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Immunosuppressive Treatment
Modalities Addressed

A Infliximab (anti-TNFo, Remicade®)
A Etanercept (STNFRp75, Enbrel®)

A Adalimumab (anti-TNFa, fully humanized
IgG1, Humira®)

A Rituximab (anti-CD20, Mabthera®)

A Alemtuzumab (anti-CD52,
MabCampath®)

A Basiliximab (anti-IL2Ra/-CD25,
Simulect®)

A Fludarabine (nucleoside analog,



Infliximab use In allogeneic BSCT
patients with severe GvHD

Log-rank test P<0.0001
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Marty F et al, Blood 2003;102:27686




Infections In Patients Treated with TNF-
alpha Antagonists

A Infliximab (Remicade®; n = 197,000) or etanercept (Enbrel®; n =

113,000)

Infection
Aspengillosis
Candidiasis
Bartonellosis
Coccidicidomycosis
Cryptococcosis
Histoplasmosis
Legionellosis

Leprosy

Listeriosis
Montuberculous

mycobactenoses
Mocardiosis
Pneumocystosis
Salmonellosis
Toxoplasmosis
Tuberculosis

Total

Mo. of patients
(no. of patients per
100,000 patients
treated), by drug

Infliximab®
17 (8.63)
20 (10.15)
1 10.61)
11 (5.58)
10 (6.08)
37 (18.78)
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Wallis RS et al
(Newark/L.A.),
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Incidence of Tuberculosis in Patients
Treated with TNF-alpha Antagonists

—O— Infliximab therapy
—4— Etanercept therapy
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Wallis RS et al (Newark/L.A.), Clin Infect Dis 2004;38:1261-5



Rituximab in Patients with MTX-
Refractory Rheumatoid Arthritis (n = 161)

- Methotrexate alone (n=40)
-@- Rituximab alone (n=40)

-®- Rituximab and cyclophosphamide
(n=41)

--&- Rituximab and methotrexate
(n=40)
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Edwards JC et al (international), N Engl J Med 2004,;350:2572-81



Rituximab in Patients with MTX-
Refractory Rheumatoid Arthritis (n = 161)

A Improvement (ACR criteria):
MTX alone 13%
Rituximab-MTX 43% (p = 0.005)
Rituximab-Cy 41% (p = 0.005)

A R-MTX response maintained at week 48
A Serious infections: 2.5% vs 3.3%
A Peripheral-b| ood |1 gés remai n

Edwards JC et al (international), N Engl J Med 2004,;350:2572-81



Alemtuzumab (Anti-CD52) for B-CLL
Relapsed after Alkylating Agents and
Refractory to Fludarabine

Response n %
Complete response (CR) 2 2
Partial response (PR) 29 31
Stable disease (SD) 50 54

Keating MJ et al, Blood 2002;99:3554-61



Alemtuzumab: Depletion of T-Cells

CD3 count (x10°%L)
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Early Reactivation of CMV soon after
T-Cell Nadir
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Infections in 93 B-CLL Patients Treated
with Alemtuzumab After Fludarabine

Faillure

A TMP-SMZ + famciclovir prophylaxis
A55% with O 1 infection d

i CMV (n=7)

I HSV (n=10)

i Pneumocystis pneumonia (n = 1)

I Invasive aspergillosis (n = 3)

i Rhinocerebral mucormycosis (n=1)

I Systemic candidiasis (n = 1)

I Superficial candidiasis (n = 9)

I Cryptococcal pneumonia (n = 1)

| Listeria meningitis (n = 1)

I Septicemia 15%; grade 3 or 4 sepsis 10%

Keating MJ et al, Blood 2002;99:3554-



Infections in 171 Lymphoma Patients
Treated with Alemtuzumab

Reported infection type

Viral infections
CMV
HSV
VZV
HSV6
EBV-related
Parvovirus
Influenza

Bacterial infections
Septicaemia
Pneumonia
Meningitis
TB
Cellulitis
PUO

Fungal infections
PCP
Aspergillosis
Systemic candidiasis
Zygomycosis
Cryptococcus
Fusarium
Scedosporium

Total

CLL n(%)*

38 (44:7)
24

29 (34-1)
16

11

1 (listeria)
1

0

NR

18 (21°1)
7

7

2

1

1 (pneumonia)

0
0

85

CTCL n(%)t

37 (43:0)
23

34 (39-5)

17

5

0

2 (1 miliary)

Thursky KA et al
(Melbourne), Br J
Haematol
2006;132:3-12



Infections in 11 B-CLL Patients Treated
with Alemtuzumab for Consolidation In

amiccinn
I N\ UCIITIITUVODIVUIL |

Patient Treatment duration (weeks) Cumulative dose of alemtuzumab (mg)

Hematologic toxicity (at week)

Infection (at week)

1 3 223
4 293

11 943
4 236

A After Fludarabine or F+Cyclophosphamide therapy
A Antimicrobial prophylaxis with famciclovir + cotrimoxazole

A Study stopped due to severe infections

Neutropenia Il (3)
Thrombocytopenia IV (3)
Neutropenia IV (5)
Thrombocytopenia IV (6)
Anemia IV (12)
Neutropenia IV (12)
Neutropenia lli (6)
Thrombocytopenia Il (6)
None

Neutropenia IV (8)
Thrombocytopenia lll (5)
Anemia lll (9)
Neutropenia lll (6)
Thrombocytopenia Il (4)
Anemia Il (3)
Neutropenia lll (12)
Neutropenia Il (4)
thrombocytopenia | (2)
Neutropenia Il (4)
Neutropenia Il (6)
Thrombocytopenia | (1)
Anemia | (4)

CMV reactivation lll (4)

Aspergillosis IV (9)
HSV/HHV-6 Il (10)

Herpes zoster Il (17)
B Il (7)

Sinusitis | (7)
None

CMV pneumonia lll (4)
Gastroenteritis Il (13)

CMV reactivation Il (8)
Bronchitis Il (4)

CMV reactivation Il (4)
CMV reactivation Hll (6)
CMV pneumonia Hl (6)

Wendtner CM et al, Leukemia 2004:18:1093-101



Cryptococcal Sepsis after Alemtuzumab

Treatment for BCLL

i

Dilhuydy MS et al (Bordeaux), Br J Haematol 2007;137:



Cryptococcosis 5 Years after Liver Tx
(CsA 150; Azathioprin 100; Pred 10)

Baden L: Bostor



Infections in 41 B-CLL Patients
Treated Upfront with Alemtuzumab

A Valacyclovir, fluconazole (50 mg/d), and cotrimoxazole
(3 times a week) until 8 weeks post-treatment

Infectious complications:

A No episodes of febrile neutropenia or major (> grade I)
bacterial infections

A Reactivation of CMV (PCR+) without pneumonitis in
4 patients

A Pneumocystis pneumonia in one patient allergic to
cotrimoxazole

Lundin J et al, Blood 2002:100:768-73



Rates of Infection in SOTx Patients
Treated with Alemtuzumab

A Incidence of infections

I Intestinal TxP 12/22 (54.5%)
I Liver TxP 32/149 (21.4%)
I Lung TxP 6/39 (15.3%)
I Pancreas TxP 4/44  (9.1%)
I Kidney TxP 17/195 (8.7%)

Peleg AY et al, Clin Infect Dis 2007;44:204-12



Rates of Infection in SOTx Patients
Treated with Alemtuzumab

A Total of 547 recipients, 65% received A for induction only

A 56 pts developed 62 infections
i CMV (n=16)
i BKvirus (n=12)
i PTLD (n=5)
i Esophageal candidiasis (n=12)
I Cryptococcosis (n=2)
I Invasive mold infection (n=4)
I Nocardia (n=4)
I  Mycobacteria (n=3)
I Others (n=4)
A Pts receiving A for induction were significantly less likely
to develop an Ol than pts given A for rejection therapy
(4.5 vs. 21%; p<0.001)

Peleg AY et al, Clin Infect Dis 2007;44:204-12



Bloodstream Infections in SOTx Patients
Treated with Alemtuzumab

A n = 449 Solid Organ Tx recipients (01/02 -
02/04)

A15% (69/449) had O one ep

S. aureus 21 episodes
CNS 14 episodes
K. pneumoniae 12 episodes
E. faecium 11 episodes
P. aeruginosa 10 episodes
E. faecalis O episodes
E. coli 7 episodes
Fungemia [ episodes

Silveira FP et al (Pittsburgh), J Infect 2006;53:241-7



Infections in Kidney Tx Patients Treated
with Alemtuzumab

A n =49 (05/03 - 06/04) vs histor. control (n = 56)

Total infectious
complications Incidence

Campath-1H 8/49 0.16
Historical group 18/56 0.32

Campath-1H Historical
Infectious complications group group

n
CMV Disease

CMV antigenemia
Cryptococcal meningitis
Bacteremia

Cellulitis

Urinary tract infection
Herpes zoster

Herpes simplex

Total complications
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Malek SK et al (Danville PA), Transplantation 2006;81:17-20



Influence of Immunosuppressive
Regimens on Infection After Liver

-T— . —
| ransomanratron
A 617 LTX, 11 hospitals (7/03 to 12/04)

A Shorter time to bacterial infection: FK+MMF+CE regimen (p=0.002)
and anti-1L2 (p=0.02)

2FK-CE (257 pts) H H || H H |

No IL (575 pis) _

Fortun J et al (RESITRA), 45th ICAAC 2005, abstr #K-1809




Immunosuppression with or w/o
Basiliximab After Kldney Transplantation

Ul =34 J.)
A Double-blind, placebo-controlled

A Cyclosporine, steroids, and azathioprine +
basiliximab

A Acute rejection 20.8 vs 34.9% (p=0.005)
A One-year survival 97.6 vs 97.1%

A Graft survival 91.5 vs 88.4% (NS)

A AE profile indistinguishable

A Number of patients with infections 65.5 vs 65.7%
i CMV 17.3 vs 14.5% (p=0.245)

Ponticelli C et al (international), Transplantation 2001;72:1261-7



B-CLL: Primary Treatment with
Chlorambucil vs. Fludarabine

Progression (%)
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Fludarabine 172
Chlerambucil 183

Rai KR et al, N Engl J Med 2000;343:1750-7



T-Cell Depletion by Fludarabine
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Takada K et al, Ann Rheum Dis 2003;62:1112-5



Infections iIn CLL Patients Treated
with Fludarabine

A n =405

A Infection rate in pre-treated patients: 58%
I In patients treated upfront: 34%

A Listeria, Pneumocystis: 7%

A VZV, HSV, Candida...

= Prophylaxis with ACV, TMP-SMZ for 3
months

Anaissie EJ et al (MDACC), Ann Intern Med 1998;129:559-

raVal



Pathogen

Bacteria

Fungi

Viral

Other

Infectious Complications of Purine
Analog Therapy

Purine analogs

Fludarabine 2-CdA DCF

L. monocylogenes L. monocytogenes S. pneumoniae
Staphylococcus spp. Pseudomonas spp.
Gram-negative rods
N. meningitis
Candida spp. Candida spp. Candida spp.
Aspergillus spp. Aspergillus spp.
Cryptococcus
vzv HSV HSV
CMV vzv vzv
PML CMV
PCP PCP PCP*
B
Atypical mycobacteria

Samonis G & Kontoyiannis DP (MDACC), COID 2001;14:409-13



Fludarabine vs CAP vs CHOP for
Primary Treatment of B-CLL: Survival

A n =938 pts. (651 stage B, 287 stage C) from 73 centers

Leporrier M et al (French CGCLL), Blood 2001;98:2319-25



Fludarabine vs CAF VS CHOUF 10r
Primary Treatment of B-CLL: Adverse

Cy/iante

L-VCUIILlO

A n =938 pts. (651 stage B, 287 stage C) from 73 centers

ChoP* %) CAP' @) FAMP' (%)

Biologic events

Anemia 57 (16) 25 (10) 57 (18)
ATHA 3() 0 6 (2)
Neutropenia 131 (38) 71 (30) 122 (38)
Thrombocytopcniaﬁ 29 (8) 18 (7) 49 (15)
ALT or AST 2 twice baseline 1(1) 2 (1) 4 (1)
Clinical events

Hemorrhage 4 (2) 0 2 (1)
Nausea, vomiting 6 (1) 13 (5) 3 (D
Alopecia 54 (16) 35 (15)

Infection'

Unexplained fever

Cardiac disorder 2 (D 4 (2)

Neurologic disorder? 1) 2 (D

Hospitalizations 66 (19) 32 (15) 74 (23)

Leporrier M et al (French CGCLL), Blood 2001;98:2319-25



Fludarabine vs Fludarabine-
Cyclophosphamide for Primary Treatment of
B-CLL In Pts. < 66 Yrs.: Treatment Results

A n =375 (stage A: 11.2 vs 7.4%; stage B: 53.6 vs 57.6%; stage C: 35.2
vs 35%)

Fludarabine FC

All patients, no. (%) 164 (100.0) 164 (100.0)

CR
CR with imaging
CR + uCR
Partial response
Overall response
Nonresponse
Binet stage, no. (%)

A

CR

Overall response
B

CR

Overall response
C

CR

Overall response

Eichhorst BF et al (German CLLSG), Blood 2006;107:885-91

11 (6.7)
8 (4.9)
30 (18.3)

128 (78.0)
136 (82.9)

28 (17.1)

4 (21.1)

17 (89.5)

7(7.9)
76 (85.4)
0 (0)
43 (76.8)

39 (23.8)
27 (16.5)
58 (35.4)
128 (78.0)
155 (94.5)

9.5

6 (46.2)

12 (92.3)

25 (25.5)
92 (93.9)

8 (15.1)
51 (96.2)

< .001
001
< .001
>999
001
001




Cludaraoine vs rliudarabine-
Cyclophosphamide for Primary Treatment of
B-CLL In Pts. < 66 Yrs.: Progression-Free

C i sy snl
A n =375 (stage A: 11.2 vs 7.2 stage®B: 53.6 vs 57.6%: stage C: 35.2
vs 35%)
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Fludarabine 171 116 48

Eichhorst BF et al (German CLLSG), Blood 2006;107:885-91




Fludarabine vs Fludarabine-
Cyclophosphamide for Primary Treatment of
B-CLL In Pts. < 66 Yrs.: Grade 3-4 Toxicities

A n =375 (stage A: 11.2 vs 7.4%; stage B: 53.6 vs 57.6%; stage C: 35.2
vs 35%)

Fludarabine FC P

No. patients 173 173

CTC grades 3 and 4, %
All grades 3 and 4 toxicities 54.0 72.6  .001
Myelotoxicity 393 64.2 .001
Leukocytopenia 26.0 55,5 < .001
Anemia 11.6 8.1 28
AIHA 3. 2.2

Thrombocytopenia

Infection
Gastrointestinal adverse effects
NCI grades 3 and 4, %

Anemia

Thrombocytopenia 23.1 349 02

Eichhorst BF et al (German CLLSG), Blood 2006;107:885-91




Fludarabine-Rituximab in Pts. with B-
‘ad

N e b

A n =31 (20 primary, 11 relapsed); CR/PR = 87%; med. duration 75
weeks

Schulz H et al (Germany), Blood 2002;100:3115-20



