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TRAPIANTO DI CELLULE STAMINALI
EMOPOIETICHE (HSC)

- ALLOGENICO (midollo,PBSC cordone donatore)

1) DX--> TRATTAMENTO

2) ldentificazione donatore idoneo
3)Condizionamento -->

4) Profilassi della GvHD

5) Reinfusione cellule eterologhe

6) Profilassi e terapia delle infezioni




CELLULE STAMINALI EMATOPOIETICHE (HSC)

« CELLULE STAMINALI MIDOLLARI

« CELLULE STAMINALI DA SANGUE PERIFERICO,
previa stimolazione con fattore di crescita (GCSF)

« CELLULE STAMINALI DA CORDONE OMBELICALE




TRAPIANTO DI CELLULE STAMINALI
EMOPOIETICHE (HSC)

RELAZIONE PAZIENTE /DONATORE

« FAMIGLIARE
« NON CORRELATO

GRADO DI ISTOCOMPATIBILITA’

 HLA IDENTICO

e MISMATCHED : 1 Ag MISMATCHED
2 Ag MISMATCHED
APLOIDENTICO




Study Schema - Donor

Identical Sibling Donor ‘ ‘
Age 16-60 PBPC
O TH
Leukapheresis D5 (6, 7)
Bone-marrow T
Harvest

!



PRELIEVO DI MIDOLLO

 |doneita’ donatore
* In anestesia generale

 Creste Iliache posteriori

* Plurime aspirazioni da 2-3 ml con un unico buco cut  aneo

e Filtrazione midollare

* Infusione vena periferica




PRELIEVO DI PBSC

 |doneita’ donatore
* non richiede anestesia generale

e somministrazione di fattore di crescita per mobiliz zare

* Leucoaferesi da sangue periferico

* Infusione vena periferica
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Trapianti Genova San Martino 1976-2008
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% TRAPIANTI
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Severe events in donors after allogeneic
hematopoletic stem cell donation

J. Halter, Y. Kodera, A. U.lspizua et al.

for the European Group for Blood and Marrow Transplantati on
(EBMT) activity survey office

HAEMATOLOGICA 2009




Severe events in donors after allogeneic
hematopoletic stem cell donation

e 262 center 51.024 allo HSCT (1993 - 2005)
e« 27.770 BM 23.254 PBSC
e 5 fatal events 1 in BM 5 in PBSC
e« 37 SAE 12 in BM 25 in PBSC
e 20 hematological malignancies 8 after
BM donation and 12 after PBSC
donation




Donor Adverse Events

BM

Any adverse events 57%

Pain skeletal 2%
Headache 5%

Alk.Phosphatase 0%
LDH increased 0%
Myalgia 0%
Nausea 7%
Vomiting 5%
Anaemia 10%
Access pain 23%

PBPC

65%

26%
13%
2%

9%
8%
2%

0%
0%

1%




Median age of hematopoietic stem cell donors

Age Y]

L

19931994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Year of danation
—s— AM b == -BMURE =—— PEsibh — - PB UKD

Median age of donors donating from 1993 — 2005 registered in the EBMT ProMISe database (n=19,503) by donortyp e
and stem cell source. Peripheral blood stem cell-transpl ants from matched unrelated donors started in 1996 only. BM
sib = sibling bone marrow donor; BM URD = unrelated bone marrow donor; PB sib = sibling donor of peripheral bloo d
stem cells; PB URD = unrelated donor of peripheral blo  od stem cells.



Table 1, Characteristics of donors who died within 30 days after stem cell donation,
Donor Age  Sex  Mode  Mobiization Number  Diedon Donor-reciplent Cause of death

number (years) of harvest of harvestdays  day relationship

| B Male  BM A, 1 15 Related ~— Massive pulmonary embolism alter diagnosis
of deep vein thrombosis and pulmonary
embolism on day 7. Antithrombin |1
deficiency was later diagnosed in the family
but was unknown al the time of donation

) 0 Male PB G-CSF l 2 Related ~ Subarachnoid hematoma on day 1.
Died on day 29,

3 i Male B GCaF ’ [y Related — Cardiac arrest (7o autopsy),

Risk factors: arterial hyperlension, heaw
sinoker

{ 5 Mae PB G-CSF l [T Related ~ Cardiac arrest
Risk factor: smoker

§ 0 Male B ((SF | 0 Refated — Cardiac arrest alter human error
(see text). Resuscitation unstceessfl




Table 2. Severe adverse events among 51,024 stem cell donations.

Peripheral blood

Comment

Stem cell source Bone marrow

event N. Comment N.

Cardiovascufar

Myocardial infarction 2

Cardiac arrest 4 Allduring or shortly alter harvest

Supraventricalar 1

arrhvthmia

Severe hypertension 2 Former normolensive donors 1

Thromboernbolic

PE/INT T

Palmonary complications

TRALI 1

Lung edema 1 At the end of anesthesia after two
donations within 1 month, Needed
mechanical ventilation for 24h.

Hemonhage

Subdural hematoma 1

Unspecified 1 Recovered after transfusion 1

. offourunitsofredbloodcells

Serztres 1

Splenic mipture b

Unspecified 3 )

Total 12 25

Probably related to catheter, Needed lransesophageal
stimulation

Required treatment for 1T month post-donation in a former
normotensive donoer

Between day —2 and day 30 of harvest. Three events occurred before day 0

Al

Due to priming the cell separator with ervihrocyte concentrates
{pediatric donor)

Day 21 after donation : _
Hemorrhage from femoral artery after insertion of central venous
Due to severe electrolvte disorder during apheresis

PESNT: puctmorary edemoaddeep vein Brombosis; HIT hepovin-ifuced torombocytopenie, FTRALEL transfusionseloted aoute lung infure



Table 3. Hematologic malignancies observed in 51,024 stem cell donors.

Donor Age Sex Relationship Mode Mode of MNumberof  Diagnosis Interval Treatment Outcome  Duration of
number of harvest mobilization donations between donation follow-up
and diagnosis

{16 0 F Unrelated EM — 1 AML M2 lybm Allogeneic HSCT Alive in CR 2y

07 nr F Syngenictwin  BM - 1 AML M1 2y n.r. n.r. nr.

08 nr. M Sibling BEM - 1 TALL 12y2m I.r. Died 1.

09 1 M Sibling  BEM - B B-ALL 1m: Chemotherapy Alive: in CR by

10 nr. Dk Sibling EM - 1 NHL iy Radiotherapy Mlive in CR nr.

low grade (follicular)
11 B M Sibling EM = 1 NLBCL 4m Chemo-/ Died By
radiotherapy from lymphoma
12 nr.  nr nr. BM = n.r. Lymphoma K. n.r. n.r. n.r.
13 5T F Sibling BEM — 1 Masopharyngeal Tm Radiation, Alive in CR (1%
plasmacyloma surgical resection
14 M F Sibling PB G-CSF 1x2 AML 2vBm Chemotherapy/ Mive in CR Iy
allogeneic HSCT

15 8 F Sibling  PB. G CSF 12 ALL Ly5m Chemotherapy  Died ininduction  na.

16 i7 F Sibling PB G-C5F 1 MPN 4v3m Ir. nr. I.r.

17 nr.  nrn Sibling PB nr. n.r. CLL (familial?y several n.r. n.r. nr.

years

18 25 o Sibling PB I 1 MHL low grade Bm Chlorambucil Mive in CR Hvdm

19  F  Gibling  PB GCSF  1(BM)*  NHLlowgrade  Ty3m Chemotherapy ~ AliveinCR m

20 1 M Sibling PE G-C5F 1x2 DLBCL 1v3m Chemotherapy Alive in CR 1y

21 % M Sibling PB G-CSF 1 HD ly Chemotherapy Alive 2y

22 68 M Sibling PE G-CSF 1 Splenic maginal Ty none Alive Iy

zone lymphoma

23 nr. nr nr. PB nr. nr, Malignancy I n.r. n.r. nr,
not specified

24 nr Ik nr. PE n.r. nr Malignancy I.r. I.r. nr. n.r.
not specified

25 nr. I n.r. PB nr. n.r. Malignancy n.r. nr. n.r. nr.
not specified

*Mey apetreresis die fo tnfolerance alter comyrlelion of C-CRF mobilization, domor finotl usadeneent BM harvest AML acate mmvelond fesfermia; ALL: acute hrmphobloastie fewdermia; NHE
ricwi-Mocdgliin s fvmphioma, DLBCL: diffise bvge Boel! hanpforma; MPN: mvelorprofiferative necplesim; CLL chronie bamphooytie lewbeemio: HE: Hodghins disease; CR: complete remission



alm : compare PB with BM
In HLA identical SIB Tx

donors

speed /quality of engraftment
acute GvHD

chronic GvHD

TRM, relapse, survival



Random Neutrophils 0.5 Platelets 20

PB BM PB BM
Can G5 - - - 16 22 .001
EBMTG10 post 12 15 001 15 20 .001

Seattle G16 - 16 21 001 13 19 .001



CONCLUSION 1

neutrophil and platelet engraftment

IS faster

following allo-PB Tx



platelets x1079/L

Platelet counts after allo-HSCT
HLA id sibs: THIO-CY: BM vs PB
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310 concurrent HLA id HSCT (1994- 2000)
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Time from transplant

day
100 months

BM 22 99 109 126 172 186 210 230
33 113 103 121 150 162 188 202

day 21 day 50 lyear 2yy 2-5yy >byy




CONCLUSION 2

graft function Is

similar

following allo-PB or BM Tx



alm : compare PB with BM
In HLA identical SIB Tx

acute GvHD
chronic GvHD



Random

Can 228 pts
EBMT 350 pts

Seattle 172 pts

aGvHD cGvHD
-1V ext
PB BM PB BM

23% 15% ns 80% 60% 0.1
28% 16% .001 52% 25% .001

15% 12% ns 46% 35% 0.5



EBMT trial (Schmitz et al 2001)
% with chronic

GvHD
60

54 59 54

50 -

40 -

30 1

20 -

6mm 9mm 12mm 24mm 36mm
months from BMT



% with chronic

GvHD

60 -

50 1

40 -

30 1

20 -

10

180

GE SM : BM vs PB

365

730
days from HSCT

1440

>1440

E BM (n= 654)
H PB (n=65)



Percentage of patients stopping CyA po

100
90 - = BM
80 & PB




% with chronic GvHD

210 Alt. Don. HSCT (GE SM):
effect of ATG in the condiotioning regimen and cGH
B no ATG
lATG

60 -

50 A

40 A

30 A

20 -

10

6mm 12 mm 24 mm 60 mm > 60 mm
months from BMT



CONCLUSION 3

acute GvHD IlI-1V
IS similar

extensive cGvHD
IS Increased

following allo-PB or BM Tx

p value depends on numbers




alm : compare PB with BM
In HLA identical SIB Tx

TRM, relapse, survival



Retrospective TRM REL Surv comments

Bensinger 1996 74 faster engr, fewer Tx

Majolino 1996 9 more cGvHD
Przepiorka 1997 55 = = = subst advantage
Bacigalupo 1998 97 = = = comp outcome

Ustun 1999 80 = = = fewer Tx; more cGvHD
Russell 1999 87 = lower = low rel; QOL low

better for adv dis

Champlin 2000 824 = lower



RANDOM
Schmitz*
Vigorito
Powles
Bensinger
Heidal
Schmitz

Couban

1998 66

1998 37

1999 39

2001 168

2000 61

2000 360

2000 228

TRM REL Surv comments

= no difference

Increased cGvHD
= lower better Less relapse

less less better better for advanced d IS

lower = preferable; long term?

Increased a+cGvHD

less bett less TRM



number 536 288

alive 1stFU 360 (67%) 195 (67%)

alive 2ndFU 267 (50%) 125 (43%)
cGvHD 42% 65% 0.0001

relapse no significant difference early/ advanc

TRM higher in PB (CMLCP)

Survival ac.leuk 1st BM > PB adv no diff
CML CP BM>>>PB  Adv PB>BM




Haesmatologica 2005; 20643648
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100

90 A= Absent n=133 64%
80 B= Limited n=625 34%
20 C= Extensive n=46 17%

% of relapse

24 36 48
Months from BMT

60



cGvHD and Secondary Tumours
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30 A= Absent n=133
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60 C= Extensive n=46
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Conclusion studies PB

1.faster engraftment
2.no effect on graft function

3.simi
4.simi
5.s1mi

ar TRM (higher in early disease ?)
ar acute GvHD (+?)
ar survival (better in adv.pts/ worse CMLCP)

6.more cGVHD (extensive) ---> less relapse ?
/.more patients on IS therapy long term

puzzling data on the absence of cGvHD effect
on relapse (B Torok Storb)



In the long term

more cGvHD
= more GvL (??)
=less relapse (??)
= more IS therapy
= more immune deficiency
= more sec Tum
=poorer QOL
=more late TRM



In the long term

advanced disease early disease
PB BM

more cGVvHD less cGVvHD

= more GvL better QOL

=less relapse can live with relapse



Genova BMT Andrea Bacigalupo

Data Center
Maria T Van Lint Ros Oneto
Francesco Frassoni Barbara Bruno
Teresa Lamparelli
Francesca Gualandi
Domenico Occhini Nurses
Stefania Bregante Il Divisione ematologia
Anna Maria Raiola
Carmen Di Grazia
Alida Dominietto
R Varaldo Biologi Laboratorio 5/ Il Piano
S5 Terra

Consulente scientifico Prof. A.M. Marmont
It. Bone Marrow Donor Registry (IBMDR)
IST Radioterapia CTO






Have PB grafts made
UD TX more
successtul

777



Patient Selection

» PB=331 and BM=586

= U.S.

= 2000-2003

» 18-60 years of age

= ALL, AML, MDS and CML

= Median follow-up:
» 34 and 38 months after PB and BM transplants



| eukemia-free Survival

100

PBSC, 30% @ 3-years

40 -
a Aﬁ_ﬁ
BM, 32% @ 3-years
20
0 | | | | | | | | | | | | | | | |
Years: O 1 2 3
No at Risk

PBSC: 331 137 100 38

BM: 585 237 181 118



Future directions

# expansion of MSC / other accessory
# stem cell selection

# delayed /repeated stem cell infusions
# defined T cell dose

# expanded non allo-reactiveT cells



GITMO Trapianto Allogenico
TRAPIANTI PER TIPO DI PATOLOGIA
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Sopravvivenza nella LMC HLA id. sib.

100 1990-2008

90
80
70 FC: 652 62% (95%CL:57-66)
60
50
40
30 FB: 68  23% (95%CL:12-35)
20
10

FA: 215  48% (95%CL.40-55)

% Sopravvivenza

12 24 36 48 60 12
Mesi dal trapianto

Mancano dati AIEOP 2002 =
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PP ITALIANG TRAPLANTO MIDOLLO OSSED



Sopravvivenza nella LMA HLA id. sib.

100 1990-2008

90
80
70
60

50
40 n=160 52% (95%CL:43-60)  CR2

n=759 67% (95%CL:62-70) CR1

30

20
10 n=384 22% (95%CL:16-26)  >CR2

% Sopravvivenza

12 24 36 48 60 72
Mesi dal trapianto

Mancano dati AIEOP 2002 =

GITMO
PP ITALIANG TRAPLANTO MIDOLLO OSSED



Sopravvivenza nella LLA HLA id. sib.

100 1990-2008
90
80
©
N 70 n=348 55% (95%CL:49-61) CR1
2 60
>
5 50
s 40 n=257 46% (95%CL:39-52) CR2
7))
D30
L
20
10 n=276 19% (95%CL:14-24)  >CR2
0
12 24 36 48 60 72

Mesi dal trapianto
Mancano dati AIEOP 2002 i

“GITMO
ILPPO TALIAND TRAPLANTO MIDOLLO OSSED



Reduction of TRM :
N= 1033 allo Tx , SM Genova

90 -
-]  P<0.00001

% of patients

17

HLA id Sibs (n=819) Altern Don (n=214)

[ <=85 Wl <=90 [0 <=95 W <=2000




Reduction of TRM in AML 1st CR HLA=sIb
N=177 SM Genova

707 55 p<0.00001 P= 0.004

% of patients

Leukemia

81 ES83L085E8/EHSONMOLIEO3 095 M9/ 1099 02001




Reduction of TRM in CML 1CP HLA=sIb
N=172 SM Genova

% of patients

66 P< 0.00001

46

Leukemia

81 ES83L085E8/EHSONMOLIEO3 095 M9/ 1099 02001




Reduction of TRM in ALL 1-2 CR HLA=sIb
N= 133 SM Genova

60 7 P< 0.00001
50

41 41

% of patients

Leukemia

81 ES83L085E8/EHSONMOLIEO3 095 M9/ 1099 02001




Improved survival with time :
N= 1033 allo Tx , SM Genova

o P=0.003

70
60
50
40
30
20
10 -
0 -

P< 0.00001
60

26

% of patients

HLA id Sibs (n=819) Altern Don (n=214)

[ <=85 Wl <=90 [0 <=95 W <=2000




Trapianto allogenico di midollo
2009

Conclusioni
Terapia curativa nel 70% del paz. in fase precoce

> numero donatori non familiari
Attechimento sovrapponibile a PBSC

Meno GVHD cronica estesa
Ridotta mortalita’ trapiantologica
Follow up > 25 anni

Terapie alternative non sempre ablative
Follow up breve (3-4 anni)




Study Schema - Donor

Identical Sibling Donor ‘ ‘
Age 16-60 PBPC
O TH
Leukapheresis D5 (6, 7)
Bone-marrow T
Harvest

!



Donor Hospitalisation

N
Mean
Median
Range

O nights
1 night
> 2 nights

BMT PBPCT
153 149
2.0 0.7
2.0 0.0

00-70 0.0-8.0
p < 0.0001

5(3%) 111 (74%)
21 (14%) 9 (6%)
127 (83%) 29 (20%)



Donor Restricted Activity

BMT PBPCT

N 149 142

Mean (Days) 10.3 3.6

Median (Days) 6.0 2.0

Range 0.0 -192.0 0.0 -23.0

p <0.0001

0 days 3 (2%) 22 (15%)
1 day 10 (7%) 33 (23%)
2 — 7 days 76 (51%) 66 (46%)

> 8 days 60 (40%) 21 (15%)



Donor Adverse Events

Any adverse events

Pain skeletal
Headache
Alk.Phosphatase
LDH increased
Myalgia

Nausea
Vomiting
Anaemia
Access pain

BM

57%

2%
5%
0%
0%
0%
7%
5%
10%
23%

PBPC

65%

26%
13%
5%

9%
8%
2%

0%
0%

1%




Retrospective

Bensinger 1996 74
Przepiorka 1997 55
Bacigalupo 1998 97
Ustun 1999 80
Russell 1999 87

Champlin 2000 824

PMN PlIt  Tx

faster faster fewer

faster faster fewer

faster faster fewer

faster faster fewer

faster faster fewer

faster faster fewer

aGvHD



The effect of aGvHD on platelets reconstitution:
351 pts; CY-TBI; hem.malignancies; =/alt don
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Cum Survival

BM
PBSC
P=0.74

n=504 43%

n=97

46%

Survival Functions
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In HLA id.sib

Cum Survival

BM
PBSC
P=0.55

n=271 46%

n=48

49%

Survival Functions
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MUD

Cum Survival

BM
PBSC
P=0.28

n=168 41%
n=44  48%

Survival Functions
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In patients under 40 years

BM n=243 53% ok
PBSC n=38 43%
P=0.046

Survival Functions
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In patients >= 40 years

BM n=261 33% ok
PBSC n=59 48%
P=0.16

Survival Functions

10— SOURCE
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Fase precoce

Cum Survival

BM n=217 60%
PBSC n=30 72%
P=0.9

Survival Functions
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Fase avanzata

Cum Survival

BM
PBSC
P=0.55

n=287 29%
n=67  33%

Survival Functions
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Plt after allo-BMT: HLA id sibs; THIO-CY:

BM vs BM+expanded MSC (1-5x1076/kQ)

platelets x10M9/L
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Hemopoletic stem cell transplantation
Peripheral Blood versus Bone Marrow
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