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History of Immunotherapy

A1891. Spontaneous regression of tumour noticed
by Coley, surgeon at M. Sloan Kettering
Concomitant bacteri al i

AProof of principle of cancer immunotherapy
ACoIey died penniless with the stock market crash in
1936

ABarnes and Loutit (1957),; allogeneic graft
prevented relapse of leukaemia while syngeneic
did not

n



GRAFT ENGINEERING

ARed cell depletion in marrow transplants.

AT cell depletion: sheep rosetting; Campath M/G/H,;
ATG

ACD34 selection with Immunomagnetic beads
(CliniIMACs): haplos; autoimmune

AT cells essential for disease control, graft versus
host disease and viral immunity

AT cell depletion results in increased disease
relapse but reduced GvHD.



ABO mismatched Tx and red cells in graft

AProIonged red cell aplasia

AEffect on other progenitors increasingly
recognised

Alncreases morbidity and mortality (Worel 03)

APlasma exchange; infusion of FFP

ARecent WMDA warning: 13 cases of which
12 received RBC replete units

A2 developed severe ATN and needed ITU

ARBC replete needs to be processed



UK data: RIC Alemtuzumab for NHL with DLIs
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Non Myeloablative with DLIs

AAltered paradigm of transplantation

ABasis for non myeloablative transplants:
Immunotherapy as cure

AHost T cell depletion to promote donor chimerism

AComponent of escalating DLIs

AcDS depleted DLIs
AcCMmV specific T cells



The Ideal Graft Engineered Transplant

AMinimal Conditioning (cells to facilitate
engraftment)

AGraft enriched for haematopoietic progenitor cells

AAddback of Immune effectors
to maximise anti tumour activity
promote broad immune reconstitution
enhance anti viral immunity
abrogate clinical GvHD



Basis of Cellular Immunotherapy

AAutoIogous vs allogeneic

AT cells: Tregs; virus specific, tumour specific
ANK-T, CIK
ANK cells;

AT regulatory cells

AMesenchymaI stem cells
ADendritic Cells



Expansicn of Duonor T Cells Afver SAllopeneis BAT
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Selective/lntelligent T cell depletion

AWork of Cavazzana, M Koh and J Barrett
ACDZS, CDG69 and other activation antigens

AEX VIVO detection of alloreactive cells and
selective removal

AMurine GvHD using the NOD/SCID mouse
model (Koh et al , BJHaem2002)

AAnti CMV and anti-EBV activity preserved



Selective depletion of alloreactive donor lymphocytes: a novel method to reduce
the severity of gralt-versus-host disease in older patients undergoing matched

sibling donor stem cell transplantation

=coft R, Soloman, Stephan Mislke, Bipin N. Savani, Aldemar Montaro, Laura Wisch, Richard Childs, Mancy Hansal, John Schindler,
Victor Ghatie, Suzan F. Laitmnan, Thao Mai, Charles 5. Carter, Roger Kurlander, Elizabeth J. Read, Ellen 5. Vitetta, and A. John Barratt

We have selectively depleted host-reac-
tive donor T cells from peripheral blood
stem cell (PBSC) transplant allografts ex
vive uging an anti-CD25 immunotoxin.
Wa repont a clinical trial to decrease grafi-
versus-host disease (GVHD) in elderly
patients receiving selectively deplated
PBSC transplants from HLA-identical sib-
ling donors. Sixtean patients (median age,
65 years [range, 51-73 years]), with ad-
vanced hamatologic malignancies under-
went transplantation following reduced-
intensity conditioning with fludarabine

and either cyclophosphamide (n = 5}, mel-
phalan {n = 5), or busulfan (n = 6). Cyclo-
sporine was used as sole GVHD prophy-
laxis. The allograft contained a median of
45 x 10° CD34 cellafkg (range, 3.4-7.3 = 10°
CD34 cells’kg) and 1.0 x 10%kg (range,
0.2-1.5 x 10%kg) selectively depleted T
cells. Fiftean patients achieved sustained
engraftment. The helper Tdymphocyte
precursor (HTLp) frequency assay demon-
strated successful (mean, S4old) deple-
tion of host-reactive denor T cells, with
conservation of third-party response in 9

of 11 cases tested. Actuarial rates of
acute GVHD were 46% * 13% for grades
Il to IV and 12% + 8% for grades lll to IV.
These results suggest that allodepletion
of donor calls ax vivo is clinically feasible
in older patients and may reduce the rate
of severs acute GVHD. Further studies
with selectively depleted transplants to
evaluate graft-versus-leukemia (GVL) and
survival are warranted. (Blood. 2005;106:
1123-1129)

i 2005 by The American Society of Hematalogy
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Amrolia et al, Blood 2006




Management

AMismatched transplants

A16 paediatric patients

APatient APCs with donor lymphocytes in an
MLR

ARiacin based immunotoxin

A2/16 Grade Il GVHD

Almproved Immune reconstitution

AV-beta; TREC; functional EBV, CMV,
adenovirus responses

Ag/16 relapsed: HR refractory population



Protective Conditioning for Acute Graft-versus-Host Disease

Robert Lowsky, M., Tsuyoshi Takahashi, M.Cx., Ph.D., ¥in Ping Liu, MO,

Sussan Dejbakhsh-Jones, M.S
F. Carl Grumet, M., Judith AL Shizurw, M.D., Ph.D., Ginna G. Laport, M.D., Keith E Stockerl-Goldstein, M.
Laura |. Johnston, M.D., Richard T. Hoppe, M.D., Danial &. Bloch, Ph.D., Kad G. Blume, MM.D.,
Robert 5. Negrin, M.D., and Samuel Strober, M.D.

ABST R ACT

BaCkSROWND

Condidoning with ol lymphoid irradiation plus antithymooyte serum protects mice
against acute graft-versus-host disease (GVHDY) after hemamwpoietic-cell transplanta-
ticr. We tested this sratepy in humans.

METHOQDS

Thiry-seven patdents with lymphoid malignant diseases or acure leukemia under-
went an experimental conditioning regimen with 10 doses of total lymp hoid ircadia-
tion (80 oGy each) plus antithymocyte globulin, followed by an infusion of HLA-mached
peripheral-blood mononuclear cells from related or unrelared donors who received
granulocyre colony-sd mulating Goior.

RESWLTS

Of the 37 transplant recipients, only 2 had acure GVHD after be mamwmpoietic-cell wans-
plantadon. Porent andtumor effects in patients with lymphoid maligrant diseases
were shown by the change from partial o complete remission. Inthe ransplant recip-
ients who unde rerent conditioning with wtal lymphoid irradiadon and and thymocyte
globulin, the fFaction of doror Chd+ T cells that produced interl eukin-<4 after in vitro
stimulation increased by a factor of five, and the prolife rative response w alloandgens
in vimo was reduced, as compared with rormal conrol subjects and control subjects
who underwentconditioning with a single dose of total-body irradiation (200 cGy).

COMOCLUSIONS

A regimen of ol lynp hoid irradiadon plus antithymocyee globulin decreases the in-
cidence of acute GVHD and allows grafit andmmor actdvity in patients with lymphoid
mali gna nt diseases or acute leukemia reaved with he mawpoietic-cell ra ns pla ntation.
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