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Abstract

Chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/
SLL) transforming into a more aggressive lymphoma (i.e., Rich-
ter syndrome) is well documented in the literature. In recent years,
transdifferentiation of CLL/SLL to histiocytic/dendritic/Langerhans
cell sarcomas has also been reported. We hereby describe a case of a
55-year-old female who was incidentally diagnosed with CLL after
presenting to the hospital for symptoms of undiagnosed rheumatoid
arthritis. At the time of presentation, CLL was stage 1, and the patient
was placed on observation. Eight years after being diagnosed with
CLL, and after several treatment modalities for her rheumatoid ar-
thritis, the patient re-presented with progression of adenopathy, inter-
mittent fevers, 5S-pound weight loss, and worsening respiratory status
requiring airway management. Computed tomography (CT) imaging
revealed a soft tissue mass in the nasopharynx, lingual tonsillar hy-
pertrophy with airway compromise, and bulky cervical, supraclavicu-
lar, and axillary lymphadenopathy. A biopsy of an enlarged cervical
lymph node yielded a diagnosis of histiocytic/dendritic cell sarcoma
favoring interdigitating dendritic cell sarcoma, likely representing
transdifferentiation from CLL/SLL, of which there are no standard
of care treatment guidelines. The patient was treated with ifosfa-
mide, carboplatin, and etoposide (ICE) for three cycles, followed by
rituximab, etoposide, prednisone, vincristine, cyclophosphamide, and
doxorubicin (R-EPOCH) in combination with zanubrutinib. She then
underwent haploidentical hematopoietic stem cell transplantation. At
the time of the making of this manuscript, the patient was 45 days
post-transplant without any notable complications.
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Introduction

Chronic lymphocytic leukemia/small lymphocytic lymphoma
(CLL/SLL) is a common mature B-cell neoplasm consisting of
monomorphic small mature B cells with characteristic immu-
nophenotype (CDS5 positive, CD23 positive, CD19 positive,
CD20 dim, FMC-7 negative, and strongly positive for CD200).
Although CLL and SLL are the same disease, the designation
of CLL or SLL depends on the disease site, with SLL primar-
ily affecting the lymph nodes, spleen, or other extramedullary
organs, and CLL being used for disease manifesting in the pe-
ripheral blood with at least 5 x 10%L monoclonal B cells. Pa-
tients with less than 5 x 10%/L CLL-like cells in the blood and
without lymph node, spleen, or other extramedullary involve-
ment are considered to have monoclonal B-cell lymphocytosis.
Occasionally, CLL/SLL can transform into a more aggressive
lymphoma (i.e., Richter syndrome) among which diffuse large
B-cell lymphoma is the most common type. Recently, rare cas-
es of CLL/SLL with clonally related histiocytic/dendritic cell
sarcoma [ 1-3] or neuroendocrine carcinoma [4] were reported,
providing evidence of transdifferentiation although the exact
relationship between CLL/SLL and histiocytic/dendritic cell
sarcoma or neuroendocrine carcinoma remains unknown.

In this report, we describe another unique case of histio-
cytic/dendritic cell sarcoma developed in a 55-year-old Afri-
can American female who had a history of CLL/SLL.

Case Report

Investigations

The patient is a 55-year-old African American female with a
past medical history of anemia and migraine headaches who
initially presented to our hospital 8 years before the develop-
ment of histiocytic/dendritic cell sarcoma with a chief com-
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plaint of right wrist pain and swelling. Workup at the time
revealed a new diagnosis of seropositive rheumatoid arthritis
as well as an absolute lymphocytosis of 9.6 x 103/mm?3. Flow
cytometry was performed on the peripheral blood. It dem-
onstrated a kappa-restricted B-cell population (88% of total
lymphocytes) expressing CD5, CD19, variable CD20, CD23,
and variable FMC-7 without co-expression of CD10 or CD38,
consistent with CLL. This was initially staged as Rai stage 1
without splenomegaly, hepatomegaly, significant anemia, or
thrombocytopenia. Lymphadenopathy was only detectable by
computed tomography (CT) scan with lymph nodes in the 1
cm range. The patient was asymptomatic and, thus, was placed
on observation. Rheumatoid arthritis was initially managed
with hydroxychloroquine, meloxicam, methotrexate, and pred-
nisone. In the year following diagnosis, the patient received a
hysterectomy for leiomyoma of the uterus. In the years follow-
ing diagnosis and intermittent non-compliance with rheuma-
toid arthritis management, hepatitis B core immunoglobulin M
(IgM) was detected. The patient was managed with tenofovir,
rituximab infusions, and sulfasalazine.

Eight years after the initial diagnosis of CLL and stand-
ard of care monitoring, the patient presented with a progres-
sion of lymphadenopathy, intermittent fevers, 5-pound (lb)
weight loss, and worsening respiratory status requiring airway
management. CT imaging revealed a soft tissue mass in the
nasopharynx representing enlarged adenoidal tissue with dif-
fuse palatine and lingual tonsillar hypertrophy with airway
narrowing and bulky cervical, supraclavicular, and axillary
lymphadenopathy. A positron emission tomography-comput-
ed tomography (PET/CT) scan revealed intense '$F-fluoro-
2-deoxy-D-glucose (FDG) uptake within the nasal-pharyngeal
mass (maximum standardized uptake values (SUVmax) 18.7)
and level IIB cervical chain lymph nodes (SUVmax 20.7), and
bulky conglomerate of FDG-avid lymph nodes throughout the
axillary, periaortic/retroperitoneal, and iliac areas. A complet-
ed blood count showed moderate leukocytosis (WBC 40.7 x
103/mm?, normal range 4.5 - 10.0 x 103/mm?; 100-cell manual
differential: neutrophils 24, lymphocytes 75, monocyte 1),
mild hypochromic-macrocytic anemia (hemoglobin (Hb) 11.8
g/dL, normal range 12.0 - 14.6 g/dL; mean corpuscular volume
(MCV) 97.6 fL, normal range 82.0 - 97.0 fL; mean corpus-
cular hemoglobin concentration (MCHC) 31.1 g/dL, normal
range 32.0 - 35.0 g/dL), and normal platelet count (311 x 103/
mm?, normal range 160 - 360 x 103/mm?) with increased large/
giant platelets (mean platelet volume (MPV) 12.9 fL, normal
range 7.0 - 11.0 fL). A review of the peripheral blood smear
revealed numerous atypical lymphocytes consistent with per-
sistent CLL. She was tested negative for human immunodefi-
ciency virus, hepatitis A, hepatitis B, hepatitis C, coronavirus
disease 2019, influenza A, influenza B, respiratory syncytial
virus, QuantiFERON-TB Gold, and direct antiglobulin tests.
Additional blood test results are summarized in Table 1. CLL
prognosis panel performed at Quest Diagnostics Incorporat-
ed showed 87% of lymphoid cells with CD19 positivity. The
CD19-positive cells showed 1% positivity for ZAP70 and 20%
for CD38. Fluorescence in situ hybridization (FISH) was nega-
tive for trisomy 12, deletions of 6q, ATM (11q22.3), 13ql4,
and TP53 (17p13.1). Chromosomal analysis revealed a nor-
mal karyotype. Beta-2 microglobulin was 2.27 mg/L (normal
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range: < 2.51 mg/L). The patient expressed immunoglobulin
heavy-chain variable region gene (IgHV)3-21 gene family
with unmutated /gHV status. The expression of [gHV3-21 gene
family is associated with poor outcome in CLL, irrespective of
the mutation status [5]. These overall findings were consistent
with unfavorable prognostic features in CLL. At the time of
presentation, the top clinical differential for lymphadenopathy
was a transformation of CLL to an aggressive lymphoma, i.e.,
Richter transformation.

Diagnosis

An ultrasound-guided core biopsy of an enlarged lymph node in
the posterior triangle of the right neck was performed. The he-
matoxylin and eosin (H&E) stained histologic sections showed
lymphoid tissue with many paler areas (Fig. 1). The paler areas
contained sheets of atypical histiocytic/dendritic cells with ir-
regular nuclear contours and prominent/distinct nucleoli (Fig.
2). Occasional mitotic figures were found, including atypical
ones (Fig. 2a). Small mature lymphocytes and scattered eo-
sinophils were admixed (Fig. 2b). By immunohistochemis-
try (IHC, Table 2, Fig. 3), the histiocytic/dendritic cells were
positive for CD4, CD45, CD68 (granular and Golgi pattern),
CD163 (small subset), BCL6, cyclin D1, lysozyme, and S-100,
weakly positive for OCT-2 and BCL2 (subset), and were nega-
tive for CD1a, CD3, CD5, CD10, CD20, CD21, CD23, CD30,
CD79a, ALK1, BOB.1, MUMI1, PAX-5, and cytokeratin AE1/
AE3. Ki67 THC stain showed a high proliferation index. The
morphologic and immunohistochemical features were consist-
ent with histiocytic/dendritic sarcoma with differential diagno-
ses including histiocytic sarcoma and interdigitating dendritic
cell sarcoma. S-100 expression can help to differentiate these
two entities. According to the current World Health Organi-
zation classification, S-100 expression in histiocytic sarcoma
is often weak and focal while neoplastic cells of interdigitat-
ing dendritic cell sarcoma consistently express S-100 protein.
Nonetheless, histiocytic sarcoma and interdigitating dendritic
cell sarcoma may show overlap or hybrid features, defying
precise classification, especially in small biopsies as in our
cases. In the present case, the histiocytic/dendritic cells were
diffusely S-100 positive, but some cells showed weak staining.
Given the diffuse S-100 positivity in the submitted specimen,
interdigitating dendritic cell sarcoma was favored. The back-
ground small lymphocytes were composed of many small T-
cells (CD3 and CDS5 positive) with a small focus of CLL/SLL
(B-cell markers, CDS5, and CD23 positive) (Fig. 4). The over-
all findings may represent histiocytic/dendritic cell sarcoma,
which could have transdifferentiated from CLL/SLL. TEM-
PUS next-generation sequencing (NGS) (Tempus Lab, Inc.,
Chicago, IL, USA) was performed on the lymph node biopsy
paraffin block and the peripheral blood for further molecular
characterization of the histiocytic/dendritic cell sarcoma and
the CLL, as well as their clonal relationship. NGS of the lymph
node sample revealed ALK p.T1151M splice region variant -
gain of function (GOF) (15.5%), KRAS p.G13D missense vari-
ant (exon 2) - GOF (13.0%), RBM10 p.K707* stop gain - loss
of function (LOF) (6.1%), and SPEN p.Q3355* stop gain -
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Table 1. Blood Test Results at Harbor-UCLA Medical Center at Presentation of Progressive Lymphadenopathy

Test Result Normal range
Sodium 139 mmol/L 136 - 144 mmol/L
Potassium 4.3 mmol/L 3.6 - 5.1 mmol/L
Chloride 107 mmol/L 101 - 111 mmol/L
Co, 27 mmol/L 22 - 32 mmol/L
Blood urea nitrogen (BUN) 13 mg/dL 8 - 20 mg/dL
Creatinine 0.91 mg/dL 0.64 - 1.27 mg/dL
Calcium 9.3 mg/dL 8.9-10.3 mg/dL
Phosphorous 4.0 mg/dL 2.4 -4.7 mg/dL
Magnesium 2.1 mg/dL 1.8 - 2.5 mg/dL
Total protein 6.6 g/dL 6.4 -8.3 g/dL
Albumin 3.7 g/dL 3.5-4.8 g/dL
Immunoglobulin A 285 mg/dL 40 - 350 mg/dL
Immunoglobulin G 1,180 mg/dL 650 - 1,600 mg/dL
Immunoglobulin M 54 mg/dL 50 - 300 mg/dL
Alkaline phosphatase 65 U/L 38 -126 U/L
Aspartate transaminase (AST) 14 U/L 15-41 U/L
Alanine transaminase (ALT) 15 U/L 10 - 40 U/L

Total bilirubin 0.4 mg/dL 0.3 - 1.2 mg/dL
Bilirubin, direct <0.1 mg/dL 0.1 -0.5 mg/dL
Haptoglobin 249 mg/dL 36 - 195 mg/dL
Glucose 101 mg/dL 74 - 118 mg/dL
Beta-2 microglobulin 1.4 mg/L 0.8 -2.2 mg/L
Prothrombin time (PT) 13.4s 11.5-145s

INR 1.04 0.86-1.15

Partial thromboplastin time (PTT) 26.1s 234-348s
Fibrinogen 545 mg/dL 215 - 450 mg/dL
Lactate dehydrogenase 154 U/L 98 -192 U/L

Uric acid 6.7 mg/dL 2.6 - 8.0 mg/dL

INR: international normalized ratio.

LOF (6.1%), as well as overexpression of NFKBI, NFKB2,
and MAP2K1 by RNA sequencing. No gene rearrangements or
reportable altered splicing events were identified. NGS of the
peripheral blood revealed ALK p.T1151M splice region variant
- GOF (4.0%), TP53 p.Y 163C missense variant - LOF (0.4%),
KRAS p.G13D missense variant (exon 2) - GOF (0.4%),
CCNEI p.A214V missense variant - unknown significance
(46.5%), NF1 p.A706V missense variant - unknown signifi-
cance (0.5%), and ATM p.L.2452R missense variant - unknown
significance (0.3%). No currently approved targeted therapies
were reported on either sample.

Treatment and follow-up

Given the initial clinical suspicion of Richter transformation,
the patient was originally scheduled to begin therapy with
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rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisone (RCHOP). However, after receiving a final diag-
nosis of histiocytic/dendritic cell sarcoma, the decision was
made to initiate bridging therapy with ifosfamide, carbopla-
tin, etoposide (ICE) for three cycles, followed by allogeneic
hematopoietic stem cell transplantation (HSCT) instead. Re-
peat PET/CT was performed, which revealed interval response
post-chemotherapy (e.g., SUVmax 9.0 at the nasal-pharyngeal
mass, 2.1 - 2.5 at the level IIB cervical nodes, and < 2.5 at the
axillary lymph nodes). Unfortunately, approximately 1 month
later, the patient had worsening cervical and axillary lymphad-
enopathy, increased fatigue, and bone pain. The patient under-
went repeat PET/CT, which noted an increased SUVmax of 4
at the cervical nodes and 3.5 at the axillary nodes, indicating
relapse. A surgical biopsy of five right cervical nodes was per-
formed on one single large lymph node and four smaller lymph
nodes. Persistent CLL/SLL was noted in all four smaller lymph
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Figure 1. Photomicrograph of the ultrasound-guided core biopsy of an
enlarged lymph node in the posterior triangle of the right neck shows
lymphoid tissue with many paler areas. (H&E stain, original magnifica-
tion, x 100). H&E: hematoxylin and eosin.

nodes. Extensive necrosis was seen in the larger lymph node
without any viable histiocytic/dendritic cell neoplasm. The
patient was subsequently initiated on rituximab, etoposide,
prednisone, vincristine, cyclophosphamide, and doxorubicin
(R-EPOCH) in combination with zanubrutinib. She then un-
derwent haploidentical HSCT. At the time of the making of
this manuscript, the patient was 45 days post-transplant and
had no complaints (Table 3).

Discussion

Histiocytic/dendritic cell sarcomas are extremely rare tumors
deriving from bone marrow common myeloid progenitor cells
that give rise to monocytes, histiocytes, and dendritic cells such
as interdigitating dendritic cells and Langerhans cells. They
are often associated with an aggressive clinical course [6].
In a small subset of cases, histiocytic/dendritic cell sarcomas
arose in the setting of lymphoid malignancy. The histiocytic/

Table 2. Immunologic Characterization of the Histiocytic/Den-
dritic Cells by Immunohistochemistry

CDla -

CD3 -

CD4 +

CD5 -

CD10 -

CD20 -

CD21 -

CD23 -

CD30 -

CD45 +

CD68 + (granular and Golgi pattern)
CD79a -

CD163 + (small subset)

ALK1 -

BCL2 + (subset, weak)

BCL6 +

Bob.1 -

Cyclin D1 +

Cytokeratin AE1/AE3 -

Ki67 + (high)

Lysozyme +

MUM1 -

OCT-2
PAX-5 -
S-100 +

dendritic cell sarcomas developed either synchronously or, in
most cases, at a later point in time following a preceding lym-
phoid neoplasm. The most common lymphoid neoplasms as-
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Figure 2. Photomicrographs of the ultrasound-guided core biopsy of an enlarged lymph node in the posterior triangle of the right
neck. The paler areas contain sheets of atypical histiocytic/dendritic cells with irregular nuclear contours and prominent/distinct
nucleoli. There are occasional mitotic figures, including atypical ones (a, short arrow). Small mature lymphocytes and scattered
eosinophils (b, long arrows) are admixed (H&E stain, original magnification, (a) x 200, (b) x 400). H&E: hematoxylin and eosin.
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Figure 3. Immunohistochemical (IHC) characterization of the tumor. The histiocytic/dendritic cells are positive for CD4 (a), CD45
(not shown), CD68 (granular and Golgi pattern (b), CD163 (small subset, not shown), BCL6 (c), cyclin D1 (d), lysozyme (e),
and S-100 (f), weakly positive for OCT-2 (g) and BCL2 (subset, not shown), and were negative for CD1a (not shown), CD3 (not
shown), CD5 (not shown), CD10 (not shown), CD20 (not shown), CD21 (not shown), CD23 (not shown), CD30 (not shown),
CD79a (not shown), ALK1 (not shown), BOB.1 (h), MUM1 (not shown), PAX-5 (not shown), and cytokeratin AE1/AE3 (not
shown). (i) Ki67 IHC stain shows a high proliferation rate (immunoperoxidase staining; original magnification, x 200).

sociated with histiocytic/dendritic cell sarcomas are follicular
lymphoma, CLL/SLL, B-lymphoblastic leukemia/lymphoma,
and T-lymphoblastic leukemia/lymphoma [6, 7]. In addition,
histiocytic/dendritic cell sarcomas have been reported to be as-
sociated with other neoplastic processes such as acute myeloid
leukemia (AML), multiple myeloma, mixed germ cell tumors,
splenic marginal zone lymphoma, papillary transitional carci-
noma of the bladder, and renal cell carcinoma [1, 2, 6]. Patients
with concomitant hematologic malignancies (e.g., lymphoma,
AML) tend to have a worse prognosis than those without [1].
Several studies have suggested the clonal relationship be-
tween histiocytic/dendritic cell sarcomas and associated lym-
phoid malignancies to postulate that histiocytic/dendritic cell
sarcoma can be transdifferentiated from underlying lymphoid
neoplasms [2, 6, 8]. The clonal relationship between the neo-
plastic lymphoid cells and the cells of histiocytic/dendritic lin-
eage was usually determined using laser-capture microdissec-
tion technique when the two diseases were mixed. However,
in our patient, the lymph node biopsy showed the lymph node
was largely replaced by histiocytic/dendritic cell sarcoma in a
background of reactive T cells, with only focal minimal CLL/
SLL components, whereas her peripheral blood contained
CLL cells without evidence of histiocytic/dendritic cell sar-
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coma. Therefore, we selected the paraffin block of the lymph
node biopsy with no obvious CLL/SLL foci for the NGS test-
ing. By NGS, ALK p.T1151M and KRAS p. G13D mutations
were detected in both the lymph node and the peripheral blood
in our patient, supporting the clonal relationship between the
histiocytic/dendritic sarcoma and CLL/SLL. Additional mu-
tations were detected in the lymph node (RBM10 p.K707*
and SPEN p.Q3355%) and peripheral blood (7P53 p.Y163C,
CCNEI p.A214V, NF1 p.A706V, and ATM p.L2452R), sug-
gesting clonal evolution. Recurrent karyotypic or molecular
abnormalities have not been reported for histiocytic sarcoma
or interdigitating dendritic cell sarcoma. Due to the rarity of
these entities, it is unknown whether the mutations observed
in our case are commonly seen in histiocytic sarcoma or inter-
digitating dendritic cell sarcoma.

Studies showed that CLL with TP53 disruption, c-MYC
abnormalities, unmutated /IGHV (< 2%), CD38 gene polymor-
phisms, stereotypy, non-del(13q), and/or /IGHV4-39 gene us-
age had a relatively high risk for Richter’s transformation [9],
while normal cytogenetic findings (four in six cases), deletion
of 17p (two in six cases), and/or /IGHV4-39 gene usage (four
in five cases) were common in the CLL/SLL cells in patients
with clonally related histiocytic/dendritic cell sarcoma and
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Figure 4. A small focus of chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL) by immunohistochemistry. The
CLL/SLL cells are negative for CD3 (a), but express CD5 (b), CD20 (c), and CD23 (d). The background T-lymphocytes are posi-
tive for both CD3 and CD5 (immunoperoxidase staining; original magnification, x 200). CLL/SLL: chronic lymphocytic leukemia/

small lymphocytic lymphoma.

CLL/SLL [2]. Chromosomal analysis and CLL FISH panel
performed on the peripheral blood of our patient revealed a
normal karyotype with negative FISH results for trisomy 12,
deletions of 6q, ATM (11q22.3), 13q14, and TP53 (17p13.1).
The CLL cells in our patient expressed IgHV3-21 gene family
with unmutated /gVH status.

The common clonal origin between CLL/SLL and his-
tiocytic/dendritic cell sarcoma indicates that the histiocytic/
dendritic cell sarcoma may represent transformation/transdif-
ferentiation from CLL/SLL. The exact mechanisms of trans-
formation or transdifferentiation are not clear. However, it is
possibly due to the direct lineage switch or de-differentiation
of neoplastic lymphoid cells to early progenitors followed by
redifferentiation of these progenitors to cells of another line-
age [4]. Other than the transdifferentiation hypothesis, another
possibility is that the neoplastic lymphocytes and the neoplas-

Table 3. Treatment Regimens and Responses by Line of Therapy

tic histiocytic/dendritic cells may arise from a common precur-
sor that differentiates along different oncogenic pathways [10].
This possibility is less favored given the finding that in no case
reported did the histiocytic/dendritic cell tumor precede the di-
agnosis of the lymphoid neoplasm.

In our patient, the diagnosis of histiocytic/dendritic cell
sarcoma was approximately 8 years following the diagnosis
of stage 1 CLL. The interval of diagnosis in our patient is
within the time frame of prior case reports. This interval has
been reported to range from simultaneous diagnosis of CLL/
SLL to 11 years after initial diagnosis of CLL/SLL [2, 3]. Our
patient received treatment for rheumatoid arthritis including
hydroxychloroquine, methotrexate, and six infusions of rituxi-
mab before the diagnosis of histiocytic/dendritic cell sarcoma.
Although anti-rheumatic drugs, especially methotrexate, can
cause lymphoproliferative disease (MTX-LPD), it is unclear

Line of therapy Treatment regimen

Treatment response

First Ifosfamide, carboplatin, etoposide (ICE) x 3 cycles

Second

Rituximab, etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin (R-EPOCH)

Partial response

To be determined

+ zanubrutinib x 2 cycles (at the time of manuscript, one cycle was administered)

Followed by allogeneic hematopoietic stem cell transplantation (HSCT) (planned)
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if these drugs in this setting affected the transdifferentiation of
CLL/SLL to histiocytic/dendritic cell sarcoma in this case. In
the study by Feldman et al [8], six of eight patients with clon-
ally related follicular lymphomas and histiocytic/dendritic cell
sarcomas were treated prior to the rituximab era, and four of
the eight cases were diagnosed prior to any therapy for the pri-
mary follicular lymphoma, arguing against the role of rituxi-
mab or therapy in altering the lineage of the malignant clone.
Unfortunately, no standard of care or treatment guide-
lines exist for histiocytic/dendritic cell sarcomas. The treat-
ment modality is customarily based on stage. For localized
disease, treatment typically involves upfront surgical resection
followed by adjuvant radiation therapy, whereas multi-agent
chemotherapy is usually reserved for more extensive disecase
[11]. Given the rarity of histiocytic sarcoma and interdigitat-
ing dendritic cell sarcoma, no single chemotherapy regimen
has shown increased efficacy over another. However, due to
the aggressive nature of the diseases, similar regimens used
to treat diffuse large B-cell lymphoma are commonly used
[12]. These regimens include cyclophosphamide, doxorubicin,
vincristine, prednisone (CHOP) or ifosfamide, cisplatin, and
etoposide (ICE). For this patient, the initial chemotherapy
regimen chosen was ICE, although the rarity of concurrent
histiocytic/dendritic cell sarcoma and CLL/SLL and the lack
of extensive statistics notably make this occurrence a complex
management issue. In one case report, it was documented that
interdigitating dendritic cell sarcoma had regressed spontane-
ously in the setting of SLL without the use of chemotherapy
[3]. However, unfortunately, it is also noted that approximately
50% of patients with metastatic interdigitating dendritic cell
sarcoma succumb to the disease despite aggressive therapy.
The prognostic factors in histiocytic sarcoma and interdigi-
tating dendritic cell sarcoma have yet to be established, but
the Eastern Cooperative Oncology Group performance status
2 - 4, Ann Arbor stage I1I - IV, elevated lactate dehydrogenase
(LDH), extra-nodal disease, and bulky or intra-abdominal dis-
ease at presentation have been found to be poor prognostic fac-
tors in histiocytic or dendritic cell neoplasms [13]. The genetic
mutations associated with these neoplasms are also likely to
have a prognostic significance. For example, 7P53 is consid-
ered a gatekeeper for cellular growth and division and, when
mutated, can lead to a poor prognosis in numerous malignan-
cies, including non-Hodgkin lymphomas [14]. Genetic altera-
tions in 7P53 have been reported to also be associated with
early relapse in hematologic malignancies, including acute
lymphoblastic leukemia [15]. Although the significance of
TP53 mutations in histiocytic/dendritic cell sarcoma has yet
to be established, it is possible that the presence of a TP53
mutation in these patients could have led to early relapse and,
unfortunately, may confer a poor prognosis in the future.

Learning points

CLL/SLL and other lymphoid neoplasms can transform into
histiocytic/dendritic cell sarcoma in extremely rare cases. The
diagnosis of this lineage conversion relies on a combination of
immunophenotypic analysis and cytogenetic/molecular stud-
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ies [16]. Although putative mechanisms for transformation
have been proposed, additional research is necessary to further
elucidate pathogenesis. There are no standard-of-care treat-
ments for concurrent CLL/SLL and histiocytic/dendritic cell
sarcoma, and case reporting is critical to help improve patient
outcomes.
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