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The American Cancer Society estimates a diagnosis of 81,080 new 
cases of lymphoma (Hodgkin lymphoma [HL, 8,500 cases] and 
non-Hodgkin lymphoma [NHL, 72,580 cases]), and an estimated 
21,270 deaths from lymphoma this year.1 While most patients with 
HL can be successfully treated with chemotherapy, radiotherapy, or 
combined chemoradiotherapy, these treatment options are associat-
ed with important short and long-term toxicities such as infertility, 
cardiovascular damage, and secondary malignancies. Though some 
patients are cured, there remains an unmet need for treatments in 
patients who develop refractory disease after stem cell transplant.2 

An enhanced understanding of the interaction between the im-
mune system and tumors has led to the development of novel and 
powerful forms of cancer immunotherapy in the recent few years. 
Recognition of negative regulatory immune checkpoints, such as 
the cytotoxic T-lymphocyte associated protein 4 (CTLA-4) and pro-
grammed-death 1 (PD-1) pathways, has led to the discovery of novel 
therapies targeting these specific pathways. These treatments predom-
inately involved the development of monoclonal antibodies (mAbs) 
directed against the immune receptors or ligands, and are capable 
of reversing tumor-induced immune-suppression, thereby, effectively 
enhancing the antitumor response at the priming (CTLA-4) or tissue 
effector (PD-1) phase.3 

Checkpoint inhibitors have emerged as an important therapeutic 
class in several malignancies including hematologic. Based on the 
success of PD-1 blocking mAbs in the treatment of solid tumors, 
phase 1 studies evaluating the efficacy of these agents were initiated 
in several hematologic malignancies as well. For example, one of the 
studies tested the safety and activity of the anti-PD-1 mAb nivolumab 
in patients with relapsed or refractory (R/R) lymphoid malignancies 
including non-HL (NHL), and classical HL (cHL).4

In May this year, the US FDA granted accelerated approval to 
nivolumab for the treatment of patients with cHL that has relapsed 
or progressed after autologous hematopoietic stem cell transplan-
tation (HSCT) and posttransplantation brentuximab vedotin.5 
The approval was based on two single-arm, multicenter trials of 
nivolumab in adults with relapsed or refractory cHL.  In patients 
previously treated with autologous stem cell transplant (ASCT) 
and posttransplantation brentuximab vedotin (BV), treatment with 
single-agent nivolumab demonstrated good response; the median 
time-to-response was 2.1 months, and the estimated median dura-
tion of response (DOR) was 8.7 months.5 Most recently, data from 
the Checkmate 205 study that evaluated the efficacy and safety of 
nivolumab in pts with cHL who had received BV after progression 
following ASCT was presented at the ASCO 2016 annual meeting. 
In this study, treatment with nivolumab demonstrated durable re-
sponses, high response rate (66% by independent radiologic review 
committee), and acceptable safety profile. Progression free survival 
(PFS) and overall survival (OS) data were also encouraging in this 
heavily pretreated population. Additionally, good efficacy was ob-
served in patients with no prior BV response.6 

Another anti-PD-1 mAb checkpoint inhibitor, pembrolizumab, 
has demonstrated similarly impressive results in cHL. In a recently 
described phase Ib study enrolling extensively pre-treated cHL pa-
tients who had undergone five or more prior lines of therapy, and 
had received prior BV (NCT01953692, KEYNOTE-013), treatment 
with pembrolizumab demonstrated an overall response rate of 66% 
was reported.7,8 Most recently, at the 2016 ASCO Annual Confer-
ence, data from the KEYNOTE-087 study which aimed to confirm 
clinical activity of pembrolizumab in cHL pts were presented. In this 
study, ORR was 80% with pembrolizumab in patients with prior BV 
therapy failure and 70% in R/R cHL patients who had undergone 
ASCT and subsequent BV therapy.9

Beyond HL, there are also emerging data suggesting that check-
point blockade therapy with PD-1-blocking antibodies may be effec-
tive in NHL.10 In a phase II single-arm international study of check-
point inhibitor pidilizumab in R/R diffuse large B-cell lymphoma 
(DLBCL) or primary mediastinal B-cell lymphoma after ASCT, the 
overall response rate was 51%. Subsequently, pidilizumab was eval-
uated in combination with rituximab in a phase II single-arm open 
label study, and an overall response rate of 66% was reported.7,11 

Another emerging concept surrounds combining immune check-
point inhibitors with immuno-modulators or targeted agents, based 
on the rationale that small molecules directed at various signaling 
pathways involved in malignancy affect immune responses. Preclini-
cal data combining anti-PD-L1 antibodies and the bruton’s tyrosine 
kinase inhibitor ibrutinib has shown promising activity in lympho-
ma, which, in turn, has opened the doors for clinical studies evalu-
ating the combination of immunotherapy with immunomodulators 
or targeted agents such phosphoinositide (PI) 3-kinase inhibitors 
and others.7 Currently, atezolizumab (MPDL3280A), an anti-PDL1 
(PD-1 ligand) antibody, is being evaluated in combination with the 
anti-CD20 antibody obinutuzumab in patients with R/R follicular 
lymphoma (FL) and DLBCL (NCT02220842).12

Several other novel checkpoint inhibitors or other immunothera-
pies are in various stages of development.  Beyond PD1 antibodies, 
a checkpoint inhibitor currently being investigated in lymphoma 
includes antibodies directed against lymphocyte-activation gene-3 
(LAG-3) (NCT02061761).13 Additional immunotherapeutic ap-
proach being investigated in lymphoma includes the chimeric anti-
gen receptor (CAR) T-cell therapy, which uses autologous infusion 
of genetically engineered T cells that express chimeric antigen re-
ceptors targeting surface antigens, such as CD19. CAR T-cell thera-
py is currently being investigated for lymphoma treatment based on 
the promising preliminary data.14 

There are several novel therapeutic options including different 
immunotherapy approaches that are currently being investigated in 
lymphoma, and the standard of care for lymphoma will continue to 
evolve as new agents are approved. Some of the challenges that the 
practitioners may face in the future may include determining the 
most optimal approach (sequencing/combination) and personalizing 
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treatment based on predictive biomarkers such as PD-L1 as they be-
come available.

Dr. Anas Younes, MD, a medical oncologist and Chief of Memorial 
Sloan Kettering’s Lymphoma Service at New York, NY provided his 
insights and point on view on the emerging role of checkpoint inhi-
bition and other immune therapies in lymphoma.

Moderator: What are some of the unmet needs in the treatment of 
lymphoma?
Dr Younes: It depends on the disease subtype. There are a lot of 
areas of unmet medical needs in lymphomas. Let us discuss Hodgkin 
lymphoma, as an example. So even though we can cure up to 80 to 
85 percent of all patients with Hodgkin lymphoma with currently 
available modern therapy, the unmet medical need here is to further 
improve the cure rate, and to reduce treatment related toxicity. So we 
definitely want to cure all patients, not just 85 percent. But also we 
need to improve the safety of the curative regimens. It is well-estab-
lished that chemotherapy and radiation therapy do have side effects. 
Some of them are delayed effects, including cardiovascular complica-
tions and second malignancies. Immunotherapy could fit in that role 
by not only improving the cure rate but could potentially improve the 
safety of the curative regimens.

The same applies to non-Hodgkin lymphoma as well. One of the 
most curable subtypes of non-Hodgkin lymphoma is the diffuse large 
B-cell lymphoma, where standard R-CHOP Chemotherapy can cure 
about 50 percent of the patients. So incorporating new, effective 
drugs in the RCHOP regimen is highly desirable and needed. And 
the question is, of course, that everyone wants to find an answer to is 
whether additional immune therapy-based treatment, on top of what 
we already have, let’s say rituximab, would do the trick and would 
improve the cure rate, and that’s an area under investigation by many 
investigators in the centers.

Moderator: What impact can checkpoint inhibitors have in the treat-
ment of lymphomas in general? 
Dr Younes: There are two goals that we keep in mind when we try to 
incorporate new agents, such as checkpoint inhibitors, in the treat-
ment of patients with lymphoma.  And if we can’t improve the cure 
rate, the second alternative goal is to improve the overall outcome of 
treatment, especially in non-curable lymphomas such as the follicular 
lymphomas and the mantle cell lymphomas by prolonging the dura-
tion of remission, for example. And also when we want to change 
a treatment strategy, we always keep in mind the potential safety of 
these regimens. And immune checkpoint inhibitors will need to be 
tested to determine whether they can achieve our goals.   

Moderator: Results from the phase 2 Checkmate 205 study6 that 
evaluated nivolumab therapy in classical Hodgkin’s lymphoma were 
presented recently at this year’s ASCO. Would you be able to share 
some of the key takeaways from this study? 

Dr Younes: As you probably remember, there were two highly cit-
ed phase 1 trials with checkpoint inhibitors, and those were with 
pembrolizumab and nivolumab. And the Hodgkin lymphoma part 
was sort of a subset of patients in a larger phase 1 trial that included 
different types of hematologic malignancies, including myelodysplas-
tic syndrome, multiple myeloma, and non-Hodgkin lymphoma, and 
Hodgkin lymphoma.

In the phase 1 trial of nivolumab, the initial report included 23 
patients with Hodgkin lymphoma, and remarkably, 87 percent of 
the patients responded with about 17 percent achieving complete 
response. Approximately 70 percent of the patients who responded 
had a prior exposure to brentuximab vedotin, which up till then was 
the only FDA-approved agent for the treatment of relapsed Hodgkin 
lymphoma. Although the number of Hodgkin lymphoma patients 
was only 23, this data generated tremendous interest and enthusiasm 
that led to the phase 2 trial that you’re referring to, which is the 
Checkmate 205 study. The data that was reported at ASCO was spe-
cific for Hodgkin lymphoma patients who had failed both autologous 
transplant and brentuximab vedotin.

The trial included 80 patients and the overall response rate was 66 
percent and the complete response rate was 9 percent. So it confirmed 
in a way the data that was reported initially from the phase 1 trial. And 
based on this data, in May 2016, the FDA gave approval for nivolumab 
for the treatment of patients with relapsed Hodgkin lymphoma after 
failing both autologous transplant and brentuximab vedotin.

Moderator: Data from phase 2 KEYNOTE-087 study9 evaluating 
pembrolizumab therapy in classical Hodgkin’s lymphoma were also 
presented recently at this year’s ASCO. How do these compare with 
Checkmate 205 study? 
Dr Younes: Yes, and remarkably a similar story. Initially pembroli-
zumab was tested in a multi-cohort phase 1 trial that included also 
Hodgkin lymphoma, non-Hodgkin lymphoma, multiple myeloma, 
and myelodysplasia. And like nivolumab, in a small number of pa-
tients, 29 patients treated in that phase 1 trial, 29 patients had re-
lapsed Hodgkin lymphoma, and the overall response rate was 66 per-
cent, and the complete response rate was 21 percent and in patients 
who relapsed or were exposed to brentuximab vedotin, the response 
rate was also high with pembrolizumab, was 66 percent.

So, again, based on this very promising data, a phase 2 trial, the 
registration trial, was initiated and also had multiple cohorts. In refer-
ence to prior autologous transplants, brentuximab vedotin, brentux-
imab was given before after transplant and so forth. But at ASCO, 
30 patients—this was still ongoing trial—30 patients were treated with 
pembrolizumab, 200 mg intravenously given every three weeks. And 
the overall response rates from this ongoing trial was 70 percent and 
the CR rate was 20 percent. If you look at the data again for nivolum-
ab phase 2 trial and then the pembrolizumab, the ongoing trial, it’s 
remarkable similarity with nivolumab overall response rate 66 percent, 
pembrolizumab overall response rate was 70 percent. It’s amazing the 
similarities between these two agents.
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Moderator: Can brentuximab vedotin be potentially used in com-
bination with PD-1/PD-L1–targeted agents and at what stage of the 
treatment. Why or why not?
Dr Younes: Everybody wants to know the answer for this question 
because if you look at brentuximab vedotin as single agent in patients 
who relapsed at autologous transplant, overall response rate is 74 per-
cent and the CR rate is about 34 percent. And now we have PD-1 
inhibitors giving a high response rate, 66 or 70 percent, with slightly 
lower CR rate. We have two highly active agents and the question, 
are they combinable? 

The trials are ongoing right now in different settings. One setting 
is in relapsed after frontline therapy before autologous stem cell 
transplant, and the second one is after autologous stem cell trans-
plant. So, these trials are ongoing and if the combination can be 
given within safety, then I think this may become a new doublet that 
one could build on to develop future treatment regimens.

Moderator:  What is the potential of rationale for combining check-
point inhibitors with other therapies in lymphoma? Do we have any 
data so far supporting any such combinations?
Dr Younes: There’s no data to support. These are ongoing clinical 
trials. So, for example, checkpoint inhibitors are being combined 
with frontline regimens like ABVD (doxorubicin, bleomycin, vinblas-
tine, and dacarbazine) or AVD (ABVD modified regimen without 
the inclusion of bleomycin). In untreated patients with Hodgkin lym-
phoma they’re being combined with radiation therapy; in patients 
with follicular lymphoma, the PD-L1 inhibitor is being combined 
with CHOP-based regimens in newly-diagnosed diffuse large B-cell 
lymphoma. Same thing being combined with bendamustine-based 
regimens in untreated follicular lymphoma. There’s combination 
with lenalidomide and rituximab or obinutuzumab in relapsed fol-
licular lymphoma. 

These trials are ongoing using different combination regimens, 
and everybody is interested to find out how these regimens will per-
form in terms of safety and efficacy. So it will take about a year or two 
before we find support.

Moderator: Do we have any data supporting the role of CAR-T cell 
therapy in the treatment of lymphoma?
Dr Younes: A very important question. Can we further activate en-
gineered T cells to be more effective killers, especially in the settings 
where CAR-T cell has not shown very high efficacy, for example, in 
diffuse large B cell lymphoma, CAR-T cells have shown modest effi-
cacy but not as striking as in ALL. And the question, is it because T 
cells are not optimally activated? And if so, can we further activate 
engineered T cells by adding checkpoint inhibitors?

Clinical trials are currently being conducted to ask this question. 
The other question that comes to mind is, yes, we may be able to 
activate T cells, and we may enhance their efficacy, but do we also 
increase the toxicity of CAR-T cells knowing that CAR-T cells have 
some unusual toxicity profile? I don’t know, we’ll find out. I mean 

the trials are being done and everybody is keeping eye on both effica-
cy and safety of this approach. 

Moderator: What does the future hold for checkpoint inhibitors spe-
cifically with respect to treatment of lymphoma and patient selection?
Dr Younes: The future is a) add on to preexisting regimens, and b) 
develop sort of chemotherapy-free combination strategies. For exam-
ple, combining checkpoint inhibitors with lenalidomide or bispecific 
targeted antibodies. We have a trial combining ibrutinib plus PD-1 
inhibitors. And there are several versions of this combination going 
on in different, again centers, and so forth. So not only we’re look-
ing at adding checkpoint inhibitors to traditional chemotherapy reg-
imens, we are also combining them with small molecules or other 
immune therapy drugs to determine the safety and efficacy of these 
new regimens.

Moderator: Besides checkpoint inhibitors and CAR-T cell therapy, 
what are some of the other promising/emerging immunotherapeutic 
approaches that have shown promise in lymphoma?
Dr Younes: We talked about CAR-T cells and how they are also 
promising. And checkpoint inhibitors are very promising. And now 
there’s also emergence of bispecific antibodies, BiTE antibodies, 
BiTE blinatumomab was the first one approved by the FDA for the 
treatment of ALL. But there are now newer versions of these bispe-
cifics that are sort of a larger molecules that have a longer half-life, so 
they can be given by short intravenous infusions rather than by the 
continuous infusion as is the case with blinatumomab. And then, 
as mentioned before, there are now attempts to combine multiple 
immune therapy modalities—CAR-T cells plus checkpoint inhibitors, 
or bi-specific antibody plus checkpoint inhibitors, or checkpoint in-
hibitors plus small molecules. Most of these combinations are based 
on solid preclinical data, and we are all awaiting the results of the 
clinical trials.
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Introduction

Breast cancer is the most common cancer and is the leading 

cause of cancer mortality in women worldwide, with more than 

1.5 million new cases and over half a million deaths per year.1 In 

the United States in 2016, 246,660 new cases of breast cancer 

are estimated, as well as 40,450 deaths due to metastatic disease.2 

Although there have been major advances in cancer treatment in 

the last decade, metastatic breast cancer (MBC) remains incur-

able; the current median survival after initial diagnosis of metas-

tases is 2-3 years, with 5-year survival of about 25% and 10-year 

survival of about 10%.3,4

A few studies suggest major improvements in survival in MBC 

over the last several decades5,6 while another study, after adjust-

ment for other variables (such as disease-free interval), suggests 

no major changes.4 Most newer agents convincingly improve 

progression-free survival but, with the exception of chemother-

apy and anti-human epidermal growth factor receptor 2(HER-2) 

therapy in women with HER2-positive metastatic disease, they 

have had none or very modest effects on survival. In one clas-

sic study, Bloom and colleagues found that women who were 

diagnosed with breast cancer in the late 1800s and early 1900s 

but were never treated had a median survival of 2.7 years.7 We 

believe that the modest survival benefit attributed to new sys-

temic therapies is partially due to lead-time bias resulting from 

earlier diagnosis of metastatic disease with more sophisticated 

tests (tumor markers) or imaging such as computerized tomog-

raphy (CT), radionuclide imaging, magnetic resonance imaging 

(MRI), and positron emission tomography (PET), that can detect 

metastases early when patients have minimal or no symptoms 

and a very low tumor burden.5 This has resulted in many women 

being candidates for multiple systemic therapies.

In deciding on the optimal time for assessing patients with 

metastatic disease, it is important to be aware of response dura-

tions to available therapies. Bonotto et al studied the response 

durations to first-line and subsequent endocrine therapy or 

chemotherapy in 472 women with MBC and demonstrated 

that patients had the longest median progression-free survival 

to first-line treatment (7 to 9 months); survival decreased by 2 

to 4 months for each subsequent line of treatment.8 These data 

fit with those of numerous clinical trials, and suggest that the 

optimal response assessment strategy will vary greatly by type and 

line of therapy.

Treatment options are dependent on tumor phenotypes; while 

triple-negative tumors will respond only to chemotherapy, pa-

tients with HER2-positive tumors will gain a major benefit from 

adding targeted anti-HER2 agents to either endocrine therapy 

or chemotherapy.9 Patients with hormone receptor (HR)-positive 

tumors can have a long progression-free survival with endocrine 

treatment alone or when combined with biological agents such 

as mTOR inhibitor or CDK4/6 inhibitors.10,11 There are also a 

very small percentage of patients who have long-term responses 

to their metastatic lesions, but these represent a very small mi-

nority of those treated.12

Regardless of the treatment selected in the metastatic setting, 

therapy is palliative and the goals of treatment are to manage or 

prevent symptoms, improve quality of life and control disease 

progression with the least amount of physical, psychologic, or 
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Metastatic breast cancer remains incurable, and most 

patients receive endocrine therapy, chemotherapy, and/

or biologic therapy over the course of their treatment. In 

spite of a plethora of new approved agents there have 

been no convincing major advances in the overall sur-
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setting are control or palliation of symptoms and main-
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technologies, such as the measurement of circulating 

tumor cells, which have made assessment of treatment 

response more complicated. In this context, outside of a 

clinical trial, we will share our recommendations for ad-

dressing the challenge of assessing treatment response 

in patients with metastatic breast cancer.  
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ly utilized in assessing tumor burden. Patients who harbor 1 or 

more of the GELF criteria are more likely to require immediate 

treatment as opposed to a W/W approach. 7

Approach to the Patient With Newly Diagnosed FL

The diagnosis of FL should be based on an excisional biopsy 

of an enlarged lymph node, while a core needle biopsy should 

be reserved for cases without easily accessible disease (eg, retro-

peritoneal nodes). On histologic evaluation, FL typically displays 

a nodular growth pattern with obliteration of the nodal archi-

tecture. Diagnosing FL based on fine needle aspirate should be 

discouraged, as this does not provide an adequate sample for 

assessment of the nodal architecture and tumor grading. 

Determining the immunophenotype through either flow cy-

tometry or immunohistochemistry techniques can also aid in the 

diagnostic evaluation. Classically, FL displays surface immuno-

globulin expression and is positive for CD10, CD20, BCL-6, and 

BCL-2 and lacks CD5 and CD23 expression.3 FL is characterized 

by the t(14;18), which results in rearrangement of the immuno-

globulin heavy chain on chromosome 14 with the BCL-2 gene on 

chromosome 18.8 This translocation leads to overexpression of 

the BLC-2 gene, which can be detected through conventional cy-

togenetics, polymerase chain reaction (PCR), or more common-

ly, fluorescence in situ hybridization (FISH)-based techniques. 3,8

Following diagnosis, a staging evaluation should be pursued 

in order to determine the burden of disease. PET/CT imaging 

is currently recommended to determine both the size and fluo-

rodeoxyglucose (FDG) avidity of nodal and extranodal disease. 

Furthermore, PET imaging may be helpful in detecting large 

cell-transformation (LCT) in newly diagnosed patients. 9 A bone 

marrow biopsy to screen for lymphomatous involvement is also 

recommended as part of the initial staging workup, though this 

evaluation may be postponed until therapy is required in those 

being managed with W/W.10

Additionally, blood work including complete blood counts, 

chemistries, and LDH should be attained at diagnosis and prior 

to embarking on therapy. Given the risk of reactivation of the 

hepatitis B virus, screening for hepatitis B surface antigen, and 

hepatitis B core antibody should also be performed in every pa-

tient prior to considering rituximab therapy. In those with posi-

tive screening serology, further testing for hepatitis B antigen or 

hepatitis B viral DNA is appropriate.11

When assessing a newly diagnosed FL patient, practitioners 

must assess disease burden, presence of symptoms attributable to 

lymphoma, medical co-morbidities, patient preference, and age. 

An algorithm for approaching newly diagnosed FL patients is 

depicted in Table 3.Therapy for Symptomatic, High Tumor Burden FL

The addition of rituximab to standard chemotherapy has led to 

significant improvement in progression-free survival (PFS) and 

overall survival (OS) versus chemotherapy alone and is consid-

ered standard of care.12,13 Immunochemotherapy options in FL 

have traditionally included R-CHOP (rituximab, cyclophospha-

mide, doxorubicin, vincristine, and prednisone), R-CVP (rit-

uximab, cyclophosphamide, vincristine, and prednisone), and 

R-FM (rituximab, fludarabine, and mitoxantrone).14,15 When 

these three regimens were compared in a randomized fashion, all 

TABLE 2.  GELF Criteria
GELF Criteria·	 Any nodal or extranodal tumor mass ≥7 cm

·	 ≥3 nodal sites, each >3cm

·	 Presence of B symptoms

·	 Splenomegaly·	 Compression or vital organs compromise

·	 Significant serous effusions

·	 Lymphocyte count >5.0 x 109/L

·	 Cytopenias (granulocytes <1.0 x 109/L and/or platelets 

<100 x 109/L) 

TABLE 1. Follicular Lymphoma International 

Prognostic IndexCharacteristic
Prognostic factor (1 point each)

Age

≥60 years

Stage

Stage III or IV

Hemoglobin

<12 g/dl

Number of nodal sites >4
Serum LDH

>Upper limit of normal

LDH indicates lactate dehydrogenase

TABLE 3.  Approaches to the Patient with Newly 

Diagnosed FL

Low Tumor Burden
High Tumor Burden

Asymptomatic

Watch/Wait 
versus 

single-agent rituximab

R-chemo +/- MR versus

Watch/Wait

Symptomatic

Single-agent rituximab versus 

R-chemo

R-chemo +/- MR
MR indicates maintenance rituximab; R-chemo, rituximab-based 

chemotherapy
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