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Summary

e T cell subsets in CLL

 Mechanism of increased numbers of memory
cells

— Potential role of cytomegalovirus
Regulatory T cells

— Role in iImmune deficiency and auto-
Immunity




T cell subsets




T cell abnormalities in CLL

— Generally see an increase in T cell
numbers

— Increased numbers of memory and effector
cells




T cell subsets in CLL

Control




Differential patterns within CD4
and CD8 T cells

e CLL associated with:-
— decrease In CD4 T cells
— Increase in CD8 T cells

Leads to Inversion of CD4:8 ratio




CD4 and CD8 T cells in CLL

Control




What are the mechanisms that
generate this T cell profile ?
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Common herpes virus infection
Widespread in the population




CMV latency appears to be the result of
chronic immune control

T cells NK cells Antibody
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The T cell iImmune response to CMV In
healthy donors

* Very large
« CD8 >CD4
* Increases with age




The CMV-specific T cell response is maintained at a
high level and increases with age

Magnitude of
T cell
Immunity

Time (years)




Every fifth lymphocyte on a blood
film Is CMV-specific




Does this mean that CMV positive
people have different patterns of T
cell subsets in blood ?




The CDS8 count is stable with age




CMV increases the CD8 T cell count by 41%
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Memory CD8+ count




The CD8+ memory T cell count is stable with
age




CMV greatly increases the number of
memory T cells




CMV memory cells may constrain the naive
compartment due to lack of ‘space’







Naive T cell count




The CD8+ naive T cell count declines with




CMV reduces the naive cell count at all ages




CMV seropositivity at age 50 years
accelerates naive T cell decline by 25 years




e CMV has evolved to co-exist with an
Immunocompetent host

« CMV is poorly adapted to live with an
Immunosuppressed host
— transplant recipients
— HIV infection

Where does that leave patients with CLL ?




Measurement of CMV-specific
Immunity in patients with B-CLL

o /2 patients
— 39 CMV sero-positive
— 33 CMV sero-negative

e Determine+ CD4 and CD8+ T cell
response to CMV




The number of CMV specific CD4+ T cells is
markedly increased in B-CLL

« B-CLL patients
o Control group

Frequency of
responding cells

(% CD4+ T cells)




CMV-specific CD4+ T cells increase within
weeks of starting treatment
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Why should CMV-specific T cells
be Iincreased In patients with B-
CLL ?




CMV latency Iis maintained by the immune
response

T cells NK cells Antibody
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During iImmunosuppression viral replication
will transiently increase
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This will stimulate an increase in the number
of CMV-specific immune cells

T cells NK cells Antibody
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Does CMV sero-positivity have any clinical
significance for patients with B-CLL ?

Increased levels of ‘memory’ T cells are associated
with infection, neutropenia and lymphadenopathy

Are there clinical associations with CMV-seropositivity
In patients with CLL?




Relationship of CMV seopositivity to clinical
complications in patients with B-CLL

A
v
V1
v
vV
V1
v
vV







If CMV sero-status is important in B-CLL what can
be done about it ?

e Vaccination
e Anti-viral treatment

o T cell therapy




Is there a potential benefit for CMV
seropositive individuals ?

e Drives the iImmune system towards a
TH1 profile
— ? Better tumour response and less auto-
Immunity
e Potential role of T cells in maintenance
of the B cell clone




Regulatory T cells in CLL




Control




Immune responses start when T
cells recognize antigen on
dendritic cells

Dendritic cell




We all have natural ‘Regulatory T cells’
that suppress Immune responses

CD4+FoxP3+

Dendritic cell




T regulatory cells

e CD4+FoxP3+ T regs — up to 4% of CD4’s in healthy
Individuals

e Increased numbers of T regs in malignant melanoma,

Hodgkin lymphoma, ovarian, gastric, lung, breast and
pancreatic cancer




Does CLL and its treatment alter the
number of reqgulatory T cells ?

CD4+FoxP3+

Dendritic cell




Questions

 If T regs are increased in CLL patients they
may contribute to Immune suppression

 |f they are reduced this may be a cause of
auto-immunity




T regulatory cells in CLL

e |Increased frequencies of T regs in CLL
patients

* T regs highest in untreated patients, or

Increasing with progressive disease

T regs numbers and function reduced In
fludarabine-treated patients

Beyer et al. (2005)




Study of CD4+ FoxP3+ T cells in CLL

63 CLL patients (QE & Heartlands)
— 18 stage A
— S5stage B
— 31 stage C
— 9 AIHA




Analysed FoxP3+ CD4+ T cells and compared to the
CD25high CD4+ subset
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Analysed FoxP3+ CD4+ T cells and compared to the
CD25high CD4+ subset

102 107 10 :5.-'.5!
CD25 PC5

-l |:| 1

CD45R0O ECD

-l |:| o

ERETCRET ) -1 0?10 o

CD4 FITC CD4 FITC




Analysed FoxP3+ CD4+ T cells and compared to the
CD25high CD4+ subset
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Analysed FoxP3+ CD4+ T cells and compared to the
CD25high CD4+ subset
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Increased numbers of CD4+FoxP3+
T cells are seen in B-CLL

+
™
o
<
o
LL
+
q—
O
O
(=
>




Increased numbers of CD4+FoxP3+ T
cells are seen In advanced disease
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How does treatment alter Treg
number ?




CD4+CD25+ T cell numbers decrease
after fludarabine treatment




This was not seen for CD4+FoxP3+ T
cells




Are T reg numbers altered In
patients with auto-immune

disease ?




The number of CD4+FoxP3+ T cells Is
maintained in patients with AIHA
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‘Reqgulatory T cells’ are increased In
CLL

CD4+FoxP3+
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T reqgulatory cells in B-CLL ?

* |Increased numbers - especially with
advanced disease
— May contribute to immune suppression
— No major influence of treatment on T reg numbers

T regs are not decreased in patients with
auto-immune disease

— Suggests alternative mechanisms are more
Important




Clinical manipulation of
Regulatory T cells ?

e Targeted reduction of T reg cells may
Improve immune function

— but likely increased risk of auto-immune disease




Potential approaches to improve T cell
function in CLL

e Control CMV reactivation
 Modulate regulatory T cell numbers

 Non-specific T cell activation e.g. CD40L
gene therapy




Is there a T cell response to
tumour In patients with CLL ?




Cellular immunity to tumours
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Autologous cell Allogeneic cell
therapy therapy




Cell therapy of cancer

/ +  Difficult to find an

autologous immune
response to CLL

Autologous cell
therapy




Cell therapy of cancer

N

e Graft versus leukaemia is
effective in allogeneic
immune response

Allogeneic cell
therapy




Summary

e Patients with CLL have increased
numbers of memory T cells

— CMV may be a contributory factor

T reg numbers are increased in CLL
— may contribute to Immune suppression




Acknowledgements

Shivani Chidrawar Chris Fegan

Batoul Pourghysari Guy Pratt

Mamatha Karanth Jim Murray

Karen Piper




