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DLI: storia




DLI = donor lymphocyte infusion

Il trapianto di cellule staminali allogeniche ¢ stata la prima forma di
tearapia cellulare applicata su larga scala

L effetto antileucemico insito nel graft ha chiarito € incrementato le
strategie per ridurre recidive

di cellule T dal graft riduce la possibilita di GvHD
Aumenta la possibilita di recidiva di malattia e di graft failure




Cellule T del donatore ( infuse insieme alle cellule staminali)

Vv

Reattive verso antigent HLA minor1 del ricevente con effetto
antileucemico ( GVL)




Patologia di base

Dose cellulare

Timing di somministrazione

Composizione cellulare




IFN y, GM-CSF

TNF a
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Fig. 1. Radiation/chemotherapy leads to damage to host cells, the antigen presenting cells of the host become activated and become highly proficient at presenting the
antigens (o the donor CD4/CD8 cells, which are able to costimulate and become effector cells which lead to tissue damage fanti-disease activity, The tissue damage leads to the
release of cytokines which further accentuate the vicious cycle.




Effetto GVL ( Graft vs.Leukemia)
mantenuto dalle cellule APC dell’ospite

T- cell del donatore presentando antigeni bersaglio espressi
sulle staminali emopoietiche specifiche ( mHA )

HA-1; HA-2; HB-1; BCL2-A1




DLI: effetto GvHD

Incidenza GvHD: 8-48% (BDR-EDR)

Incidenza GvHD: 9-46%




Donor T and B cells
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[Ungated] SS INT / CD45PERCP . [Lympho] SS INT / CD3FITC

CD3+: 56.31%

CD45PERCP




Le caratteristiche paziente /malattia SONO IMPORTANTTI per la risposta

Table 1. Patient characteristics according to donor iymphocyte infusion
regimen used

Builk Escalating Crverall
Features (n = 28) (n = 20) (n = 48)

Donor type
sSiBNVUD 1810 10/10 28020
Patient gender
Male/female a0 16/4 24124
GVHD prophylaxis at SCT.
TCDiTreplete 18/10 12/8
GVHD after SCT.
Grade 2-4 acute 10
Extensive chronic 10
Retapse
Cytogenetic alone T
Hematologic-CFP 1ir
Hemaiologic-AF 4 5
Interval SCT — relapse 16.6 12.2 12.5
Months (range) 3103 4-51 3-103
Interval relapse — DLI 10.9 12.9 11.1
Months (range) 0-70 1-53 0-70

L2
=]

SIB, sibling donor; VUD, volunteer unrelated donor; SCT, stem cell transplant:
GWHD, graft-versus-host dissase, TCD, T-cell depleted SCT, hamatologic-CPR,

chronic phase. hematologic-AP, hematologic retapse in advanced phase.




DLI: indicazioni

Leucemia mieloide cronica (rimane setting ideale)

Risposta migliore nei pazienti con minore massa tumorale
(tumor burden)

dei paz. In remissione molecolare o citogenetica

overall




Table 1. Response rates of chrome myeloid leukenma to donoer
Iymphocyte infusions 1in major studies

Responders/total number of patients (26) at
the time of donor lymphocyte mnfusion

Authors Mrel/Cyrel L AP Overall

van Rhee et al. [18]
Collins et al. [19]

Drobysks et al [20]
Porter et al. [21] —

11/11 (100)
3/3 (100)

8/14 (57)
25/34.(73)

1/5 (20)
5718 (27)
6/8 (75)
0/3 (0)
1/14 (7)

20/30 (66)
33/42 (78)
6/8 (75)
39/53 (73)

6/11 (54)

Kolb etal [22
Mackinnon et al. [23]
Bacigalupo et al_ [24]*
Alvea et al [25]
Verdonck et al. [26]
Sehn er al. [27]

14/17 (82)
8/8 (100) 9/10 {90)
& 12
15/19 (79)
— 9/9 (100)
N/S N/S

2/4 (50)
N/S

0/S (0)

4/5 (80)
N/S

54/84 (64)
19/22 (86)
10/18 (55)
15/24 (62)
13/14 (93)
19/23 (82)

AP mdicates advanced phase (accelerated and blastc); CP, chromic phase;
Cyrel, cytogenetic relapse, Mrel indicares molecular relapse; N/S, not
specihed.

*The number of patients at the time of treatment. not the number of re-
sponders per disease stage, was reported i this study.




DLI: indicazioni

Leucemia mieloide acuta e MDS

meno efficace

LMA: 2 years OS: 21+- 3%




DLI: indicazioni

Mieloma multiplo

Overall response

Risposta prevista con




DLI: indicazioni

Leucemia acuta linfoide
LH

LnH

Dose escalating: 20x10e6 CD3+/kg

Risultati < 50% overall response




Tible 5
Multiple myeloma studies.

Authors

patients  RD/UD

Number of ~ Graft source  Median time o Other

relapse from ST~ treatments

DLl dase
Median T cells/

kg (range)

Disease state  Survival
after DL

Collinsetal” 5 50

Lokhorstetal® 13 90

Lokhorstetal™ 27 NA
Qmaeal® 25 U1

vinde Dok 63 4617
el

NA | PR4
relractory
isease
PR 7
relradtory
lisease
13 pts. got
themo

4 s, got
chemo
icluded perisent~ None
and relapsed dis

5-§1 months

30 months

57,3 months

NA
0 pls got 2

7 g0t more
than |

(10-82) ¢ 10"

{001+
33) 108

(001-5) 10"

(0.02-
656 10°
(0013) x 10°

YR AOKat2years

624 response, - 3-38 months
QR

528 response, A0 at 5 years (70%

PER or responders)

36% response,  48% at | year

BiQR

3% response  50Y at 2 years (624
for responders)

Abbreviations: RD, related donor; UD, unrelated donor; CML, chronic myeloid leukemia; NA, information not available; CR, complete remission; DLI, donor lymphocyte

infusion; SCT, stem cell transplant,




Table 1

Studies of therapeutic DLI that includsd multipls dissases

Sty ol
.;ﬁa-rguw n

Diseases

Donor
anirce (N}

Cell dose ( = 107)
cells are CA+ T eells
snless noted (N

Respone

Collins™
1 dags

Perg™
NE

Verdonck®
NR

'II_IM-L=!‘I: AML:‘“';
ALL =15 MDS = &
NHL =& MM =5;
Other=6

CML=3; AML=1%
ALL =10 LPD= Ik
MPD=% MDS =7

CML=1% MM =20;
AML=13; MDS=12
ALL=%HL=%
NHL =5

CML=24 AML= Il
MDS =6; ALL=1;
IMML =1

CML=H; AML=%
ALL=4 NHL=1:
MDS=1;: MM=1

CML= 15 AML=#
ALL =4 MD§ =]

MM=1% HL=13;
NHL = 16
CLLPLL=3 CML=1

CML CP=% CML
APBC=5 MM =¥
AL=9

MRD (121)
MmRD (7)
URD (12)

MRD (57)
MmRL (7]
URD (6)

MRD

MRD (33)
URD (14)

MRD (25)
URD (2)

204 1 2)/kg (26)

0+ 27 MNChg (79
350+ W TNC kg (9)
Uskaown (7)

BDR: >Xkg(n=14)
ESD: modian number of
DLI= 4; median total
dose =Thkg {w=Ki)

ML 10k

MM, MDS = 50/ky
AML/ALL, HL,
NHL =100kg
dee cacalation

permitled

ML 100/kg
Other diseases: 1otal
of 13 lympho-
aphereses

BDR: 10-264kg
{m=10)
ESD: |- 300/kg (n =20)

ke

maltiple DLI ()
medin total dose:
110/kg

ESD: 1kg (33); 3)
{22k 10/ke 6y 30kg
(16 10/kg (10)
Given every 3 months

1-10/kg
multiple DLI ()

1428

CR 43140

(CML =33 AML =6
ALL=Z MD§=2
MM=2

CR: 47100
[CML = 35/51;
other = 12/49)

(ORE: 17/83
(CML=14; MM=§;
AML=6 MDS=2
AlLL=];HL=1%
NHL=}

CR 2542
(CML = 18; AML =6;
MDE=1)

ORR: 1%
(CML=14; AML=2:
ALL=1; NHL=1)

CR: 1Y%
{CML = 11; AML=1)

ORR: 21/34

CR: /M
(MM=1; HL=5
NHL=1I; CLL=1;
CML=1)

ORR: 19/2%
(CML = |
AL=I; MM =5)

At | year
4% (-20)

At 3 years ([or
those obtamng
CR) 5%

At 10 years
%

(ML CPievio el NR
at 2 years: 1617
Others at | year:

b

(ML at § years
7% (58-02)
Other at 2 years
7% (0-4)

Ap 3years
CML: %
Other: 44%,

NR

Abbrestations: aGVHD = scute GVHI; AL = scuie lenkemia; AP = acederated phase; BC = blast crisis; BDR = bulk dosing regimen; oliVHD = chronic GVHD; (P=chronic phase; ESD = ecalated dosing
regimen;, HES = hypereosinophilic syndrome; HL = Hodgkin’s lymphoma; JIMML = jusenile mydomenocytic lkeukemia, LPD = lymphopedliferative disorder; MDS = myelodysplasia; MF = myelofibrosis;
MM = mukipl mycloma; MmR [} = mumatched relited donor; MNC =mononuglesr cells; MPD = mydloproliferative disorder; MRD=matched reluted donor; NHL = non-Hadghin's lymphoma; NR = not
reported; 08 = overal survival; PLL=prolymphocytic leukemia; RIC = reduwed intensity conditioning; TNC = total nucleated cel dose; TRM = treatment-rebited mortality; URD = unrelated demor




Mortalita

> 1/3 pazienti sviluppera GvHD (acuta o cronica)




DLI: cell dose

0,01-8.8 x 10e8/kg

Dose inferiore a 1x10e8 si puo definire sub ottimale

Dose superiore a 4,5x10e8 non ulteriore vantaggio




DLI: cell dose

strategia di somministrazione

Bulky dose (1.5 x10e8 median dose)

Escalating dose : a) riduzione rischio GvHD
b) dose totale linfociti
maggilore
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Figure 2. Prolability of acute and chromnic grafi-wversus-host disease. Prolaalzili-
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Figure 1. Probability of cytogenetic remission. Probability of achieving cyloge-
nefic remission for 48 patients who received escalating-dose or bulk-dose infusion
regimens dated from the first (or only) infusion of donor iymphocytas.




tDLI e pDLI

tDLI : terapeutica (per curare la ricaduta)

pDLI: pre-emptive (pianificata per
minimizzare la ricaduta neoplastica)




Tible 1

Studies of therapeutic DLI that included multiple dissases

Sty follmeup A Diseasey

aier DL

Danar
sourcy (N)

Cell doge ( = 1)
cells are CO3= T celly
wnless moted (N

oFVHE  Resporse

Callins”
194 dys

ML =% AML=df:
ALL =15 MDS =
NHL=6 MM =5
(liher =6

CML=51: AML=1%;
ALL = [{; LPD= 10
MPD=3MDS=7

CML=2; MM =20
AML=13; MDS=1Z
ALL=%HL=§
NHL=3

CML=24; AML= 1i);
MDE=6; ALL=1:
JMML = |

CML=14: AML=1%
ALL=4 NHL=1};
MIS =1 MM = |

CML= 1% AML=
ALL=4; MDS =1

MM=1% HL=13;
NHL=1{
CLLPLL=3% CML =1

Peps™
NR

Verdanck? CML CP=9; CML
NR APBC=% MM =5
AL=9

MRD (121
MmRD (7)
URD (13}

MRD (87)
MmRD (7)
URD (6)

MRIDD

MRD (M)
MmRD (1)
URD (T)

MRD (27)
URD (3

MRD)

MRD (32}
URD (14)

MR (26)
URD )

1+ 120/kg (26)

T4 207 MNCg (T5)
AR+ 4 TNC ke (29
Unknown (T)

BDR: =30k (n=14)
ESD: median number of
DL =4; median total
done = Thkg (n=8R)

CML: 10k
MM, MDS = kg
AML/ALL, HL,
NHL = 1 00%kg

doee escalation
permitied

ML 100kg
Other diseases: tatal
al x3 lympho-
aphereses

BOR: 10-364/kg
{n=10)
HSD: |=300/ kg (w=20)

kg

multiple DLI (%)
medun total dose
10/kg

ESD: 1/kg (33); Yk
@3k 10ke 255 kg
(16 100/kg (100
Giiven every 3 months

|-110/kg
multple DLI (5)

CR43/190

(CML = 3% AML=6;
ALL=2%MD§=1
MM=2)

CR47/100
(CML = 14/41;
other =12/44)

ORR: 37/83
{CML= 14 MM=§;
AML=f MDS=2,
ALL=|;HL=%
NHL=3

CR: 2542
(CML= 15 AML=6;
MDS=1)

ORR: 149
{CML =14 AML=2;
ALL=|;NHL=1)

CR: 12/26
(CML= 11: AML=1)

ORE: 21/M
CR:93
(MM=1:HL=%
NHL=1; CLL=L
CML=1)

ORR: 195
(CML=1%
AL=1: MM =5}

At 10 vears
)

(ML CPjeyio rel
at 2 years: |6/17
Others at | year;
6b

OML at 5 years
T5% (58-42)
Oher at 1 yean
17% (0-M4)

Al L years
CML: 80%
Other: 48%

KR

At 5 years {far
those obtuinng
CR) 3%

NR

At | year
14% {820

/100

Abbrevigtions; aGVHD = ncute GVHD; AL = seute leukemin; AP = necelerated phase; BC = blast cnisis; BDR = bulk dosing regimen; o(iVHD = chronic GVHI; CP = chronic phase; ESD = scalated dosing
regimen; HES = hypereasinophilic syndrome; HL =Hodgkin's lymphoma;, IMML = juvenile mydomanocytic kukemia; LPD =lymphopealiferative disorder; MU = mydodysplasic;. MF =myelafibrosts;
MM =mubipk mycloma; MmR D=mmatched related donor; MNC =mononuclear cells; MPD = mycloproliferative disorder; MRD = mutched related donor; NHL = non-Hodglin's lymphoma; NR = not
reparted; 08 = overall survival, PLL = prolymphoeytic leukemis; RIC = reduced intensity conditioning, TNC = totul nicleated el dose TRM = treatment-related mortality; URD = unrelated donor,




Table 2

Studies of pre-emptive DLI which included multiple disesses

Soadyffollowyp 1

zeases

Domor gourre|
conditioning

Cell dose | 1P
welly are CD3+ T eelly
imlexs moted

i FHD

Beiopee

PFY/LFS TRM

£

Sid risk: CML

AF=1: AML=12
isk: CML

— 3 AMDS =%

AML=4; MM =4

Related marrow

Giroup I{n=26):

10/24 (46%)

Std risk:

i B
day +d5=34g

Group 2 (s=12):
day = 0= 10/ke

High risk
1 3%

45548.5%

Sl risk 1608

High risk:
12110%

n
{12 DLIj

51 (4 DLI)

AML=28% ALL=10:
ML= 27 MDS = 7:
MM = 10

8t risk: AML

CR1=IT; ALL

Ri=%CMLCPl =42

MDS RA =16; other=1
risk:

AMILSCRi =21

ALL=CR1=16;

ML AP/BC =12

MDS = BA=§ ather=4

(ML= 10; AML=1;
ALL=3 MDS=1,
(LL=1;HD=1

OML (P= 13 OML
M:ﬁ:, AML= M‘,
MDS = 11; ALL=4;
MM=2CLL=2
NHL=|

DLCL=1% FL:H"
MCL = & Madustingl
MHL=Z
Iymphoblastic = 4;
Burkitt =2: HL=1

Relsied (1)
URD (19)
TD

MA

High dose {s=b): T /kg
Low dose (m=25): 10/kg

10/ke
Ciiven between day
+45 and day <100

Single DLI (n="T0}
Twa DLI (1=42)

Duy + 28 =02/kg (= 12)
I'.hf *ﬁl]:ﬂ.l.tg I.!:I'I}
duy = 90=2kg (1=1)

Day —45=10/kg (n=4)
day = 100= %)k (m=11)

Varied based on pasents
GYHD sk category®

| infusion =3k

1 infusions = 17

3 infusions =3

High doze:
56 pavents
Low dose:
§/25 patients
313 (%) TILA
(61%)

W%
(7-4%

1%
(1061

WET% 1046 (9%

| DLL: 14/38
1DLE Y17
IDLE 2

W1
63%)

DL 18%
{5-31)
No DLI: 4%
{28-60)

W1 5%

23iu%

DLE: 79%
[GET)

DLE TI%

335 (6%)
{63-91)

No DLE: 63%  Na DLI: 51%

(119

M1 5%

5%
(4-46)

51+10%

(Yo-66)
41 5%

Abbreviations: sGVHD = GVHD, AP=uccelerated phuse; cGYHD=chrome GVHD; CP=chronic phase; DLCL=diffuse lurge-cell lymphoma; FL=follicular lymphoma; HD=Hodghin's dissase;
MA = mydoublative conditioning, MCLw manile «ll lymphoma; MM« multiple myelomu, NHL = non-Hadgkin's lymphoma; NR=not reporied; 05 = overall survival; RA = refractory uncmig,
Std =standard; TCD =T<ell depleted; tMDS = therapy-related myebdysplastic syndrome TRM = treatment-related mortulity.
*GVHD Rk caiegory: low rsk=matched-rebsied donor, <35 years: intermadiate nsk = matched-related domor. 36-50 years: matched URD <50 years; High risk = all other patients.




DLI: selezione del donatore

Rivalutazione del soggetto donatore (legge italiana; linee guida
GITMO)

Studio funzionalita cardiaca (ECG, EcoCardiogramma), renale,
epatica, emocromo completo di formula leucocitaria, virologia,
lue, test di gravidanza.




DLI: raccolta aferetica

Separatore cellulare ultima generazione

Pre-calcolo ( approssimativo) della dose di linfociti da
raccogliere

Programma MNC-linfociti
Durata procedura (max 100min.)

HCT sacca desiderabile 2-4%

Raccolta granulocti minima




DLI: il prodotto

Etichettatura univoca

Emocromo sacca e citofluorimetria in tempo reale
Ispezione sacca per corretta anticoagulazione e integrita
Tracciabilta percorso da aferesi a laboratorio

Richiesta scritta caratteristiche minime prodotto




DLI: citofluorimetria

[A] SS INT / CD45PERCP [Ungated] FS INT / 55 INT

CD45PERCP

SS INT FS INT
[C] SS INT / CD3FITC [CD3+] CD4 / CD8PE

|CD3+CD8+ : 17.54%|

icD3+ : 55.97%)

(CD3+CD4+ : 78.67%)




DLI: infusione

rigoroso della dose cellulare da

infondere

del paziente durante I'inoculo

clinico e bio-umorale




DLI: nuove strategie

Allogenico con selettiva T-deplezione (CD8+)

Educazione anti virale (autologo): anti EBV; CMV;
polioma virus

Educazione anti fungina (autologo): aspergillus

Anti neoplastica (autologo-allogenico): programmi di
vaccinazione antitumorale




Stam Cell Transplant
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Fig 2. Objective response to Epstein-
Barr wirus (EBV] —targeted cytotoxic
T4ymphocyte (CTL) therapy in patient
7. (A and B) Computed tomography—
aided positron emission tomography

imaging befare T-cell therapy shows
massive liver involvement, (C and D)
After 3 months of EBV-argeted CTL
therapy, reduction of size and isotope
uptake of NPC lesions was detected.







