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Dealing with uncertainty

• Changes/uncertainty in natural history of COVID-19 – endpoint selection problematic and regulatory 

approaches lacked flexibility

• Development of influenza and COVID-19 therapeutics using a symptom-based endpoint gave variable results 

and not reflective of antiviral potency and potential benefits beyond symptom recovery

• Hospitalization endpoints – short window during pandemic

• non-inferiority – impossible to define sample size if treatment effect unknown, access to comparators if 

Emergency Use Only, complication of double dummy design and over-encapsulating
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Symptoms

Healthcare resource utilisation 
(GP visit, ED visit, etc)

Hospitalisation

Transmission

Primary endpoints in Ph3 treatment 
studies used to evaluate respiratory 

virus antivirals

Clinical improvement
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https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008965.pub4/full
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Type A/H3N2 Type B

*# *
*#

*

*
#

Baloxavir (n) 153 150 148 145 145

Day 1: Baseline, Pre-treatment

*p<0.05 vs placebo, #p<0.05 vs Oseltamivir, ITTI population

Test: van Elteren test; Stratification factors: region, composite symptom scores at baseline and 

preexisting and worsened symptom. 

(mean ± SD) (mean ± SD)

pre-dose 1 2 4 8 pre-dose 1 2 4 8

Placebo (n) 169 165 162 152 153

Oseltamivir (n) 180 170 168 168 161

Placebo (n) 159 154 150 145 145

Oseltamivir (n) 139 133 131 126 123

Ison et al. Lancet Infect Dis 2020

Baloxavir Viral Titer Reduction: CAPSTONE-2

Baloxavir significantly reduced viral titer compared with placebo and oseltamivir in High Risk patients
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CensorBaloxavir Placebo Oseltamivir

Baloxavir Time to Symptom Improvement: CAPSTONE-2 

Unit of Median: hours, *p<0.05 vs placebo, #p<0.05 vs Oseltamivir , ITTI population

Baloxavir was superior to placebo in time to symptom improvement in High Risk patients

Baloxavir significantly reduced the time to symptom improvement compared with oseltamivir

in influenza B infected High Risk patients 
Ison et al. Lancet Infect Dis 20207
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Symptoms are resolved naturally even under no treatment in both 

Influenza and SARS-Cov-2 viruses  

Baloxavir OwH study for Influenza virus Ensitrelvir SCORPIO-SR study for SARS-Cov-2 virus

• Early treatment effect is clinically meaningful in efficacy evaluated via time to symptom resolution/alleviation

• Difference between the anti-virus agent and placebo was observed during the early treatment period in 

Kaplan-Meier plot for both Influenza and SARS-Cov-2 viruses

Compared to influenza 

trials, COVID-19 trials had 

a higher rate of persistent 

symptoms.
→ Apparently, the median 

difference is shorter

→ It is necessary to specify 

a clinically meaningful 

evaluation period to 
evaluate early effects
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Historical/current examples: New COVID trials for 
ibuzatrelvir, etc

Pros: some relevance to payers, more recruitable 
than hospitalisation endpoints

Cons: variability between locations based on access 
to healthcare resources; new primary EP in this area 
so not yet proven

Future approaches: ? 
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Historical/current examples: Achievable COVID 
endpoint during period of high rates of hospitalisation. 

Pros: highly relevant endpoint for patients, HCPs and 
payers

Cons: requires very large numbers of patients 

Future approaches: lean platform trials that enable 
very large number of patients to be recruited 
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Historical/current examples: Household study 
evaluating baloxavir for influenza. 

Pros: reflects virological potency of the antiviral, 
relevant for public health (particularly during a 
pandemic)

Cons: complex studies to conduct, traditional payer 
assessments do not evaluate public health benefits, 

Future approaches: ?
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Historical/current examples: Remdesivir in COVID, 
Baloxavir/oseltamivir combination in influenza

Pros: highly relevant endpoint for patients, HCPs and 
payers

Cons: complex patient conditions, slow recruitment,  
evaluation vs standard of care (which can be variable)

Future approaches: Platform trials (RECOVERY, 
REMAP-CAP, STRIVE)
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Arguments for the use of virological endpoints as 
the primary 

Pros: direct measurement of antiviral effect, 

Cons: requires confidence regarding the correlation 
between virological effect and clinical outcomes

Future approaches: approaches similar to antibiotic 
Ph3 endpoints, virological/clinical composite 
endpoints, platform trials (PLAT CoV) 
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Suggestions

• Reliance on a single endpoint? Should not ignore totality of evidence

• Evidence from other agents in same class

• Surrogacy data

• Real World Evidence

• Potential for primary virologic endpoint – with directional secondary clinical endpoints

• Symptoms change but some are more relevant for patients i.e fatigue

• Composite endpoints or flexible endpoints

• Other endpoints demonstrate effective mechanism of action

• Post-exposure prophylaxis 

• Transmission
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Thank you

•With thanks to Aeron Hurt, Takeki Uehara, Takahiro 

Hasegawa, Stuart Lacey

Shionogi Confidential19
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