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Abstract
Diffuse large B-cell lymphoma (DLBCL) is one of several subtypes of non-Hodgkin’s lymphoma, and one
that can present in a myriad of ways. One unique and particularly aggressive presentation is leukemic
transformation with CD5 positivity, which leads to systemic symptoms, a relatively high peripheral tumor
load, and higher rates of CNS involvement. The prevalence of leukemic transformation has not been
determined, as published literature is limited to case reports and small case series. CD5 positivity appears to
be even rarer and is only found in a small fraction of DLBCL with leukemic transformation. Treatment
regimens for this presentation have not been well-established due to the rarity of the disease and paucity of
literature on the subject. Our patient, a 76-year-old female with a history of previously treated stage IIIB
follicular lymphoma, was found to have CD5+ DLBCL with leukemic transformation. She was treated with
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) along with intrathecal
methotrexate (IT MTX)/cytarabine after CNS involvement was diagnosed. The patient tolerated therapy well,
with an objective reduction in leukocytosis and blast count. To our knowledge, this is the first such case of
CD5+ DLBCL with leukemic transformation treated with dose-reduced R-CHOP and IT MTX/cytarabine. Her
response to therapy indicates that this regimen could be a viable option for the treatment of this exceedingly
rare disease presentation.
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Introduction
Diffuse large B-cell lymphoma (DLBCL) is a relatively common subtype of non-Hodgkin’s lymphoma but has
a variable presentation. One rare presentation is leukemic transformation, in which malignant cells enter
the peripheral circulation, leading to systemic symptoms, a high tumor burden, profound leukocytosis, and a
high risk for CNS involvement. When also positive for CD5, this malignancy becomes even more rare and
aggressive. We presented here a case with both of these features, occurring in the form of CD5+ DLBCL with
leukemic transformation. 

Due to the rarity of this condition, current literature does not have enough evidence as to which treatment
regimens lead to optimal patient benefit, though aggressive treatment regimens like rituximab,
cyclophosphamide, vincristine, doxorubicin, and dexamethasone (R-hyper-CVAD) have been proposed.
Given her age and comorbidities, our patient was deemed too frail for such an aggressive regimen and was
treated instead with dose-attenuated rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisone (R-CHOP) and intrathecal methotrexate (IT MTX)/cytarabine once cerebrospinal fluid (CSF)
involvement had been confirmed. We found that this regimen did lead to an objective decrease in tumor
burden, yielding a significant improvement in both leukocytosis and blast count. To our knowledge, this is
the first such case treated in this manner.

Case Presentation
Our patient is a 76-year-old African-American female who presented with fatigue, nausea and vomiting over
a period of three days. She had a history of infiltrating ductal carcinoma of the breast, discovered and treated
in 2000 with modified radical mastectomy and in remission after five years of tamoxifen therapy. She also
had stage IIIB follicular lymphoma, discovered and treated in 2013 with six cycles of
bendamustine/rituximab. She completed therapy in January 2014 and, following remission, underwent nine
bimonthly cycles of rituximab maintenance therapy. Upon presentation, her leukocyte count was 395,000
with 98% blasts, her hemoglobin (Hgb) was 5.1 g/dL, and her serum potassium was 7.9 mmol/L. Flow
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cytometry confirmed B-cell malignancy (CD5+, CD10+, CD19+, CD20+, CD34-, TDT-) and large blasts were
present on a peripheral smear (Figure 1), along with aggregates of abnormal cells on bone marrow biopsy
(Figure 2). Cytogenetic and fluorescence in situ hybridization (FISH) analysis revealed high-grade DLBCL
with leukemic transformation (Myc+, IGH+, Bcl-2+). She began systemic chemotherapy with CHOP, dose
attenuated by 25% due to patient frailty, and rituximab held initially due to concerns of disease flare and
extreme tumor lysis. A lumbar puncture was performed due to a high risk of CNS involvement, which
revealed CSF dissemination of disease (Figure 3) and which was later treated with IT MTX alternated with
cytarabine. Rituximab was added to the chemotherapy regimen on post-CHOP day six due to persistent
leukocytosis. The patient tolerated therapy well, demonstrating an objective decrease in leukocytes (from
395,000 to 15,100) and blast count (from 98% to 17%) prior to discharge, along with a complete absence of
blast cells in her CSF. She later completed a second cycle of R-CHOP and IT chemotherapy on an outpatient
basis, after which her leukocyte count was 22,850 (87.9% neutrophils, 1.2% granulocytes, 4.0% lymphocytes,
6.6% eosinophils, 0.0% basophils) with no evidence of blasts on peripheral smear or malignant cells on CSF
cytometry.

FIGURE 1: Peripheral blood smear showing leukocytosis and large blast
cells.
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FIGURE 2: Bone marrow biopsy showing hypercellularity and large
aggregates of abnormal cells.

FIGURE 3: Cerebrospinal fluid showing blast cell infiltration before
treatment.

Discussion
Despite CD5+ DLBCL accounting for 5-10% of all DLBCL cases [1], its progression to the leukemic phase is
exceedingly rare. It is unclear why this progression occurs in a small subset of patients. However, one
mechanism proposed is that differential expression of adhesion molecules facilitates the migration of
lymphocytes from lymph nodes into the systemic circulation [2]. The CD5 positivity is of particular concern,
as it has been posited to support B-cell survival and decrease feedback mechanisms that can lead to cell
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death [3]. It is also more likely to present in an advanced clinical stage after CNS involvement and carries a
poorer prognosis due to a less favorable response to chemotherapy [4]. 

Published literature is limited to individual case reports and case series, which prevents a more thorough
characterization of incidence and/or prevalence. One study by Yamaguchi et al. revealed four out of 120
(3.3%) CD5+ DLBCL patients presenting with leukemic transformation [5], while another study by
Muringampurath-John et al. revealed five out of 29 (17.2%) DLBCL patients with leukemic transformation
presenting with CD5 positivity [6]. Both studies highlight the rarity of this disease but were not able to fully
quantify it.

The literature is also unclear as to the optimal treatment regimens for the combined presentation of CD5+
DLBCL with leukemic transformation. An increasing number of case reports separately detail both DLBCL
with leukemic transformation [7-11] and CD5 positivity [4,12], but mentions of dual presentation have been
limited, as have case series and larger studies [5-6]. The authors of these reports, where treatment is
discussed, ultimately favor an anthracycline-based treatment regimen, often paired with rituximab, though
R-hyper-CVAD with alternating IT MTX/cytarabine [13] has also been reported. 

Two studies were found to be of particular importance to this discussion, as they highlight two established
differences in the treatment approach. Muringampurath-John et al., who focused on the leukemic phase of
DLBCL, recommended anthracycline-based regimens with rituximab (R-CHOP or similar), finding complete
remission (CR) in 54% of patients with a 4-year overall survival (OS) of 50% [6]. However, as mentioned
above only five of these treated cases were CD5+ and their outcomes were not stratified given the small
sample size. Yamaguchi et al., on the other hand, focused on CD5+ DLBCL and recommended anthracycline-
based regimens without rituximab, finding CR in 68% of patients with 5-year OS of 38% [5]. Again, however
only two cases in the study were noted to have an immunoblastic phenotype similar to our case and, given
the small sample size, those outcomes were not stratified. So although we have readily available data on
treatments and outcomes for both leukemic transformation of DLBCL and CD5+ DLBCL, there is a lack of
data on the most optimal treatment regimen for a patient presenting with both of these features. We present
our case as an illustration of a possible treatment approach with R-CHOP and IT MTX/cytarabine, which for
our patient led to rapid debulking and response. Our results, of course, warrant further study and we hope
that our report will lead to further discussion regarding optimal treatment for this rare disease presentation.

Conclusions
CD5+ DLBCL and DLBCL with leukemic transformation are rare presentations of non-Hodgkin’s lymphoma,
but both have been reported with increasing regularity and have established treatment regimens. Our report
is unique in that the patient presented with an exceedingly rare case of both of these features. CD5+ DLBCL
with leukemic transformation is a poorly understood disease without a clear pathophysiologic mechanism
and for which a standard of care has not been established. We found that our patient showed a measurable
clinical response to dose-attenuated R-CHOP and IT MTX/cytarabine, as evidenced by an absence of blast
cells and CSF cytology after two cycles. Further studies are needed, particularly clinical trials, to better care
for patients with this diagnosis and to more firmly establish an optimal chemotherapeutic regimen.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Jain P, Fayad LE, Rosenwald A, Young KH, O'Brien S: Recent advances in de novo CD5+ diffuse large B cell

lymphoma. Am J Hematol. 2013, 88:798-802. 10.1002/ajh.23467
2. Drillenburg P, Pals ST: Cell adhesion receptors in lymphoma dissemination. Blood. 2000, 95:1900-1910.
3. Gary-Gouy H, Harriague J, Bismuth G, Platzer C, Schmitt C, Dalloul AH: Human CD5 promotes B-cell

survival through stimulation of autocrine IL-10 production. Blood. 2002, 100:4537-4543. 10.1182/blood-
2002-05-1525

4. Carulli G, Ciancia EM, Caracciolo F, et al.: A rare case of de novo CD5+ diffuse large B-cell lymphoma in
leukemic phase and positive for CD13. Hematol Rep. 2017, 9:7437. 10.4081/hr.2017.7437

5. Yamaguchi M, Nakamura N, Suzuki R, et al.: De novo CD5+ diffuse large B-cell lymphoma: results of a
detailed clinicopathological review in 120 patients. Haematologica. 2008, 93:1195-1202.
10.3324/haematol.12810

6. Muringampurath-John D, Jaye DL, Flowers CR, et al.: Characteristics and outcomes of diffuse large B-cell
lymphoma presenting in leukaemic phase. Br J Haematol. 2012, 158:608-614. 10.1111/j.1365-
2141.2012.09209.x

2021 Cordova et al. Cureus 13(6): e15838. DOI 10.7759/cureus.15838 4 of 5

https://dx.doi.org/10.1002/ajh.23467
https://dx.doi.org/10.1002/ajh.23467
https://pubmed.ncbi.nlm.nih.gov/10706853/
https://dx.doi.org/10.1182/blood-2002-05-1525
https://dx.doi.org/10.1182/blood-2002-05-1525
https://dx.doi.org/10.4081/hr.2017.7437
https://dx.doi.org/10.4081/hr.2017.7437
https://dx.doi.org/10.3324/haematol.12810
https://dx.doi.org/10.3324/haematol.12810
https://dx.doi.org/10.1111/j.1365-2141.2012.09209.x
https://dx.doi.org/10.1111/j.1365-2141.2012.09209.x


7. Hazarika B: Diffuse large B-cell lymphoma in leukemic phase. Blood. 2014, 124:2159. 10.1182/blood-2014-
07-587782

8. Wong E, Juneja S: Diffuse large B-cell lymphoma in leukemic phase with flower cell morphology . Blood.
2014, 123:3378. 10.1182/blood-2014-03-559088

9. Crane GM, Perkins AS: Leukemic presentation of diffuse large B-cell lymphoma: an unusual pattern
associated with splenic involvement. Blood. 2017, 130:2233. 10.1182/blood-2017-08-800094

10. Pires PP, Kanegae MY, Rays J, et al.: Diffuse large B-cell lymphoma presenting in the leukemic phase.
Autops Case Rep. 2016, 6:41-45. 10.4322/acr.2016.027

11. Suresh PK, Basavaiah SH, Goel M, Dsouza S, Rai S: Diffuse large B-cell lymphoma in blood and bone
marrow: a rare presentation of leukemic phase at diagnosis. Hematol Transfus Cell Ther. 2020, 42:180-183.
10.1016/j.htct.2019.04.005

12. Hsiao H-H, Wang H-C, Tsai Y-F, Hsiao C, Cho S-F, Liu Y-C: Leukemic phase of CD5+ diffuse large B-cell
lymphoma. Turk J Haematol. 2018, 35:197-198. 10.4274/tjh.2016.0447

13. Sinkoff J, Olteanu H, Peterson JF, Shah NN: Leukemic phase and CSF involvement of diffuse large B-cell
lymphoma with a complex karyotype including a TP53 deletion. Clin Case Rep. 2018, 6:235-237.
10.1002/ccr3.1250

2021 Cordova et al. Cureus 13(6): e15838. DOI 10.7759/cureus.15838 5 of 5

https://dx.doi.org/10.1182/blood-2014-07-587782
https://dx.doi.org/10.1182/blood-2014-07-587782
https://dx.doi.org/10.1182/blood-2014-03-559088
https://dx.doi.org/10.1182/blood-2014-03-559088
https://dx.doi.org/10.1182/blood-2017-08-800094
https://dx.doi.org/10.1182/blood-2017-08-800094
https://dx.doi.org/10.4322/acr.2016.027
https://dx.doi.org/10.4322/acr.2016.027
https://dx.doi.org/10.1016/j.htct.2019.04.005
https://dx.doi.org/10.1016/j.htct.2019.04.005
https://dx.doi.org/10.4274/tjh.2016.0447
https://dx.doi.org/10.4274/tjh.2016.0447
https://dx.doi.org/10.1002/ccr3.1250
https://dx.doi.org/10.1002/ccr3.1250

	CD5+ Diffuse Large B-Cell Lymphoma With Leukemic Transformation: A Rare Case With Central Nervous System Involvement, Treated With R-CHOP and Intrathecal Methotrexate/Cytarabine
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Peripheral blood smear showing leukocytosis and large blast cells.
	FIGURE 2: Bone marrow biopsy showing hypercellularity and large aggregates of abnormal cells.
	FIGURE 3: Cerebrospinal fluid showing blast cell infiltration before treatment.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


