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Frontline is a Lymphoma Research Foundation
(LRF) publication that features selected case
presentations from LRF’s Lymphoma Rounds
professional education program which provides a
forum for local lymphoma healthcare professionals
to meet on a regular basis to discuss actual
lymphoma cases in a collaborative environment.
This special edition of Frontline features cases
from the LRF’s first annual National Lymphoma
Rounds Summit, held in conjunction with the
Lymphoma & Myeloma 2016 Congress in October
2016.
Lymphoma Rounds is currently held in six U.S.
cities with participation of over 40 academic and
community centers. For more information please
visit:
www.lymphoma.org/ProfessionalED

Dr. Morton Coleman, LRF Scientific Advisory Board member, New York Lymphoma
Rounds member and National Lymphoma Rounds Summit Program Chair, welcoming
participants to the summit.

CAR T-Cell Therapy to Treat
Double Hit Lymphoma
Presenters
Stephen Schuster, MD, The University of Pennsylvania
(Pathology) Megan Lim, MD, PhD, The University of Pennsylvania
At the National Lymphoma Rounds Summit held on October 16, 2016, Dr. Stephen
Schuster, MD, of the Abramson Cancer Center at the University of Pennsylvania,
discussed the use of chimeric antigen receptor (CAR) T-cell therapy to treat double
hit lymphomas.
Case Background
A 34-year-old woman previously diagnosed with grade 2 follicular lymphoma
had already received 10 prior lines of therapy, including various combination
chemotherapy regimens with or without rituximab; ibritumomab tiuxetan;
allogeneic bone marrow transplant; lenalidomide/rituximab; and ibrutinib. Her
therapy prior to enrolling on the CART 19 T-cell trial was carboplatin/gemcitabine,
which had achieved stable disease for several months.
Continued on page 2
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Continued from page 2

Continued from page 1
Case Evolution
In 2015, the patient enrolled onto the clinical
trial of CART19 T-cells in relapsed/refractory
CD19+ non-Hodgkin lymphoma (NHL).
She first received carboplatin/gemcitabine
as lymphodepleting chemotherapy and, 9
days later, received an infusion of her CAR
T-cells that had been previously isolated
and modified to recognize the tumor B-cell
antigen CD19. Dr. Schuster observed that,
because the patient had previously received
an allogeneic transplant and had 100%
chimerism, the transduced T-cells were all
donor-derived cells. These donor-derived
T-cells did not induce a graft-versus-host
disease upon reinfusion, perhaps because of
prior immunologic tolerance.
Initially, the patient appeared to benefit
following CAR T-cell therapy, as a large
easily palpable abdominal mass appeared
to gradually decrease in size and the patient

Discussion
CAR T-cell therapy is a strategy for redirecting a patient’s own T-cells
to be activated against a tumor-specific antigen and to then kill
tumor cells through an antigen-dependent mechanism. The procedure
involves isolating T-cells from a patient through leukapheresis and
transducing T-cells ex vivo with a recombinant DNA lentiviral vector
that encodes an antigen-targeting extracellular component linked
to the internal T-cell-activating domains 4-1BB and CD3-zeta. The
transduced antigen-specific T-cells are then reinfused into the patient
after administration of lymphodepleting chemotherapy. The antigenspecific construct expressed on the transduced T-cell surface binds to
its target inducing cytotoxicity.
Dr. Stephen Schuster, Philadelphia Lymphoma Rounds Steering Committee Chair
reported feeling good. However, less than 3
months after the CAR T-cell infusion, clinical
progression of disease was evident.
Megan Lim, MD, PhD, also of the University
of Pennsylvania, discussed the pathology
of the case. She noted that a biopsy of the
abdominal mass taken on Day +78 postCAR T-cell infusion showed CD10+, CD19+,

kappa light chain-restricted large malignant
cells (Fig. 1A). Immunohistochemistry
revealed large PAX5+, PDL1+ B-cells.
Fluorescence in situ hybridization (FISH)
was positive for c-MYC and BCL-2
rearrangements, indicating transformation
from follicular lymphoma to double-hit
diffuse large B-cell lymphoma (DLBCL).

FL Transformed to “Double Hit” DLBCL
A. October 15, 2015: Day + 78 CTL019.

B. December 30, 2015: After nivolumab
on Nov 19 & Dec 9.

Biopsy: October 23, 2015
• Flow: kappa LC, CD10+, CD19+
• IHC: large PAX5+ B cells; PDL1+
• FISH: c-MYC and BCL-2 rearranged

Biopsy: March 6, 2016
• Extensive necrosis
• No tumor seen

The patient next received two doses
of radiation therapy followed by two
doses of the checkpoint inhibitor
nivolumab. Dr. Schuster explained
that the aim of nivolumab was
to stimulate the CAR T-cells. The
patient received doses of nivolumab
on November 19 and December 9;
by December 30, a PET/CT scan
showed that the large tumor now
had minimal residual FDG uptake
with significant necrosis (Fig. 1B).
Several months later, the patient
developed abdominal pain; a CT
scan showed intestinal perforation.
The patient was taken into surgery,
where the abdominal mass, which
had involved the bowel wall, was
removed along with several ovarian
metastases. Pathologic analysis of the
mass revealed only necrotic tissue
(Fig. 1B). The patient remains in
complete remission by imaging 15
months following her second round
of nivolumab.

For B-cell malignancies, CAR T-cell constructs target CD19,
which is expressed at some stages of B-cell development and in
various B-cell malignancies. The therapy, called CTL019, has been
evaluated in a clinical trial in patients with relapsed/refractory

CD19-positive non-Hodgkin lymphoma (NHL) and has been shown
to induce durable responses in patients with relapsed/refractory
CD19+ DLBCL, double-hit lymphoma, and transformed follicular
lymphoma. Dr. Schuster noted that no relapses have occurred in
patients who attained a complete response. He added that CAR
T-cells are not cross-resistant to chemotherapy, a point that could
be particularly important in double-hit lymphomas which are often
resistant to current therapies.
Dr. Schuster proposed that in some patients, CAR T-cells appear to be
recognizing tumor antigen but are being “turned off” by the tumor.
However, the case he presented suggests that an immune checkpoint
inhibitor may be able to reactivate these CAR T-cells enabling them
to destroy tumor cells. Dr. Schuster concluded that larger trials
are in progress to further evaluate the role of CAR T-cells, and the
potential addition of immune checkpoint modulation, in double-hit
lymphomas. n

Foundation Releases New Immunotherapy Fact Sheet and Video
An essential hallmark of the
Lymphoma Research Foundation is
its ability to provide the lymphoma
community with the latest
information on lymphoma research
and treatment through its highlyregarded patient education resources.
The Foundation is proud to provide
education resources covering
the latest in cancer treatment—
immunotherapy.
LRF’s new Immunotherapy Fact Sheet
and YouTube video, introduce members of the lymphoma community to this treatment option
and discuss how it can harness and enhance the innate powers of the immune system to fight
cancer cells.
To download the free fact sheet, visit lymphoma.org/patienteducation; and visit LRF’s YouTube
Channel (youtube.com/lymphomaresearch) to watch the Immunotherapy in Lymphoma video.

Fig. 1A &B. FL Transformed to “Double Hit” DLBCL
Continued on page 3
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A Case of Sezary Syndrome
Presenters
Larisa J. Geskin, MD
Columbia University Medical Center
(Pathology) Amy Chadburn, MD
Weill Cornell Medicine

Dr. Larisa Geskin, MD, of Columbia
University Medical Center presented the
cases of two patients with Sezary Syndrome.
Amy Chadburn, MD, of Weill Cornell
Medicine discussed the pathology.

Dr. Larisa Geskin presenting at the
National Lymphoma Rounds Summit
Case Background
The first case was a 61-year-old Caucasian
woman with no significant past medical
history presented to hematology with
unexplained leukocytosis. More than a
year prior, a dermatologist had diagnosed
her with atopic dermatitis with generalized
pruritus, redness, and dry skin.
The second case was a 70-year-old healthy
Caucasian female who was referred to
oncology after finding a lump in her groin
shortly after a normal physical exam.
Diagnosis
The first patient presented with generalized
pink skin (erythroderma) with mild scaling,
mild swelling, and fine wrinkling of the
truncal skin, and hyperlinear palms. An
outside complete blood count (CBC) showed
a white blood cell (WBC) count of 22.7
cells/μL with 69.5% lymphocytes.

The outside peripheral blood flow cytometry
showed a relative and absolute excess of
T-helper cells with a CD4:CD8 ratio of
237:1. There was minimal loss of CD2 and
CD7. The outside report has also stated
that there were no specific malignant cell
identified, but described atypical mature
lymphocytes, oval to “eccentric reniform
nuclei”, and lymphocytes without discernible
cytoplasmic projections. The conclusion
of the outside report was that it was not
suggestive of Sezary syndrome.
A positron emission tomography/computed
tomography (PET/CT) scan showed enlarged
peripheral lymph nodes with increased
metabolic activity in the axillary, pelvic,
and inguinal lymph nodes. No involvement
was seen in the mediastinal lymph nodes or
other organs. Histology and flow cytometry
analysis of the bone marrow showed an
aberrant CD4+, CD5+, CD7+, CD8- T-cell
population with partial loss of CD2 that
comprised < 10% of the population with
an absolute malignant cell count > 4000
cells/mm3. A skin biopsy showed a nonspecific superficial dermal perivascular
infiltrate with occasional exocytosis into
the epidermis, there was no atypia of the
lymphocytes noted. Immunohistochemical
stains corroborated findings from peripheral
blood and bone marrow. Molecular analyses
revealed TCR-Vgamma gene rearrangement.
The patient was diagnosed with peripheral
T-cell lymphoma (PTCL) with bone marrow
and possible cutaneous involvement.
The initial diagnostic workup of the second
patient showed a normal CBC. PET/CT scan
showed low-grade FDG-avid borderline
enlarged bilateral cervical, axillary, and
inguinal lymph nodes. The lymphadenopathy
was proposed to be inflammatory in nature.
Flow cytometric analysis of a lymph node
biopsy showed a predominately T-cell
population with a CD4:CD8 ratio of 46:1.
PCR analysis revealed a clonal TCR-Vbeta
gene rearrangement. A diagnosis of PTCL
was suspected.

Case Evolution
The first patient was initially treated with 6
cycles of cyclophosphamide, doxorubicin,
vincristine, prednisone (CHOP) for presumed
diagnosis of PTCL but relapsed within a
month with more severe clinical symptoms,
including itching that became so severe that
the patient was unable to continue with
daily activities. Repeat PET/CT scan showed
progressive disease.
The patient was referred to Comprehensive
Cutaneous Oncology Center at Columbia
University to be evaluated by Dr. Geskin,
a cutaneous lymphoma specialist. She
underwent complete work up again,
including peripheral blood flow cytometry,
which specifically evaluated for loss of CD26
expression on CD4+ cells in the blood. The
sample was found to have 90% of CD4+
cells without the CD26 marker, indicating
that almost the entire CD4+ population was
malignant (Fig. 2A). The absolute count of
CD4+CD26- cells was 1,800 cell/mm3, which
together with other clinical (erythroderma)
and radiological findings (enlarged peripheral
lymph nodes) confirmed the diagnosis of a
cutaneous T-cell lymphoma (CTCL), Sezary
syndrome with leukemic involvement based
on the International Society for Cutaneous
Lymphomas (ISCL) and European
Organization of Research and Treatment of
Cancer (EORTC) classification. The patient
was started on FDA-approved therapy
with romidepsin, which did improve her
skin disease with significant improvement
in her pruritus, but did not appear to yield
a substantial benefit in the blood after 2
months of therapy. She then received lowdose alemtuzumab (3 mg 3 times/week with
appropriate prophylaxis against infection)
for 3 weeks (Bernengo protocol), which led
to a clearance of malignant cells from her
blood and normalizations of the WBC count;
she tolerated it well. Ten months out, she had
no signs of disease. Her skin-directed therapy
used to treat mild residual skin disease
consisted only of topical nitrogen mustard
gel.
The second patient was also referred to the
Comprehensive Cutaneous Oncology Center
at Columbia University to be evaluated by
Dr. Geskin.
Continued on page 5
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A Case of Sezary Syndrome
Continued from page 4

A. Patient 1

B. Patient 2.

Fig. 2A &B. Pathological analysis of two patients with Sezary syndrome

numbers are sometimes also increased
in these patients. Other potential causes
of elevated CD4+ T-cell concentrations
include recalcitrant erythroderma of any
etiology (due to hypersensitivity reactions,
eczema, and other non-malignant
erythrodermas), T-cell-associated
hypereosinophilic syndrome, certain
cancer treatments/G-CSF, and classic
Hodgkin lymphoma.
It can be challenging to distinguish
reactive dermatosis and
lymphadenopathy from T-cell neoplasms.
Dr. Chadburn noted that clonality does
not necessarily indicate a neoplastic
condition. Immunophenotyping is
often, but not always, informative.
The diagnosis often requires clinical
correlation. Conditions to consider
in a differential diagnosis include
T-prolymphocytic leukemia, adult
T-cell leukemia/lymphoma (ATLL),
primary cutaneous CD4+ small/
medium T-cell lymphoproliferative
disorder, anaplastic large-cell lymphoma
(ALCL), angioimmunoblastic T-cell
lymphoma (AITL), follicular T-cell

Her peripheral blood flow cytometry analysis revealed 95% of CD4+
lymphocytes without CD26 expression, consistent with leukemic
involvement per the ISCL/EORTC classification of Sezary syndrome
(Fig. 2B). She had a good response to a low dose of the retinoid
bexarotene, photopheresis and appropriate topical therapies. She
remains asymptomatic after nearly a year.
Discussion
Sezary syndrome is characterized by clinical and laboratory features.
The ISCL/EORTC criteria defines Sezary syndrome as having at least
1 of the following criteria: erythroderma; clonal TCR rearrangement;
or an absolute malignant cell count > 1000 cells/mm3, increased
CD4+ or CD3+ cells with a CD4:CD8 ratio ≥ 10, or increased
CD4+ cells with an abnormal phenotype. Dr. Geskin noted that
the erythroderma, which is caused by an influx of red blood cells
due to an inflammatory reaction, can be quite subtle. Patients have
generalized lymphadenopathy; lymph nodes can be smaller, and
with less intense FDG uptake, than observed in nodal lymphomas.
Flow cytometry of peripheral blood and lymph nodes must include
markers more specific for CTCL, such as CD26 expression on CD4+
lymphocytes; novel markers such as the transcription factor TOX are
being developed to improve diagnosis.
Dr. Chadburn discussed the differential diagnosis of CD4+ T-cell
lymphomas. She noted that reactive CD4+ peripheral blood
lymphocytosis can occur from a variety of causes but CD8+ cell

Dr. Amy Chadburn discussing pathology during the
National Lymphoma Rounds Summit
lymphoma, PTCL-not otherwise specified (NOS), CD30+ cutaneous
lymphoproliferative disorders (LPD), and Epstein-Barr virus (EBV)positive T-cell lymphoproliferative disorders of childhood.
Dr. Geskin emphasized that Sezary syndrome can be associated
with quite subtle skin findings; there should be a strong suspicion
for Sezary syndrome in patients with erythroderma and atypical
lymphocytes. She noted that additional markers are needed to
refine the diagnosis and treatment selection in patients with Sezary
syndrome. Dr. Geskin also pointed out that symptomatic control
is important, as no approach other than allogeneic transplant has
been shown to induce long-term complete remission in advanced
cutaneous lymphoma patients. n
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Waldenström’s Macroglobulinemia
Non-Responsive to Ibrutinib
Presenter
Jorge Castillo, MD
Dana-Farber Cancer Institute

Dr. Castillo noted is a rare presentation.
Plasmaperesis was initiated.

Dr. Jorge Castillo, MD, of DanaFarber Cancer Institute presented the
case of a patient with Waldenström’s
macroglobulinemia (WM) nonresponsive to
ibrutinib.

A bone marrow biopsy showed a
packed marrow with lymphocytes,
lymphoplasmacytic cells, and plasma cells.
On flow cytometry, B-cells were CD19+,
CD20+, and lambda-restricted and plasma
cells were CD38+, CD138+, and lambdarestricted. The patient was diagnosed with
WM.

Case Background
A 75-year-old man with a history of stage
2 rectal cancer treated with surgery and
radiotherapy 4 years prior developed bright
red blood per rectum (BRBPR) that was
occurring at increasing frequency over 2
months. He also had progressive fatigue and
pallor and a hemoglobin level of 4 g/dL. The
patient was hospitalized, given a transfusion,
and evaluated with upper and lower
endoscopies, which did not reveal a source of
the bleeding.

Case Evolution
The patient started bortezomib,
dexamethasone, and rituximab (BDR) as
initial therapy, with bortezomib administered
subcutaneously on a weekly schedule. He
continued to undergo weekly plasmapheresis
due to high IgM levels. His GI bleeding
resolved. He tolerated the regimen without
any major adverse events, although after 4
cycles no response was detected. Dr. Castillo
noted that IgM flare could not be ruled out as
biopsy was not performed at that time.

Diagnosis
An anemia workup revealed iron deficiency
and serum protein electrophoresis (SPEP)
showed an IgM monoclonal spike with a
serum IgM level of approximately 8000
mg/dL. The gastrointestinal (GI) bleeding
was attributed to hyperviscosity, which

The patient went on to receive bendamustine
and rituximab for 6 cycles, which induced
a minor response with an IgM reduction of
40%. Plasmapheresis was stopped. However,
within 6 months, the patient’s IgM level
began increasing again and his GI bleeding
returned.

In 2016, LRF issued

Lymphoma Rounds Program Partners
Imaging tests confirmed that there was no
rectal cancer recurrence. The patient was
prescribed ibrutinib 420 mg once daily which
induced stable disease after 3 months, with
an IgM reduction of 10%. Side effects were
limited to minor bruising. He again required
plasmapheresis due to BRBPR.
At this point, the patient was referred to
a specialty center and underwent another
bone marrow biopsy. Dr. Castillo explained
that his center assesses MYD88 mutational
status through PCR and next-generation
sequencing of the bone marrow. If a sample
does not test MYD88 mutation-positive by
either method, then MYD88 gene sequencing
is done, as other MYD88 mutations have
been identified. All mutational testing
was negative, indicating the patient had
MYD88WTCXCR4WT WM.
A follow-up bone marrow biopsy revealed
PAX5 expression, which indicated a
lymphocytic component, providing additional
evidence that this was not multiple myeloma.
Also, IgM myeloma is typically characterized
by cyclin D1 expression, which was not
expressed in this case. Clinically, common
features of IgM myeloma include bone
lesions, renal failure and hypercalcemia. The
patient did not have any of these findings.
The patient next enrolled on a clinical trial
of single-agent venetoclax. After 3 months,
his IgM level had declined and he was able to
stop plasmapheresis. He remains on
treatment.

over 700 Continuing Education certificates
from 24 activities totalling
over 1,300 credit
hours
for
healthcare
professionals
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Update on fact sheets forthcoming

Discussion
Dr. Castillo noted that in a patient
with this type of presentation,
the differential diagnosis includes
Waldenström macroglobulinemia,
IgM multiple myeloma (occurs
rarely), and IgM-secreting
lymphomas such as marginal zone
lymphoma, follicular lymphoma,
and small lymphocytic lymphoma.
However, the high IgM level does
suggest WM (lymphoplasmacytic
lymphoma with an IgM
monoclonal spike) rather than
other lymphomas.
Continued on page 7

Waldenström’s
Macroglobulinemia NonResponsive to Ibrutinib
Continued from page 6
WM is commonly associated with anemia
but can also manifest as adenopathy
and splenomegaly, IgM neuropathy,
cryoglobulinemia, cold agglutinemia, and
hyperviscosity syndrome (eg, nosebleeds,
headache, vision impairments). Although
anemia in patients with WM is more often
due to bone marrow replacement, it can also
be caused by elevated hepcidin levels that
result in poor iron absorption.
Dr. Castillo pointed out that not all patients
with WM require treatment. Low hemoglobin
or platelet levels, symptomatic hyperviscosity,
moderate or severe peripheral neuropathy,
symptomatic extramedullary disease,
symptomatic cryoglobulins, cold agglutinins,
autoimmune-related events, and amyloidosis
are all indications for treatment.
For patients requiring treatment, options

include combination chemotherapy (eg,
cyclophosphamide, dexamethasone, and
rituximab; bendamustine and rituximab;
bortezomib, dexamethasone, and rituximab;
carfilzomib, dexamethasone, and rituximab;
and single-agent ibrutinib, which received
U.S. Food and Drug Administration (FDA)
approval in 2015 for use in WM. Dr. Castillo
pointed out that the indication does not
specify prior lines of therapy, although
clinical trial data are limited to previously
treated patients. A clinical trial is underway
evaluating ibrutinib in the front-line setting in
patients with WM.
The mutational status of two genes—
MYD88 and CXCR4—has been shown
to be correlate with responsiveness to
ibrutinib in patients with WM. In 2015,
Dr. Steven Treon and colleagues reported
the best responses to ibrutinib in patients
with the MYD88L265PCXCR4WT genotype,
followed by MYD88L265PCXCR4WHIM and
the poorest responses in patients with
MYD88WTCXCR4WT (overall response rate,
100%, 85.6%, and 60%, respectively; P
=.005). Not only are response rates lower in

the less favorable groups, but the depth of
response is also lower (major response rate,
91.7%, 61.9%, and 0%, respectively; P <
.001).[N Engl J Med 2015;373:584-586].
The MYD88WTCXCR4WT genotype is also
associated with poor prognosis in patients
with WM.
Based on these findings, genotyping is
useful for patients with WM considering
ibrutinib. Dr. Castillo noted that he does
not administer ibrutinib to patients with
MYD88WTCXCR4WT because of the low
likelihood of benefit. Whether these mutations
have predictive value for other therapies is
currently unknown.
There are several therapeutic options for
patients with ibrutinib-resistant WM;
proteasome inhibitors, alkylating agents,
monoclonal antibodies, nucleoside analogues,
mTOR inhibitors, immunomodulating drugs,
and autologous stem cell transplant have all
shown activity in patients with WM. The
BCL-2 antagonist venetoclax is currently
being evaluated in a multicenter phase 2 trial
in patients with relapsed/refractory WM.n
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DO, MSc, (chair), Andreas Klein,
MD; UMass Memorial Medical
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