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Clostridium difficile-associated Disease   

Unmet Medical Need  
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 Incidence and disease severity 

have increased over the last 

decade1  

 
• ~350,000 cases per year in the US1 

• Emergence of hypervirulent strains, 

increased use of antibiotics and health 

care exposure 

• High CDAD-attributable mortality 

reported in European patients2 

• High prevalence of C. diff colonization 

in nursing home residents in Germany3 

 
 

 Magnitude of CDAD rivals MRSA infections4 

 US annual associated cost of care in multibillion dollar range 5  

 In 2013,  hospitals participating in Medicare / Medicaid will be required to report CDAD events 

to qualify for their 2015 annual payment update6  

No prophylactic vaccine is available for primary or recurrent CDAD 
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Production of Genetically Modified Toxins in the Native Host 

GENETICALLY MODIFIED TOXIN 

EXPRESSION PLASMID 

TOXIN STRUCTURE 

EXPRESSION IN  

C. difficile   

Asporogenic / Atoxigenic  

http://gardenrain.files.wordpress.com/2009/03/c_difficile.jpg
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Genetically Modified C. difficile Toxins Are of High Purity  
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Antiserum (1/Dilution) 
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Vaccine Induces Toxin A-Neutralizing Abs to Clinically 

Relevant C. difficile Strains Including Hypervirulent Strains (n =47) 

 

x  Positive control (100% Neutralization) 

x  Negative control (Toxin only; No Neutralization) 
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Vaccine Induces Toxin B-Neutralizing Abs to Clinically 

Relevant C. difficile Strains Including Hypervirulent Strains (n= 49)  

 

x  Positive control (100% Neutralization) 

x  Negative control (Toxin only; No Neutralization) 
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Proof of Concept That Toxin Neutralizing Antibodies Are 

Sufficient For Protection  

72% reduction of CDAD recurrence 

Lowy et al, NEJM  2010 
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 Vaccine Candidate Formulations Differ by Speed of  Response But All 

Achieve  Sustained Antitoxin Neutralization Responses in Cynomolgus 
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Classical  Immunization Schedule  Induces Superior  Antitoxin Neutralization 

Responses PD2 Compared to Accelerated Schedule  (Cynos N = 15/group) 

Formulation 1 Formulation 2 

PD1 = 1 week postdose 1 

PD2,3 = 2 weeks postdose 2,3 respectively 

Immunization 

Schedule 

Antitoxin B 



Pfizer’s bivalent C. difficile toxoid vaccine candidate 

 Induces neutralizing antibodies in hamsters and non-human primates 

• Rapid induction 

• High magnitude 

• Durability 

 

 Protects hamsters from lethal challenge 

 

 Broad  neutralizing coverage against toxins obtained from >95% of 

clinically relevant disease isolates (US, Canada, EU) 

Conclusion 

14 
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Publically Disclosed 26th July 2011: GRC for Staphylococcal Disease 17 

The Faces of C. diff Victims 
Charlee Ratliff, 8 months old when she died in May 2010. 

She was diagnosed with C. diff while recovering from 

surgery to repair a hole in her heart.  

Richard Gerald Croke Jr., died at 48 in August 

2008. He was diagnosed with C. diff after 

successful treatments for esophageal cancer. 

A USA TODAY investigation shows that C. diff is far more prevalent 
than federal reports suggest. The bacteria is linked in hospital records 
to more than 30,000 deaths a year in the United States— about twice 
federal estimates and rivaling the 32,000 killed in traffic accidents. It 
strikes about a half-million Americans a year. A new C. diff reporting 
rule for U.S. hospitals isn't scheduled to take effect until 2013. 

Aug 16, 2012 

Carol Dye of Manchester lost her father, James Louis 

Dye (age 78), in November of 2007 to multiple C. difficile 

infections.  “C. diff was absolutely horrible,” Carol Dye, 

58, said. “He was in a lot of pain. He was alive, but he 

wasn’t living. He had no life. It still makes me cry.” 

Other countries are racing ahead of the U.S. in 
battling the bacteria. In England, the government 
requires hospitals to report all C. diff cases, 
underpinning a regulatory campaign that has 
slashed infections more than 50% since 2008.  
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Protective Range of Medarex’s mAb in Humans1  

10 – 100 µg/mL (10,000 – 100,000 ng/mL) of each mAb in serum  

Defining Protective 50% Neutralization Titer Range 

Target from Medarex Data 

Pfizer and Medarex neut assays report IC50 values using identical assay conditions*  

For Medarex’s mAb, the reported IC50 are 2 as follows: 

TcdA  mAb: 15 ng/mL 

TcdB mAb: 45 ng/mL 

Antitoxin A  
 

Lower titer : 10,000 ng/mL ÷ 15 ng/mL = 667 

Upper titer : 100,000 ng/mL ÷ 15 ng/mL = 6,667 

Thus, 50% neut titer protective range: 

667 to 6,667  

Convert Medarex protective mAb concentration to 50% neut titers in 

toxin neut assay as follows:             

50% neut titer =  mAb concentration ÷ mAb IC50 

 

 
Antitoxin B  

 

Lower titer : 10,000 ng/mL ÷ 45 ng/mL = 222 

Upper titer : 100,000 ng/mL ÷ 45 ng/mL = 2,222 

Thus, 50% neut titer protective range: 

222 to 2,222 

*  The neut assays at both labs were performed on IMR90 cells using C. difficile toxins at 4 - 8 ng/mL 

for A and 0.04 – 0.08 ng/mL for B. 

Pfizer Confidential 

1 Lowy et al. 2010. NEJM 
2 Babcock et al. 2006 Infect. Immun. 


