
TroVax ® (MVA-5T4)
Phase III TRIST Results 

John Dawson, Chief Executive Officer
Dr Stuart Naylor, Chief Scientific Officer

22 September 2009



2

TRIST: A randomised, double blind, placebo 
controlled phase III study of MVA-5T4 in metastatic  
renal cancer patients

Presented by Professor Robert Hawkins, Christie Hos pital, Manchester, UK

ECCO 15 – 34 ESMO Congress



3

MVA-5T4 Immunotherapy
Product Composition & Concept

• 5T4 tumour associated antigen delivered by poxvirus  (MVA): TroVax ®

• Intramuscular injection stimulates systemic anti-5T 4 immune response

• Immune system targets and kills cancer cells expres sing 5T4
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The Tumour Target: 5T4 
Introduction

• 72kDa glycosylated oncofoetal antigen

• Present on most solid tumours

• Low, restricted expression on some normal tissues

• Good expression profile in tumours

• High level expression

• Distributed throughout tumour mass

• Present on primary and metastatic tumours 

• Potential role in disease progression

• Expression correlates with poor prognosis
5T4 expression on placenta5T4 expression on placenta
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5T4 Expression
Renal Cancer

Griffiths et al, 2005

5T4 expression detected in 19 of 20 (95%) renal tum ours

5T4 Isotype 5T4 Isotype
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MVA-5T4
Prior Clinical Experience in Renal Cancer

• MVA-5T4 has been tested in 4 
phase II trials in RCC in 
combination with IFN aaaa and IL-2 

• MVA-5T4 was well tolerated in all 
trials

• Correlations between 5T4 immune 
responses and clinical benefit were 
identified in 3 of 4 trials

• No association was seen with MVA 
immune responses

Kaplan Meier plot published in Amato et al., Clinic al Cancer Research 2008

High 5T4 
Antibody 

Low 5T4 
Antibody 
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TRIST 
(TroVax R enal Immunotherapy S urvival T rial)
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• Advanced or mRCC
• Prior Nephrectomy
• First line
• Clear Cell histology
• Good/Intermediate 
prognosis

• Karnofsky PS � 80%
• Measurable Disease

Stratification:
• Motzer grade 
• SOC
• Geography

R
A
N
D
O
M
I
S
E

MVA-5T4 + IL-2 or IFN aaaa or Sunitinib

Placebo + IL-2 or IFN aaaa or Sunitinib

TRIST 
Phase III Study Outline

Primary Endpoint

• Overall survival 

• 80% power, HR = 0.725, aaaa = 0.05

• 700 patients 

• 309 events

Secondary Endpoints

• OS in modified ITT population (received � 3 injections)

• PFS (26 weeks)

• Overall response rate

• Quality of life
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TRIST
Vaccination and Monitoring Regimen

BL                7     10                                     26

1    3      6      9       13       17       21       25        33            41            49            57            65

Vaccination and Monitoring Time Points (Weeks)

Selected Standard of Care

Protocol mandated scans
plus clinically indicated scans

MVA-5T4

Placebo

CT Scan

R
A
N
D
O
M
I
S
E

• IL-2: s.c. 250,000 U/kg/dose (wk 1 of cycle)  follo wed by 125,000 U/kg/dose (wk 2-6 of cycle)
• IFNaaaa: s.c. 3 times per week (days 1, 3, 5). Dose to ref lect local practice (~ 9 million IU)
• Sunitinib: 50mg once daily (4 weeks on, 2 weeks off )

CT Scan
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• Patient recruitment started in November 2006 

• Patient recruitment completed (n=733) in March 2008

• Fourth DSMB review following 190 events in July 200 8

• Predefined primary endpoint would not be met 

• Continue blinded study but discontinue further vacc inations

• Important scientific merit and more to be learned b y follow up

• No evidence to support or refute any safety signal

• Database locked, survival data censored at 13 March  2009

• Exploratory analysis has provided valuable insights  to efficacy of MVA-5T4

• Survival advantage in certain subsets of patients

• Identified factors which could maximize benefit in future studies

TRIST 
Study Overview
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44 (12.0%)43 (11.8%)Prior Radiotherapy

366 (99.7%)365 (100%)Prior Surgery

214 (58.3%)

152 (41.4%)

211 (57.8%)

154 (42.2%)

Prognostic Index - Motzer Score

Favourable

Intermediate

101 (27.5%)

165 (45.0%)

100 (27.2%)

120 (32.9%)

154 (42.2%)

91 (24.9%)

Karnofsky Performance Status

80

90

100

26.0 (16.6 – 45.9)26.4 (15.6 – 43.7)Median BMI (kg/m 2; Min – Max)

239 (65.1%)254 (69.6%)Gender, Male

58 (24-85)58 (18-86)Median age (years)

Placebo (n=367)MVA-5T4 (n=365)

TRIST
Demographic and Baseline Characteristics
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191 (52%)
83 (23%)
92 (25%)

186 (51%)
87 (24%)
92 (25%)

Standard of Care
IFNaaaa
IL-2
Sunitinib

171 (1 – 469)
197 (1 – 454)
141 (1 – 395)

169 (1 – 460)
169 (1 – 457)
141 (1 – 393)

Median Duration of Exposure (days)
IFNaaaa
IL-2
Sunitinib

408 (1 – 858)
413 (3 – 771)
375 (46 – 655)

409 (0 – 849)
428 (18 – 773)
375 (33 – 629)

Median Follow-Up (days)
IFNaaaa
IL-2
Sunitinib

8 (1 – 13)
8 (1 – 13)
8 (1 – 13)
7 (1 – 12)

8 (1 – 13)
8 (1 – 13)
8 (1 – 13)
7 (1 – 12)

Median No. Injections (Min-Max)
All
IFNaaaa
IL-2
Sunitinib

Placebo (n=366)MVA-5T4 (n=365)

TRIST
Treatment Exposure*

* 731 patients included in the “all treated” analysis  
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TRIST Safety Analysis
Treatment Emergent Adverse Events (AT* Population Su mmary)

14 (3.8%)22 (6.0%)Patients Withdrawn Due to AEs

9 (2.5%)8 (2.2%)Deaths 

31 (8.5%)34 (9.3%)Patients with Drug-Related Grade 3/4 TEAEs

10 (2.7%)14 (3.8%)Patients with Drug-Related SAEs

76 (20.8%)72 (19.7%)Patients with SAEs

164 (44.8%)167 (45.8%)Patients with Drug-Related TEAEs

347 (94.8%)338 (92.6%)Patients with TEAEs

Placebo (n=366)MVA-5T4 (n=365)

* All Treated
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TRIST Survival Analysis*
All Patients

PlaceboMVA-5T4

0.55Log-Rank P-value

166165Nos Events

19.220.1Median OS (mos)

1.07 (0.86 – 1.32)

365

HR+ (95% CI)

Number 367

* Data censored to 13 th March 2009

+ Hazard Ratio < 1 favours MVA-5T4
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TRIST Survival Analysis*
Good Motzer IL-2 Patients

* Data censored to 13 th March 2009

• Prospective analysis stratified by SOC

• Survival advantage in favour of MVA-
5T4 in good prognosis IL-2 patients

• Other SOC subsets are less mature, 
but did not demonstrate a survival 
advantage for MVA-5T4

+ Hazard Ratio < 1 favours MVA-5T4
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PlaceboMVA-5T4

0.046Log-Rank P-value 

2818Nos Events

19.6NRMedian OS (mos)

0.54 (0.30 – 0.98)

50

HR* (95% CI)

Number 50
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TRIST Safety and Survival Analysis
Summary

• Well controlled; treatment arms balanced for pre-sp ecified inclusion criteria

• Predefined primary endpoint of OS was not achieved

• Addition of MVA-5T4 to 1 st line SOC showed no significant survival advantage v s placebo

• No specific adverse event signal related to MVA-5T4

• Addition of MVA-5T4 to 1 st line SOC did not alter serious/non-serious AE profi le vs placebo

• Confounding factors may have contributed to negativ e outcome of TRIST

• Imbalances in baseline prognostic (non-Motzer) fact ors favoured placebo vs MVA-5T4

• Atypical higher mortality at single site favoured p lacebo vs MVA-5T4

• Prospective analysis stratified by SOC showed survi val advantage to MVA-5T4

• Addition of MVA-5T4 to IL-2 showed significant surv ival advantage vs placebo in patients 
classified as good prognosis (good Motzer)
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Hypothesis :
• MVA-5T4 induces 5T4-specific immune responses which  lead to tumour cell killing and 

enhance patient survival

Immunological Monitoring :
• Antibody responses against 5T4 and MVA were measure d at baseline and following 3 rd

and 4 th vaccinations (weeks 7 and 10 respectively) 

Exploratory Analyses :
• Are 5T4-specific antibody responses associated with  enhanced patient survival?

• Can we identify baseline factors which predict those patients who mount stro ng 5T4 
antibody responses? 

• Can we identify baseline factors which are associated with increased surviva l of MVA-
5T4-treated patients?

TRIST 
Exploratory Analyses & Biomarker Identification
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TRIST Exploratory Analyses
5T4 Antibody Response Associated with Increased Sur vival

= MVA-5T4
= Placebo
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5T4 Ab responders: top 25 th percentile MVA Ab responders: top 25 th percentile

• 5T4-specific antibody responses were detectable in ~60% patients treated with MVA-5T4 

• Magnitude of 5T4-specific (but not MVA) antibody re sponse associated with increased survival  

• Statistical modelling suggests this association is independent of patients’ health status
• Baseline levels of platelets were found to be a key  predictor of antibody response 

P = 0.04 P = 0.5
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TRIST Exploratory Analyses
Influence of Baseline Platelet Levels on Antibody R esponse 

P = 0.01

P < 0.01

Thrombocytosis

• Elevated baseline platelet 
levels are associated with poor 
prognosis in RCC

• 21% TRIST patients had 
thrombocytosis (>400 x 10 9/L)

• High baseline platelet levels 
predict low 5T4 antibody 
responses
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• Lower baseline platelet levels are associated with improved survival in favour of 
MVA-5T4 vs placebo

TRIST Exploratory Analyses
Influence of Baseline Platelet Levels on Patient Su rvival
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Above Normal Range

TRIST Exploratory Analyses
Influence of Baseline Monocyte Levels on Patient Sur vival

Normal Range Lower Normal Range
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• Lower baseline monocyte levels are associated with i mproved survival in favour 
of MVA-5T4 vs placebo
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Adjusted Hazard Ratio = 0.96 
(95% CI 0.77, 1.21; p = 0.731)

All Patients (n=703)

TRIST Exploratory Analyses
Patients with Normal Haematology Show Survival Bene fit

• Normal baseline haematology associated with reduced  hazard ratio in favour of 
MVA-5T4 vs placebo

Adjusted Hazard Ratio = 0.73 
(95%CI 0.49, 1.09; p = 0.129) 

Patients with Normal Haematology* (n=368) 
* Normal levels of monocytes, platelets and haemogl obin

0
.2

5
.5

.7
5

1

S
ur

vi
va

l P
ro

ba
bi

lit
y

0 100 200 300 400 500 600 700 800
Time (days)

MVA-5T4
Placebo 0

.2
5

.5
.7

5
1

0 100 200 300 400 500 600 700 800
Time (days)

TroVax
Placebo
MVA-5T4

S
ur

vi
va

l P
ro

ba
bi

lit
y



23

• Identified baseline factor associated with stronger  5T4 antibody response 

• Baseline platelet levels influence magnitude of ant ibody response

• Identified baseline factors associated with MVA-5T4  survival benefit

• Platelet, monocyte and haemoglobin levels impact eff icacy of MVA-5T4 vs placebo

• All three factors are well characterised prognostic  indicators in RCC 

• Abnormal haematological levels associated with elev ated Hazard Ratio

• Survival advantage in favour of MVA-5T4 vs placebo i n patients with normal 
haematological levels

• Potential to identify patients for future studies b ased on haematology

• Pre-select patients more likely to mount 5T4 antibo dy responses

• Pre-select patients more likely to benefit from MVA -5T4

TRIST Exploratory Analyses
Baseline “Predictors” of Immune Response and Efficac y
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TRIST 
Ongoing Work

• Continued survival follow-up of TRIST patients

• Further analysis of 5T4 antibody responses in futur e studies

• Confirm relationship of 5T4 antibody response with enhanced survival (potential to 
develop a biomarker)

• Further analysis of baseline “predictors” of clinical /immunological efficacy

• Confirm impact of haematological factors on 5T4 ant ibody response

• Confirm impact of haematological factors on efficac y of MVA-5T4
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Immunotherapy in Renal Cancer

• Immunotherapy should be reserved for good prognosis  patients

• Interleukin-2 and/or Interferon showed no benefit i n intermediate prognosis patients 1

• Benefit of Sunitinib as initial therapy is unclear i n Favourable MSKCC patients

• 24 month survival 76% for Interferon treated vs. 72 % for Sutent treated 2

• Highly Selected Patients may receive High Dose Inte rleukin-2

• Durable complete remissions in up to 25% selected c lear cell cancers. 

• Selection approaches improving

• TRIST results consistent with other immunotherapy t rials in renal cancer

• Favour focusing on Favourable MSKCC group

1. PERCY Quattro trial. Negrier S et al Cancer. 2007 Dec 1;110(11):2468-77

2. Motzer RJ, et al J Clin Oncol. 2009 Aug 1;27(22):358 4-90 
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Clinical Development Opportunities
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Clinical Opportunities 
Overview

• Supportive discussions with FDA and oncologists on further trials

• Clinical opportunities identified in four metastati c cancer types

• Metastatic Colorectal Cancer

• Hormone Refractory Prostate Cancer

• Metastatic Ovarian Cancer

• Triple Negative Breast Cancer

• Future trials will exploit insights from TRIST 

• Patient selection and/or stratification

• Focus on patients with good prognostic profile and normal haematology
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Clinical Opportunities
Phase III Trial in Metastatic Colorectal Cancer

• FDA supportive of adaptive Phase III trial to suppo rt BLA 

• Four Phase II trials completed in ~80 patients

• Encouraging tumour responses and survival data

• High frequency of 5T4 immune responses in combinati on with chemotherapy

• Correlation between immune response and clinical be nefit in 3 of 4 trials

• Draft Phase III protocol under review by key invest igators 

• First line therapy in combination with chemotherapy  ± bevacizumab

• Based on sanofi-aventis’ Phase III FLAMENCO study re viewed by FDA 

• Interim futility analysis

• Objective to secure buy-in from prospective partner s to fund Phase III trial 
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Investigator interest in conducting Phase II trials  in three other cancer types

• Metastatic hormone-refractory prostate cancer

• Asymptomatic patients who have failed first line an drogen therapy but prior to taxanes

• Phase II trial showed doubling in PFS in patients w ho mounted 5T4 cellular response

• FDA supports use of biomarkers providing early indi cators of clinical response

• Metastatic ovarian cancer

• FIGO stage III/IV patients, surgically de-bulked an d post chemotherapy

• Metastatic breast cancer

• Patients with triple negative epithelial breast can cer

Clinical Opportunities
Phase II Trials in Other Cancers
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Partnering and Summary
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Partnering

• Commenced partnering initiative following FDA revie w in July 2009

• Interest from companies that reviewed TroVax prior t o TRIST 

• Objective to establish partnerships in all major te rritories

• Partner could start Phase III trial in colorectal c ancer in H2 2010

• Subject to timing of deal closure and commitment to  fund

• OXB does not intend to fund large Phase III trials of TroVax

• OXB has sufficient clinical material from existing inventory 
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Summary 

• 5T4 antigen is unique and valuable target for immun otherapy

• TRIST study has reinforced results of Phase I/II & II trials

• Good safety profile

• Strong and sustained 5T4 immune responses 

• 5T4 immune response is associated with enhanced sur vival

• Phase I/II & II trials showed evidence of efficacy in multiple settings

• TRIST showed survival advantage vs. placebo in subs ets

• TRIST has provided valuable insights for optimising  future trials

• FDA and oncologists are supportive of further devel opment

• Progressing discussions with multiple prospective p artners
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Suite 100
San Diego
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USA
Tel: +1 858 677 6500
Fax:+1 858 677 6505

www.biomedica-usa.com


