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by R-CHOP-E regimen:
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Abstract

Hemophagocytic lymphohistiocytosis (HLH) is a rare fatal clinical syndrome characterized by a

hyperinflammatory condition caused by aberrantly activated macrophages and cytotoxic T cells,

resulting in a cytokine storm and organ impairment. Lymphoma, especially B-cell lymphoma in

Japan, is a common trigger of secondary HLH. In China, however, most cases of HLH secondary

to lymphoma occur in patients with T-cell/natural killer-cell lymphoma or Hodgkin�s lymphoma;

HLH is relatively uncommon in patients with B-cell non-Hodgkin’s lymphoma. We herein

describe a man with diffuse large B-cell lymphoma (DLBCL) and secondary HLH who was suc-

cessfully treated by R-CHOP-E chemotherapy. All symptoms resolved and laboratory indications

of HLH normalized, and complete remission of the lymphoma was achieved. This rare case

highlights not only the possibility of HLH secondary to DLBCL but also the importance of

early initiation of R-CHOP-E chemotherapy.
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Introduction

Hemophagocytic lymphohistiocytosis
(HLH), also known as hemophagocytic syn-
drome, is a severe clinical syndrome associ-
ated with high morbidity and mortality rates.
The disease is characterized by functional
defects of natural killer (NK) cells and cyto-
toxic lymphocytes that result in the activa-
tion of T cells and macrophages.1 The
activated T cells and macrophages can pro-
duce a large amount of cytokines, leading to
hyperthermia, pancytopenia, hyperlipidemia,
abnormal coagulation, multiple organ fail-
ure, and rapid death.2 Primary or familial
HLH is associated with 16 types of genetic
defects and is most common in children.
In contrast, secondary HLH most frequently
occurs in adults and can be caused by
infections, malignancies, and immune
system disorders.3 Among all hematologic
neoplasms, HLH is often observed in associ-
ation with NK/T-cell lymphomas. However,
it is uncommonly accompanied by non-
Hodgkin’s B-cell lymphomas.4,5 In China,
several single-center reports have indicated
that NK/T-cell lymphoma was the predom-
inant HLH subtype in patients with
lymphoma-associated HLH.6 In contrast, in
the Caucasian population or in Japan, dif-
fuse large B-cell lymphoma (DLBCL) is a
predominant trigger of secondary HLH.7

The HLH-2004 protocol proposed by the
Histiocyte Society has been widely adopted
as the diagnostic criteria for HLH. Patients
who were born with an HLH-associated
molecular genetic abnormality or who meet
at least five of the eight diagnostic criteria
can be diagnosed with HLH.8 We herein
report a rare case of HLH secondary to
DLBCL that was successfully treated by
R-CHOP-E chemotherapy.

Case report

On 29 December 2018, a 66-year-old man
presented with a continuous high-grade

fever with no obvious cause; the fever had
begun on 20 December 2018. A full blood
cell count in the emergency department
showed a white blood cell count of
4.99� 109/L, hemoglobin concentration of
140 g/L, platelet count of 115.00� 109/L,
and C-reactive protein level of 87mg/L.
Subsequent lymph node ultrasound
revealed lymphadenopathy in the left neck
region (level IV lymph nodes). No obvious
lymphadenopathy was found in the posteri-
or peritoneum, right neck, bilateral supra-
clavicular region, bilateral axillary region,
or bilateral groin region under ultrasound.
However, positron emission tomography–
computed tomography (PET-CT) on
28 December 2018 showed two sites of
lymphadenopathy with increased fluoro-
deoxyglucose uptake: the left supraclavicu-
lar lymph node [14� 6 mm, standardized
uptake value (SUV) of 25.2] and the
lymph node proximal to the abdominal
aorta and iliac vessel (45� 27 mm, SUV
of 34.2). The seventh thoracic vertebra
was also involved (SUV of 17.7), and
splenomegaly was observed (no increase in
SUV) (Figure 1(a)). The patient was diag-
nosed with DLBCL based on CT-guided
biopsy of the lymph node proximal to the
right iliac vessel on 4 January 2019. The
immunohistochemistry results obtained on
11 January 2019 revealed the following:
CD20 (þ), CD79a (þ), PAX5 (þ), Ki-67
(70%), MUMI (95%), BCL2 (50%),
BCL6 (20%), C-MYC (30%), CD10 (�),
CD21 (�), CD23 (�), cyclin D1 (�), CD2
(rareþ), CD3 (rareþ), CD30 (rareþ), CD4
(rareþ), CD5 (�), CD7 (�), CD8 (rareþ),
CD56 (�), TIA1 (�), PER (�), P53 (�),
GraB (�), AE1/AE3 (�), EBER (�),
EMA (�), and ALK (�). These results indi-
cated the presence of a non-germinal center
B-cell subtype of DLBCL. Based on above
examination results, the patient was eventu-
ally diagnosed and staged with DLBCL
(IIIb) according to the pathological exami-
nation findings and the Ann Arbor staging
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system. The international prognostic index
(IPI) score was 4, indicating high-risk
DLBCL. Additionally, typical hemophago-
cytic macrophages were observed in a
bone barrow smear (Figure 2). This finding
in combination with a fever (>38�C),
bicytopenia (hemoglobin, 76 g/L; platelets,
82� 109/L), splenomegaly, and increased
levels of ferritin (18600 mg/L), soluble
interleukin-2 receptor (IL-2R) (13540U/mL),
and triglycerides (2.52mmol/L) tested on
11 January 2019 met diagnostic criteria
for HLH according to the HLH-2004 pro-
tocol. Therefore, the patient was defini-
tively diagnosed with HLH secondary
to DLBCL.

Symptomatic and supportive therapy
including glutathione, magnesium isoglycyr-
rhizinate, ademetionine 1,4-butanedisulfo-
nate, omeprazole, and human albumin was
given after admission. Although formal

R-CHOP-E chemotherapy was administered
to the patient upon establishment of the
DLBCL diagnosis on 12 January 2019,
low-dosage (10mg/day) dexamethasone
was given immediately after CT-guided
biopsy on 4 January 2019 to prevent further
worsening of the patient’s condition. The R-
CHOP-E chemotherapy drug dosages were
as follows: rituximab, 375mg/m2 on day 0;
cyclophosphamide, 750mg/m2 on day 1;
liposomal doxorubicin, 20 mg/m2 on day 1;
vincristine, 1.4mg/m2 on day 1; predniso-
lone, 60mg/m2 on days 1 to 5; and etopo-
side, 100mg/m2 on day 1. This treatment
regimen was accompanied by symptomatic
supportive treatment for liver protection,
infection prevention, blood product or albu-
min transfusion, and dyspnea relief.
Following the first cycle of chemotherapy,
the patient’s clinical manifestations were
ameliorated; additionally, his HLH-related

Figure 1. Positron emission tomography–computed tomography results. (a) Examination before chemo-
therapy revealed multiple sites of lymphadenopathy with increased fluorodeoxyglucose uptake. The left
supraclavicular lymph node, lymph node proximal to the abdominal aorta and iliac vessel, and seventh
thoracic vertebra were involved. (b) Interim response evaluation after four cycles of chemotherapy showed
diminishment of the previous lymphadenopathy with decreased fluorodeoxyglucose uptake.
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abnormalities such as the fever and abnor-

mal levels of ferritin, hemoglobin, platelets,

soluble IL-2R, triglycerides, and liver

enzymes returned to normal levels (Figure

3(a)–(h)). The patient was then given intra-

thecal chemotherapy (methotrexateþ cytar-

abineþdexamethasone) for prophylaxis

against lymphoma CNS infiltration followed

by a second cycle of R-CHOP-E chemother-

apy and two cycles of R-CHOP chemother-

apy. The patient finally achieved complete

remission after four cycles chemotherapy

according to the interim response evaluation

by PET-CT (Figure 1(b)). Considering the

patient’s high-risk IPI score and secondary

HLH, we planned to administer high-dose

chemotherapy with autologous hematopoi-

etic stem cell transplantation consolidation

after another two cycles of R-CHOP

chemotherapy.

Discussion

HLH is a rare clinical syndrome character-

ized by a hyperinflammatory condition

caused by aberrantly activated macrophages

and cytotoxic T cells, resulting in a cytokine

storm and organ impairment. The pathogen-

esis and molecular biological origin of pri-

mary or familial HLH are clear. Secondary

HLH is usually caused by triggers such as

viral infections, malignancy, or autoimmune

processes. The clinical course of HLH is

complicated, and the prognosis is extremely

poor with a high risk of mortality.9 Notably,

the prognosis of malignancy-associated

HLH is the worst among all types of

HLH.10 Lymphoma is a common trigger

of malignancy-associated HLH, and HLH

can occur during the onset or progression

of lymphoma. T/NK-cell lymphoma or

B-cell lymphoma is a common inducer of

secondary HLH.4–7

In the present case, the patient concur-

rently met the diagnostic criteria for both

DLBCL and secondary HLH. The patient’s

general condition deteriorated day by day,

and he showed progression to acute liver

failure and dyspnea due to pulmonary

edema. We highly suspected lymphoma

Figure 2. Bone marrow smear showed typical macrophage phagocytosis. (a, b) Red arrowhead indicates
neutrophil and thrombocyte phagocytic macrophages. (b) Green arrowhead indicates thrombocyte
phagocytic macrophages (Wright–Giemsa stain).
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based on the PET-CT scan results. To pre-
vent further worsening of the patient’s con-
dition, we administered dexamethasone as a
pre-phase treatment for lymphoma and
sequentially began lymphoma-specific treat-
ment after performing the biopsy but prior
to receiving the pathology report. This was
a difficult decision in the present case. The
patient was at high risk of death if he did
not receive chemotherapy, but he was also
at risk of liver failure or death due to
chemotherapy-induced toxicity. One report
described a patient with HLH secondary to
DLBCL who died after chemotherapy.11

Finally, we promptly administered chemo-
therapy after repeated communication with
the patient and his relatives because disease-
specific treatment should be initiated imme-
diately if a malignancy is identified. In
patients with lymphoma-associated HLH,
treatment with an etoposide-containing
chemotherapy regimen should be strongly
considered.12 Hence, we chose the
R-CHOP-E regimen for both DLBCL and
HLH. Surprisingly, all indications of HLH
were alleviated after only one cycle of che-
motherapy, and complete remission of
DLBCL was achieved during the interim
response evaluation after four cycles of
chemotherapy.

In summary, this case highlights the fol-
lowing important points regarding the man-
agement of HLH in adults. (1) Whenever
possible, an excisional biopsy should be
performed because of the overwhelming
reactive T-cell infiltrates in lymphoma-
associated HLH. (2) An interdisciplinary
team should aggressively pursue invasive
diagnostics because the typical manifesta-
tions of lymphomas require the use of
PET-CT and sometimes repetitive tissue
harvesting. (3) To prevent organ failure,
treatment should not be delayed when the
diagnosis of HLH has been established. (4)
Dexamethasone/etoposide can be used as
lymphoma pre-phase treatment with sequen-
tial administration of lymphoma-specific

treatment. (5) In contrast to HLH triggered

by NK/T-cell lymphoma, newly diagnosed

DLBCL with secondary HLH is very rare

in China, and the prognosis is relatively

better. R-CHOP-E chemotherapy is an

effective treatment for this condition. (6)

Autologous stem cell transplantation consol-

idation might be beneficial in patients who

have DLBCL with secondary HLH and a

high IPI score.13,14
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