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Increase of CD4 cells
and relative decrease

CD8 cells

of

Hodgkin subtype

CD4/CDS8 ratio

tissue
 Nodular sclerosis grade Il 8.6
 Nodular sclerosis grade | 7.4
 Mixed cellularity 4.2

blood
1.2
2.2
2.6




Which functionally different

lymphocyte types

can be present in cHL? |
 CD4: HLA class Il mediated ag presentation

— TH1
— TH2
— Treg
— TH17

-2, IFN-g, TNFa => inflammatory response
| -4, IL-5, IL-13 => help B-cells
_-10, TGFb =>Inhibit TH1 response

_17 =>drive many autoimmune responses

e CD8: HLA class | mediated cytotoxic activity
— Cytotoxic T cells
— Regulatory (suppressor) T cells

* NK: recognition in absence of HLA class |



T-cells in NLPHL vs cHL

NLPHL cHL
CDh4 +® +®
CD45R0 +® +®
TIA1 - +
CD57 +® -
C-MAF +® -
PD1 +® +
CCR4 - +®
GITR - +®
CD134 (OX-40) +® +®
CTLA4 + +
CD38 - +®
CD69 +® +®
CD25 - +®
CD26 - -
CD71 - +
CD40L - +
BCL6 +® -
MUM1 +® -
Thbet - +
GATA3 - +
LAG-3 - +
FOXP3 - +




& Nodular lymphocyte predominant

Hodgkin lymphoma

Definition

Nodular  lymphocyte  predominant
Hodgkin lymphoma (NLPHL) is a mono-
clonal B-cell neoplasm characterized by
a nodular, or a nodular and diffuse prolif-
eration of scattered large neoplastic cells
known as popcorn or lymphocyte pre-
dominant cells (LP cells) - formerly called
LP cells for lymphocytic andjor histiocytic
Reed-Sternberg cell variants. These cells
reside in large spherical meshworks of fol-
licular dendritic cell processes that are
filled with non-neoplastic lymphocytes
and histiocytes. It is currently not clear
whether a purely diffuse form of LPHL ex-
ists. Most lesions diagnosed in the past
as diffuse LPHL were probably either lym-
phocyte rich classical HL or T-cell rich
large B-cell lymphoma. At present an
overlap hetween NLPHL and T-cell rich
large B-cell lymphoma cannot be ex-
cluded.

ICD-0 code 9659/3

Epidemiology
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Fig. 1.01 Nodular lymphocyte predominant Hodgkin lymphoma (NLPHL). A The nodules are usually larger than those
present in follicular lymphoma and follicular hyperplasia, and are closely packed and lack mantle zones. B Three pop-
corn cells (arrows) with the typically lobated nuclei are visible in a background of small lymphoid cells and a few histio-
cytes. C The CD20 staining reveals that the nodules of this lymphoma predominantly consist of B-cells. D At higher
magnification, the strong membrane staining of the popcorn cells for CD20 is visible.



CD57+ cells In reactive LN, PTGC and

NLPHL

Normal reactive follicle

Reactive follicles in PTGC

PTGC

NLPHL




|Isolation of T cell subsets




No IL2 and IL-4 in resting CD4+/CD57+ T-cells from NLP-HL
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NLPHL CD4+CD57+ T cells

* IL2- IL4- IFNg++ IL10+ TGFbl+
* T-regulatory 1 type cytokine profile
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Tonsil NLPHL cHL

 |L13 only produced by T cells in cHL







CDA4* lymphocytes in cHL have
an activated iImmunophenotype

« CD3/TCRab+, CD4+, CD45R0+, CD45RBdm
e CD38+, CD69+, CD25+, ‘CD26”69‘

his Immunophenotype suggests activated
T-helper cells, however, they are CD26"¢9




CD4+CD69+CD26- T cells In NS HL




CD26

Proteolytic enzyme-dipeptidyl peptidase 1V
truncates chemokines like RANTES, MDC, IP-10

Associated with adenosine deaminase (ADA), and
CD45RO0O

CD26- cells CD26+
In HL, CD26- cells [ >CD26-

CD26+ cells include Thl cells, CD26- cells include
Th2 and Treg cells




CHEMOKINES



High Expression of the CC Chemokine  TARC in Reed-
Sternberg Cells: A Possible Explanation for the Cha  racteristic
T-Cell Infiltrate in Hodgkin's Lymphoma A. van den Berg, L.

Visser and S. Poppema Am J Pathol 1999;154:1685-1691

* |n a gene expression study by SAGE on Hodgkin
cell ine L428 approximately 1% of all tags was
found to be TARC (CCL17)

 Thymus and Activation Regulated Chemokine

* Normally expressed in antigen presenting cells
(dendritic cells)

o Attracts Th2 T cells Wlth CCR4 or CCRS8 receptor
and especially CD4"CD25™ T reg cells

« May explain influx of CD4 and CD4"CD25" cells in
HL tissues




TARC (CCL17) in cHL subtypes
Note: not expressed in NLP HL




CCRA4 (receptor for TARC and
MDC) In lymphocytes in NS HL

ISH IHC

Note: re-expression on cell surface following in vi tro culture in absence of TARC







Pilot: TARC and MDC in cHL vs controls




TARC and MDC levels
Pre- and post-treatment
In patients with cHL







% patients with significantly elevated levels






TARC

MDC




Higher levels in NS
than in MC

Higher levels In
stages II-IV
than in stage |




Conclusion chemokines

e TARC and MDC are excellent candidate
biomarkers for disease activity in HL

* Note 1: TARC is specific for cHL, whereas
MDC is also present in NLPHL

* Note 2: MDC Is also present In histiocytes
and macrophages, whereas TARC is
essentially only produced by the RS cells




HEV

PNAd+

CCL19, CCL21
CXCL12
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Lymphocytes
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Role of HLA In immune reponse in HL



EBV latency type I
EBNA1+, EBER+, LMP1+, LMP2+,
EBNA2- EBNA3A,B,C-,LP1-,LP2-

I

Double stain for EBER and LMP1




Associlations of HLA and cHL

LMP-1/2 are presented via
HLA-A2, so one might expect
a reduced frequency of HLA-
A2 in EBV pos HL patients

HLA class | expression is
frequently reduced in EBV
neg HL, but ‘surprisingly’
there is frequent upregulation
of HLA class | in EBV pos HL

No effect of HLA class |
expression on survival

HLA class | positive

HLA class | negative




Groningen Hodgkin Study on EBV and HLA
1987-2000: 763 archival tissue specimens s
549 diagnhoses
511 Hodgkin lymphomas +EBER
376 invitations sent
213 informed consents

200 patients genotyped, 348 O rols%;}

)

Lymphocyte Depl [0 [0
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EBV negative cases EBV positive cases







60% 40%

HLA class Il expression in HL

Kaplan - Meier
HLA Il positive 85%

HLA Il negative 67%

3 4 5
analysis time in years

RR 2.40




Conclusion: reduced Ag presentation
iIndeed plays a role in HL

HLA class I. ag recognition by CD8 cells

- frequently absent in EBV "9 HL

- susceptibility polymorphism in EBV P°> HL

- HLA-A*02 carriers have reduced risk of EBV P95 HL

HLA G: prevents NK cell recognition
- frequently present in HLA class | "9 HL

HLA class Il: ag recognition by CDA4 cells

- frequently absent

- frequent polymorphism in HLA class Il P°° cases

- significantly worse survival in HLA class Il "®Y cases




Immune escape mechanisms in HL
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