
Understanding Efficacy of Covid-19 Vaccines 

We are now having vaccines available for use in the Philippines. But understanding each 

performance is quite complicated. If you will remember in college the advance 

engineering mathematics on Poisson and Taylor distribution series, these two 

mathematical methods are used to determine the performance of vaccines. The question 

is, how do we understand the efficacy of a vaccine? 

Methods 

First, examine the data in both vaccine trials, estimate the performance based on 95% 

confidence intervals (CI), and project the cases that would be prevented in communities 

of multi-million population. Then apply the Poisson or Taylor distribution series method in 

determining the 95% CI.  

 Results  

The 95% confidence intervals reveal that the true vaccine efficacy could be as low as 

89.06% at a high of 96.76% for Moderna at stated efficacy point estimate of 94.05% in an 

interim report, indicating the inaccuracy and uncertainty of efficacy point estimate. 

Moderna vaccines achieve an efficacy above 89% by the 95% confidence interval in 

updated reports as shown in Table 1.0 below. The Moderna vaccine would prevent 

940,500 cases or more than 59,500 cases in communities of 1 million people with 1 year 

exposure. [ 59,500 cases / 1,000,000 is equal to 0.0595 or (1.00-0.0595) x100 = 94.05% 

]. AstaZeneca vaccine would prevent 704,000 cases or more than 296,000 cases in 

communities of 1 million people with 1 year exposure.  

Conclusions  

The interpretation of this confidence interval (CI) is that there is a 95% confidence that 

the true vaccine efficacy is between 89.96% and 97.57% for Pfizer and 95% confidence 

that the true vaccine efficacy is between 89.06% and 96.76% for Moderna. For 

AstraZeneca there is a 95% confidence that the true vaccine efficacy is between 54.80% 

and 80.6%. Novavax is between 75.20% and 94.50% at 95% CI. 

Point estimates of vaccine efficacy transmit limited information [Third Column]. 

Corresponding statements of uncertainty, such as confidence intervals, should be 

provided and included in discussions of societal impact. Unfortunately, today the Covid-

19 vaccines trials announce the Point Efficacy to indicate that the vaccine would prevent 

a substantial number of cases even at lower ends of the intervals. 

Table 1.0 Efficacy and 95% Confidence Interval based on Reference Data [4]  

Vaccine 95% Confidence Interval % Point Efficacy % Reference 

AstraZeneca 54.80 – 80.60 70.40 [3] 

Pfizer 89.96 – 97.57 95.00 [2] 

Moderna 89.06 – 96.76 94.05 [2] 

Novavax 75.20 – 94.50 89.30 [1] 



 

[1] https://ir.novavax.com/news-releases/news-release-details/novavax-covid-19-vaccine-demonstrates-    

893-efficacy-uk-phase-3 
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 [4] Others vaccines has no recorded data based on the third tr ial   
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