
International Society for CNS Clinical Trials and Methodology

Novel analyses to support 
decision-making 
using safety data

Seth C. Hopkins, PhD

Disclosures: former employee Sumitomo Pharma America; current employee Otsuka Pharmaceutical Development Corporation



Decision-making with safety data

1. safety/tolerability is the primary objective of Phase 1

2. AEs have a common data format for every protocol across all phases of 
development

3. current analyses of safety data typically remains descriptive 

4. what novel analyses can we develop to better support drug-development 
decisions, toward more-informative drug labeling?



Towards the use of AE Prevalence in RCTs 
(and not just AE incidence)

1. how much might I suffer that AE if I take the treatment? (versus the 
probability of having that AE) 

2. what is the relative benefit risk of taking (versus not taking) the 
treatment?
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AE Prevalence = AE Incidence x AE Duration

duration
(number of days)

Total patients in study 

Patients with AE lasting 1 day or longer

INCIDENCE (of AEs lasting 1 day or longer)

Incidence 
(of at least 1 day)

14% the probability of having that AE
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Total patients in study 

Patients with AE lasting 28 days or longer
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Incidence 
(of at least 1 day)

14% the probability of having that AE
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Total patients in study 

Patients with AE lasting 42 days or longer

INCIDENCE (of AEs lasting 42 days or longer)

Incidence 
(of at least 1 day)

14% the probability of having that AE
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AE Prevalence = AE Incidence x AE Duration

duration
(number of days)

patient·days in 
study with ongoing 

AE

Incidence 
(of at least 1 day)

14%

11%

patient·days in 
study with 
ongoing AE

total number of 
patient·days in 

study

=

the probability of having that AE

how much might I suffer that AE if I take the treatment? 

i can expect to suffer 11% of the time on the treatment 
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• The terms ‘‘akathisia’’ and ‘‘nausea’’ in the 
drug arm have similar incidence (14% and 
13%, respectively) but dissimilar duration 
(18 and 5 days, respectively)

• Physicians can hypothesize that ‘‘nausea’’ 
is short-lived compared to ‘‘akathisia’’ but 
cannot be certain, because the duration, 
despite being collected in RCTs, is usually 
neither analyzed nor reported in drug 
labels

• AEs ‘‘akathisia’’ and ‘‘nausea’’ in the drug 
arm of the drug arm had dissimilar 
prevalence (11% and 4%, respectively)

• Clearly, information on prevalence and 
duration, if reported for each RCT, would 
inform a patient-physician discussion not 
only on how likely the patient will be to 
experience a specific side effect but also on 
how much and how long the patient will 
suffer from it.

• For label, additional information regarding 
AE prevalence and duration may inform 
inclusion of a side effect with low incidence 
(below the 2% threshold) where 
prevalence and/or duration in drug is 
greater than placebo.



Reporting/analyzing PREVALENCE and DURATION will help to distinguish novel MOAs

INCIDENCE PREVALENCE DURATION

Ultimately, these 
variables may 
render drug labels 
more informative



Towards the use of AE Prevalence in RCTs 
(and not just AE incidence)

1. how much might I suffer that AE if I take the treatment? (versus the 
probability of having that AE) 

2. what is the relative benefit risk of taking (versus not taking) the 
treatment?
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side 

effects 

of taking 

drug

emerging 

symptoms of 

not taking 

drug

This metric provides a unique estimate of risk, visualized as a 

continuum from drug treatment to placebo

The approach described 
here has the potential
to be used in any dataset 
without the need for
additional data collection 
and can be adapted to
evaluate the tolerability of 
medications used to
treat a variety of 
conditions.



• Reporting AE absolute prevalence and expected duration for each 
RCT and incorporating them in the drug label is possible, is 
clinically relevant, and allows standardized comparison of 
medications. 

• Our new metric, the drug-placebo difference in AE prevalence, 
facilitates signal detection in RCTs

• We piloted this metric in RCTs of several neuropsychiatric 
indications and drugs, offering a new way to compare AE burden 
and tolerability among treatments using existing clinical trial 
information

AE Prevalence (not just incidence)

• AE prevalence and duration can impact patients’ 
treatment satisfaction, adherence to medication, 
employment status, social activities, and, 
ultimately, quality of life

• AE prevalence and duration are also crucial to fully 
understand the safety side of a drug’s benefit/risk 
ratio

SUMMARY: more-informative drug labels, improved signal detection, from existing 
clinical trial information
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