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Infiltrative Rash Secondary to Leukemic-Phase Diffuse 
Large B-Cell Lymphoma With t(14;18), CDKN2A and MLL 

Deletion

Iris Y. Shenga, d, Diana O. Treabab, Kenneth D. Bishopc

Abstract

Diffuse large B-cell lymphoma (DLBCL) is a heterogeneous and 
highly aggressive subtype of non-Hodgkin’s lymphoma. It common-
ly presents as rapidly-growing, painless lymphadenopathy (LAD). 
DLBCL presenting in leukemic-phase is rare, with fewer than 40 cas-
es published. Chemotherapy remains the standard approach, although 
selecting the correct regimen has become more perplexing in patients 
with CDKN2A mutations. Patients with MLL- and CDKN2A-posi-
tive DLBCL may benefit from therapy with a dose-adjusted regimen 
of rituximab, etoposide, prednisone, vincristine, cyclophosphamide, 
and doxorubicin (DA-R-EPOCH) compared to traditional rituximab, 
cyclophosphamide, doxorubicin, vincristine, prednisone (R-CHOP). 
Herein, we report a case of leukemic-phase DLBCL presenting as a 
cutaneous eruption of the bilateral lower extremities, which has not 
been previously reported in the literature.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is a rare and high-
ly aggressive subtype of non-Hodgkin’s lymphoma (NHL) 
[1]. DLBCL is histologically characterized by large atypical 
lymphoid-appearing cells with pale blue cytoplasm; round, 
irregular, and vesicular nuclei with prominent nucleoli, and 
relatively abundant cytoplasm [2] commonly manifest as 

lymphadenopathy (LAD) of the neck, thorax, or abdomen. 
However, extra-nodal presentations have been described in 
the gastrointestinal tract, liver, spleen, and the skin [3]. There 
are numerous case reports of primary cutaneous DLBCL, leg 
type, defined as a primary cutaneous lymphoma with no organ 
or nodal involvement at the time of diagnosis [4]. Secondary 
lymphomatous cutaneous lesions involving the head, neck or 
trunk are estimated to be around 6% of DLBCL cases [5]. In 
general, skin manifestations indicate a poor prognosis, with an 
estimated 5-year overall survival (OS) of 43-63% [5]. There 
have been no reports of leukemic-phase DLBCL with skin 
manifestations to date, as this is a rare entity [6]. A leukemic 
phase of lymphoma is more commonly associated with mantle 
cell, follicular, and anaplastic lymphomas [1, 7, 8].

Case Report

A 66-year-old Caucasian female with a past medical history of 
exercise-induced pulmonary hypertension, obstructive sleep ap-
nea, and asthma, presented with a diffuse, non-pruritic, purple 
rash of the bilateral lower extremities of 1 week duration. The 
rash was accompanied by one episode of fever and low back 
pain. The patient endorsed weight gain and did not report night 
sweats prior to presentation. Physical exam revealed a healthy-
appearing, pale woman with non-blanching, pink and purple 
papules over both lower extremities, and one indurated, firm, 
pink and brown plaque over the left medial malleolus (Fig. 1).

Laboratory studies revealed a leukocytosis with a total 
white blood cell (WBC) count of 46.6 × 109/L (28% poly-
morphonuclear cells, 13% band forms, 16% lymphocytes, and 
34% atypical lymphoid cells (Fig. 2a)), lactate dehydrogenase 
> 3,600 IU/L, and uric acid 15.2 mg/dL.

Radiographic studies of the chest, abdomen, and pelvis re-
vealed minimally prominent mesenteric lymph nodes, which 
were not reported as pathologically enlarged, with no other 
mass or potential primary lesion identified.

Flow cytometry of peripheral blood identified 44% neo-
plastic B-lymphoid cells expressing CD19, CD20, CD10, and 
CD38. Analysis of bone marrow aspirate (Fig. 2b) and biopsy 
was remarkable for a hypercellular marrow with 80-90% blast-
like, surface-IgG-positive B-lymphoid cells, which tested pos-
itive for MUM1, CD10, and bcl2. Ten percent of the abnormal 
population was c-myc-positive. The abnormal neoplastic B-
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lymphoid population was negative for cyclin D1, CD34, and 
TdT. FISH studies detected the presence of a t(14;18) trans-
location, IGH-BCL2 fusion, and deletion of CDKN2A and 
MLL. A c-myc rearrangement was not detected. Cutaneous 
punch biopsy (Fig. 3a) of the right medial malleolus showed a 
dense infiltration of the subcutaneous fat and dermis by CD20 

(Fig. 3b) with only a small subset of admixed CD3-positive T 
cells noted (Fig. 3c). The B-lymphoid population was uniform-
ly PAX5, MUM-1 (Fig. 3d), CD10 (Fig. 3e), bcl6 and CD31-
positive and had a high proliferation rate (almost 100%) as 
highlighted by their immunoreactivity to the MIB-1 antibody 
(Fig. 3f). The neoplastic lymphoid population was negative for 
TdT, CD34, CD5, CD56, CD138, and EBV latent membrane 
protein antibody. Together, the findings were interpreted to be 
most consistent with a leukemic-phase DLBCL. Due to the as-
sociated co-expression of MUM1 and CD10, this lymphoma 
could not be further classified based on the Hans algorithm [9].

Upon presentation, treatment was initiated with rasburicase 
and intravenous fluids for tumor lysis syndrome. Reports have 
shown that DLBCL with CDKN2A deletion has poor outcomes 
with standard R-CHOP therapy, so anti-neoplastic therapy was 
initiated with DA-R-EPOCH [10-12]. The patient subsequently 
sought care in another institution and continued treatment with 
R-CHOP and intrathecal methotrexate (MTX). The patient’s 
rash and leukocytosis resolved after the first cycle of DA-R-
EPOCH. After the third cycle of R-CHOP and MTX, the patient 
presented to our emergency department with febrile neutropenia 
and mucositis, and was found to have a methotrexate level of 
0.19 µmol/L. She ultimately died due to complications from se-
vere sepsis. In this particular case, only pallor and rash, which is 
a non-descript finding, was seen on initial presentation. This is 
the first report of leukemic-phase DLBCL with its initial mani-
festation as a bilateral lower extremity infiltrative skin rash.

Discussion

NHL is the seventh most common cancer in the United States. 

Figure 2. (a) Three large lymphoma cells and a neutrophil, peripheral blood smear, Wright’s stain, immersion oil, objective × 100. 
(b) Many lymphoma cells, bone marrow aspirate smear Wright’s stain, immersion oil, objective × 100.

Figure 1. Rash over left medial malleolus seen on initial presentation.
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In 2016, there was an estimated 73,000 new cases of NHL 
[13]. Of these cases, approximately 20-30% were DLBCL [3, 
5, 14, 15]. Median age of diagnosis is 66, with a median age 
of death around 76 years old [3, 13]. Approximately 60% of 
patients present with a rapidly-enlarging lymph node in the 
neck, torso, or axillary region, although 40% of patients have 
extranodal disease [3]. Common extra-nodal sites are the gas-
trointestinal tract and stomach [3]. One-third of patients pre-
sent with B symptoms, one-half present with elevated LDH, 
and bone marrow involvement ranges from 15% to 30% at 
initial presentation [3, 16, 17]. We present a case of leukemic-
phase DLBCL in a Caucasian female with a rash and without B 
symptoms. While extra-nodal involvement is relatively com-
mon in DLBCL, malignant cells circulating in the peripheral 
blood are rare. The leukemic-phase of DLBCL is hypothesized 
to be from variable expression of adhesion molecules that re-
sult in lymphoma cell migration into the blood stream [18].

In a study by Muringampurath et al, 29 patients were 
identified to have leukemic-phase DLBCL with a median age 
of presentation of 48 years old. All patients had extra-nodal 
extramedullary disease, 100% had bone marrow involvement, 
62% had spleen involvement, 41% had disease in the pleura, 
21% reported to have infiltrative liver involvement, 7% had 
bowel involvement, and 14% had cerebrospinal fluid involve-

ment [15].
DLBCLs are a malignant transformation of mature B 

cells. They can develop as a transformation of other types of 
NHL, follicular and CLL being the best studied, or can develop 
de novo. Immunophenotypically, DLBCLs are remarkable for 
positive B-cell lineage markers, CD19 CD20, CD22, CD79a, 
and CD45. These terminally differentiated B cells are further 
classified into germinal center B-cell (GCB) or activated-B-
cell (ABC) subtypes by CD10, BCL6, and MUM-1 biomarker 
positivity. Twenty-five to 80% of DLBCLs express BCL-2, 
and 70% express Bcl-6. Thirty to 60% express CD10, and 35-
65% express MUM1 [19, 20]. Simultaneous deletion of CD-
KN2A and gain of BCL2 have been reported in 35-65% of 
DLBCL cases [10, 19]. Ki67 (proliferation fraction of cells) is 
commonly > 90% [15, 20].

There are no specific genetic abnormalities that are diag-
nostic for DLBCL, but genetics to provide prognostic infor-
mation. Bcl-6 over-expression is seen in 20-40% of DLBCL 
cases and is a common oncogenic mechanism [1, 19]. T(14;18) 
when present, can lead to suspicions of follicular transforma-
tion. However, it has been shown to be in 20-30% of de novo 
DLBCL cases [20, 21]. Most notably, CDKN2A mutations are 
currently under investigation.

CDKN2A tumor suppressor region can be found on the 

Figure 3. Skin, punch biopsy: (a) dense intradermal infiltrate of lymphoma cells, hematoxylin and eosin stain, immersion oil, 
objective × 100; (b) CD20-positive lymphoma cells, immersion oil, objective × 100; (c) a few CD3-positive T cells, immersion oil, 
objective × 100; (d) MUM1-positive lymphoma cells, immersion oil, objective × 100; (e) CD10-positive lymphoma cells, immersion 
oil, objective × 100; (f) MIB-1-positivity in lymphoma, immersion oil, objective × 100.
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short arm of chromosome 9p2. Deletion of this segment has 
been seen in leukemias, melanomas, and bladder cancer. It 
has also been noted to be deleted or hyper-methylated in 25-
50% of DLBCLs [22]. CDKN2A gene encodes three transcript 
variants, each that differs by their first exon. Two alternatively 
spliced variants encode distinct proteins that function to in-
hibit CDK4 kinase. p16(INK4a) attaches to CDK4 and CDK6. 
CDK4 and CDK6 stimulate the cell to continue through the 
cell cycle. p14(ARF) protein prevents degradation of p53. The 
other CDKN2A transcript contains an alternative open reading 
frame that acts as a stabilizer of p53, by interacting with and 
sequestering the E3-ubiquitin protein ligase MDM2, which de-
grades p53 [23]. CDKN2A also encodes a protein, p16, which 
interacts with cyclin D and the cell-cycle-dependent kinase 
CDK4 or 6, which inhibits the phosphorylation of retinoblasto-
ma protein (pRB) [24]. Cyclin D and RB1 are oncogenes or tu-
mor suppressor genes, respectively. There is an inverse correla-
tion between inactivation of CDKN2A and inactivation of RB1 
or over-expression of CDK2 [25]. The GELA study showed a 
loss of CDKN2A was associated with shorter survival after R-
CHOP, independent of International Prognostic Score (IPI) and 
cell of origin. Of the 107 patients in the R-CHOP arm, 5-year 
OS and EFS were significantly worse, with a hazard ratio of 
3.19 and 2.98, respectively. It was also seen that 52% of pa-
tients with CDKN2A deletion had gain of BCL2 [10].

In 1993, the IPI was established as the best predictor of 
outcomes, compared to the Ann Arbor classifications system. 
Factors indicative of poor outcomes include age > 60 years old, 
stage III/IV disease, elevated LDH concentration, performance 
status of 2 or greater, and number of extranodal sites. CD30 
has been shown to confer a good prognosis, whereas CD5 and 
a high Ki-67 portend a poor prognosis [26]. High-risk DLBCL 
patients have a 5-year survival closer to 40% compared to 
lower-risk DLBCL patients, who have a reported median 
5-year survival of 59% [1, 2, 15, 27]. t(14;18), BCL2 over-
expression, and CDKN2A methylation or deletion have been 
shown to predict poor outcomes [27, 28]. Jardin et al showed 
that CDKN2A loss was associated with significantly shorter 
OS, defined as time from first chemotherapy to death from any 
cause, and EFS, defined as time between first chemotherapy 
cycle disease progression, relapse, or death from any cause, 
compared to no CDKN2A loss in the DLBCL population, with 
a hazard ratio of 2.72 (95% CI: 1.54 - 4.81, P < 0.001) and 2.31 
(95% CI: 1.42 - 2.78, P < 0.001), respectively [10].

Survival for patients with DLBCL has improved signifi-
cantly with the inclusion of anthracyclines and anti-CD20 
agents in treatment. Since R-CHOP was introduced, 5-year OS 
has improved from 0% to 59-79% [29-31]. However, 40-50% 
of patients would experience primary treatment failure or re-
lapse [27]. Thus, dose-adjusted R-EPOCH was introduced for 
patients with intermediate to high risk DLBCL, with a com-
plete response (CR) rate of 86% with a 5-year EFS of 59% 
[27]. Garcia-Suarez et al showed that those patients whose 
tumors over-expressed BCL-2 benefited the most from the ad-
dition of rituximab to the EPOCH backbone. This finding was 
confirmed by Wilson et al in two phase II studies [11, 32]. Gar-
cia-Suarez et al explored the use of DA-EPOCH-R in MLL- 
and CDKN2A-positive DLBCL and found it to be superior to 
R-CHOP, independent of cell origin or IPI score. With DA-

EPOCH-R, patients achieved 83.8% CR, 68% EFS, and 75% 
OS at follow-up at 12 months [27]. A recent prospective study 
published by the Anderson showed that patients with MLL- 
and BCl2-positive DLBCL benefited from DA-EPOCH-R. Pa-
tients achieved 74% CR, 65% PFS, and 86% OS at follow-up 
at 12 months [33].

CNS involvement at the time of DLBCL diagnosis is un-
common. However, with disease in leukemic phase, 14% of 
patients were found to have brain involvement at diagnosis. 
Within a year of diagnosis, CNS relapse is seen in approxi-
mately 5% of all DLBCL patients, treated with rituximab [34, 
35]. This is associated with a median survival of approximate-
ly 2 - 5 months. Whether intrathecal prophylaxis is warranted 
at initial diagnosis is still under debate [15]. Garcia-Suarez et 
al enrolled 20 patients with untreated, high-risk DLBCL (IPI 
score 2 - 3) in a study where they would receive eight cycles 
of DA-EDOCH14-R every 2 weeks, instead of the traditional 
every 3 weeks, without CNS prophylaxis. Three-year PFS and 
OS were both as high as 95%, with only one patient develop-
ing CNS recurrence [14]. It has been proposed that rapid tumor 
reduction in itself is adequate CNS prophylaxis given good 
CNS penetration of rituximab [14, 34]. Even with rituximab 
use, Zahid et al recommended CNS prophylaxis for those at 
high risk of CNS recurrence. Highest risk factors include high 
IPI score, high LDH, and more than one extra-nodal site (es-
pecially breast and testes) HIV positivity, and double-hit lym-
phomas. However, superiority of a single approach to CNS 
prophylaxis, intrathecal vs. systemic methotrexate, intrathecal 
methotrexate, and intravenous cytarabine has not been demon-
strated [34].

Conclusion

DLBCL is a heterogeneous group of diseases, typically pre-
senting with LAD, B symptoms, and fevers. We present the 
first case of leukemic-phase DLBCL manifesting solely as a 
lower extremity rash. DLBCL has a cure rate estimated at 50-
60% [27]. With the advent of new biomarkers, therapies may 
be tailored to improve outcomes in different disease subtypes.
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