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On the Pathological Chang

In Hodgkin’s Disease with
Especial Reference to its
Relation to Tuberculosis

D.M. Reed, JHH Reports
10: 133-199, 1902




Dorothy Reed described features of neoplastic (ek®d-
Sternberg cells) that hold true to today -

She disputed view of Sternberg, who proposed ir818tat
Hodgkin’s was a chronic inflammatory process reldte
Tuberculosis, but the lineage of the cell was Idagated ...




Classical Hodgkin’'s Lymphoma is one of many GC Nasms
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Classical Hodgkin’s Lymphoma
Genetic Features

lg genes clonally rearranged, with a high rate
of mutation of VH genes

Indicative of a germinal center B-cell origin

But -- the B-cell

orogram in HRS cells Is

repressed — exact cause Is unknown

Most B-cell mar
PAX-5

Kers are negative except for

— Crippling mutations of Ig genes

— Inhibition of Ig transcription factors

— Methylation of Ig gene promoters

— Overexpression of negative regulators



Classical Hodgkin’s Lymphoma - Biological Interfaces

Primary Med

Follicular
lymphoma
CLL/SLL

71&+5/% &/

(%9
FHOO

%




Composite CHL and B-cell lymphoma
Metachronous B-cell ymphoma & CHL

e Composite or Metachronous CHL and NHL
described for many years

* Provided early evidence linking CHL to B-
cells

— CHL and follicular, most common

— CHL and DLBCL

— CHL and CLL (Richter’s transformation)
— CHL and MCL or MZBL, rare
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: 56 year old male with abdominal mass: DLB(




After 5 years in CF
Presented with
Axillary LN: CHL




Classical Hodgkin’s Lymphoma following or

composite with B-cell lymphoma
(Gonzalez 1991;Travis 1992; Zarate-Osorno 1993)

o Patients with 2°CHL are older than de novo CHL
— Median ~60 yrs.
— Most cases classified as nodular sclerosis
— Most were EBV-negative; subset EBV+

* Risk of CHL increased 3x after rx for B-cell
lymphoma

« Clinical outcome generally poor



Clonal Relatedness between CHL and B-cell lymphc

ma

Brauninger A et al. N Engl J Med 1999;340:1239-1247



Late Occurring Aggressive B-cell
lymphomas following CHL, > 12 yrs

High grade B-cell lymphomas
— DLBCL, Burkitt-like
Often with abdominal presentations

Clonally unrelated to original CHL
(Ohno et al 1998)

May be EBV positive or negative

Possibly related to treatment or underlying
Immune abnormalities



EBV+ Classical HL and CLL

CLL nearly always precedes CHL

Fludarabine or other immunosuppressive
therapy increases risk

CHL is EBV + In > 90% of cases
Clonal relationship variable
Two histological variants:

— H/RS cells are in a background of CLL cells,
with minimal host response

— Relapse with CHL as a form of “Richter’s
transformation”, without obvious CLL



CLL with Hodgkin’s/ Reed-Sternberg cells
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Classical Hodgkin's Lymphoma following CLL




Workshop on Grey zone Lymphomas
Wurzburg January 1998

Co-Chairs: Muller-Hermelink & Jaffe

Premise:

« CHL is increasingly recognized as a lymphoid
malignancy, derived from B-cells in all (or nearly all)
cases

* Interface between HD & NHL has become more
ambiguous Iin recent years

e Cases at the interface of HD & NHL present
problems to both pathologists and clinicians, as there
are not clear criteria for the diagnosis and treatment
of these cases



Workshop on Grey zone Lymphomas
Wurzburg January 1998
Co-Chairs: K Muller-Hermelink & E Jaffe

Premise:

 CHL is increasingly recognized as a
lymphoid malignancy, derived from B-cells In
all (or nearly all) cases

 Interface between CHL & NHL has become
more ambiguous in recent years

e Cases at the interface of CHL & NHL
present problems to both pathologists and
clinicians, as there are not clear criteria for
the diagnosis and treatment of these cases



Goal: To review cases at the interface of CHL and NHL, and to
develop standardized criteria by which such cases may be
diagnosed and treated in the future

Composite or sequential classical CHL and NHL

Interface of classical CHL and T-cell/histiocyte-rich
large B-cell lymphoma

Classical CHL in the immunosuppressed patient vs.
EBV+ B-cell lymphoproliferative disease

Primary extranodal CHL, Does it exist?
Interface of classical CHL and ALCL
T-cell CHL, Does it exist?

Interface of nodular lymphocyte predominance HL and
T-cell/histiocyte-rich large B-cell ymphoma






Relationship of Primary Mediastinal Large B-cell
Lymphoma & CHL-NS

« Similar age and mode of presentation
— Young adults, F>M, mediastinal mass
— Involvement of thymus, supraclavicular nodes




Primary Mediastinal Large B-cell Lymphoma
and CHL — Workshop Cases

/ patients (5 males: 2 females) representing
three categories of mediastinal lymphoma

« Composite CHL and primary mediastinal
large B-cell lymphoma

o Sequential CHL with relapse as primary
mediastinal large B-cell lymphoma

« Transitional or grey zone lymphomas
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Mediastinal Grey Zone Lymphoma

(MGZL) Definition
(Traverse-Glehen et al. Am J Surg Pathol 2005)

* A lymphoma that demonstrates transitional
features, morphologically and phenotypically,
netween PMBL & CHL-NS

 Difficult to make a precise diagnosis

* Provide challenge to pathologist and clinician
— How to treat not resolved



NCI Study of Mediastinal Grey zone Lymphoma
Traverse-Glehen et al. AJSP 2005

* Mediastinal grey zone lymphoma (20 cases)

— CHL with features of PMBL or PMBL with
features of CHL

* Mediastinal composite lymphoma (6 cases)
— Segregated histology of CHL & PMBL
 Mediastinal sequential lymphomas (8 cases)

— CHL with relapse as PMBL or PMBL with
relapse as CHL (clonal identity)



Clinical Features

 Median age 31 (range 13-62 yrs)
* Relative male predominance

—Med GZL M:F 10:10
—Composite M:F 5:1
—Sequential M:F 71







CD20

H&E suggestive of PMBL
Phenotype more like CHL
CD20 +/-

CD30 ++
CD15 ++

CD30

CD15




MGZL - Classical Hodgkin’s like morpholog

CD20




Immunophenotypic Panel
Expected Reactivity

Ag PMBL CHL-NS
CD20 +++ +/-
CD30 + ++
CD15 - -+
PAX5 +++ +
BOB.1 +++ -
OCT2 SRR B}
MAL ++ -[+

In Mediastinal Grey Zone Lymphomas there is an
asynchrony between morphology and immunophenotype




MAL in Mediastinal Grey Zone Lymphonmn
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Mediastinal GZL represent the “missing
link” between CHL-NS and PMBL

« Grey zone lymphomas exhibit a morphological and
Immunophenotypic continuum

« MGZL cannot be readily classified as either PMBL or CHL,
with frequent asynchronous histology & immunophenotype

» Clinical features similar to NS-CHL & PMBL, except for
male predominance

+2 % FHOO O\PSKRPD XQFODVVILILDEOH
LOWHUPHGLDWH EHWZHHQ GLIIXVH ODUJ
DQOG FODVVLFDO +RGJNLQ O\PSKRPD




Molecular Events that induce a Thymic B-cell to
become a RS-cell are unknown

B\




“Hodgkin’s Like ALCL” or ALCL-like CHL

Pileri et al; 1994

» Originally thought to be a variant of ALCL,
but most cases now regarded as aggressive
variants of CHL — Grade 2 +

« Common in young males with med masses
« Capsular thickening, nodular fibrosis

« Sheeting out of Reed-Sternberg-like cells

« CD30+ but often CD15-, LCA+/-, ALK-

e Thus, features of “med grey zone lymphoma” -
- Itis important not to diagnose as ALCL,
ALK-negative






CHL, Nodular Sclerosis, Grade




ALCL resembling NS HL
Vassalo et al AJSP 2006
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Clinical Implications of a diagnosis of
Mediastinal Grey Zone Lymphoma

Pileri et al. 1994 reported poor outcome for “Hodgkin-
like ALCL” when treated for CHL

— Recommended “DLBCL"-like regimens

Cazals-Hatem (GELA) 2001 found poor outcome for
“*Hodgkin-like ALCL” when treated as NHL

NCI protocol for both PMBL and Med-GZL with DA-
EPOCH R (Dunleavy et al ASH 2008)

— 14 Med-GZL; Med age 30; 71% male
— 91% CR; 1 PR; OS 86%; PFS 57%
— 44% required radiation to achieve CR

— PMBL.: only 10% (3/31) required radiation following
EPOCH-R



EFS: PMBL v. Grey Zone
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Impact of Gene Expression studies in understanofidded GZL

PMBL has a gene expression signature that shaneg el@ments
with CHL (Rosenwald, JEM, 2003) (Savage 2003)




Large B-cell Lymphoma with Hodgkin’s
Features (9 cases; Garcia et al 2005)

e 6/9 In young males with mediastinal tumors

 Shared features of cHL and DLBCL
Immunophenotypically

« Activation of NF kappa B pathway with
nuclear c-Rel

« 2/9 had rearrangement of 3927

Evidence for activation of NFkB in mediastinal
grey zone lymphomas



PMBL, Classical Hodgkin’s lymphoma, and some
DLBCL share activation of NFkB pathway genes

« Both CHL and PMBL (but not nodal DLBCL)
express TRAF-1 and nuclear c-Rel, indicative
of NFkB activation (rodig et al AJSP 2005)

« Activation of NFkB target genes distinguishes
ABC vs GCB types of DLBCL (pavis et al 2001;

Rosenwald et al 2002)

« Activation of NFkB target genes is a feature
of DLBCL with prominent host response

—? TCRLBCL (Feuerhake et al 2005)



Overlap of NFkB target genes in subsets of DLBCL
Feuerhake, F. et al. Blood 2005;106:1392-1399
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Prognostic Significance of CD20 expression in
Classical Hodgkin's Lymphoma
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EBV Related LPD’s &
Classical Hodgkin’s Lymphoma ...
Sometimes a diagnostic dilemma

 Reed-Sternberg-like cells described in many
EBV-positive B-cell proliferations

— Infectious mononucleosis

— Methotrexate associated LPD

— Post-transplant LPD’s

— Age-related or “senile” B-cell LPD

— Peripheral T-cell lymphomas, especially
AITL



Infectious Mona




EBV-positive Diffuse Large B-cell
Lymphoma of the Elderly (WHO 2008)

 Formerly senile EBV + LPD (Nakamura, et al.
Median age, 71 ; M>F 1.5:1
/0% extranodal: skin, lung, stomach
30% nodal disease alone

EBV + large B-cells in an inflammatory
background

Frequent necrosis and H/RS-like cells
CD30+, MUM-1+, CD20+, negative for CD15



EBV+ diffuse large B-cell Lymphoma of the elde
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EBV+ “CHL” in Extranodal Sites are
Related to Age-related Large B-cell lymphoma

 Median age 79 (75-86)

« Localized extranodal disease, often involving
oral cavity sites

— Palate, tongue base, gingiva, lips

— Adrenal gland
* Immunophenotype similar to that of CHL
« EBER and LMP-1 positive

+2 % FHOO O\PSKRPD XQFODVV&LILDEOI

LOWHUPHGLDWH EHWZHHQ GLIIXVH ODU.
DQOG FODVVLFDO +RGJNLQ O\PSKRPD
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Adrenal Mass 76 y.o. [F
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Classical Hodgkin’s Lymphoma - Biological Interfaces
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Classical Hodgkin’s Lymphoma - Biological Interfaces
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Classical Hodgkin’s Lymphoma - Biological Interfaces

lymphoma
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Classical Hodgkin’s Lymphoma - Biological Interfaces
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EBV + Hodgkin’s-like B-cells in PTCL

Quintanilla-Martinez et al. Am J Surg Pathol 1999

e Most common in AILT, ATLL

— T-cell ymphomas associated with
Immunodeficiency

 HRS cells are PAX5+/ CD30+/CD15+
— May lead to misdiagnosis
« Background T-cells are clonal

— HRS-like cells are polyclonal in cases
studied
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CD30 and CD15 expression in neoplastic T-cells of PTCL
Barry et al. Am J Surg Pathol 2003
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Is there a T-cell form of Hodgkin’s
Lymphoma?

* > 999% of cases of classical Hodgkin’s
lymphoma show phenotypic (PAX-5) or
genotypic evidence (IgH genes) of B-cell
derivation

 Rare cases of “CHL of T-cell derivation” have
been reported
— Seitz et al. Blood 2003 (2 cases)

— Muschen et al. J Exp. Med.(2 cases)
 “T-cell CHL” described In association with
Lyp, Cutaneous ALCL




Classical Hodgkin’s Lymphoma in
association with CTCL

« Classical HL following mycosis fungoides
— Often EBV+, clonally unrelated to CTCL

e “T-cell CHL” following MF, Lyp, or C-ALCL
(Kadin et al.)
— Clonally related to prior T-cell malignancy
— CD30+, CD15+, T-cell ag+, TCR rearranged

These are T-cell malignancies but are they CHL?



Primary cutaneous ALC
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Is there a T-cell form of Hodgkin’s
Lymphoma? Probably Not

« Some T-cell ymphomas may simulate CHL
and express both CD30 and CD15 (Barry et al.)

— Clinically more closely related to
PTCL,NOS with aggressive clinical course

 Most cases of “T-cell CHL” express T-cell ags
but lack TCR gene rearrangement

— Aberrant expression of CD4, CD2, CD3
e Tzankov et al. 2005

— Hodgkin/ RS cells are genotypically B



Hodgkin's Lymphoma & T-cell Lymphomas
Morphological - Immunophenotypic “Grey Zones”
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Hodgkin's Lymphoma & T-cell Lymphomas
- not Biological “Grey Zones”
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Peripheral T-cell lymphoma Vs. Hodgkin’s Lymphol
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Peripheral T-cell ymphoma with RS cells
Quintanilla-Martinez et al. Am J Surg Pathol 1999
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