitative ferritin assay, NK-cell activity,
and sCD25 can help clarify the diagnosis early and im-
prove the patient's prognosis.
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