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Agenda 

• Generic drugs- anti-infectives 

• Specific examples of antibiotic issues 

• Potential globally crises 



Clinical Development Program for New Agents 







Resistance selection 





The less privileged face biggest issues! 



Generic antimalarial- African sources 



Generic Antibiotic Failures in India 



Failure Rates of Generic Anti-Infectives 



Generic failure rates by anti-infective-
regionally 



FDA Cases of Overseas drugs 



Range of API failures by region 



Reported cases of aberrant generic 
antibiotics 
• Oxacillin 

• Piperacillin-tazobactam 

• Clarithromycin 

• Gentamicin 

• Ciprofloxacin 

• Vancomycin 

 



OXACILLIN, PIPERACILLIN-TAZOBACTAM 
B-lactams 



Oxacillin generic variability in a mouse model 



Piperacillin/tazobactam Variability 



Potency variations across Pip/Tazo lots 



Ciprofloxacin 



130 samples of ciprofloxacin eye drops bought from around India. 

30 were randomly chosen to be examined. 

Two different analytical methods were used to assess the products. 



Fake Ciprofloxacin 



Changes in USA: Ciprofloxacin  Resistance & 
Shigella species 



Escalating ciprofloxacin resistance in 
Shigella in USA 



Clarithromycin 



Generic clarithromycin- Slovenia & Israel 



Dissolution rates for generic clarithromycin  



Gentamicin 





In vivo outcomes of gentamicin treatment of 
neutropenic mouse thigh model. 



Vancomycin 



Vancomycin – a complete story 

• Proven pharmaceutical inequivalence between 
batches of generic vancomycin 

• Hypothesis that poor batches can select for 
resistant MRSA in mouse model 

• Human clinical failure reported with generic 
vancomycin corroborated with clinical success 
with innovator agent. 









So are local sub-standard antibiotics a 
local issue? 
• Inadvertent misuse of antibiotics- poverty or 

access 
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• Global travel 

 

 

 

 

 

 

• Natural phenomenona 



E. coli 
Asia-Pacific - Highest Levels of ESBL+   

Source: Livermore D One Bug One Drug Conference Cambridge, UK, 24 September 2013, Hackel M et al Poster 774, ID week October 2013 

Incidence of ESBL+ isolates in cIAI infections: 

Africa 8.3%, Asia 42.5%, Europe 16.5%, Middle East 23.5%, N. America 6.8%  



N. gonorrheae 
World Wide Issue – CDC Treat ‘Urgent’ 
• WHO estimates 106 million new cases of N. gonorrheae in 2008.  

– Gonorrhea is the second most commonly notified disease in the US. CDC 
estimate up to 820,000 cases per year (~320,000 reported).  

– Only 32,000 cases were reported in EEA/EU countries (most reported in UK - 
not a notifiable disease in Europe). 

• N. gonorrheae has a long history of world wide resistance 
development to ever more classes of antibiotics. 

 

Source: Global Incidence & Prevalence of Curable STIs -2008, WHO; Antibiotic Resistance Threats in the US 2013, CDC 
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Conclusions 
• Established chemical methods for generic 

antibiotics are insufficient to prove equivalence 
to innovator product 

• Impact of less active generic antibiotics poses 
resistance selection threat 

• Animal models have proven clinical non-
equivalence with a range of antibiotic classes 

• Clinical failures have been reported but hard to 
prove at health system or country level. 




