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Successful treatment of severe splenic lymphoma-associated
hemophagocytic syndrome by splenectomy and
subsequent chemotherapy: A case report
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Abstract. Hemophagocytic lymphohistiocytosis (HLH)
represents a fatal immunopathology derived from excessive
inflammatory reactions. In particular, lymphoma-associated
hemophagocytic syndrome (LAHS) is associated with a dismal
prognosis. The current study presented a challenging case of
splenic LAHS. A 71-year-old man presented with fatigue and
anorexia. Laboratory test results revealed anemia, thrombocy-
topenia, lactate dehydrogenase elevation and markedly elevated
levels of ferritin (6,210 ng/ml) and soluble interleukin 2 receptor
(sIL-2R; 11,328 U/ml). Abdominal computed tomography
revealed marked splenomegaly, while fluorodeoxyglucose posi-
tron emission tomography revealed increased tracer uptake in
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the spleen. An elective splenectomy was performed, which led
to the diagnosis of B-cell splenic lymphoma with transformation
from indolent to aggressive lymphoma. Prior to the splenec-
tomy, thrombocytopenia and hepatic dysfunction with rapidly
progressing jaundice appeared, accompanying further elevation
of ferritin (25,197 ng/ml) and sIL-2R levels (30,420 U/ml). On
postoperative day 5, the patient was transferred to a tertiary
care institution and corticosteroid pulse therapy was immedi-
ately initiated after establishing the diagnosis of LAHS. Liver
dysfunction gradually recovered and subsequent chemotherapy
resulted in complete remission with improved performance
status. At eight months after the onset, the patient remains alive
without any signs of residual lymphoma. Although splenic
lymphoma typically manifests with low-grade lymphoma, it can
transform into high-grade lymphoma associated with severe
complications, such as HLH and multiple organ failure. In this
case, splenectomy assisted in not only establishing the diagnosis
but also in tumor cytoreduction before commencing chemo-
therapy. Through interdisciplinary collaboration, the patient
was successfully treated by performing a timely splenectomy,
followed by steroid pulse therapy and chemotherapy.

Introduction

Hemophagocytic lymphohistiocytosis (HLH), also termed
‘hemophagocytic syndrome’ or ‘macrophage activation
syndrome”’, is a life-threatening condition characterized by path-
ological inflammatory responses (1). Clinical manifestations
of HLH include recurrent fever, cytopenia, splenomegaly and
sepsis-like syndrome, potentially culminating in multiple organ
failure (MOF). HLH is classified into primary and secondary
forms. Primary HLH is a hereditary condition predominantly
observed in pediatric populations. Secondary HLH stems from
malignancies, autoimmune diseases or idiopathic causes (2).
Although numerous malignancies can accompany HLH,
lymphoma-associated hemophagocytic syndrome (LAHS) is
particularly prevalent. Malignant lymphoma is categorized into
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low-grade and high-grade lymphoma. It is worth noting that
LAHS can manifest as a symptom of high-grade lymphoma
rather than low-grade lymphoma (3,4) and is associated
with poor prognosis (5). Although LAHS is usually treated
with corticosteroid therapy and cytotoxic chemotherapy for
lymphoma (6), the significance of surgical intervention remains
unclear, as no surgical cases have been reported to date.

The present study described a challenging case of
Ilymphoma-associated splenomegaly, which led to severe
HLH following splenectomy. It was possible to save the
patient through timely splenectomy to reduce the tumor
burden, enabling safe and effective steroid pulse therapy and
chemotherapy.

Case report

A 71-year-old man with a medical history of hyperten-
sion and hyperuricemia presented to the primary hospital,
Japan Baptist Hospital's Department of Internal Medicine
(Kyoto, Japan), with fatigue and anorexia in February 2023.
Laboratory test results revealed anemia [hemoglobin (Hb),
10 g/dl; normal range, 12-16 g/dl], thrombocytopenia [platelet
count (PIt), 100x10%/ul; normal range, 150-450x10%/ul],
elevated lactate dehydrogenase levels (LDH, 627 U/I; normal
range, 140-271 U/l) and a markedly elevated ferritin level
(6,210 ng/ml; normal range, 15-500 ng/ml). In addition,
the patient's soluble interleukin 2 receptor (sIL-2R) level
was significantly increased at 11,328 U/ml (normal range,
122-496 U/ml). Abdominal computed tomography (CT)
revealed splenomegaly, without enlarged lymph nodes (Fig. 1).
BF-fluorodeoxyglucose-positron emission tomography
(FDG-PET)/CT showed the most pronounced increased
uptake of FDG in the spleen, followed by the right atrium and
the bone marrow (Fig. 2). The bone marrow biopsy identified
an increase in small lymphocytes with occasional large cells
on Hematoxylin and Eosin (HE) staining (7) (Fig. 3A and B).
Clonality was confirmed through cytogenetic examination of
T cell receptor v chain Jy rearrangement (8,9) using Southern
blot analysis (10) with restriction enzymes EcoRI, BamHI and
HindIII (Takara Bio, Inc.) (Fig. 3C).In addition, clonality was
supported by flow cytometric analysis with CD45 gating (11)
(Fig. 3D). Flow cytometry utilized a panel of pre-diluted anti-
bodies from BD Biosciences, including CD45 (PerCP) (cat.
no. 347464), CD2 (FITC) (cat. no. 347593), CD19 (BV421)
(cat. no. 562440), CD3 (PE) (cat. no. 347347), CD8 (BV510)
(cat. no. 563919), CD4 (APC-H7) (cat. no. 641398), CD25
(BV421) (cat. no. 562442), CD5 (FITC) (cat. no. 347303),
CD23 (BV421) (cat. no. 562707), CD10 (PE) (cat. no. 340921),
CD20 (APC-H7) (cat. no. 641396), CD11c (BV510) (cat.
no. 563026), CD16 (BV510) (cat. no. 563830), CD56 (APC)
(cat. no. 341025), CD30 (FITC) (cat. no. 341644), CD7 (APC)
(cat. no. 561604), kappa light chains (PE) (cat. no. 346601),
and lambda light chains (APC-H7) (cat. no. 656648), all used
according to the manufacturer's protocol; however, a definitive
diagnosis of the histological subtype could not be established.

Despite the abnormal laboratory data, the patient's activities
of daily living were relatively preserved. After comprehensive
assessment under outpatient conditions, elective surgery was
planned to obtain a histological diagnosis two weeks after the
initial presentation. On admission, 2 days preoperatively, the

patient exhibited a spike fever of 39°C and progressive cyto-
penia (Hb, 8.6 g/dl; and Plt, 62x10°/ul) was observed. The next
day (the day before surgery), 20 units of platelet concentrate
were transfused, but the Plt count had dropped to 55x10°/u1 on
the operative day. Due to the patient's significant splenomegaly,
laparotomy was selected instead of laparoscopy. Splenectomy
was eventually performed via a left subcostal incision
(Fig. 4A). The procedure involved the separate ligation of
the splenic artery and vein, and the spleen was extracted by
stapling the tail of the pancreas at the splenic hilum (Fig. 4B).
The operation lasted for 100 min, with an estimated blood loss
of 600 ml. The excised specimen weighed 1,100 g (Fig. 4C).
Subsequent histological examination confirmed the diagnosis
of low-grade B-cell lymphoma with focal transformation to
high-grade lymphoma with severe hemophagocytosis on HE
staining (7) (Fig. 5). To confirm red-pulp, but not white-pulp,
involvement of the lymphoma, immunohistochemistry was
performed using an anti-CD8 antibody (cat.no. M7103; DAKO)
at a dilution of 1:100, and Bentana ultraView DAB universal
kit (Roche Diagnostics) for identification of sinus endothelial
cells according to the manufacturers' standard protocols. The
lymphoma predominantly involved the red pulp with some
remaining atrophic white pulp, and the histological diagnosis
was immunohistochemically confirmed using a CD68 probe
(cat. no. NCL-CD68-KP1; Novocastra) at a dilution of 1:400
(Fig. 5). Thus, splenic marginal-zone lymphoma (commonly
seen in this organ) could not be included in the histologic
differential diagnosis; the lymphoma was finally characterized
as unclassifiable. The patient was diagnosed with stage IVB
disease according to the Ann Arbor Classification System (12).

Despite having undergone surgery, the pre-existing symptoms
of intermittent fever and fatigue did not improve postoperatively.
The patient exhibited low blood pressure and required tempo-
rary dopamine administration. On postoperative day (POD) 3, a
rapid decrease in the Plt count (62x10°/u1) and elevation in LDH
(1,948 U/1), aspartate aminotransferase (AST) (234 U/I; normal
range, 8-48 U/1), total bilirubin (T-Bil) (6.6 mg/dl; normal range,
0.3-1.2 mg/dl), direct bilirubin (D-Bil) (4.5 mg/dl; normal range,
0.0-0.3 mg/dl) and C-reactive protein (CRP) levels (18.56 mg/dl;
normal range, <0.5 mg/dl) were observed (Fig. 6). CT scanning
did not detect any postoperative complications, such as pancre-
atic leakage. To exclude the possibility of drug-induced liver
damage or potential embolism, medication adjustments were
made and heparin was administered. However, the patient's
condition further deteriorated.

Consequently, the patient was transferred to a tertiary
care institution on POD 5, where he was admitted to the
intensive care unit (ICU). Laboratory reassessment revealed
the following abnormalities: Decrease in Hb (8.3 g/dl) and
Plt (47x10°/ul); and significant elevations in LDH (3,616 U/l),
AST (691 U/l), alanine aminotransferase (112 U/l; normal
range, 7-55 U/l), T-Bil (21 mg/dl), D-Bil (17 mg/dl), creatinine
(1.77 mg/dl; normal range, 0.5-1.2 mg/dl), CRP (23.44 mg/dl),
ferritin (25,197 ng/ml) and sIL-2R (30,420 U/ml). The patient
also exhibited hypoglycemia, with a blood glucose level
of 25 mg/dl (normal range: 70-99 mg/dl), indicative of
hepatic failure. However, since coagulation markers, such as
prothrombin time and activated partial thromboplastin clot-
ting time, were normal, plasma exchange therapy was deemed
unnecessary (13).
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Figure 1. Preoperative abdominal CT. Dynamic contrast-enhanced CT in the (A) axial and (B) coronal planes revealed pronounced splenomegaly. No promi-

nent lymphadenopathy was observed. CT, computed tomography.

Figure 2. PET-CT scanning. PET-CT images reveal increased FDG uptake most prominently in (A) the spleen with a SUV-max of 16.7, followed by (B) a part
of the right atrium (SUV-max of 6.8) and (C) the bone marrow (SUV-max of 4.2), with no significant FDG uptake in the liver. PET-CT, positron emission
tomography-computed tomography; SUV-max, maximum standardized uptake value; FDG, ®F-fluorodeoxyglucose.

The diagnosis of concurrent HLH was made and treat-
ment with immunosuppressive therapy, steroid pulse therapy
at 1,000 mg/day for 3 days, was immediately initiated under
mechanical ventilation and continuous hemodiafiltration.
Following this intervention, liver dysfunction was gradually
ameliorated; the steroid dosage was tapered down (Fig. 6). The
patient was extubated on POD 12 and subsequent chemotherapy
for lymphoma with the R-EPOCH regimen (Rituximab,
Etoposide, Prednisone, Oncovin, Cyclophosphamide and
Hydroxydaunorubicin) was initiated on POD 14. Considering
the hepatic dysfunction and tumor load, the initial dose of the
regimen was reduced to 50%, and the administration of ritux-
imab was delayed until POD 26. Bradycardia with a heart rate
of 40 beats/min was transiently observed, presumably due to
the infiltration of lymphoma into the sinoatrial node (Fig. 2B).
However, there was no need for the placement of a pacemaker.
After chemotherapy initiation, this bradycardia gradually
improved, and further improvements in liver function were
observed. The patient was discharged from the ICU on POD
23 and hemodialysis was discontinued on POD 30.

After experiencing gastric ulcer bleeding on POD 19 and
acute pancreatitis on POD 27 as complications of steroid treat-
ment, which were successfully managed with hemostasis and
endoscopic drainage, a second course of R-EPOCH therapy was
initiated on POD 77. After the patient's condition stabilized, he
was transferred back to our primary hospital on POD 93 and
was discharged home on POD 168. At eight months after the
onset, the patient remains alive with improved performance
status and his treatment is ongoing, specifically continuing
with consolidation therapy for lymphoma. He is undergoing
outpatient consultations with a frequency of approximately
once every two weeks.

Discussion

HLH comprises a spectrum of conditions driven by uncon-
trolled inflammatory reactions. Among secondary HLH,
malignancy-related HLH is predominantly associated with
non-Hodgkin lymphomas. Of note, LAHS demonstrates a
dismal prognosis with an average survival of only 37 days after
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Figure 3. Histopathological features of bone marrow biopsy. (A) HE staining shows the bone marrow is hypercellular, demonstrating a vaguely nodular appear-
ance (scale bar, 200 ym). (B) Higher magnification shows an increase in small lymphoid cells interspersed with large cells (scale bar, 20 ym). (C) Clonality
was confirmed through cytogenetic examination of T cell receptor y chain Jy rearrangement. (D) Gating on CD45-dimly positive cells in flow cytometry dot
plots; the highlighted area represents a cell population where ~70% of the cells are CD19-positive, CD20-positive and CD10-negative. These cells exhibit
unequivocal light chain restriction, also suggesting the presence of a clonal cell population. However, even with immunohistochemistry and flow cytometry,
the findings are not sufficient to characterize the transition to large-cell lymphoma. HE, hematoxylin and eosin.

Figure 4. Intra- and postoperative images from the open splenectomy. (A) Intraoperative view showing the spleen during the open procedure. Note the marked

enlargement of the spleen (arrow). (B) Post-splenectomy operative view. (C)
was 1,100 g.

treatment initiation (5), and this condition has been extensively
studied (14,15). LAHS is itself a fatal condition, which often
results in death despite intensive treatment with corticosteroid
pulse therapy and cytotoxic chemotherapy (4,16-20).
Splenomegaly, or an increased standardized uptake value
on FDG-PET, is a frequent manifestation of numerous hema-
tological disorders, including malignant lymphomas (21). An
enlarged spleen may act as a reservoir for malignant cells,

Gross appearance of the resected spleen (scale, 1 cm). The weight of the spleen

potentially accelerating disease progression. Splenectomy
can alleviate related symptoms, such as abdominal discom-
fort and cytopenia, while allowing for diagnosis based on
histopathological examination. This procedure may also offer
therapeutic benefits, particularly in cases of B-cell splenic
lymphoma (22-24). There is a distinct subset of HLH cases
of unknown etiology that poses a clinical challenge. In such
cases, splenectomy has been shown to serve as an effective
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Figure 5. Histopathological and immunohistochemical features of the excised spleen. (A) The normal architecture is effaced by diffuse processes with atrophic
white pulp on HE staining (arrowheads; scale bar, 200 xm). (B) A higher magnification on HE staining shows diffuse proliferation of predominantly small,
with occasional large cells. Aggregations of erythrocytes due to phagocytosis by macrophages can be observed (scale bar, 20 pm); cell classification was
confirmed by immunohistochemical probing for CD68. (C) Sinusoidal and Billroth cord involvement is evident by CD8-positive (brown) sinus endothelial cells
(scale bar, 20 #m), which were counterstained with Hematoxylin (Blue). (D) Immunohistochemical staining for CD68. The tissue section was strongly stained,
highlighting the presence of macrophages (scale bar, 10 ym). HE, hematoxylin and eosin.
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Figure 6. Detailed treatment course of the patient. Line graph illustrating changes in key biochemical markers (T-Bil, AST, LDH, Ferritin and sIL-2R) over
time, starting from the preoperative period. Note that a significant improvement is observed following steroid pulse therapy and subsequent chemotherapy for
the lymphoma. The steroid administration was switched from intravenous injection of mPSL to oral intake of prednisolone on POD 14. T-Bil, total bilirubin
(normal range, 0.3-1.2 mg/dl); AST, aspartate transaminase (normal range, 8-48 U/l); LDH, lactate dehydrogenase (normal range, 140-271 U/1); Ferritin
(normal range, 15-500 ng/ml); sIL-2R, soluble interleukin 2 receptor (normal range, 122-496 U/ml); mPSL, methylprednisolone; POD, postoperative day;
R-EPOCH, Rituximab, Etoposide, Prednisone, Oncovin, Cyclophosphamide and Hydroxydaunorubicin.
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diagnostic and therapeutic strategy (25-27), while a clinical trial
is currently underway to validate its efficacy (NCI02862054).
It can be inferred from these observations that the role of sple-
nectomy in the context of splenic lymphoma and secondary
HLH of idiopathic etiology has been established.

Malignant HLH is associated with MOF, leading to high
rates of morbidity and mortality. In the present case, the
preoperative progressive decrease in Hb and Plt indicates that
signs of MOF were already present. If only chemotherapy had
been administered without surgical intervention, there would
have been a potential risk of triggering a severe tumor lysis
syndrome and exacerbating pre-existing HLH due to the high
tumor burden (28). Therefore, without splenectomy, the patient
may have experienced more disastrous outcomes, such as the
progression of MOF, splenic rupture (29), and even death.
Retrospectively, the splenectomy did have a role in reducing
the tumor burden, which in turn facilitated safer and more
effective chemotherapy.

However, a critical question remains in the present case:
Despite the removal of a significant tumor mass, why did the
patient still develop severe HLH? Based on the postoperative
course of the case, it is evident that surgery alone failed to halt
the development of HLH, with hypotension observed postop-
eratively, suggesting a concurrent cytokine storm. Initially, it
was assumed that his splenic lymphoma was primarily indolent.
However, highly elevated ferritin levels at the presentation
suggested the presence of HLH preoperatively. Pathological find-
ings of the spleen supported this, further revealing high-grade
lymphoma transformation. There is a high likelihood that the
acute transformation occurred immediately before surgery. On
the other hand, the widespread progression of HLH may have
resulted from several factors during the surgical procedure: The
surgical stimulation could have activated the lymphoma cells to
secrete large amounts of soluble factors, such as TNF-a (30),
or the operative procedure may have dispersed cellular compo-
nents into the systemic circulation (31).

The HLH-2004 diagnostic criteria are well-known (2).
However, adult patients may exhibit symptoms that are difficult
to distinguish from sepsis or MOF of other causes. Delayed diag-
nosis of LAHS may have fatal consequences (17,18). Currently,
no standardized treatment strategy exists, and whether an
HLH-directed or malignancy-directed approach should be
adopted (32,33) remains unclear. In the case of the present study,
upon his transfer to a tertiary hospital on POD 5, the patient met
6 of the 8 HLH-2004 diagnostic criteria, leading to the identi-
fication of his condition. Finally, immunosuppressive therapy
preceded, stabilizing the patient's condition and allowing us
to commence chemotherapy. At the time of conclusion of the
present study, eight months postoperatively, the patient has
achieved a longer survival than typical reported cases.

In conclusion, while splenic lymphoma typically manifests
with low-grade lymphoma, it can transform into a high-grade
lymphoma, which can accompany severe complications such
as HLH and MOF. In the present case, splenectomy served
not only in the diagnosis but also in tumor cytoreduction
before chemotherapy. Furthermore, through interdisciplinary
collaboration between the surgical and hematology teams, the
patient's condition was successfully treated by performing a
timely splenectomy to reduce the tumor burden, followed
by steroid pulse therapy and chemotherapy. Of note, surgery

and subsequent chemotherapy may be life-saving in certain
cases of LAHS, as this strategy may assist in avoiding
chemotherapy-related fatal complications.
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