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Learning Objectives

A To be familiar with appropriate worlep for anaplastic large cell
lymphoma

A To understand when It is appropriate to use molecular clonality
testing in the work up and diagnosis of lymphoma
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A To know how and when to use the NGS CLL panel in yourupork
diagnosis and prognostication

A To know when to use MYD88 molecular testing in the warlof
suspected lymphoma, and to understand its limitations



CaseBased Approach




Case #1

A A 73yearold male initially presented with
mild lymphocytosis and lymphadenopathy in
the abdomen and pelvis.

A A left axillary lymph node biopsy was
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peripheral blood flow cytometry
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Diagnosis:

A Chronic lymphocytic leukemia/ small
lymphocytic lymphoma

A Ancillary studies:
I Unmutated IGHV
I Complex cytogenetics with +12



CLL/SLL Prognostication from NCCN
Guidelines

Karyotype/FISH Del (17p) Unfavorable
Del (11q) Unfavorable
Complex (>abn) Unfavorable
Trisomy 12 Intermediate
Normal Intermediate
Del(13q) solabnl. Favorable

Molecular TP53 mutation Unfavorable
IGHV unmutated (<2%  Unfavorable*
mutated)

*Rearrangements involving VFZ3 have poor prognosis even if mutated.



A Patient was started on ibrutinib with excellent
response for three years.

A WBC showed the following:
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A Findings suggest progression of disease
A Bone marrow biopsy showed the following:
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NGS testing showed the
T2ttt 20Ay IAX



CLL NGS panel results

A Tier 1 variants

1. BTK c.1441T>A, p.Cys481Ser
VAF 52.8%

2. BTK c.1442 1443delinsCT, p.Cys481Ser
VAF 5.4%

3. BTK c.1442G>A, p.Cys481Tyr
VAF 5.2%

4. BTK ¢.1442G>C, p.CYs481Ser
VAF 3.7%

5. RPS15 ¢.413C>T, p.Serl38Phe
VAF 32.4%

6. MED12 c.130G>A, p.Gly44Ser
VAF 66.9%
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BTK resistance after ibrutinib

A Acquired resistance usually
InvolvesBTK or PLCG2

A Mutations can be detected at
median of 9mosup to 15mos
before clinical progression
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A Due to ibrutinib and acalabrutinib resistance,
the patient will enroll in a clinical trial
I Selective P8 inhibitor

I Rituximab¥enetoclaxs another alternative for
those with BTKI resistance mutations



NGS CLL Panel

A When should you use it?
I May be more useful when relapsing rather than at
diagnosis
A What kind of information can it give you?
I Mutations that indicate drug resistance
I Some prognostic indicators
I A few genes are included for other lymphomas

A Genes tested: ATM, BCL2, BIRC3*, BRAF, BTG1, BTK, CARD11, CD79B, CXCR4,
DDX3X, FBXWY7, IKZF3, KRAS, MAP2K1, MED12, MGA, MYD88, NOTCH1, NRAS,
PLCGZ2, POT1, RPS15*, SAMHD1, SF3B1, TP53, XPO1, ZMYM3



BIRC3

NOTCH1

PLCG2

POT1

TPS53

BCL2

CLL Prognostication/

Response to Therapy

C481S

Germline

various

P2514fs

Various

Germline

Missense mutations in
DNA binding domain

G101V

Up to 80% of relapsed
rare intx-naive

2-8% at dx;
4-25% of relapsed

5-22%

80-85% of progressive/
relapsed

5-14%

rare

Resistance to BTKi

Xlinked
agammaglobulinemia
(XLA)

Higher incidence in
relapsed/refractory CLL

Poor prognosis,
progressiontx
resistance

Often with BTK
mutation; Unclear
whether independently
confers resistance to
BTKi

Familial CLL

Poor response ttx,
progression, shorter OS

Resistance toenetoclax



Genes Useful in Dx other than CL

A MYD88 and CXCR4
I MYD88 L265P very common in Lymphoplasmacytic Lymphoma (also
some DLBC4.not entirely specific)
A Helpful when DDx with other smalid@Il lymphomas
I CXCRA4 seen in-30% of LPL cases
A Germline-> WHIM syndrome

A Somatic nonsense/frameshift mutations eliminate Ser339
I Resistance to BTK inhibitor therapy

A BRAF V600E

I For heme malignancies, specific for Hairy Cell Leukemia and
Langerhans Cell Histiocytosis

I (NonV600E mutations seen in CLL)






Case #2

A 65-yearold male presents with abdominal
pain that has been worsening over the past si
months, and unintentional 15 Ib. weight loss

APET CT:

I Multiple hypermetabolic lymph nodes throughout
the neck, chest, abdomen and pelvis
I Needle core biopsies are performed: (not shown)

ADiagnosis: CD5 negative, CD10 negative low gramidi B
lymphoma withplasmacytidifferentiation



Other studies

A CBC
I Mild N/N anemia (Hgb 11.0 g/dl)
I Normal WBC with normal diff and platelet counts

A SPE/IFE:

I M-spike in the gamma region. 1.64 g&igM
kappa












AMYDS88 L265P: Detected

A Diagnosis?



MYD88L265P specificity

Table 1. Selected Prior Studies of MYD88 Mutation Prevalence in Key Subtypes of Low-Grade B-Cell Lymphoma

Source, y Assay Methodology LPL, WM, or Both, % MZL,® % CLL/SLL, %

Puente et al,™ 2011 NGS 3
Wang et al," 2011 NGS 10
Li et al,’* 2012 Sanger 6
Treon et al,® 2012 Sanger 91 7
Gachard et al,’® 2013 RE digestion 67 4
Xu et al,”® 2013 AS-PCR 93 10 R
Varettoni et al,>? 2013 AS-PCR 100 6
Ondrejka et al,** 2013 AS-PCR 100 8 0
Mori et al,” 2013 Sanger 30

RE digestion 74

AS-PCR 70
Jiménez et al,® 2013 AS-PCR 80 21 0
Traverse-Glehen et al,'® 2013 Sanger 5
Tren et al,'” 2013 SNaPshot/Sanger 4
Poulain et al,” 2013 Sanger” 79 6 0
Ogura et al,™ 2013 Sanger 78 0 0
Current study, 2015 Pyrosequencing 94 1 3

Abbreviations: AS-PCR, allele-specific polymerase chain reaction; CLL/SLL, chronic lymphocytic leukemia/small lymphocytic lymphoma; LPL,
I}mphoPla‘;math lymphoma; MZL, marginal zone lymphoma; NGS, next-generation sequencing; RE, restriction enzyme; WM, Waldenstrém
macroglobulinemia

* Various combinations of MZL suhirpes were assessed in the different studies.
b Performed on purified B-cell population after immunomagnetic sorting.

Beltran et al 2015
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Diagnosis

A Lymphoplasmacytic lymphoma
A (Waldenstrommacroglobulinemia)



A Patient is currently being
followed with observation

A Indications for treatment:

B symptoms

Threatened end organ
function

Progressive bulky disease
Progressive anemia (Hgb
<10 g/dl)

Progressive
thrombocytopenia lt
<100K/ul)

- Hyperviscosity
" Peripheral neuropathy
- Symptomatic

cryoglobulinemia

- Symptomatic cold

agglutinin anemia

" Autoimmune hemolytic

anemia

" Nephropathy or

amyloidosis related to WM






Case #3

A 59-yearold female presented with bilateral
neck and axillary lymphadenopathy, fever,
night sweats and weight loss

A A mesenteric lymph node biopsy is
performed:
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CD21

BCL6 PD1



