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Case 1, S. H.

• HPI: 51 yo male presented with leukocytosis in 2009 consistent with CLL. CLL 
FISH panel with favorable 13q deletion and IgVH mutated by sequencing  
mutation analysis. October 2012 PET with mildly prominent axillary and 
mediastinal lymph nodes. Followed on observation up until 2019 when began to 
develop progressive fatigue and worsening renal insufficiency. No night sweats 
or weight changes.

• PMH, PSH:  CLL, CKD, DM and HTN

• SH: Non smoker, occasional alcohol use. 
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• Clinical course and w/u:
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• Clinical course and w/u:

• CT C/A/P
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Case 1, S. H.

• Chronic lymphocytic Leukemia accounts for approximately 11% of hematologic neoplasms. Dramatic 
improvements in PFS and OS have been seen with addition of anti-CD20 monoclonal antibodies. Phase 
3 trials established the chemoimmunotherapy regimen of fludarabine, cyclophosphamide and 
rituximab as the standard first-line treatment for suitable patients 65-70 years of age or younger.

• The interruption of leukemia proliferative signals mediated through the B-cell receptor is one of the 
most promising new therapeutic targets. Ibrutinib initially found to durable efficacy in patients with 
relapsed/refractory CLL. Subsequently was found to demonstrate superior PFS and OS as a first-line 
option in frail patients when compared to chlorambucil.

• This recent phase 3, multicenter, trial was conducted to evaluate the efficacy and safety of treatment 
with ibrutinib in combination with 6 cycles of rituximab, as compared with FCR in previously untreated 
patients with CLL 70 years of age or younger. Patients with 17p13 deletion were excluded because of 
known poor outcomes in these patients to FCR therapy. The primary end point was PFS and OS as 
secondary end point.

Shanafelt, T.D. et al “Ibrutinib-Rituximab or Chemoimmunotherapy for 
Chronic Lymphocytic Leukemia.” N Engl J Med 2019; 381:432-43
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Case 2, B.S.

• HPI: 47 y.o. male with history of a slowly growing right neck mass for >1 year 
before seeking medical attention. Also having intermittent night sweats and 
unintentional weight loss (~20 pounds in the past year.)

• PMH, PSH: migraine headaches

• SH: Former smoker, 12.5 pack year history. Rare alcohol use.
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Case 2, B.S.

• Clinical course and w/u:

Open right cervical biopsy
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Case 2, B.S.

• Clinical course and w/u:

Final diagnosis: Unfavorable Stage IIB classical 
Hodgkin lymphoma, mixed cellularity variant





Case 2, B.S.

• Treatment of advanced stage Hodgkin’s lymphoma with chemotherapy has produced high 
survival rates. ABVD, first described >40 years ago yields cure rates of 70 to 80%, similar to 
rates observed with more complex regimens. 

• The possible exception is escalated BEACOPP which has demonstrated higher PFS rates 
and a possible small improvement in OS based on meta-analysis. However, these are 
achieved at significantly increased rates of short-term and long-term AE’s.

• Long term toxic effects of treatment in Hodgkin’s are important, because the majority of 
patient’s have a left expectancy of many years. ABVD is generally well tolerated, but it 
does carry the risk of serious pulmonary toxicity due to bleomycin exposure. 

• The RATHL trial was performed to explore potential for adapting therapy by de-escalating 
treatment for patients with a good outlook and intensifying it for those at highest risk for 
failure.

Johnson, P. et al “Adapted Treatment Guided by Interim PET-CT Scan in 
Advanced Hodgkin’s Lymphoma.” N Engl J Med 2016; 374
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• This was a 
prospective, 
randomized 
controlled trial 
to determine 
whether the 
omission of 
bleomycin
after negative 
findings on an 
interim PET/CT 
could yield a 
noninferior PFS 
rate at 3 years, 
compared to 
patients who 
continued on 
standard 
ABVD.

Johnson, P. et al “Adapted Treatment Guided by Interim PET-CT Scan in 
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• Overall, bleomycin’s
omission after a 
negative interim PET 
carries a estimated 
1.6% increased risk of 
treatment failure but 
significantly lowers 
the incidence of 
fatigue, respiratory 
events and better 
preservation of DLco. 
Overall clinical events 
of any grade were also 
improved in the AVD 
group with the 
number of overall 
higher grade events 
relatively similar 
between the two 
groups. 

Johnson, P. et al “Adapted Treatment Guided by Interim PET-CT Scan in 
Advanced Hodgkin’s Lymphoma.” N Engl J Med 2016; 374
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Case 3a, A.A. 

• HPI: 44 y.o. female with recent neck pain/stiffness and mild cervical adenopathy. 
Otherwise largely feeling well, denied night sweats and unintentional weight 
loss. Denies dyspnea, fatigue and neurological symptoms as well. 

• PMH, PSH:  No significant medical history. No chronic medications. Surgical 
history positive for 3 caesarian sections. 

• SH: Homemaker. Social alcohol use. No tobacco use. 
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Case 3b, C.P.

• HPI: 73 yo female who presented at outside facility with worsening fatigue, sore 
throat, itching and left upper abdominal pain. Initially felt to have strep throat. 
Subsequently developed jaundice and transferred to WVUH.

• PMH, PSH:  Asthma, HTN, prediabetes, knee replacement

• SH: Retired. Non smoker and denies alcohol use. 
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Case 3a/3b

• T-PLL is a rare mature T-cell neoplasm, accounting for up to one-third of mature T-cell malignancies 
with a leukemic presentation, but these account for only a very small percentage of all lymphoid 
malignancies. 

• Clinicians will often only see a case of T-PLL once every 5 to 10 years, which makes recognition of the 
disorder difficult yet essential because the treatment approach is specifically tailored to T-PLL and not 
well adopted for other T-cell malignancies. 

• A minority of patients (15%) may be asymptomatic at diagnosis, and this “inactive” phase can persist 
for a variable length of time, which may extend to several years. However, progression is inevitable and 
may be very rapid when it occurs. 

• There is usually a marked peripheral lymphocytosis, often in excess of 100 109/L with greater than 90% 
of the circulating cells being prolymphocytes. Serology and/or DNA analysis for HTLV I and II are 
consistently negative, and these retroviruses are not implicated in the pathogenesis of the disease. 

• Confirmation of the diagnosis requires a systematic approach and careful integration of the results of 
morphology with specialized diagnostic tests, including immunophenotyping and cytogenetics.1

Dearden, Claire. “How I treat prolymphocytic leukemia.” Blood 120.3 
(2012): 538-551. Web. 26 Sept2019.
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• Morphology

Examination of the 
PB film is a key 
diagnostic test and 
will often provide the 
first clue to the 
diagnosis.
Morphology of other 
tissues (eg, BM and 
lymph nodes) is less 
informative and may 
not clearly 
discriminate 
between this and 
other peripheral T-
cell malignancies. 

Dearden, Claire. “How I treat prolymphocytic leukemia.” Blood 120.3 
(2012): 538-551. Web. 26 Sept2019.
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• Immunophenotyping

• Flow cytometry demonstrates the postthymic T-cell nature (TdT- , CD1a-, CD5+, CD2+, CD7+) of the 
prolymphocytes. 

• T-prolymphocytes express CD7 with strong intensity in contrast to other mature T-cell leukemias, 
where this marker is often weakly positive or negative. CD52 is expressed at high density, explaining to 
some degree the in vivo sensitivity to the anti-CD52 monoclonal antibody alemtuzumab. 

Dearden, Claire. “How I treat prolymphocytic leukemia.” Blood 120.3 
(2012): 538-551. Web. 26 Sept2019.
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• Cytogenetics

• Recurrent chromosomal abnormalities involving chromosome 14 are present in almost 75% of T-PLL 
cases, with inversion 14 being the commonest. Tandem translocations between the 2 chromosomes 14, 
t(14;14), are also present in some cases. Both rearrangements result in activation and expression of the 
protooncogene TCL-1. It is also possible to test for TCL-1 protein expression using a flow cytometry
technique, which confirms positivity in the majority of T-PLL cases.

• Trisomy 8 or iso8q is seen in up to two-thirds of cases (Figure 4A).15 The C-MYC localized at 8q24 is not 
rearranged in these cases, but the encoded protein may be overexpressed. 

• The combination of such distinctive clinical, morphologic, immunophenotypic, and cytogenetic features 
usually means that the diagnosis, once entertained, is relatively straightforward. 

Dearden, Claire. “How I treat prolymphocytic leukemia.” Blood 120.3 
(2012): 538-551. Web. 26 Sept2019.
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Case 3a/3b

• Requires Treatment?

• Currently no evidence that asymptomatic T-PLL patients with “inactive disease” benefit 
from early treatment, it should be restricted to patients with “active” or symptomatic 
disease. 

Staber, Philipp B. et al “Consensus criteria for diagnosis, staging, and 
treatment response assessment of T-cell prolymphocytic leukemia (T-PLL).” 
Blood (2019): blood.2019000402. Web. 27 Sept2019.
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Case 4, M.H.

• HPI: 65 yo female first diagnosed with ISS stage III IgG kappa MM in 2012.
• Front line- VRD , followed by tandem auto HCT, followed by lenalidomide maintenance (on 

clinical trial)
• Progression at Day +846 from 1st transplant. 
• Second line- Clinical trial with VD
• Progression at C12
• Third line- Pomalidomide + dexamethasone
• Progression at C14
• Fourth line – Daratumumab/Lenalidomide/Dexamethasone
• Progression at C4
• Fifth line- Carfilzomib/cyclophosphamide/dexamethasone
• Progression at C25

• Sixth line- ?????

• PMH, PSH: MM, empyema

• SH: Retired preschool teacher, Non smoker, non drinker
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• Clinical course and w/u:
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Case 4, M.H.
• Multiple myeloma remains 

an incurable malignancy 
with most patients 
experiencing relapse and 
requiring additional 
therapy. 

• In particular, the prognosis 
of MM patients who have 
received at least 3 prior 
lines of therapy, who have 
become double refractory 
to IMiDs and PIs and who 
have been exposed to an 
alkylating agent, is very 
poor with EFS and OS of 
only 5 and 13 months 
respectively. 
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Nijhof, I.S., van de Donk, N.W.C.J., Zweegman, S. et al. Drugs (2018) 78; 
19.





Case 4, M.H.

• Selinexor is a novel, first in class, oral selective inhibitor of nuclear export (SINE) that 
blocks exportin 1 (XPO1). Resulting in nuclear accumulation and activation of tumor 
suppressor proteins, inhibition of NF-kB, and translation suppression of several 
oncoprotein mRNAs (c-myc, cyclin D.)

Chari, A. et al “Results of the Pivotal STORM Study (Part 2) in Penta-Refractory 
Multiple Myeloma (MM): Deep and Durable Responses with Oral Selinexor
Plus Low Dose Dexamethasone in Patients with Penta-Refractory MM.” Blood 
(2018) 132:598
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• Granted accelerated approval by FDA in July 2019 based on efficacy from Part 2 of the 
STORM study. Part 1 of the STORM trial enrolled both quad (bort, carfil, len, pom) and 
penta-refractory (+dara) MM and demonstrated an ORR of 21%. Part 2 was initiated 
with the enrollment of  an additional cohort of 122 patients.

• Pts with penta-refractory MM were treated with 80mg selinexor plus 20mg 
dexamethasone (Sd) twice weeky. 

• Median of 7 prior regimens with 53% of patients consider high risk cytogenetics. 

• ORR found at 26.2% with 6.5% atleast VGPR. 
• PFS of 3.7 months and OS 8.0 months. 

• Treatment related AEs included (all grades, grades 3/4); Thrombocytopenia (67%, 
53%), nausea (67%, 10%), fatigue (68%, 21%) and hyponatremia (30.9%, 16.3%)

Chari, A. et al “Results of the Pivotal STORM Study (Part 2) in Penta-Refractory 
Multiple Myeloma (MM): Deep and Durable Responses with Oral Selinexor
Plus Low Dose Dexamethasone in Patients with Penta-Refractory MM.” Blood 
(2018) 132:598





Case 4, M.H.
CAR T cell therapies 
targeting CD19 have been 
the most widely used and 
successful among all the 
CARs to date. 

However, the plasma cells 
of MM do not routinely 
express detectable CD19.

In addition, both k light-
chain CAR T and CD 138 
CAR T cells  have been 
investigated with limited 
results. 

Ghosh, A. et al “CAR T Cell Therapy for Multiple Myeloma: Where are we 
now and where are we headed?” Leukemia & Lymphoma (2018), 59:9, 
2056-2067
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A particularly popular field of 
interest of late has been 
BCMA CAR T cells. 

• B-cell maturation 
antigen (BCMA) is 
a TNF receptor 
superfamily 17 
that plays a central 
role in regulating 
B-cell maturation 
and differentiation 
in plasma cells. It 
is not present on 
naïve B cells or 
hematopoietic 
stem cells, but is 
upregulated
during B-cell 
differentiation into 
plasmablasts.

Ghosh, A. et al “CAR T Cell Therapy for Multiple Myeloma: Where are we 
now and where are we headed?” Leukemia & Lymphoma (2018), 59:9, 
2056-2067
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• The NCI derived BCMA- CAR T cells were the first demonstrated dramatic response in MM 
and subsequently three additional BCMA targeted CAR T cell trials for MM opened in the 
US and one internationally. 

Ghosh, A. et al “CAR T Cell Therapy for Multiple Myeloma: Where are we 
now and where are we headed?” Leukemia & Lymphoma (2018), 59:9, 
2056-2067





Case 4, M.H.

• 33 patients received the trial BCMA CAR, median age of 60 and median time since 
diagnosis of 5 years. 

• 45% patients with high risk cytogenetics defined as presence of del(17p), t(4,14), or 
t(14,16).

• Median of 7 previous regimens in dose-escalation cohort and 8 regimens in the expansion 
cohort. 

• Doses of 50x106, 150x106, 450x106 or 800x106 total CAR-positive (CAR+) T cells were 
tested in the dose-escalation phase and 150x106 to 450x106 total CAR+ T cells in the 
expansion phase.

Raje, N. et al “Anti-BCMA CAR T-Cell Therapy bb2121 in Relapsed or 
Refractory Multiple Myeloma.” N Engl J Med 2019; 380:1726-37.



Case 4, M.H.

Raje, N. et al “Anti-BCMA CAR T-Cell Therapy bb2121 in Relapsed or 
Refractory Multiple Myeloma.” N Engl J Med 2019; 380:1726-37.



Case 4, M.H.

Raje, N. et al “Anti-BCMA CAR T-Cell Therapy bb2121 in Relapsed or 
Refractory Multiple Myeloma.” N Engl J Med 2019; 380:1726-37.



Case 4, M.H.

Raje, N. et al “Anti-BCMA CAR T-Cell Therapy bb2121 in Relapsed or 
Refractory Multiple Myeloma.” N Engl J Med 2019; 380:1726-37.



Case 4, M.H.

• Other potential CAR targets 
• CD38
• CD44v6
• CD70

Other future directions

• Natural killer (NK) cells retrovirally transduced with CARs targeting SLAM7 (CS1), 
a glycoprotein expressed on normal and malignant plasma cells. 

• Combining CAR T cells and immune checkpoint blockades

• Armored CAR  (modifying CAR T cells to secrete IL12 and IL21)

Ghosh, A. et al “CAR T Cell Therapy for Multiple Myeloma: Where are we 
now and where are we headed?” Leukemia & Lymphoma (2018), 59:9, 
2056-2067
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