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Cytheris Overview

� Privately held, founded in 
1999

� Raised €31 million (US$44 
million) in two VC rounds 
since inception

�

since inception

� Worldwide exclusive license 
for lead IL-7 program from 
Sanofi-Aventis

� Targeting HIV, HCV, HBV 
Oncology

� 30 Employees
Headquartered in Issy-Les-Moulineaux, France

US subsidiary in Rockville, Maryland



Cytheris Leadership
SENIOR EXECUTIVE TEAM

Michel Morre, DVM
President & Chief Executive Officer
sanofi-aventis, MIT post-grad, 30 years
pharma industry experience

Richard Keatinge, Ph.D .
Chief Business Officer

BOARD OF DIRECTORS

Jean-Jacques Bertrand
Chairman of the Board; Former Chairman and CEO, 
Pasteur Merieux Connaught

Olivier Martinez, Ph.D., MBA
Vice Chairman; Investment Partner, Bioam Gestion

Bart Bergstein, MSc

�

Chief Business Officer
25 years US/EU biotech experience
Valeant, DGT, FeRx, BioAlliance

Bertrand Vannier
Chief Financial Officer
Ernst & Young, Vivendi, Unither Pharma,
IPO, LBO financing & acquisition experience

Thérèse Croughs, MD
Chief Medical Officer
More than 15 years pharma experience
Bayer, Novo Nordisk, BioAlliance

Bart Bergstein, MSc
Managing Partner, Forbion Capital Partners

Bertrand Cayrol, Ph.D., Eng.
Vice-President, Gestion T2C2/Bio

Philippe Guinot, MD, Ph.D.
Senior Partner, Crédit Agricole Private Equity

Chantal Parpex, MD
President & Managing Partner, CDC Innovation

Glenn Richard
Senior Investment Manager, AXA Private Equity



Interleukin -7 Overview:

�

Interleukin -7 Overview:
“The EPO of the Immune 

System”



Interleukin Overview

� Traditionally interleukin refers to any class of 
cytokine secreted by, and acting on, 
leukocytes (white blood cells)

� Interleukins target all cells of the immune 
system, including macrophages, B-cells, T-
cells, dendritic, mast cells and lymphocytes, 

�

Interleukin-7 molecule Interleukin-7 molecule 

cells, dendritic, mast cells and lymphocytes, 
etc.

� The wide ranging effect of these proteins on 
the body’s immune system has attracted 
much attention from the pharma/biotech 
industry for their use in controlling disease

� Interleukin-7 is a unique protein that cannot 
be reproduced in a different configuration or 
replaced, as is frequently the case with 
drugs based on small molecules



IL-7: 
The “EPO” of the Immune System
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IL-7 Boosts Immune Response By Acting At 
Many Levels of Lymphocyte Maturation

�

Production of 
Naive T cells

Production of 
Progenitors

Increased 
Thymopoeisis

Improved Ag 
Presentation

Protection of Naïve 
T-Cells (anti-
apoptosis )

Broadening of T-
Cell Response to 
Many Antigens, 
Including Sub-

Dominant Epitopes

Expansion/ Activation 
of Ag Specific T-cells

Production 
of Central
Memory 

Cells

Production of 
Effector

Memory Cells
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�

IL-7 Therapeutic Rationale



Oncology
Therapeutic Vaccines

IL-7: A Cytokine Allowing Modulation
Of Immune Function in Multiple Diseases 

Oncology
Chemo/RadiotherapyHIV

HCV

ILIL--77

�

HBV Idiopathic CD4 
Lymphocytopenia

Therapeutic Vaccines

Bone Marrow Transplant
Stem Cell Transplant

ILIL--77



IL-7: Two Therapeutic Pathways

� IL-7 is a broad and potent IMMUNE ENHANCER to addre ss 
2 types of immuno-compromised clinical settings

� Lymphopenia - more precisely, CD4 + T-cell lymphopenia:
– Post BMT

	


– Post BMT
– Idiopathic CD4 lymphocytopenia 
– HIV Immune Non-Responders
– And other clinical situations leading to lymphopeni a

� Inefficient specific immune response against massiv e    
antigen load:
– Chronic viral / bacterial diseases (HIV, HCV, HBV /  tuberculosis) 
– Cancer (tumor antigens)



Limitations of Current Immunotherapies 
(1)

� Insufficient production of T cells

� Production of short lived T cells, very sensitive t o apoptosis

� Inducement of very narrow responses, targeting a li mited set 

		

� Inducement of very narrow responses, targeting a li mited set 

of epitopes

� Boosting CD4 counts but not CD8 counts, or vice ver sa



Limitations of Current Immunotherapies 
(2)

� Production of inefficient T cells that quickly refl ect an 
“exhausted” profile 

� Production of effector T cells with short lived act ivity but not 
central memory T cells that are responsible for long term 

	�

central memory T cells that are responsible for long term 
protection (the “Holy Grail” of immunotherapy)

� Occasional production of more Th-2 or suppressor T- regs
than the required active Th-1 cells



How IL-7 Resolves These Current Limitations 
(1)

� IL-7 administration systematically increases the number o f
CD4 and CD8 T cells in both animal models and in clinical
studies, including SIV infected monkeys and HIV infected
patients

	�

� This effect is potent and long lasting -- the more the animal
or patient is lymphopenic, the more pronounced the effect

� IL-7 administration is very potent at producing “new T
cells” (i.e. naïve T cells and recent thymic emigrants)



� The T cells produced are long lived due to the various anti-
apoptotic effects of IL-7

� The repertoire of T cells produced by IL-7 is broad both
because IL-7 supports thymopoïetic activity and because

How IL-7 Resolves These Current Limitations 
(2)

	�

because IL-7 supports thymopoïetic activity and because
IL-7 promotes a response against sub-dominant epitopes

� The improvement of various specific immune responses
against tumors and viruses has been broadly documented
at the preclinical level; Cytheris is now producing early
confirmation of this effect in human clinical trials



� Data are also accumulating to demonstrate that if IL-7
does not trigger the production of central memory T
cells, it does very efficiently support this effect, at
least for CD8 T cells

How IL-7 Resolves These Current Limitations 
(3)

	�

� IL-7 is a modest activator of effector T cells, cells that
quickly lose their IL-7 receptor after activation

– this also explains why the global clinical tolerance of IL-7 is
satisfactory and why IL-7 does not induce the typical cytoki ne
“storm syndrome”



	�

Intellectual Property
&

Manufacturing



Patent Protection 

� Cytheris is the worldwide exclusive licensee of all  original patents 
protecting IL-7 and various uses including the use for T cell 
expansion and for enhancing humoral immunity

� Cytheris has also filed two patent applications pro tecting the purified 
protein as a drug substance for therapeutic use wit h the correct 
disulfide bridging, the appropriate glycosylation p rofile and 

	�

disulfide bridging, the appropriate glycosylation p rofile and 
polypeptidic purity 
� In August 2009, Cytheris received an Issue Notifica tion from the USPTO 

for the first of these two patents, covering drug s ubstance, composition, 
preparation and uses

� These patents also protect various hyperglycosylate d analogs and 
various fusion proteins 

� This new I.P. will protect IL-7 and close analogs u ntil 2022 and 20 25



Manufacturing

� Cytheris IL-7 (CYT107) is a fully glycosylated recombinant
protein produced by a recombinant CHO strain designed and
prepared by Cytheris

� Process design and analytical controls have been performed by
the Cytheris team and scaled up at Laureate Pharma in
Princeton, NJ USA (GMP manufacturer)

	�

Princeton, NJ USA (GMP manufacturer)

� The cell banks and clinical batches have been prepared
according to GMP standards and fully validated for viral saf ety

� In its current formulation the product has been approved for
clinical trials by US, Canada, Italian, Swiss, French and
Taiwanese regulatory authorities

� Production is performed at 200 L scale and could be easily
scaled up at 2000 L for early market needs

CYT107CYT107
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IL-7 Increases CD4 + and 
CD8+ T-Cell Counts



Oncology Trial: 
CD4+ and CD8+ Increase

�

IL-7 IL-7



Completed HIV Trial: 
Induces a Sustained Increase of CD4 + T-Cells

*

Median % Increase From Baseline Median Increase of 
Absolute CD4 Count

�	

*
*

Both doses of IL-7 lead to a significant CD4 increase (� 50% from baseline) in all 
patients at day 28 (final evaluation), at week 12 t hat is sustained until week 48

*
*

(Lévy Y, et al Enhanced T cell recovery in HIV-1-inf ected adults through IL-7 treatment. J Clin Invest.  2009, Vol. 119, No. 4: 
997-1007; Lévy Y et al, also presented interim resul ts at CROI 2007 & 2008)



Completed HIV Trial: 
Induces a Sustained Increase of CD8+ T-Cells

Median % Increase From Baseline Median Increase of 
Absolute CD8 Count

��

IL-7 (10 µg/Kg) leads to a significant CD8 increase ( � 50% from baseline) in all patients
at day 28 (final evaluation), at week 12 that is su stained until week 48

(Lévy Y, et al Enhanced T cell recovery in HIV-1-inf ected adults through IL-7 treatment. J Clin Invest.  2009, Vol. 119, No. 4: 
997-1007; Lévy Y et al, also presented interim resul ts at CROI 2007 & 2008)



Completed HIV Trial Summary:
Evolution of CD4 + and CD8+ T-Cell Counts 

in Long-Term Follow Up

Baseline D28 W12 W24 W36 W48
Median cell counts
(% increase)
3�O�O�O�Og/kg
CD4 (cell /mm 3) 217 369 329* 252 262 282**

+68% +54% +21% +24% +28%

CD8 ( cell /mm 3) 848 914 1036 * 1032 919 649**

��

CD8 ( cell /mm 3) 848 914 1036 * 1032 919 649**
+45% +47% +30% +4% +21%

10�O�O�O�Og/kg
CD4 (cell /mm 3) 239 848 575* 525 434 403**

+212% +129% +95% +71% +75%

CD8 (cell /mm 3) 640 1785 1123* 1189 839 1011**
+206% +121% +55% +72% +57%

* Comparison Wk12 and Baseline (Wilcoxon test ) = P<0.05
** Compar ison Wk48 and Baseline (Wilcoxon test) = P<0.05



��

IL-7 Increases Most Naive 
T-cells and Thymopoiesis



Analysis of Thymic Function in 
rs-IL-7-Treated Monkeys

��

Beq S, Nugeyre MT, Ho Tsong Fang R, Gautier D, Legran d R, Schmitt N, Estaquier J,
Barré-Sinoussi F* , Hurtrel B, Cheynier R, Israël N. IL-7 induces immunolo gical improvement in 
SIV-infected rhesus macaques under antiviral therap y. J Immunol. 2006 Jan 15;176(2):914-22
* Recipient of the 2008 Nobel Prize in Medicine



Oncology Trial: 
Increase in TRECs Cells

��



Oncology Trial: 
Production of Naïve T-Cells

��



IL-7 Increases Memory and 

��

IL-7 Increases Memory and 
Central Memory T-Cells



HIV Study:
CD4+ T-Cell Population Changes IL-7 (10 mmmmg/kg)

��

(Lévy Y, et al Enhanced T cell recovery in HIV-1-infe cted adults through IL-7 treatment. J Clin Invest. 2 009, Vol. 119, No. 4: 
997-1007; Lévy Y et al, also presented interim resul ts at CROI 2007 & 2008)



HIV Study:
CD8+ T Cell Population Changes IL-7 (10 mmmmg/kg)

�


(Lévy Y, et al Enhanced T cell recovery in HIV-1-infe cted adults through IL-7 treatment. J Clin Invest. 2 009, Vol. 119, No. 4: 
997-1007; Lévy Y et al, also presented interim resul ts at CROI 2007 & 2008)



IL-7 Inhibits Apoptosis 
&

�	

&
Broadens T-Cell Repertoire



IL-7 Inhibits Apoptosis

In vitro HIV – A Fauci Team

In vivo – Oncology Trial

��

Vassena L, Proschan M, Fauci AS, Lusso P.  Interleu kin 7 
reduces the levels of spontaneous apoptosis in CD4+  and 
CD8+ T cells from HIV-1-infected individuals. Proc Natl Acad 
Sci U S A. 2007 Feb 13;104(7):2355-60.
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Melchionda F, Fry TJ, Milliron MJ, McKirdy MA, Taga ya Y, 
and Mackall CL. 2005. Adjuvant IL-7 or IL-15 overco mes 
immunodominance and improves survival of the CD8+ 
memory cell pool. J Clin Invest. May 2; 115(5):1177 –1187



Oncology Trial:
IL-7 Broadens T-Cell Repertoire

Pre-Treatment

Spectratype 

��

Spectratype 
Analysis of 

T-cell 
Responses

Post-Treatment



��

IL-7 Clinical Development



IL-7 Development Pipeline

��



Clinical Development Overview – Sponsored Studies
CYT107 (Glycoslated r-hIL-7)

��
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HIV Infection
“ Immune Non-Responders” (INR)



HIV Infection: “Immune Non-Responders”  
The Cytheris Position

� More and more data accumulate to demonstrate that p atients under 
HAART should maintain their CD4 T-cells above 500/µ l

� Patients with CD4>500 have a life expectancy simila r to non-HIV infected 
patients with same occurrence of opportunistic infe ctions and most 
common cancers

� The HIV infected population is becoming older, a gr owing expectation 
among HIV patients

��

among HIV patients
� Cytheris  proposes to position IL-7 as an agent ena bling the “low CD4 

patients” to catch up and maintain their CD4>500 wi th just one or two 
short cycles of treatment per year

� The early results of our first studies support the feasibility of this 
pragmatic approach

� We believe in the IL-7 potential to boost and suppo rt specific anti-HIV 
immunity, but this will need additional agents and longer term trials to 
reach an approvable clinical endpoint.



Clinical Overview: HIV Trials

Results in HIV 

published in the 

Journal of Clinical 

Investigation show a 

median increase of 

CD4+ and CD8+ T 

cells of 75% and 57% 

from baseline

Results in HIV 

published in the 

Journal of Clinical 

Investigation show a 

median increase of 

CD4+ and CD8+ T 

cells of 75% and 57% 

from baseline

� Completed French Trial with CYT 99 007

� A Phase I/IIa inter-patient dose-escalation open la bel 
multicenter study

– Patients received 8 subcutaneous injections (3 time s/week; 
days 1-16) of two different doses (3 mmmmg/kg or 10 mmmmg/kg ) of r-hIL-7 

– Patients admitted had CD4 counts between 100-400 ce llsmm- 3

and plasma HIV RNA <50 copies/ml

�


from baseline

The data suggest 

that in patients 

demonstrating an 

immunological 

discordant response 

to HAART, treatment 

with IL-7 is 

associated with 

immunological  

benefit

from baseline

The data suggest 

that in patients 

demonstrating an 

immunological 

discordant response 

to HAART, treatment 

with IL-7 is 

associated with 

immunological  

benefit

and plasma HIV RNA <50 copies/ml

� Current Trial with CYT107 ( 107-06 - INSPIRE)

� A Phase I/IIa randomized placebo controlled, single blind 
multicenter dose-escalation study of subcutaneous 
intermittent Interleukin-7 in chronically HIV-infec ted patients 
with CD4 T-lymphocyte counts between 101-400 cells/ mm3 
and plasma HIV RNA< 50 copies/mL after at least 12 months 
of HAART 

– Patients receive 3 subcutaneous injections (D0, D7, D14)

– Interim data reported in oral late breaker at ICAAC  2009



HIV Trials: Therapeutic Goals

� Biological Goal
� To achieve good immune reconstitution (CD4>500) in 

HAART treated patients with CD4 counts < 300
� To reach this goal with one or two IL-7 cycles (3 i njections in 3 

weeks) per year

�	

weeks) per year

� Clinical Benefit
� Immune Non-Responders:  to maintain CD4 counts > 50 0, to 

achieve the clinical benefit documented in the D:A: D Study 
and Aquitaine Cohort:
� Decreased incidence of opportunistic infection, AID S events, 

AIDS or Non-AIDS Related Malignancies



Results From the D:A:D Study

HIV-induced immunodeficiency and risk of fatal AIDS -Defining                              
Malignancies (ADM) and non-AIDS-Defining Malignanci es (nADM)

� Data from D:A:D study, a collaboration of 11 cohort s providing data 
on 23,441 HIV-infected persons (76,893 person-years of prospective 
follow-up) seen since 1999

��



The ANRS CO3 Aquitaine Cohort Study: 
Trends and Determinants of Severe Morbidity in 

HIV-Infected Patients
Distribution of severe morbid events leading to hos pitalization or death according to 
CD4 cell count strata for the 1691 events with CD4 cell counts available up to 3 
months before the event in the ANRS CO3 Aquitaine C ohort, 2000–2004.

��

Bonnet F et al.  2007. Trends 
and determinants of severe 
morbidity in HIV-infected 
patients: the ANRS CO3 
Aquitaine Cohort, 2000–2004. 
HIV Medicine 8:547–554. 



The FIRST Study: H.R. per 100 CD4 

Event
Opport
Disease

Non-
Opport Dis

Liver CV Renal
Non-OD 
Cancer

# of Events 226 166 86 21 38 32

Univariate
HR/100 cells

0.50 0.79 0.77 0.86 0.76 0.80

1397 persons randomized in FIRST, median entry CD4 w as 163 cells/mL, with 
an average increase of 238 cells/mL during follow-u p

��

HR/100 cells
95%CI

p-value

0.45,0.54

<0.01

0.74,0.84

<0.01

0.70,0.85

<0.01

0.72,1.02

0.08

0.66,0.88

<0.01

0.69,0.93

<0.01

*Multivariate
HR/100 cells

95%CI

p-value

0.58

0.52,0.66

<0.01

0.81

0.73,0.89

<0.01

0.76

0.67,0.88

<0.01

0.78

0.61,1.01

0.06

0.92

0.76,1.11

0.40

0.83

0.66,1.03

0.08

*adjusted for: age, sex, race, prior AIDS, hepatitis B and C, baseline CD4 & RNA, and latest RNA
Hazard ratio for a change of +100 CD4 T cells



Two Important Papers by JV Baker et al

Confirm Correlation Between Low CD4+ Count and
Increased Risk for AIDS & Non-AIDS Diseases

� Baker, JV et al. CD4+ count and risk of non-AIDS di seases following initial 
treatment for HIV infection. AIDS 2008, Apr 22 :841–848.

� Conclusion: Higher CD4+ counts on antiretroviral therapy are associated with 
lower rates of non-AIDS diseases and AIDS. These findings expand our 

��

lower rates of non-AIDS diseases and AIDS. These findings expand our 
understanding of the implications of HIV-related immunodeficiency and 
motivate randomized studies to evaluate the effects of antiretroviral therapy on 
a broad set of clinical outcomes atCD4+ counts greater than 350 cells/µl.

� Baker, JV et al. Poor initial CD4+ recovery with an tiretroviral therapy prolongs 
immune depletion and increases risk for AIDS and no n-AIDS diseases.               
J Acquir Immune Defic Syndr. 2008 Aug 15;48(5):541-6.

� Conclusion: Impaired immune recovery, despite effective ART, results in longer 
time spent at low CD4+, thereby increasing risk for a broad category of HIV-
related morbidity and mortality conditions.



Kitahata MM et al in New England Journal of Medicine
Support Starting HAART When CD4+ Count Is 

Between 351-500 cells/mm 3

� Initiating rather than deferring HAART at a CD4+ co unt between 351-500 
cells/mm3 is associated with improved survival. 

� Kitahata M.M. et al.  Effect of Early versus Deferr ed Antiretroviral Therapy for HIV on Survival. 
Published online ahead of print, 10.1056/NEJMoa0807 252, April 1, 2009. N Engl J Med 2009;360

� First Presented at 48th Interscience Conference on Antimicrobial Agents and Chemotherapy, 
Abstract H-896b, Washington, October 26, 2008.

� Study was designed to "mimic, using observational d ata, what would be 
observed in a clinical trial enrolling asymptomatic  [HIV-positive] individuals 

��

observed in a clinical trial enrolling asymptomatic  [HIV-positive] individuals 
with a CD4 cell count of 351-500 cells/mm3”. 

� Pooled cohort contained data from 8362 individuals receiving HIV care between 
1996 (the year when effective HIV treatment first b ecame widely available) and 2006 
(for a total of 23,977 person-years of follow-up).

� Compared risk of death (from any cause) for patient s who started treatment 
when their CD4 cell count was between 351 and 500 c ells/mm3  vs. risk seen 
in individuals who did not begin treatment until th eir CD4 cell count was 
lower than 351 cells/mm3. 

� A total of 2084 patients (25% of the cohort) starte d antiretroviral therapy when their 
CD4 cell count was between 351 and 500 cells/mm3; t he remaining 6278 patients 
deferred treatment until their CD4 cell count was 3 50 cells/mm3 or lower. 



Data Presented in New England Journal of Medicine & 
in Late Breaker at ICAAC Support Starting HAART 
When CD4+ Count Is Between 351-500 cells/mm 3

� Patients who deferred therapy until their CD4 cell count was 350 or lower had 
a 69% increased risk of death compared to those individuals who started 
treatment at higher CD4 cell counts This difference  was statistically 
significant (p < 0.001). 

� “What our data show, I believe -- given the size and t he diversity of the 
population -- is a recommendation that all patients who have a CD4 cell count 
of 500 and below receive antiretroviral treatment,” said Dr. Kitahata. “So this 

��

of 500 and below receive antiretroviral treatment,” said Dr. Kitahata. “So this 
does differ from current guidelines, and recommends  treatment earlier in [the 
course of a patient's HIV] disease.”

� "The data are rather compelling that the risk of de ath appears to be higher if 
you wait than if you treat," said Dr. Anthony Fauci, Director of the National 
Institute of Allergy and Infectious Diseases , which helped pay for the study.

� Most patients have CD4 counts < 500 when they enter  treatment; Changing 
the current guidelines would mean that several hund red thousand Americans 
who are not taking AIDS drugs now would be advised to start.



The INSPIRE Study

��

The INSPIRE Study
A Phase I/IIa

Ongoing Clinical Trial in HIV



HIV 107HIV 107-- 06 06 ClinicalClinical StudyStudy ---- INSPIREINSPIRE
Status

Country Regulatory Ethics

Canada Approved Approved

��

France Approved Approved

US Approved Approved 

Italy Approved Approved



HIV 107-06 Clinical Study -- INSPIRE
Study Objectives

� Primary Objective
� To determine during a 12 week study period the safe ty and identify a 

biologically active dose of CYT107 (3 doses, 1 dose  per week for 3 
weeks )

� Secondary Objectives

� To characterize PK PD of CYT107 in the targeted popu lation.

�


� To confirm the safety profile and the immunological  effects established 
with  CYT 99 007

� To document the residual CD4 increase achieved at D 21, D28, weeks 9 
and 12 (“targeted sustained activity”) 

� To document post study safety and residual CD4 incr ease quarterly 
until the end of the first year

� To recommend a dose and administration schedule for  phase II 
development in HIV infected patients



HCV Infection:

�	

HCV Infection:
“Non Responders to

Reference Treatment”



HCV Infection: Non Responders to Treatment 
The Cytheris Position

� More than 50% of genotype I and IV infected patient s do not respond to the 
reference treatment: peg Interferon + Ribavirin. So me recent advances tend to 
improve this ratio and the predictability of the 4- week initial treatment. Some 
new anti-viral products seem to further improve thi s success rate.

� But treatment remains long (2 years), costly and no t well tolerated and accepted 
by many patients. The case of double infected patie nts HIV+HCV or HBV+HCV 
remains especially critical.

� The key role of T CD4 and T CD8 cells in eliminatin g the virus is well 

��

� The key role of T CD4 and T CD8 cells in eliminatin g the virus is well 
documented

� More recently the opposition between 
1. PD-1 exhausted short lived inefficient T cells, a nd
2. CD127+ (IL-7R+) long lived T cells protective T c ells has been documented in the liver 

of  both HCV and HBV infected patients (4 concordan t studies)

� In addition to its well recognized immune supporting  effects, we believe that IL-7 
can expand these IL7R+ protective T-cells, compensa te for the lymphopenic 
effect of IFN, and help a significant proportion of  non-responding patients to 
clear the virus.



IL-7 + IFNaaaa in HCV Infection:
A Promising Therapeutic 

��

A Promising Therapeutic 
Approach To Enhance Specific 

Immune Responses



Rationale for the IFN aaaa-IL-7 Association
In Hepatitis and HIV-HCV Co-Infection

� IL-7
– global Lymphopoïetic effect                                                                                                  

(thymopoïesis + homeostatic     
expansion )

� IFNaaaa
– Potent effect on dendritic cell     
maturation

– Increase of MHC expression

� Main IL-7 and IFN aaaa Activities Are Additive

��

– generation and protection of 
new naïve T cells

– repertoire broadening
– anti-apoptotic effect
– generation of memory T cells

� Large CD4 effect

– Increase of MHC expression
– Suppression of T regs
– Promotion of Th1 response

� Direct anti-viral effect



IL-7 + IFNaaaa
Effect On Viral Inhibition

IL-7 in association
with IFN ----a a a a 

preserves the IFN 

��

(Audigé A et al. 2005. Uncoupled anti-HIV and immun e enhancing 
effects when combining IFN aaaa and IL-7. J Immunol. 175(6):3724-36)

preserves the IFN 
anti-viral effects



IL-7 and IFN aaaa
Effects On T Cell Production

CD4+ T Cells                                                  CD8+ T Cells

IFNaaaa Addition Does Not Prohibit IL-7 Lymphopoïetic Effec t

��



IL-7 Antagonizes 
Profibrotic Activity of TGF-beta

� Bleomycin induced 
lung fibrosis in mice is 
linked to TGF-beta 
activity

� IL-7 in vivo treatment 
blocks TGF -beta 

��

blocks TGF -beta 
profibrotic activity
by blocking TGF-beta 
production and 
signaling 

����������	
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��
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IL-7 Boosts CD4 and CD8 T Cell Expansion: 
Critical Effects for HCV Clearance

� Increase in the CD4 response of recovered patients 1 

� Recovery achieved spontaneously or after IFN ±±±± Ribavirin treatment 
� Increase in the magnitude, breadth, quality of the response

� Importance of CD4 help in chimpanzee model 2

� Depletion of CD4 by antibody fosters HCV persistenc e

��

� Depletion of CD4 by antibody fosters HCV persistenc e

� Importance of CD4 cell count in HIV-HCV co infectio n3

� Dependence of anti HCV CD8 response on CD4 cell cou nt 

]
1. Segimoto K,  Hepatology 2003: 38:1437;  2. Grakoui A, Science 2003: 302:659;  3. Kim AY, Blood 2005: 105:1170 

Most recently reviewed in: Ishii S, Koziel MJ, 2008. Immune responses during acute and chronic infection  with 
hepatitis C virus, Clinical Immunology May 29. [Epub ahead of print)



Our Clinical Model:
Typical EVR Viral Load Profile  of Responders

Gallegos-Orozco JF.  2005. Early hepatitis 
C virus changes and sustained response 
in patients with chronic hepatitis C treated 
with peginterferon a-2b and ribavirin. 
Liver International . 25: 91–95

��



“Fast Responders” Show 
Greater HCV-Specific T-Cells 

CD4 CD8

�


Tang KH  et al 2005 J Hepatol 43(5): 776-82.



Study CLI-107-05 – ECLIPSE 1
(Evaluation in hepatitis C Liver disease of IL-7 in a 

Phase I Study of doses Escalation )

A PHASE I STUDY 
OF REPEATED ADMINISTRATION OF 

IL-7 ADD ON TREATMENT 

�	

IL-7 ADD ON TREATMENT 
IN HCV INFECTED PATIENTS RESISTANT TO 
12 WEEKS OF STANDARD TREATMENT WITH 

PEG-INTERFERON-ALPHA  + RIBAVIRIN



HCV 107- 05 Clinical Study - ECLIPSE 1
Status

Country Regulatory Ethics

FRANCE Approved Approved

��

SWITZERLAND Approved Approved

ITALY Approved Approved 



Study CLI-107-07: ECLIPSE 2
(Evaluation in hepatitis C Liver disease of IL-7 in a Phase I/II 

Study of doses Escalation )

A PHASE I/IIa STUDY 
OF REPEATED ADMINISTRATION OF

IL-7 ADD ON TREATMENT 

��

IL-7 ADD ON TREATMENT 
IN HCV INFECTED PATIENTS RESISTANT TO 

STANDARD TREATMENT WITH
PEGYLATED INTERFERON-ALPHA + RIBAVIRIN



HCV 107-07 Clinical Study – ECLIPSE 2
Regulatory Status

Country Regulatory Ethics

France Approved Approved

��

France Approved Approved

Italy Approved Approved

Switzerland Ongoing Ongoing



HCV 107-09 Clinical Study – ECLIPSE 3
(Evaluation in hepatitis C Liver disease of IL-7 in a Phase I/II Study of doses Escalation in Taiwan )

A PHASE I/IIa STUDY 
OF REPEATED ADMINISTRATION OF

IL-7 ADD ON TREATMENT 

��

IL-7 ADD ON TREATMENT 
IN HCV INFECTED PATIENTS RESISTANT TO 

STANDARD TREATMENT WITH
PEGYLATED INTERFERON-ALPHA + RIBAVIRIN

TAIWAN



HCV 107-09 Clinical Study – ECLIPSE 3 
Regional HCV Epidemiology 

To Secure Patient Accrual: Registry, Countries and Sites

Region/Country Prevalence Range

EU 0.69% 0.49-0.96%

France 0.86 % 0.66-1.10%

��

Ile de France 0.94% 0.60-1.51%

Americas 1.69% 0.17-14.27%

Asia 1.54% 0.47- 4.86%

Taiwan
Taipei County
Hsinchu County
Taitung County

2.1% (age-adjusted: 1.4)
3.4% (age-adjusted: 2.3)
4.3% (age-adjusted: 2.4)
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HBV Infection



HBV Infection: 
T Cells and IL-7 Rescue

� CD4 and CD8 specific T cells are detected in patien ts with favorable outcome
� Longitudinal analysis showed lack of efficient CD4 support in chronic HBV
� CD8 withdrawal in chimpanzee studies demonstrates c ritical role of specific CD8+Tcells
� Up regulation of IL-7R on CD8 correlates with loss of CD38 and PD-1, gain of proliferation, ALT 

decline and viral clearance in acute HBV. 
� Ref: Boettler T et al, Expression of the interleukin -7 receptor alpha chain (CD127) on virus-specific C D8+ T cells 

identifies functionally and phenotypically defined m emory T cells during acute resolving hepatitis B vi rus 
infection. J. Virol . 2006, 80(7):3532-3540

� HBV clearance is also associated with good specific  antibodies relying on good CD4 T cells

� Premature apoptosis of specific CD8 T cells
� CD8 specific T cells die from pro -apoptotic BIM over -expression in non responders

��

� CD8 specific T cells die from pro -apoptotic BIM over -expression in non responders
� These HBV-specific cells bearing IL-7 receptor coul d be rescued by IL-7 through induction of anti-

apoptotic Mcl-1 
– Ref: Lopes AR, et al. Bim-mediated deletion of anti gen-specific CD8 T cells in patients unable to cont rol HBV 

infection J Clin Invest . 2008, 118 (5) 1835-45)



Study CLI-107-10: CONVERT
(Combination Of Interleuki N-7 and Vaccine with n Ew anti-vi Rals

in HBV Treatment)
)

Phase I/IIa Randomized Open Label Controlled Dose 
Escalation Study of Repeated Administration of “CYT1 07” 

(glyco -r-hil -7) Added on Antiviral Treatment and 

��

(glyco -r-hil -7) Added on Antiviral Treatment and 
Vaccination in HBeAG-Negative Chronic Hepatitis B-

Infected Patients



Study CLI-107-10: CONVERT 
Proof of Concept Study in HBV Infection

� HBV infection often resistant to reference treatmen t
� A major source of cirrhosis with liver decompensati on or HCC (a life 

threatening condition)

� A very large population -- 350M worldwide

� HBV infection relatively resistant to PEG IFN ± Lami vudine
� In HBeAg + chronic hepatitis: 28% to 30% responders (Peg IFN  ±

�


� In HBeAg + chronic hepatitis: 28% to 30% responders (Peg IFN  ±
Lamivudine) but 14% showed undetectable DNA (<400 c opies:mL)

� In anti-HBe+ chronic hepatitis: 60% to 78% responde rs (Peg IFN ±
Lamivudine) but 20% showed undetectable DNA (<400 c opies:mL)

� High risk of relapse: only 16% showed long term ful l stable response

� Entecavir showed good response rate in the two patie nt populations, 
with up to 89% in HBeAg+; but, requires 0.5mg dose for at least three 
years



Study CLI-107-10: CONVERT
Study Design

� At each dose level, two treatment groups will be ru n in parallel by 
including cohorts of 4 patients, 3 treated with CYT 107 and 1 control 
patient (not receiving CYT107). The two treatment g roups are 
characterized by the following: 

� Tri-therapy group (Group 1): patients will receive HBV 
vaccine (GenHevac B Pasteur®) + antiviral treatment  

�	

vaccine (GenHevac B Pasteur®) + antiviral treatment  
[BARACLUDE® (entecavir) or VIREAD® (tenofovir)] + 
CYT107 and one control patient will receive only an tiviral 
treatment (entecavir or tenofovir) 

� Bi-therapy group (Group 2): patients will receive a ntiviral 
treatment (entecavir or tenofovir) + CYT107 and one  control 
patient will receive antiviral treatment (entecavir  or 
tenofovir) only .
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Post-BMT
Lymphocytopenia



Post-BMT Severe Lymphopenia: 
The Cytheris Position

� In allo BMT, a classic protocol to avoid GVHD consi sts of depleting the grafted 
marrow from donor T-cells by immuno-magnetic cell s orting. The incidence of 
GVHD is considerably reduced but patients suffer se vers and long term immuno-
suppression (up to 1-2 years!), with a significant proportion of patients dying 
from opportunistic infections.

� Preclinical models in mice have shown that IL-7 sup port allows fast T-cell 
reconstitution without increasing the rate of GVHD or decreasing the benefit of 

��

reconstitution without increasing the rate of GVHD or decreasing the benefit of 
GVL.

� This clinical lymphopenic situation is ideal for tr eatment with IL-7. The first 
treated patient showed T-cell restoration together with impressive responses 
against CMV and EBV viruses.

� Although the potential indication is narrow and the  market limited, Cytheris 
considers that the IL-7-supported immune reconstitu tion of these patients 
represents a good proof of concept study, where the  increase in “strategic T-
cells” will be followed by immune protection against  opportunistic infections --
an approvable clinical endpoint.



BMT Clinical Study (CLI-107-08)

� BMT: A Phase I Study of CYT107 (Recombinant
Glycosylated Human IL-7) in Recipients of HLA
Matched Ex-Vivo T Cell Depleted Bone Marrow or
Peripheral Blood Stem Cell Transplant to restore
CD4+ and CD8+ counts following T-cell depletion

��

CD4+ and CD8+ counts following T-cell depletion
� Being conducted at Memorial Sloan-Kettering

Cancer Center, New York
– Marcel van den Brink, MD, PhD, Chief, Adult 

Bone Marrow Transplant Service
– Miguel-Angel Perales, MD, Bone Marrow 

Transplant Service 
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ONCOLOGY:
Support of Immunotherapies



ONCOLOGY: Support of Immunotherapies 
The Cytheris Position

� The first two studies have produced a full group of  immune results, confirming 
in patients the main features of IL-7 immune activi ty already demonstrated in 
mice and monkeys.

� These two studies also confirmed the good global to lerance of this cytokine 
� Currently we are confirming the tolerance and activ ity of the glycosylated 

CYT107 in cancer patients, both lymphopenic and non -lymphopenic.

��

CYT107 in cancer patients, both lymphopenic and non -lymphopenic.
� Many proof of concept studies in immunotherapy have  shown encouraging data 

but none has yet reached regulatory approval
� We consider as highly probable the support of IL-7 in either adoptive T-cell 

therapy protocols or cancer vaccine approaches, pre clinical data are available:
� IL-7 will bring many long lived T-cells, boosting b oth CD8 and supportive CD4
� IL-7 will broaden the response repertoire to tumora l antigens
� IL-7 will expand and support the tumor antigen driv en T cells
� IL-7 will antagonize TGFbeta



Two Phase I Studies Completed

� A first dose escalation trial of CYT 99 007 conduct ed with Steven 
A. Rosenberg, MD, Ph.D. at NCI
� Published in Rosenberg SA et al. 1997. Journal of  

Immunotherapy, 29: 313-19

� A second dose escalation study conducted at NCI wit h Claude 

��

� A second dose escalation study conducted at NCI wit h Claude 
Sportès, Ron Gress and Crystal McCall
� Published in Sportès, C et al. 2008. Journal of Experimental 

Medicine , 205(7):1701-14

� Late stage melanoma or kidney carcinoma (or solid t umor)

� 8 injections every 2 or 3 days, from 3 to 60 µg/kg  (10 to 180 
µg/kg/week)



CLI-107-04: Ongoing Study in Oncology

A PHASE I INTERPATIENT DOSE ESCALATION 
NON-CONTROLLED STUDY IN ONCOLOGY 

(METASTATIC MELANOMA OR RENAL CELL CARCINOMA)
BEING CONDUCTED AT THE 

��

BEING CONDUCTED AT THE 
NATIONAL CANCER INSTITUTE

BETHESDA, MARYLAND



Oncology Study 107-04: 
Current Status 

� First Dose Level (30 µg/Kg)
� Enrollment  completed
� End of Cohort meeting: July 18, 2008

� Second Dose Level (60 µg/Kg)

��

� Second Dose Level (60 µg/Kg)
� Enrollment ongoing, one patient treated

� Cohort in Lymphopenic Patients
� Enrollment ongoing, no patient yet
� Dose: 30 µg/KG



�


Support of Therapeutic
Cancer Vaccine



IL-7 Boosts Response to Cell Genesys Cancer 
Vaccine:  GM-CSF Secreting Tumor Cells

�	
Li B et al Clin Immunol . 2007 May;123(2):155-65



Cancer Vaccine 
Proof of Concept Study:
Crystal L. Mackall, MD

Head, Immunology Section

��

Head, Immunology Section
Chief of the Pediatric Oncology Branch 

National Cancer Institute

A PILOT STUDY OF TUMOR VACCINATION IN PATIENTS 
WITH HIGH RISK PEDIATRIC SOLID TUMORS AND 

ALTERED T CELL HOMEOSTASIS



Phase I: Pretreatment  

��



Phase II: Immunotherapy

��
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Idiopathic CD4 Lymphocytopenia 



Idiopathic CD4 Lymphocytopenia 

� Idiopathic CD4 Lymphocytopenia (ICL):  A 
multi-cohort study in patients with low CD4 +

counts and history of opportunistic infection
� Designed to document specific immune 

responses
� Sponsored & partially financed by the US 

��

� Sponsored & partially financed by the US 
National Institutes of Health/NIAID

– Being conducted at the NIH Clinical Research 
Center, Bethesda, Maryland

– PI: Brian O. Porter, MD, PhD, MPH, Staff Clinician,  
Division of Intramural Research, NIAID, NIH

– Target population recently documented in: Zonios 
DI et al, Idiopathic CD4+ lymphocytopenia: natural 
history and prognostic factors,  Blood 2008, Jul 15, 
112(2):287-94.
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Summary



� Erythropoietin (EPO) is a glycoprotein hormone that controls 
erythropoiesis, or red blood cell production. It is  a cytokine for 
erythrocyte (red blood cell) precursors in the bone  marrow. 
Also called hematopoietin or hemopoietin, it is pro duced by the 
liver and kidney, and is the hormone that regulates  red blood 
cell production. 

� Granulocyte Colony-Stimulating Factor (G-CSF) is a colony-
stimulating factor hormone. It is a glycoprotein, g rowth factor 

IL-7 is a Member of  a Select Group 
of Unique Proteins 

For Which There is No Substitute

��
����
���� ��

stimulating factor hormone. It is a glycoprotein, g rowth factor 
or cytokine produced by a number of different tissu es to 
stimulate the bone marrow to produce granulocytes a nd stem 
cells. G-CSF then stimulates the bone marrow to rel ease them 
into the blood.

� Growth Hormone (GH) is a peptide hormone that stimulates 
growth and cell reproduction in humans and other an imals. It is 
a 191-amino acid, single chain polypeptide hormone which is 
synthesized, stored, and secreted by the somatotroph  cells 
within the lateral wings of the anterior pituitary gland.



� Interleukin-7 is the specific growth and anti-apoptotic 
factor for T cells

� CYT107 administration systematically triggers CD4 
and CD8 T cell expansion, with a major impact on 
naïve and central memory T cells

� Because these T cells are long lived, the effect is  

IL-7: The Key Natural Growth Factor for T cells

��
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� Because these T cells are long lived, the effect is  
durable

� Activated T cells lose their IL-7 Receptor, explain ing 
the good clinical tolerance (no risk of over activa tion)

� The quantitative and qualitative effects on T cells  
translate into anti-tumor and anti-microbial activi ty 
broadly demonstrated in preclinical models

� CYT107 is approved for clinical studies in the USA, 
Canada, France, Italy, Switzerland and Taiwan 



Summary: 
A Synergistic Therapy to Improve Patient Outcomes

� The ability of IL-7 to boost CD4 + and CD8 + T-
cell counts represents a unique mechanism
of action

�


� Accordingly, the product could potentially be
used adjunctively in many treatment regimes
to improve overall outcomes

� Such synergistic use would allow IL-7 to be
co-marketed with existing therapies



Summary:
Large Market Opportunities in HIV, HCV & HBV

� In HCV alone, improved rates of diagnosis, poor
tolerance and insufficient response to current therapies
suggest that there is a large market opportunity for IL-7
in this indication as a combination therapy

� The HCV market is expected to expand from $2B in 2006 to
~$10B by 2014

�	

~$10B by 2014

� HBV represents yet another major market

� The HBV market is expected to reach $3B in sales by  2012.

� HIV represents another large market opportunity, wi th 
non-responders to HAART and HCV co-infected patient s

� In Oncology, IL-7 could be used as an adjuvant to b oost 
efficacy of future therapeutic vaccines  
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Michel Morre, DVM
President & CEO

Tel: +33 1 5888 3800

IL-7

Cytheris SA – Technopolis  – 175 rue Jean-Jacques Rou sseau  – 92130 Issy-les-Moulineaux  – France  – www.Cy theris.com

Tel: +33 1 5888 3800
––

Richard Keatinge, PhD
Chief Business Officer

Tel: +33 1 5888 3581
e-mail: rkeatinge@cytheris.com


