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Background

Clostridium difficile (C.diff) is a Gram-positive bacterium, which in vulnerable hospitalized patients can cause
gastrointestinal infections (CDAD/CDI). Outcomes range from mild uncomplicated diarrhea to severe-complicated disease
where patients experience fever, tachycardia and psuedomembranous colitis. Risk factors for C.diff infections are >65 yrs
of age, hospitalization, severe underlying illness coupled with chronic antibiotic therapy.

Although CDAD can be managed usually by stopping antibiotic therapy or the use of metronidazole and vancomycin
treatment, patient mortality can still reach 6-30%". In some patients with toxic megacolon who require surgical intervention
or colectomy, mortality can reach even higher rates of 35-50%. In the UK, C.diff is estimated to have been a factor in the
death of over 3000 people in 2005 (ONS Figures) with numbers often exceeding MRSA related deaths. Clostridium difficile
can also cause hospital outbreaks associated with ward closures and high economic cost.

In the US, the Centers for Disease Control and Prevention (CDC) estimates that 400-500,000 cases of CDAD occurred in
2004 where incidence is estimated at 10-200 cases per 10,000 admissions?. More significantly, previous research
conducted by VacZine Analytics® with international opinion leaders indicates that they believe the incidence of CDAD is
increasingly year-on-year in their countries. This dynamic coupled with increasing disease severity and a lack of newer
treatments has prompted the search for newer antibiotics and biologic based strategies including prophylatic
vaccines/passive monoclonals.

! Bartlett JG et al. Clinical Practice. Antibiotic-associated diarrhea. N Engl J Med 2002; 31; 346: 334-9

2 US Centers For Disease Control and Prevention (CDC). Available at: http://www.cdc.gov/ncidod/dhap/id_cdiff.html. Accessed July:
2008.

®VacZine Analytics. Clostridium difficile. DiseaselNFOPACK (CAT No: VADIP001) and OpportunitySCAN (CAT No: VAOPS001),
previously published August 2008
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*Other EU countries available upon request
A For an in depth analysis of the C.diff active vaccine opportunity please refer to products CAT No: VAOPS001 and VAMV001

PAGES: >100 powerpoint slides, fully referenced/sourced

PROJECT METHODOLOGY:

VacZine Analytics has conducted a comprehensive secondary research to review all available information regarding
CDAD/CDI in major EU/Canada and US markets. Source materials used are literature articles, government websites,
medical bodies and associations, conference proceedings etc. Published research from VacZine Analytics has also been
utilised.

International global opinion leaders/experts in CDI were interviewed as part of this research.

PRODUCT COST:
VacZine Analytics will grant a [enter region] license to [enter client name], USA for the price of:

e $8295.00 (US license)

Bringing life to vaccine strategy... www.vacZine-analytics.com

Warren House, Bells Hill, Bishops Stortford, Herts CM23 2NN, United Kingdom  Tel. +44 (0) 1279 654514 e-mail: info@vacZine-analytics.com



VacZine Analytics

Bibliography:

Gronczewski CA, Clostridium difficile colitis. Available at http://www.emedicine.com/med/topic3412.htm. Accessed: November
2007.

2. Brazier JS et al. The epidemiology and typing of Clostridium difficile. J Antimicrob Chemother 1998;41 Suppl C:47-57

3. Bignardi GE et al . Risk factors for Clostridium difficile infection. J Hosp Infect 1998; 40:1-15

4. Simor AE et al. Infection due to Clostridium difficile in long-term care facilities for the elderly. Infect Con Hosp Epid 2002;
23:696-703

5. Kyne L et al. Asymptomatic Carriage of Clostridium difficile and serum levels of IgG antibody against toxin.N Engl J Med
2000;342:390-397

6. Kyne L et al. Association between antibody response to toxin A and protection against recurrent Clostridium difficile diarrhoea.
Lancet 357:189-193

7. Archibald LK et al. Secular Trends in hospital acquired Clostridium difficile disease in the US. 1987-2001. J Infect Dis
2004;1585-1589

8. Dial S etal . Risk of Clostridium difficile diarrhea among hospital inpatients prescribed PPIs: cohort and case control studies.
CMAJ 2004; 171:33-38

9. Wilkins TD et al. Clostridium difficile testing: after 20 years, still challenging. J Clin Microbiol 2003; 41-531-534

10. Clostridium difficile associated disease (CDI): Clinical Aspects, presentation by Gerding DN (accessed Sept 2007)

11. Surawicz, C. Clostridium difficile infection. Available at: http://www.gastro.org/user-
assets/Documents/08 Publications/06_GIlHep Annual Review/Articles/Surawicz.pdf. Accessed : November 2007

12. Barbut F et al. Epidemiology of recurrences or reinfections of Clostridium difficile-associated diarrhea. J Clin Microbiol
2000;38:2386-2388

13. McFarland LV et al. Alternative Treatments for Clostridium difficile disease: what really works? J Med Microbiol 2005; 54:101-
111

14. Gerding D.. Metronidazole for Clostridium difficile-associated disease: Is it Okay for Mom? Clin Infect Dis. 2005;40:1598-1600

15. Louie TJ. Tolevamer, a novel non-antibiotic polymer, compared to vancomycin in the treatment of mild to moderately severe
CDAD. CID 2006;43: 411-420

16. Gerard L. Rifaximim: a non-absorbable rifamycin antibiotic for use in non-systemic gastrointestinal infections. Expert Rev Anti
Infect Ther 2005;3 201-11

17. Jodlowksi TZ. Emerging Therapies in the Treatment of Clostridium difficile Associated Disease. Ann Pharmacother. 2006;
40(12):2164-2169

18. Credito KL et al. Activity of OPT-80, a Novel Macrocycle, Compared eight other agents against selected Anaerobic Species.
Anti Age and Chem Nov 2004; 4430-4434

19. Agency for Healthcare Research and Quality. Healthcare Cost and Utilization Project Nationwide Inpatient Sample. Available at:
http://www.hcup-us.ahrqg.gov/. Accessed November 2008

20. Laboratory Positive Clostridium difficile: BioSense 2007-2008. PHIN Conference, August 2008, Atlanta, GA

21. CDC. Surveillance for Community-Associated Clostridium difficile --- Connecticut, 2006. MMWR April 4, 2008 / 57(13);340-343

22. Dubberke, MD et al. Multicenter Study of Clostridium difficile-Associated Disease Rates from 2000-2006. Society for Healthcare
Epidemiology of America's (SHEA) 18th Annual Scientific Meeting, April 5-8, 2008

23. McDonald LC et al. Recommendations for surveillance of Clostridium difficile-associated disease. Infect Control Hosp
Epidemiol. 2007 Feb;28(2):140-5

24. Tan ET et al. Clostridium difficile-associated disease in New Jersey hospitals, 2000-2004. Emerg Infect Dis. 2007
Mar;13(3):498-500

25. Guh AY et al. Trends in Epidemiology Among Persons Hospitalized with Community-Associated Clostridium difficile
Connecticut, 2006-2007. ICAAC, Washington, US, October 25-28 2008

26. CDC. Severe Clostridium difficile--associated disease in populations previously at low risk---four states, 2005. MMWR
2005;54:1201—5

27. Zilberberg MD et al. Increase in adult Clostridium difficile-related hospitalizations and case-fatality rate, United States, 2000-
2005. Emerg Infect Dis. 2008 Jun;14(6):929-31

28. Elixhauser, A. and Jhung, MA. Clostridium difficile-Associated Disease in U.S. Hospitals, 1993-2005. HCUP Statistical Brief
#50. April 2008. Agency for Healthcare Research and Quality, Rockville, MD

29. Redelings MD et al. Increase in Clostridium difficile-related mortality rates, United States, 1999-2004. Emerg Infect Dis. 2007
Sep;13(9):1417-9.

30. Wysowski DK. Increase in deaths related to enterocolitis due to Clostridium difficile in the United States, 1999—-2002. Public
Health Rep. 2006;121:361-2

31. Centers for Disease Control and Prevention, National Center for Health Statistics. Compressed Mortality File 1999-2005. CDC
WONDER On-line Database Series 20 No. 2K, 2008. Available at: http://wonder.cdc.gov/. Accessed: November 2008

32. Dubberke ER et al. Attributable outcomes of endemic Clostridium difficile-associated disease in nonsurgical patients. Emerg
Infect Dis. 2008 Jul;14(7):1031-8.

Bringing life to vaccine strategy... www.vacZine-analytics.com

Warren House, Bells Hill, Bishops Stortford, Herts CM23 2NN, United Kingdom  Tel. +44 (0) 1279 654514 e-mail: info@vacZine-analytics.com



O VacZine Analytics

33.

34.
35.

36.
37.

38.
39.
40.
41.
42.
44. L’Institut national de santé publique du Québec. Surveillance. Available at: http://www.inspg.qc.ca. Accessed: November 2008
45.
46.
47.
48.
49.
50.
51.
52.
53.

54,

59.
60.

61.
62.

63.

64.
65.

McEllistrem MC et al. A hospital outbreak of Clostridium difficile disease associated with isolates carrying binary toxin genes.
Clin Infect Dis 2005;40:265-272

McDonald LC et al. An epidemic, toxin gene-variant strain of Clostridium difficile. N Engl J Med. 2005 Dec 8;353(23):2433-41
Cheknis, AK et al. Epidemic BI/NAP1 is the Dominant Strain of Clostridium difficile Found in Patients in the OPT-80 vs.
Vancomycin Clinical Trial in North America and the European Union. ICAAC, Washington, US, October 25-28 2008

CDC. Data & Statistics about Clostridium difficile Infections. Available at: http://www.cdc.gov. Accessed: November 2008
Kyne L, Hamel MB, Polavaram R, Kelly CP. Health care costs and mortality associated with nosocomial diarrhea due to
Clostridium difficile. Clin Infect Dis. 2002;34:346-53.

O'Brien JA et al. The emerging infectious challenge of Clostridium difficile-associated disease in Massachusetts hospitals:
clinical and economic consequences. Infect Control Hosp Epidemiol. 2007 Nov;28(11):1219-27.

Song X et al. Rising economic impact of Clostridium difficile-associated disease in adult hospitalized patient population. Infect
Control Hosp Epidemiol. 2008 Sep;29(9):823-8.

Pakyz AL. et al. Economic Impact of Hospital-Acquired Clostridium difficile Infection (HA-CDI) in US University Teaching
Hospitals

Schilling B et al. Quantifying the Burden of Healthcare-Associated Infections in Hospitals. ICAAC, Washington, US, October 25-
28 2008

Silversides A. Ontario's hospitals surpass those of Quebec in C. difficile rates. CMAJ. 2008 June 17; 178(13): 1649

Fact Sheet — Clostridium difficile. Public Health Agency of Canada. Available at: http://www.phac-aspc.gc.ca/. Accessed:
November 2008

Ontario Launches Transparency In Patient Safety Indicators. Ministry of Health and Long-Term Care. Available at:
http://ogov.newswire.ca/. Accessed: November 2008

Pépin J et al. Clostridium difficile-associated diarrhea in a region of Quebec from 1991 to 2003: a changing pattern of disease
severity. CMAJ 2004; 171(5): 466-72

Labbé AC et al. Clostridium difficile infections in a Canadian tertiary care hospital before and during a regional epidemic
associated with the BI/NAP1/027 strain. Antimicrob Agents Chemother. 2008 Sep;52(9):3180-7

Loo VG et al. A predominantly clonal multi-institutional outbreak of Clostridium difficile-associated diarrhea with high morbidity
and mortality. N Engl J Med. 2005 Dec 8;353(23):2442-9.

The Canadian Nosocomial Infection Surveillance Program .Public Health Agency of Canada. Available at: http://www.phac-
aspc.gc.cal. Accessed: November 2008

Valiquette L et al. Impact of a reduction in the use of high-risk antibiotics on the course of an epidemic of Clostridium difficile-
associated disease caused by the hypervirulent NAP1/027 strain. Clin Infect Dis. 2007 Sep 1,45 Suppl 2:5112-21

Hubert B et al. A portrait of the geographic dissemination of the Clostridium difficile North American pulsed-field type 1 strain
and the epidemiology of C. difficile-associated disease in Québec. Clin Infect Dis. 2007 Jan 15;44(2):238-44

Pépin J et al. Outcomes of Clostridium difficile-associated disease treated with metronidazole or vancomycin before and after
the emergence of NAP1/027. Am J Gastroenterol. 2007 Dec;102(12):2781-8

MacCannell DR et al. Molecular analysis of Clostridium difficile PCR ribotype 027 isolates from Eastern and Western Canada. J
Clin Microbiol. 2006 Jun;44(6):2147-52

Pépin J. et al. Mortality attributable to nosocomial Clostridium difficile-associated disease during an epidemic caused by a
hypervirulent strain in Quebec. CMAJ 2005; 173(9): 1037-42.

. Le bilan démographique du Québec. 2006 Edition. Available at: http://www.stat.gouv.qc.ca/. Accessed November 2008.
. Vonberg RP et al. Costs of nosocomial Clostridium difficile-associated diarrhoea. J Hosp Infect. 2008 Sep;70(1):15-20
. Canadian Institute for Health Information. Inpatient/Acute Admissions by Province of Facility Location, 2006. Available at:

http://secure.cihi.ca/. Accessed: November 2008

. McDonald C. et al. Recommendations for Surveillance of Clostridium difficile—Associated Disease. Infect Control Hosp

Epidemiol 2007; 28:140-145

Barbut F. ESCMID Study Group on Clostridium difficile (ESGCD). A European Survey of Diagnostic methods and testing
protocols for Clostridium difficile. Clin Microbiol Infect 2003:9;989-96

Barbut F et al. Prospective study of Clostridium difficile-associated disease in Europe with phenotypic and genotypic
characterization of the isolates. Clin Microbiol Infect. 2007;13(11):1048-57

Burckhardt F et al. Clostridium difficile surveillance trends, Saxony, Germany. Emerg Infect Dis. 2008 Apr;14(4):691-2
Asensio A. et al. Increasing rates in Clostridium difficile infection (CDI) among hospitalised patients, Spain 1999-2007.
Eurosurveillance, Volume 13, Issue 31, 31 July 2008

ECDC. Report on Clostridium difficile proposes careful review of infection control measures. 31 July 2008. Available at:
http://ecdc.europa.eu. Accessed: August 2008

Kuijper EJ et al. Update of Clostridium difficile infection due to PCR ribotype 027 in Europe, 2008. Euro Surveill. 2008;13(31)
Deaths involving MRSA and Clostridium difficile by communal establishment: England and Wales, 2001-06. Health Stat Q. 2008
Summer;(38):74-84

Bringing life to vaccine strategy... www.vacZine-analytics.com

Warren House, Bells Hill, Bishops Stortford, Herts CM23 2NN, United Kingdom Tel. +44 (0) 1279 654514 e-mail: info@vacZine-analytics.com



@ Vactine Analytics

66. Robert Koch Institute. Zum Stand der Meldungen schwer verlaufender Infektionen in Deutschland Epid Bull 15/08. April 2008.
Available at: http://www.rki.de/. Accessed: August 2008

67. Vonberg RP et al. Clostridium difficile in discharged inpatients, Germany. Emerg Infect Dis. 2007;13:179-80

68. Soler P et al. Rates of Clostridium difficile Infection in Patients Discharged From Spanish Hospitals, 1997-2005. Infect Control
Hosp Epidemiol. 2008 Aug 5.

69. Statens Serum Institut. EPI-NEWS No. 26, 2007. Available at: http://www.ssi.dk/. Accessed: August 2008

70. Vonberg RP et al. Costs of nosocomial Clostridium difficile-associated diarrhoea. J Hosp Infect. 2008 Sep;70(1):15-20

71. European health for all database (HFA-DB). Available at: www.euro.who.int/HFADB. Accessed: August 2008

72. Health Protection Agency. Quarterly Reporting Results for Clostridium difficile infections, MRSA bacteraemia and GRE
bacteraemia. July 2008. Available at:
http://www.hpa.org.uk/web/HPAweb&Page&HPAwebAutoListName/Page/1191942126541. Accessed: August 2008

73. Jackson C. et al. Community-diagnosed Clostridium difficile infection: preliminary results from enhanced surveillance. 18th
ECCMID, Barcelona, 19-22 April 2008

74. Reddy SN et al. Clostridium difficile in the paediatric population. Community-diagnosed Clostridium difficile infection: preliminary
results from enhanced surveillance. 18th ECCMID, Barcelona, 19-22 April 2008

75. Deaths involving MRSA and Clostridium difficile by communal establishment: England and Wales, 2001-06. Health Stat Q. 2008
Summer;(38):74-84

76. Charlett A et al. Mandatory strain sampling programme for Clostridium difficile in English NHS acute hospitals: experience from
surveillance in 2005 and options for future implementation. 17th ECCMID Munich, 31 March- 3 April 2007

77. Wilcox M. et al. A national service to determine ribotypes causing Clostridium difficile infection: C. difficile Ribotyping Network
for England (CDRNE). 18th ECCMID, Barcelona, 19-22 April 2008

78. InVS. Plan d'actions pour le contréle des infections a Clostridium difficile Décembre 2006. Available at:
http://www.sante.gouv.fr/. Accessed: August 2008

79. InVS. Infections a Clostridium difficile de type 027, France, janvier 2006 a mars 2007. April 2007. Available at:
http://www.invs.sante.fr/. Accessed: August 2008

80. Barbut F et al. Clinical features of Clostridium difficile-associated infections and molecular characterization of strains: results of
a retrospective study, 2000-2004 Infect Control Hosp Epidemiol. 2007 Feb;28(2):131-9.

81. Giard M et al. Trends of incidence of Clostridium difficile-associated disease in a French university hospital between 2002 and
2006. 18th ECCMID, Barcelona, 19-22 April 2008

82. Kleinkauf N et al. Confirmed cases and report of clusters of severe infections due to Clostridium difficile PCR ribotype 027 in
Germany. Euro Surveill. 2007 Nov 15;12(11):E071115.2.

83. Cai, W. et al. Setting up a hospital-based Clostridium difficile-Associated diarrhoea surveillance in Germany. November 2007.
Available at: http://www.caiwei-epidemiology.org/. Accessed: August 2008

84. Burckhardt F et al. Clostridium difficile surveillance trends, Saxony, Germany. Emerg Infect Dis. 2008 Apr;14(4):691-2.

85. Weil, HP et al. Hannover Strong effects of antibiotic stewardship and infection control measures on Clostridium difficile-
associated diarrhoea incidence rates in northwestern Germany. 18th ECCMID, Barcelona, 19-22 April 2008

86. Soler P et al. Rates of Clostridium difficile Infection in Patients Discharged From Spanish Hospitals, 1997-2005. : Infect Control
Hosp Epidemiol. 2008 Aug 5

Bringing life to vaccine strategy... www.vacZine-analytics.com

Warren House, Bells Hill, Bishops Stortford, Herts CM23 2NN, United Kingdom Tel. +44 (0) 1279 654514 e-mail: info@vacZine-analytics.com



VacZine Analytics

TERMS and CONDITIONS:

VacZine Analytics — a trading division of Assay Advantage Ltd UK Company Number: 5807728 (Herein refered to as “The
Company”). (Herein [enter client name] to as “The Client”).

1. The service provided is described in the proposal document. Any additional service required by the client will be
subject to a new proposal being prepared.

2. Work on any project will commence after written (e-mail) or Fax confirmation stating the Client’s acceptance of the
last proposal according the program proposed by the Client.

3. Acceptance of the last proposal is deemed to include acceptance by the Client of these terms of business, which
shall not be varied except by express agreement signed by the Company and the Client.

4. If at any time, the Client requests that the project brief, the project materials, the timings or method are changed in
any way or the commencement of the study delayed, the Company reserves the right to revise the proposal and/or
the resultant timings.

Invoicing will 100% after submission of deliverables to the Client in a form reasonably acceptable to the Client.
All invoices are payable within thirty days of the invoice date.
All proposals are quoted in $USD dollars and invoices are to be settled in the same currency.

Reasonable travel and incidental costs that are pre-agreed with the Client and incurred by The Company, whether
to present findings to the Client at a determined location or to conduct project related activities will be added to the
final invoice.

9. If the project is shortened, cancelled or otherwise terminated by arrangements between the Client and the
Company, the Company shall be rembursed for all previously authorised expenditure plus 10% unless such
termination is due to failure to perform or breach of this agreement by the company

10. The Company agrees not to disclose to any third party confidential information acquired in the course of providing
the services listed without the prior written consent of the Client. Exception occurs when the information is already
in the public domain or when disclosure is necessary to help the Company’s employees and agents with the
performance of the Company’s obligations to achieve satisfactory completion of the project and approved in writing
by the Client.

11. Force Majeure: The Company will not be liable for any delay or failure to perform any obligation under this
Agreement insofar as the performance of such obligation is prevented by an event beyond our reasonable control,
included by not limited to, earthquake, fire, flood or any other natural disaster, labour dispute, riot, revolution,
terrorism, acts of restraint of government or regulatory authorities, failure of computer equipment and failure or
delay of sources from which data is obtained.
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About VacZine Analytics:

VacZine Analytics is a new strategic research agency based in the United Kingdom. Its aim is to provide disease
and commercial analysis for the vaccine industry and help build the case for developing new vaccines and
biologics

For more information please visit our website www.vacZine-analytics.com

Dr John Savopoulos

VacZine Analytics is led by John Savopoulos.

John has worked in the healthcare industry for more than 10 years both in research and development, new product
evaluation and strategic marketing. He has spent time at GlaxoSmithKline and Novartis Vaccines (formerly Chiron
Vaccines) where in the latter he was Director, New Product Evaluation and Marketing.

John was also Head of Infectious and Respiratory Diseases at Datamonitor Healthcare PLC where he led a team
of analysts whose work was widely published in the financial and academic press. He also appeared on BBC's The
Money Program, 2005 — “The irresistible rise of Tony’s Crony” as a vaccine industry analyst.

John has a Ph.D from the University of London and MBA from City University, London. He can be contacted on:

john.savopoulos@vacZine-analytics.com

Bringing life to vaccine strategy... www.vacZine-analytics.com

Warren House, Bells Hill, Bishops Stortford, Herts CM23 2NN, United Kingdom  Tel. +44 (0) 1279 654514 e-mail: info@vacZine-analytics.com



