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Topics to be Addressed 

• Are all Adverse Events (AEs) eligible for 
treatment development? 

• What are the key regulatory issues that need to be 
considered? 

• How do we assess the Risk/Benefit balance? 



Which AEs are suitable for treatment 
development? 

• In theory, any AE that is considered troubling can 
be considered an appropriate target for drug 
development 

• A potential issue may be the development of two 
investigational drugs to be used together ; 
generally this is reserved for a serious disease 

• Of course, this has risk/benefit implications (e.g., 
treatment for a trivial AE cannot justify significant 
risk) 
 



What are the key regulatory considerations? 

• There first question to consider is whether or not 
there will be non-clinical requirements 

• Guidance: Nonclinical Safety Evaluation of Drug 
or Biologic Combinations; March 2006 

• There are three scenarios to consider: 
– 1) both drugs are marketed 
– 2) the drug causing the AE is marketed, the 

proposed treatment for the AE is investigational 
– 3) both are investigational 

 



Non-clinical requirements 

• Both drugs are marketed 
– Usually, no new extensive nonclinical data 

needed; however, consider: 
• Duration 
• Dose 
• Possibility of PD/PK interaction 
• Toxicologic interaction (e.g., similar organs of 

toxicity) 
• Possibility of a chemical interaction 

 
 
 



Non-clinical requirements 

• Both drugs are marketed 
– If necessary, a bridging study may be required 

(e.g., 3 months for a chronic indication); 
typically one species 

– Combination embryo-fetal development studies 
may be required, unless one of the drugs is 
already known to have a significant risk 
(Category D or X) 

 
 
 



Non-clinical requirements 

• The proposed treatment for the AE is 
investigational 
– Usually typical non-clinical battery for the 

investigational drug 
– A (3 month) combination toxicity study; 

typically in one species 
– Embryo-fetal toxicity study as before 

 
 



Non-clinical requirements 

• Both treatments are investigational 
– Guidance for Industry: Codevelopment of Two 

or More Unmarketed Investigational Drugs for 
Use in Combination; December 2010 

– Because codevelopment will typically generate 
less data about each drug alone, this is usually 
reserved for special situations 

 



Non-clinical requirements 

• Both treatments are investigational 
– Intended to treat a serious disease 
– Compelling rationale for the need for the 

combination (biologic rationale, animal model) 
 

 
 
 



Non-clinical requirements 

• Both treatments are investigational 
– Generally, the standard battery for each drug 

should be performed 
– Again, a (3 month) bridging study may be 

required (in a single species) 
– In some cases, studies on the combination may 

substitute for studies of the individual drugs 
 
 
 



Other key regulatory considerations 

• Regulatory requirements will depend, of course, 
on the specific circumstances and AE to be treated 

• However, in my view, the first clinical question to 
ask is: Will the proposed treatment for the AE 
affect (diminish) the effectiveness of the primary 
treatment? 

• It is easy to imagine that a treatment for a 
pharmacological effect of one drug will have an 
opposite pharmacologic effect 



Regulatory considerations 

• If there is a compelling reason to believe that the new drug 
may interfere with the primary action of the drug causing 
the AE, the effectiveness of that drug will need to be 
assessed 

• But how? 
– Drugs have many beneficial effects; which ones do we 

examine? 
– How do we tell if it (they) got worse? Non-inferiority? 

Intra-ocular test? 
 



Regulatory considerations 

• Types of outcomes to be assessed 
– Increased compliance of primary drug 
– Ability to increase the dose of the primary drug 
– Decrease the severity of the AE 
– Decrease the incidence of the  AE 
– Decrease the duration of the AE 
– Prevent the occurrence of the AE 



Regulatory considerations 

• Types of outcomes to be assessed 
– Increased compliance of primary drug 
– Compliance as an outcome is perfectly 

acceptable, but may not be easy to measure 
accurately 

– We may also learn that increased compliance 
doesn’t increase effectiveness-should we even 
look? 



Regulatory considerations 

• Types of outcomes to be assessed 
– Increasing the dose of the primary drug 

• This is only meaningful if the increased dose is 
more effective than the lower dose 

• Therefore, increased effectiveness is the goal, in 
reality 

• But does it have to reach statistical significance? 



Regulatory considerations 

• Decreasing the severity of the AE 
– Fairly straightforward 

• Decreasing the incidence of the AE 
• Decreasing the duration of the AE 

– These outcomes raise the question of the 
appropriate duration of the study 

– Duration should be linked to the “period of 
risk” for the AE 



Regulatory considerations 

• Preventing the occurrence of the AE 
– Again, the duration of the study should be 

related to the period of risk for the AE 
– This can be tricky if the AE occurs “only” with 

prolonged exposure (e.g., [tardive] dyskinesia) 
– Such a situation raises many questions, given 

that some (many?) patients may never 
experience the AE 

– Also, when do we start the treatment? 



Regulatory requirements 

• Other issues that need to be considered 
– The possible emergence of new AEs with the 

study drug 
• Drugs cause many AEs (short term, long term) 
• It can be difficult to know, on balance, if the new 

treatment is, overall, better 



Regulatory requirements 

• The AE of interest needs to be well defined 
– For example, cognitive/behavioral AEs 

• What aspect of cognition/behavior constitutes the 
AE? 

• How do we measure this? Which aspect of the 
“syndrome”? 



Risk/Benefit considerations 
• Decreasing an AE may appear to be an obviously good 

thing, but… 
– Has the patient really been helped? 
– If a measure of effectiveness is not the outcome, has the 

decrease in the AE been clinically meaningful?  Does 
the patient perform better? 

– Have new AEs emerged? 
– Could we have achieved the same outcome with just a 

different regimen of the primary drug? 
– Was the AE transient and mild? 
– Finally, was the addition of the new drug worth the 

risk? 
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