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Catch the Calcium: T-Cell Histiocyte-Rich B-Cell Lymphoma
Presenting as Hypercalcemia
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Abstract

T-cell/histiocyte-rich large B-cell lymphoma (THRLBCL) is an ex-
tremely rare and aggressive subtype of diffuse large B-cell lymphoma
(DLBCL) that typically presents in middle-aged patients and carries a
poor prognosis. Hypercalcemia presenting as the initial manifestation
of the disease is rare, with only one other case reported in the literature.
We report a case of a 90-year-old male who presented with progressive
lethargy and unintentional weight loss. Initial workup showed elevated
serum calcium of 14.6 mg/dL, corrected for albumin, and creatinine
of 1.51 mg/dL. He had a suppressed iPTH of 6.3 pg/mL and normal
PTHrP (13 pg/mL). Computed tomography (CT) scan of the abdomen
and pelvis was performed to rule out underlying malignancy, which
showed splenomegaly and enlarged retrocrural and porta hepatis lymph
nodes. Bone marrow biopsy was performed to evaluate for hemato-
logical malignancy, which revealed findings diagnostic of THRLBCL.
While rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisone (R-CHOP) is one of the mainstay therapies for DLBCL
and has been shown to have comparable outcomes in THRLBCL, there
are documented concerns with its toxicity profile limiting the ability
of older patients (60 years and older) to complete therapy. Our patient
was treated with R-mini-CHOP, which is much better tolerated in this
patient demographic. R-mini-CHOP features decreased doses of cyclo-
phosphamide, doxorubicin, vincristine, and prednisone (CHOP) with
the conventional dose of rituximab. This case discusses a rare subtype
of non-Hodgkin lymphoma presenting with a unique manifestation of
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hypercalcemia. We highlight the importance of thorough investigation
for causes of hypercalcemia as well as the efficacy and tolerability of
R-mini-CHOP in this elderly patient demographic.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is the most common
type of non-Hodgkin lymphoma (NHL) in Western countries,
accounting for about 30% of all NHL cases worldwide [1].
DLBCL is a heterogeneous group of neoplasms composed of
transformed large B-cells with vesicular nuclei, prominent nu-
cleoli, basophilic cytoplasm, and usually a high proliferation
rate [2]. T-cell/histiocyte-rich large B-cell lymphoma (THR-
LBCL) is a rare and aggressive histological subtype of DLBCL
that accounts for < 5% of cases [3]. The World Health Organi-
zation (WHO) defines THRLBCL as < 10% malignant B cells
in the setting of abundant reactive T cells and histiocytes [1].
THRLBCL most often presents in middle-aged patients, with a
median age of 57 years, and is predominant in males. Most cases
of THRLBCL are diagnosed at advanced stages (stages [II/IV)
and present with high rates of extranodal malignancy, frequently
involving the bone marrow, liver, and spleen [4, 5]. Historically,
hypercalcemia has a low incidence in NHL. However, DLBCL
is the histological subtype most commonly associated with hy-
percalcemia. The prevalence of hypercalcemia at diagnosis of
DLBCL has been reported to be 23%. Hypercalcemia at diag-
nosis of DLBCL has also been reported to be associated with
poor prognostic factors such as elevated lactate dehydrogenase
(LDH), low levels of albumin, frequent extranodal involvement,
and advanced stage [6, 7]. Hypercalcemia is an infrequent pre-
senting symptom of THRLBCL, with only one case reported
in the literature involving a 69-year-old male [8]. This paper
describes the second case of THRLBCL manifesting as severe
hypercalcemia involving an elderly 90-year-old patient.

Case Report

A 90-year-old male with a past medical history of paroxysmal
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Figure 1. Bone marrow biopsy with involvement by large B-cell ymphoma. (a) Marrow core biopsy with nodular involvement by
lymphoma (right lower corner) and hypercellular for age marrow with trilineage hematopoiesis (left upper corner) (H&E stain, x
100). (b). Lymphoma infiltrate composed predominantly of small lymphoid cells and occasional histiocytes intermixed with scat-
tered large (arrowhead) lymphoid cells (H&E, x 400); Inset: The large cells have irregular nuclei with prominent nucleoli and
are surrounded by small lymphocytes (H&E, x 1,000). (c, d) Large lymphoma cells express B-cell markers OCT-2 and CD79a
(arrowhead, x 400). (e) Immunohistochemical stain for CD3 highlights numerous small lymphocytes in the lymphoma infiltrate.
There is focal rosette formation (arrowhead) of small CD3* T lymphocytes around the scattered large lymphoma cells (x 400).
H&E: hematoxylin and eosin; OCT-2: octamer transcription factor-2.

atrial fibrillation, heart failure with preserved ejection fraction
(HFpEF), premature ventricular contractions (PVCs), permanent
pacemaker (PPM) placement for non-transmission syndrome of
fascicular parasystole, sick sinus syndrome, chronic bradycar-
dia presented with a 3-week history of lethargy. He presented 3
weeks earlier to our hospital with substernal chest pain and short-
ness of breath and was admitted with non-transmission PVC
syndrome. He subsequently had a PPM implanted placed by the
cardiologist. After discharge, he became progressively lethargic
and his activities of daily living markedly decreased, prompting
a visit to his primary care physician (PCP). During the encounter,
his calcium level was noted to be elevated at 15 mg/dL. His PCP
advised him to return to our hospital for further management. In
the emergency room, he looked fatigued, pale, and dry. In the
past 5 months, he reported constipation, decreased appetite, poly-
uria, and an unintentional 40-pound weight loss. He denied ab-
dominal pain, bone pain, unusual mood changes, diarrhea, nau-
sea, vomiting, use of any calcium supplements, new medications,
and a history of cancer. Labs were significant for pancytopenia,
which is chronic for the patient. The repeat calcium adjusted for
albumin was 14.6 mg/dL. His creatinine level was elevated at
1.51 mg/dL, a 50% increase from his baseline. He was given a
total of 2 L of normal saline and placed on maintenance fluid at
50 mL per hour. A one-time dose of pamidronate was given for
symptomatic hypercalcemia. His calcium level normalized after
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3 days. A further workup was performed to determine the etiolo-
gy of his hypercalcemia. Intact parathyroid hormone (iPTH) was
suppressed at < 6.3, ionized calcium elevated at 1.99 mmol/L,
and phosphorus was within normal limits. A serum protein elec-
trophoresis (SPEP) test to rule out multiple myeloma was nega-
tive. Parathyroid hormone-related peptide (PTHrP) was normal
at 13 pg/mL. Workup for anemia was consistent with anemia of
chronic disease. Computed tomography (CT) scan of the chest
revealed calcified mediastinal lymph nodes and noncalcified 15
x 11 mm pre-tracheal lymph node. CT scan of the abdomen and
pelvis revealed splenomegaly measuring 16.4 cm, enlarged left
retrocrural lymph node measuring 2.5 x 1.3 cm, enlarged porta
hepatis lymph node measuring 3.8 x 2.5 c¢cm, and air within the
urinary bladder and its wall. JAK2 V617 mutation was negative.
Fluorescence in situ hybridization (FISH) for myelodysplastic
syndrome and BCR/ABL fusion performed on peripheral blood
was negative. A leukemia disorder profile done by flow cytom-
etry analysis of peripheral blood revealed no immunophenotypic
evidence of lymphoproliferative disorder or increased blasts. A
bone marrow core biopsy at the left iliac crest was performed
to evaluate for an underlying hematologic malignancy. Flow cy-
tometry analysis from the bone marrow aspirate did not yield any
diagnostic immunophenotypic abnormalities. However, the bone
marrow biopsy (Fig. 1) revealed large interstitial and paratra-
becular lymphoid aggregates composed predominantly of small
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Table 1. CMP From the Initial ED Visit, Prior to Beginning R-Mini-CHOP Therapy, After Completing R-Mini-CHOP Therapy, and the

Most Recent Results on File

CMP
Glucose BUN Cr GFR Na K Ca Cl PO, Mg Albumin ALP AST ALT
Initial ED visit 95 392 1.532 432 140 40 12.7(13.4)* 103 3.6 199 3.1° 116  45* 15
Pre-R-mini-CHOP 92 282 .13 >60 143 42 10.0(10.9* 110*0 2.7 239 29 1252 522 16
Post R-mini-CHOP 1402 472 093 >60 135 532 8.8(9.5) 104 29 191 3.1° 101 34 62?2
Recent labs 92 18 090 =60 140 44 9.7(10.6) 106 43 1.68 29 1232 39 37

aAbnormal results. These results detail the trends in kidney function, liver function, various electrolytes including calcium, and albumin as it plays a
major role in calcium transport. CMP: complete metabolic panel; ED: emergency department; BUN: blood urea nitrogen; Cr: creatinine; GFR: glo-
merular filtration rate; ALP: alkaline phosphatase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; R-mini-CHOP: decreased doses
of cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) with the conventional dose of rituximab (R).

lymphocytes and scattered large, atypical lymphocytes with
irregular multilobed nuclei. The large, atypical cells by immu-
nohistochemistry (IHC) were positive for paired box 5 (PAXS,
strong), octamer transcription factor-2 (OCT-2), CD79a, CD20,
while negative for CD3, CD20, CD30, CD68, and Epstein-Barr
virus-encoded small RNA (EBER). The small lymphocytes in
the lymphoid aggregates were predominantly CD3-positive T-
cells admixed with CD68-positive histiocytes and occasional
small B-cells (CD20"/PAX57/OCT-2%). Cytogenetics showed
normal male karyotype. The bone marrow core biopsy and aspi-
rate smears were reviewed by the pathology team in the Depart-
ment of Pathology and Laboratory Medicine at Jersey Shore Uni-
versity Medical Center. These findings confirmed the diagnosis
of THRLBCL. The patient was discharged to home 6 days later
when the hypercalcemia resolved, and his lethargy improved.
When the diagnosis of THRLBCL was confirmed by our
pathology team, the patient’s PCP and hematologist/oncolo-
gist advised him to return to the hospital for a chemotherapy
Port-A-Cath placement. Due to the patient’s advanced age and
risk of significant toxicity, he was initiated on a reduced-dos-
age chemotherapy regimen consisting of rituximab (375 mg/
m?), cyclophosphamide (400 mg/m?), doxorubicin (12.5 mg/
m?), vincristine (0.5 mg), and oral prednisone (40 mg/m?), R-
mini-CHOP therapy. He received four cycles of R-mini-CHOP
along with pegfilgrastim for primary prophylaxis. He tolerated
all cycles thus far without complications. The patient contin-
ues to follow up closely with his hematologist/oncologist for

routine monitoring. Significant clinical improvement follow-
ing treatment is illustrated in Tables 1 and 2.

Discussion

This case discusses the significance of thorough investigation
for unusual causes of hypercalcemia, irrespective of a patient’s
given age. This 90-year-old male had mildly elevated calcium
levels in the past but was deemed insignificant and dismissed
as secondary to the use of over-the-counter antacids. Further
investigation was initiated when symptoms developed in con-
junction with a calcium level greater than 15 and unintentional
40-pound weight loss. There is a wide differential of etiolo-
gies for hypercalcemia, with primary hyperparathyroidism and
hypercalcemia of malignancy being some of the most com-
mon pathologic entities [9-11]. Some studies suggest that hy-
percalcemia of malignancy occurs in up to 44.1% of patients
diagnosed with cancer and is more prevalent in patients with
advanced stages [10, 12]. About 15% of patients with NHL
will be affected by hypercalcemia during their disease course
[13]. Symptoms secondary to hypercalcemia include lethargy,
abdominal pain, nausea, vomiting, constipation, anorexia, cog-
nitive dysfunction, and polyuria [9, 13].

The mechanisms by which hypercalcemia of malignancy
manifests are well documented. The most common mechanism
includes malignant tumor secretion of PTHrP, which acts on os-

Table 2. CBC From the Initial ED Visit, Prior to Beginning R-Mini-CHOP Therapy, After Completing R-Mini-CHOP Therapy, and the

Most Recent Results on File

CBC
WBC RBC Hb HCT MCV MCH MCHC RDW PLT
Initial ED visit 3.0° 2.292 8.0% 25.6° 111.82 34.9 313 17.42 522
Pre-R-mini-CHOP 2.12 2.442 8.32 25.42 104.12 34.0 32.7 19.22 512
Post R-mini-CHOP 9.1 2.982 9.6* 29.52 99.0 322 325 22.32 802
Recent labs 5.7 3.292 10.72 31.42 95.4 325 34.1 18.22 842

aAbnormal results. These results help to illustrate the overall health of the blood cells and detail the trends in various cell counts including WBC, RBC,
and PLT. CBC: complete blood count; WBC: white blood cell; RBC: red blood cell; Hb: hemoglobin; HCT: hematocrit; MCHCL: mean corpuscular
hemoglobin concentration; MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin; RDW: red cell distribution width; PLT: platelet; ED:
emergency department; R-mini-CHOP: decreased doses of cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) with the conven-

tional dose of rituximab (R).
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teoblasts to enhance the production of nuclear factor-kB (RANK)
and its respective ligand (RANK-L). The downstream effect of
this interaction is a subsequent increase in osteoclast activity and
bone resorption, thus translating to an increased level of calcium
in the blood [10, 13]. The second most common mechanism, ac-
counting for about 20% of cases, is via metastasis of malignant
cells into the bone marrow. This generates an inflammatory re-
sponse with downstream stimulation of osteoclast activity. The
third mechanism of hypercalcemia of malignancy includes tumor
production of calcitriol (1,25-dihydroxycholecalciferol). This
causes an increased intestinal absorption of calcium and phos-
phate along with decreased renal calcium excretion [9, 10, 13].

While patients with cancer diagnoses are often affected by
hypercalcemia throughout their clinical course, hypercalcemia
manifesting at the time of diagnosis is much less common. In a
retrospective case-control study, Abadi et al found that merely
18% of patients with DLBCL had hypercalcemia at the time
of diagnosis [7]. Our patient was discovered to have hypercal-
cemia at the time of diagnosis of an extremely rare subtype of
DLBCL, THRLBCL, which accounts for 1-3% of all DLBCLs
[13]. THRLBCL is distinguished by < 10% malignant B cells
with a rich background of reactive T lymphocytes and histio-
cytes [4]. While it may appear morphologically similar to nod-
ular lymphocyte-predominant Hodgkin lymphoma (NLPHL),
THRLBCL has a much more aggressive course and worse
overall prognosis [14-16]. It typically affects middle-aged men
(median age of 40 years) who often present with advanced-
stage disease, frequently involving the spleen, liver, and bone
marrow [4, 17-19]. To our knowledge, this is the first reported
case of THRLBCL in a 90-year-old patient with hypercalcemia
manifesting at the time of diagnosis. Unique to the few cases
in the literature with hypercalcemia as the initial manifestation
of THRLBCL, our patient had a normal PTHrP in conjunction
with a low iPTH and an unremarkable SPEP.

THRLBCL is a rare, aggressive subtype of DLBCL that
shares similar treatment options as DLBCL. R-CHOP is one of
the mainstay systemic antineoplastic therapies for DLBCL and
has been shown to have comparable outcomes in THRLBCL
[4, 14, 15, 20-23]. Despite its efficacy, there are documented
concerns with its toxicity and adverse effect profile limiting
the ability of older patients (over 60 years of age) to complete
therapy. For this reason, the R-mini-CHOP regimen has been
administered for patient demographics like our case patient. R-
mini-CHOP features a decreased dose of CHOP chemotherapy
in conjunction with the conventional dose of rituximab [15,
23, 24]. Peyrade et al conducted a prospective, multicenter,
single-arm, phase 2 study of patients over 80 years of age with
a diagnosis of DLBCL, in which they received R-mini-CHOP
therapy. Study results showed a 2-year overall survival of 59%,
2-year progression-free survival of 47%, and improved quality
of life, highlighting R-mini-CHOP therapy as both efficacious
and safe [15, 20]. Another prospective, multicenter, single-
arm, phase 2 study featured R-mini-CHOP in a similar patient
demographic with the addition of ibrutinib, a Bruton tyrosine
kinase inhibitor. This study showed an increased 2-year overall
survival from 59% to 68%, with similar improvements in qual-
ity of life among survivors [15, 20, 23, 24]. While our patient
received the R-mini-CHOP therapy, these studies highlight the
importance of adjusting treatment regimens with consideration
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to adverse effect profile, tolerability, and changes to quality of
life, especially when working with elderly patients who are
diagnosed with this rare, aggressive malignancy.

Conclusions

In conclusion, we report a unique presentation of a rare clin-
icopathologic entity. DLBCL is the most common type of
NHL, with THRLBCL being an extremely rare, aggressive
subtype. There are very few documented cases of THRLBCL
manifesting as severe hypercalcemia. Furthermore, a literature
search revealed no previously reported cases of THRLBCL
manifesting as severe hypercalcemia in an elderly patient. We
thus highlight the importance of including THRLBCL in the
differential diagnosis and workup in all patients with severe,
unexplained hypercalcemia, irrespective of a patient’s age.
We additionally aim to educate on the use of R-mini-CHOP
therapy in the elderly population as well as discuss its toler-
ability and efficacy versus traditional R-CHOP therapy. With
varying clinical presentations and the need for detailed mor-
phological and immunohistochemical analysis, THRLBCL is
a difficult diagnosis to make. However, this aggressive malig-
nancy carries a poor prognosis and therefore requires prompt
recognition and initiation of treatment in the appropriate sce-
nario.
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