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Summary 
 

A rapid appraisal is presented here on the efficacy of messenger RNA (mRNA) vaccines for Delta 
variant infections and implications for Alberta. Government surveillance data and other data from 
independent studies in England, Scotland, and Israel were examined. These countries are further along in 
their Delta variant infection waves than Alberta. 
 

The data presented show that fully-vaccinated people aged 60 years and over are being infected, 
hospitalized and dying from the Delta variant. mRNA vaccines and the mRNA-produced non-sterilizing 
antibodies do not appear to be working as originally intended for the Delta variant. Published absolute risk 
reduction – a measure of reduced risk of mild covid symptoms – from vaccination is small for a person of 
average health or better (≤1.1%) based on Pfizer and Moderna vaccine clinical trials. 
 

As for people aged 60 or older who are of average health or better, or those who have been 
previously infected, the evidence is weak that they need to be vaccinated for covid in Alberta. Requiring 
proof of vaccination for people to enter certain businesses and to attend certain events is not supported 
by science as vaccinated people can be infected by the Delta variant and transmit it to others. 
 
1. Introduction 
 

A national newspaper – the Globe and Mail – reported that hospitals across Alberta are being 
pushed to the brink in view of the covid pandemic (1). As of September 6, 2021, greater than 97% of 
sars-cov-2 sequences based on RT-PCR tests were the Delta variant over the previous two weeks in 
Canada (2). The Delta variant is considered to cause more infections and spread faster than earlier forms 
of the virus that causes covid-19 (3). A majority of the Alberta population is vaccinated with mRNA – 73% 
of Albertans 12 years and older were fully-vaccinated as of September 22, 2021 (4). 
 

Alberta declared a state of public health emergency with new restrictions effective September 16, 
2021 (5). Using a carrot and stick analogy, their vaccination policy is quasi-voluntary with a number of 
carrots (incentives) (6) offered to encourage people to get vaccinated. Their stick involves mandating 
businesses participating in a Restrictions Exemption Program (7) to have patrons show proof of 
vaccination or a recent negative test result. 
 
1.1 Objective of appraisal 

Rapid appraisal is an approach for developing a preliminary, qualitative understanding of a 
situation (8). Because of the dominance of the Delta variant virus in the current covid infection wave in 
Alberta, a rapid appraisal is presented here on the efficacy of mRNA vaccines for Delta variant infections 
and implications for Alberta.  
 

The following was examined in the appraisal: 
 The objective of mRNA vaccines as identified in drug company clinical trials. 
 Published measures of relative risk reduction (RRR) and absolute risk reduction (ARR) for the Pfizer 

and Moderna Phase III clinical trials. These measures were examined because many people 
misunderstand the concept of vaccine efficacy and what it means to them if they are vaccinated. 

 Government surveillance data and other data on independent studies for Delta variant infections, 
complications requiring hospitalizations and deaths, where available. These data were from 
jurisdictions where Delta variant infections are well-established in their populations, more so than in 
Alberta (i.e., England, Scotland, and Israel). Also, data from several individual studies from United 
States are presented. 
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Where possible, the appraisal focused on data for mRNA vaccinated people aged 60 and older. 

This is a key demographic for covid infection-related complications. As people age, they become more 
susceptible to chronic and degenerative diseases (9). Also, their immune system undergoes functional 
and structural alterations (deterioration) that can lead to (10): decreased ability to fight infection, 
diminished response to vaccines, and increased susceptibility to immune system reactions against the 
body's own normal immune response components (autoimmunity) and chronic low-grade inflammation. 
 
2. Assumptions and limitations 
 

A number of assumptions and limitations are made in this appraisal: 
1) RT-PCR test results presented here are assumed to be true positive cases of sars-cov-2 

(covid) infection. The instability of RT-PCR testing is a known in that it can produce many false positive 
cases and it is not sensitive enough to detect some true positive cases (11,12). This is evidenced by the 
US Centers for Disease Control (CDC) stating in an earlier March 30, 2020 version of their CDC 2019-
Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel that a positive test result (13): 

“…may not be indicative of the presence of an infectious virus or that sars-cov-2 is the 
causative agent for clinical symptoms…” [and the test itself] “…cannot rule out diseases 
caused by other bacterial or viral pathogens”. 

 
2) Only symptomatic and asymptomatic cases of infections are discussed. These represent 

differences in infectivity of people carrying the covid virus. Symptomatic is being infectious, showing 
symptoms, and able to transmit the virus. Asymptomatic infections have the same infectivity as 
symptomatic infections (14). Asymptomatic is being infectious, showing no symptoms, and able to 
transmit the virus. Other case symptoms – pre-symptomatic (15) and post-symptomatic (16) – are not 
discussed. 
 

3) Data presented for health complications – specifically complications leading to hospital 
admission and intensive care unit (ICU) admission – are assumed to arise from a covid infection itself and 
not from another complicating risk factor. For example, a patient admitted to a hospital with covid is 
different from a patient admitted to a hospital for a non-covid reason and, in the course of medical 
intervention and clinical testing after being hospitalized, tests positive for covid. 
 

4) Adverse side effects/reactions of mRNA vaccination are known (17). How frequent might these 
effects/reactions be in vaccine recipients? In the United States, the Vaccine Adverse Event Reporting 
System (VAERS) can be used to assess the nature and frequency of negative effects of US-licensed 
vaccines (18). VAERS is a passive (voluntary) system that has been in place over 30 years. People can 
browse VAERS reports and do simple searches (19). As it is voluntary, negative vaccine effects are 
under reported, with one 2010 estimate indicating that fewer than 1% of vaccine adverse events are 
reported (20). 
 

It is likely that other assumptions and limitations have been missed. But the approach taken here 
is to present the data and let the data “speak for themselves” assuming the data is true. 
 
3. Stated drug company objectives for mRNA vaccines in sars-cov-2 virus clinical trials 
 

mRNA vaccines are novel and they represent a potential alternative to conventional vaccine 
approaches (21). However, as stated elsewhere (22): 

“The world has bet the farm on [mRNA] vaccines as the solution to the pandemic, but the 
[clinical] trials are not focused on answering the questions many might assume they are.” 
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What are the clinical trials for covid looking at? Well, it is hard to sort out a clear description of the 
primary endpoint(s) that drug companies want to measure in their trials. Laboratory confirmed infections 
with only mild symptoms in vaccine recipients apparently qualifies as meeting the primary endpoint 
definition for their clinical trials (22). 
 

Ideally, an antiviral vaccine should accomplish two things: 1) reduce the likelihood of getting 
severely ill and going to the hospital, and 2) prevent infection and therefore interrupting disease 
transmission (22). However, the phase III trials are not set up to prove either. None of the trials are 
designed and being conducted to detect whether a vaccine reduces any severe outcomes from covid 
infections – specifically, complications leading to hospital admission, admission to an ICU, or death. Nor 
are the vaccines being studied to determine whether they can interrupt transmission of the covid virus.  
 

Not even mentioned by drug companies is that their vaccines do not block infections for the covid 
virus or its variants. Is a vaccine that cannot block infection truly a vaccine? Drug company data collection 
and analysis are ongoing in the trials for up to another two years of follow-up on participants (23). Thus, 
the vaccine efficacy results presented here can only be considered short-term data. 
 
4. mRNA vaccine efficacy – relative risk reduction versus absolute risk reduction 
 

There is plenty of confusion and false understanding among health professionals, the public and 
media about the ‘95% effective’ relative risk reduction measure initially reported for mRNA vaccines (24). 
Relative risk reduction (RRR) and absolute risk reduction (ARR) are measures of treatment/intervention 
efficacy that are both normally provided in results from randomized clinical trials. When information is 
presented in a relative risk format for the lay person, the risk reduction seems larger, and 
treatments/interventions are viewed as being more favorable than when the same information is 
presented using an absolute risk format (25). 
 
4.1 Relative risk reduction (RRR) 

The RRR is the difference in event rates between two groups, e.g., vaccinated and unvaccinated, 
expressed as a proportion of the event rate in the unvaccinated group (26). RRR is often a more 
impressive number than ARR. For our situation, RRR specifically tells us by how much a vaccine reduces 
the risk of mild covid symptoms in vaccine recipients (22) relative to the unvaccinated group in clinical 
trials. 
 

In the case of Pfizer and Moderna mRNA vaccines, many people falsely believe that the ‘95% 
effective’ number – a RRR number – means that 95 out of 100 people vaccinated will be protected from 
covid. This is not true. Drug companies did not say anything about their vaccine protecting people from 
covid in their clinical trials. Also, this number does not tell a person the reduced chance of exhibiting mild 
covid symptoms if vaccinated. 
 
4.2 Absolute risk reduction (ARR) 

The ARR is the arithmetic difference between the two event rates, and it varies with the 
underlying risk of an event in an individual (26). In theory, treatment/intervention benefits (presented as 
an ARR) will generally be greater for people at higher risk of a health effect or condition being studied in a 
clinical trial than for people at lower risk of the effect or condition. 
 

In our case, ARR accounts for the unvaccinated event rate and it is a more realistic quantification 
of vaccination benefit than the RRR (27). ARR represents an absolute measure of reduced risk of mild 
covid symptoms in vaccine recipients (22) relative to unvaccinated people. This is the more appropriate 
measure to make judgments about one’s reduced chance of exhibiting mild covid symptoms if vaccinated. 
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The US Food and Drug Administration’s advice for providing efficacy information from clinical 
trials includes (28):  

“Provide absolute risks, not just relative risks. Patients are unduly influenced when risk 
information is presented using a relative risk approach; this can result in suboptimal 
decisions. Thus, an absolute risk format should be used.” 

 
4.3 Published RRR and ARR information 

The following published RRR and ARR information (28) is based on reported Phase III clinical 
trial data for the Pfizer vaccine (29) and the Moderna vaccine (30): 
 For the Pfizer vaccine – the RRR is 95.1% (95% confidence interval, CI, is 90.0% to 97.6%; p=0.016); 

the ARR is 0.7% (95% CI is 0.59% to 0.83%; p<0.000). 
 For the Moderna vaccine – the RRR is 94.1% (95% CI is 89.1% to 96.8%; p=0.004); The ARR is 

1.1% (95% CI is 0.97% to 1.32%; p<0.000). 
 

To be clear, the absolute measure of reduced risk of exhibiting mild covid symptoms for a person 
of average health participating in clinical trials receiving the Pfzier (Moderna) vaccine – the ARR – is only 
0.7% (1.1%). These are small risk reduction measures. It is unsurprising that people might falsely 
overestimate the benefit of vaccination when it is only presented in relative terms (i.e., the RRR) and 
absolute risk reduction measures are not provided. 
 

The small ARR numbers are consistent with the fact that when an event rate for a health outcome 
in a population is low, the ARR is small. For example, event rates in the Phase III clinical trials for the 
Pfizer vaccine (29) and the Moderna vaccine (30) can be estimated as events/nonevents (i.e., # of 
infections ÷ # of no infections). Using the drug company trial data presented elsewhere (28), estimated 
event rates in the Pfizer clinical trial are 0.037% (vaccinated group) and 0.751% (unvaccinated group); 
whereas estimated event rates in the Moderna clinical trial are 0.072% (vaccinated group) and 1.23% 
(unvaccinated group). 
 
5. Government surveillance data and independent studies data on the Delta variant 
 

Health surveillance is an essential component of public health practice (31). Surveillance data 
along with data from independent studies are used by health agencies to guide policy, new program 
interventions, public communications and to help assess research needs. 
 
5.1 Recent government surveillance data for England 

Selected data from Tables 2, 3, and 4 of a recent Public Health England (PHE) report (32) are 
presented below to show trends in mRNA vaccine effectiveness related to new infections (cases), 
hospitalizations and deaths largely from the Delta variant for unvaccinated and fully-vaccinated people in 
England. All the released PHE reports are available for download (33). 
 

Compare numbers in the “Not vaccinated” column to the “Second dose ≥14 days before 
specimen date (fully-vaccinated)” column in PHE Tables 2, 3, 4 below for the different age groups. Letting 
the data speak for themselves, these comparisons show that the fully-vaccinated have higher numbers 
than not vaccinated for people 60 years and older for cases (new infections), emergency admissions and 
deaths between week 33 and week 36, 2021 in England.  
 

Others may argue that there are more people in the vaccinated column than in the not-vaccinated 
column (assuming vaccine uptake in England for the 60 years and older has been similar to uptake in 
Canada) and rates should be used here. However, the point made here is that infections, cases 
presenting to emergency care and deaths are occurring among the fully-vaccinated. The latter two 
outcomes are more severe than what drug companies are testing in their clinical trials. mRNA vaccines 
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are not preventing more severe covid outcomes. Are we losing our bet on the farm that mRNA vaccines 
are the solution to the pandemic? 
 
PHE Table 2. Covid cases (new infections) by vaccination status between week 33 and week 36, 2021 in 
England (32). 
Age group Not vaccinated Second dose ≥14 days before 

specimen date (fully-vaccinated) 
60‒69 years 2,592 39,686 
70‒79 years 918 23,739 
80 years and older 540 10,616 
total 60 years and older 4,050 74,014 

 
PHE Table 3. Covid cases presenting to emergency care (within 28 days of a positive specimen) resulting 
in an overnight inpatient admission by vaccination status between week 33 and week 36 2021 in England 
(32). 
Age group Not vaccinated Second dose ≥14 days before 

specimen date (fully-vaccinated) 
60‒69 years 403 765 
70‒79 years 239 1,248 
80 years and older 183 1,300 
total 60 years and older 825 3,313 

 
PHE Table 4. Covid deaths within 60 days of positive specimen or with covid reported on death 
certificate, by vaccination status between week 33 and week 36 2021 in England (32). 
Age group Not vaccinated Second dose ≥14 days before 

specimen date (fully-vaccinated) 
60‒69 years 171 270 
70‒79 years 173 633 
80 years and older 197 1,349 
total 60 years and older 541 2,252 

 
5.2 Recent government surveillance data for Scotland 

Selected data from Table 17 from two recent Public Health Scotland (PHS) reports are presented 
below to show the trend in covid deaths for fully-vaccinated and unvaccinated people for a two-week 
period (August 5 to August 19, 2021) in Scotland. The Delta variant has been the dominant sars-cov-2 
variant in Scotland since 31 May 2021 (34). 
 

PHS Table 17(a) below is from a report published on August 18, 2021 and it shows that between 
December 29, 2020 and August 5, 2021 there were 2,803 covid deaths recorded for unvaccinated and 
3,258 deaths recorded for fully-vaccinated people aged 60 years and over (35). 
 

PHS Table 17(b) below is from a more recent PHS report published on September 1, 2021 and it 
shows that between December 29, 2020 and August 19, 2021 there were 2,816 covid deaths recorded for 
unvaccinated and 3,324 deaths recorded for fully-vaccinated people aged 60 years and over (34). 
 
PHS Table 17(a). Number of confirmed covid-19 related deaths by vaccination status at time of test, 29 
December 2020 to 05 August 2021 in Scotland (35). 
Age group Unvaccinated 2 Doses (fully-vaccinated) 
60‒69 years 425 466 
70‒79 years 784 894 
80 years and older 1,594 1,898 
total 60 years and older 2,803 3,258 
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PHS Table 17(b). Number of confirmed covid-19 related deaths by vaccination status at time of test, 29 
December 2020 to 19 August 2021 in Scotland (34). 
Age group Unvaccinated 2 Doses (fully-vaccinated) 
60‒69 years 433 482 
70‒79 years 785 909 
80 years and older 1,598 1,933 
total 60 years and older 2,816 3,324 

 
Letting the data speak for themselves, the difference in the two tables is covid deaths for the two-

week period of August 5 to August 19, 2021. Here, the unvaccinated accounted for 13 deaths and the 
fully-vaccinated accounted for 66 deaths over the two-week period. 
 
5.3 Recent independent data for Israel 
 

An independent study compared covid ‘natural immunity’ to ‘vaccine-induced immunity’ in Israel 
(36). Specifically, the study compared breakthrough infections (fully-vaccinated people that were infected) 
versus reinfections (i.e., infection of unvaccinated people that were previously infected) in their data set: 
 
 The study relied on the database of Maccabi Healthcare Services, which has about 2.5 million Israelis 

enrolled. 
 The study found that people who were vaccinated in January and February of 2021 were – in June, 

July and the first half of August, 2021 – at 13-fold greater risk for breakthrough infection with the Delta 
variant (95% confidence interval (CI), 8.08 to 21.11) compared to those previously infected. The 
increased risk was significant (p<0.001) for symptomatic disease. 

 In comparing outcomes for more than 32,000 people in the database, the study also found that: i) the 
risk of developing symptomatic covid was 27 times higher among vaccinated people, and ii) the risk 
of hospitalization from covid was eight times higher among vaccinated people. 

 
5.4 What is happening in the United States 

The CDC currently monitors hospitalizations and deaths – from any cause – among fully-
vaccinated individuals with covid. However, CDC does not report breakthrough infections, which it 
stopped as of May 1 (37). The public is unable to track numbers of hospitalizations and deaths of 
infected, vaccinated people for the Delta variant infection wave moving through the US. However, 
examples of studies of infected, vaccinated people have been reported. Three examples are: 
 
a) Massachusetts (38): 
 During July 2021, 469 cases of covid were associated with multiple summer events and large public 

gatherings in a town in Barnstable County, Massachusetts. 
 Vaccination coverage among eligible Massachusetts residents was 69%.  
 346 of the 469 cases (74%) occurred in fully-vaccinated people. 
 90% of the 469 cases were from the Delta variant.  
 Among five covid patients hospitalized, four were fully-vaccinated; no deaths were reported. 
 
b) Wisconsin (39): 
 Researchers compared RT-PCR cycle threshold (Ct) data from 699 swab specimens collected in 

Wisconsin from June 29 through July 31, 2021. 
 Specimens came from residents of 36 counties, most in southern and southeastern Wisconsin. 
 During the study period it was estimated that prevalence of Delta variants in Wisconsin increased 

from 69% to over 95%. 
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 The researchers reported that: i) it was much more likely (82%) to contract covid from an 
asymptomatic, fully-vaccinated person than from an asymptomatic, unvaccinated person (29%); ii) it 
was equally as likely to contract covid from a symptomatic, fully-vaccinated person (69%) as from an 
symptomatic, unvaccinated person (68%). 

 
c) Texas (40): 
 A covid outbreak involving the Delta variant occurred in a highly vaccinated incarcerated population in 

Texas. 
 The Delta variant was identified infecting 168 of 227 incarcerated persons in two housing units. 
 Transmission rates were high among both unvaccinated and vaccinated persons. 
 The attack rate for unvaccinated persons was 39 of 42 and for fully-vaccinated persons was 129 of 

185. 
 The attack rate was 83 of 93 among persons vaccinated 4 or more months before the outbreak and 

19 of 31 among persons vaccinated 2 weeks to 2 months before the outbreak. 
 
6. Discussion 
 
6.1 What do data presented here indicate about drug company objectives for mRNA vaccines?  

In February 2021, Pfizer CEO Albert Bourla stated in an interview on NBC (41): 
“I believe Israel has become the world’s lab right now because they are using only our 
vaccine at this state and they have vaccinated a very big part of their population, so we 
can study both economy and health indices.”  

 
He is correct. But England and Scotland are also “labs” providing valuable data about the effects 

of covid infections in vaccinated people. The drug company clinical trials have lost much of their 
relevance in view of this data showing that more severe covid outcomes are occurring among vaccinated 
people in these countries. The data shows that mRNA vaccines are not preventing severe covid 
symptoms – i.e., complications requiring hospital admission, ICU admission, and death – for people aged 
60 years and older to Delta variant infections. 
 
6.2 Are mRNA vaccines working for the Delta variant?  

The answer to this is apparently no, but why? All viruses survive by replicating (creating copies of 
themselves). There are always a lot of imperfect copies (mutations) produced by the copying process. 
Among RNA respiratory viruses – including coronaviruses – these mutations occur quickly so that there is 
rapid genetic drift, which continually produces new strains. Mutated viruses (variants) are normal and 
expected. 
 

Coronaviruses have proteins on their surface called S-spike proteins – the same one that is 
mimicked by an mRNA vaccine. The S-spike protein allows coronaviruses to latch onto an ACE2 
(angiotensin converting enzyme-2) receptor on a cell surface of an infected host. mRNA vaccines were 
designed as a tool to teach our immune system to attack the S-spike protein and prime our immune 
system to reduce the severity of infection during an encounter with a real covid virus. However, this 
priming appears to be imperfect as evidenced by fully-vaccinated people becoming infected, hospitalized 
and dying from Delta variant infections. 
 

The immune response to mRNA produces non-sterilizing antibodies These non-sterilizing 
antibodies do not appear to be working as originally intended for covid variants. Part of what may be 
happening is that as covid viruses mutate towards ‘using’ the non-sterilizing antibodies produced by 
mRNA, these variants can become even more infectious to fully-vaccinated people as it evolves (mutates) 
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to use those antibodies to infect (42). The mRNA-produced non-sterilizing antibodies might actually be 
helping these variants enter and damage living cells in vaccinated people. 
 
6.3 Has the public been (purposely?) misinformed about vaccination benefits?  

A problem that has persisted with the vaccination narrative is that key risk reduction information 
has been withheld from the public. A researcher explained the problem that has unfolded with rapid 
introduction and emergency authorization use of the mRNA vaccines in North America (28): 
 A published critical appraisal of phase III clinical trial data for the Pfizer and Moderna vaccines shows 

that absolute risk reduction (ARR) measures are small and much lower than the reported relative risk 
reduction (RRR) measures. 

 Pfizer and Moderna failed to report ARR measures in their publicly released documents. 
 The US FDA Advisory Committee that recommended emergency authorization use of the mRNA 

vaccines did not follow their own publishing guidelines for communicating risks and benefits to the 
public. They failed to report ARR measures in authorizing the Pfizer & Moderna mRNA vaccines for 
emergency use. 

 The Pfizer and Moderna failure to report ARR measures and the US FDA Advisory Committee’s 
failure to report these measures in authorizing the Pfizer & Moderna mRNA vaccines are examples of 
outcome reporting bias. This bias serves to mislead public (and media) understanding of covid mRNA 
vaccine efficacy. 

 
6.4 What to do when the absolute risk reduction is small? 

The absolute measure of reduced risk of exhibiting mild covid symptoms for a vaccinated person 
of average health is ≤1.1% for the Pfizer & Moderna mRNA vaccines. In theory, when the absolute risk 
reduction is small, treatment/intervention of large numbers is needed to achieve a small but net benefit in 
a targeted population. This assumes that the targeted population all benefit from the 
treatment/intervention. But that is not the case. For vaccines, this also assumes that the risks of 
vaccination (adverse side effects/reactions from the vaccine itself) are small. 
 

In reality, our population has large variation in health status and susceptibility to viruses – ranging 
from those carrying comorbid ailments, the immunocompromised, etc. at one end to those that are very 
healthy (e.g., Olympic and professional athletes, etc.) at the other end. Vaccination or any other type of 
treatment/intervention for covid should target those people carrying comorbid ailments, the 
immunocompromised, etc. because they would benefit the most. 
 

Given a small absolute risk reduction for mRNA vaccines, vaccinating those with average or 
better health status in a population might achieve a small net benefit for the overall population (i.e., the 
results would look good on paper). But this achieves no benefit to those of less than average health. The 
same holds for vaccinating people already carrying antibodies from previous covid infection. 
 
6.5 Implications for Alberta 

Data on covid in Alberta are provided online for infections (cases), hospitalizations, ICU 
admissions and deaths (43). One can speculate where these metrics go in the coming weeks as the 
current Delta variant wave moves through the population. The data presented here for countries further 
along in their Delta variant infection waves than Alberta offer some insights. In particular, no speculation 
is needed about who can be affected by covid. The data presented tells us that the Delta variant is 
indiscriminate of vaccination status – i.e., it can infect both vaccinated and unvaccinated people. Of 
course, this was already known from the onset of the drug company clinical trials back in March 2020. 
 

Based on two drug company clinical trials, the absolute measure of reduced risk of exhibiting 
“mild covid symptoms” for a person of average health receiving the Pfizer (Moderna) vaccine – the 
absolute risk reduction – is only 0.7% (1.1%). These are small risk reduction measures.  
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More importantly, the data presented here show that a vaccinated person over 60 years of age 

infected with the Delta variant can exhibit more severe outcomes compared to outcomes that drug 
companies are testing in their clinical trials – including complications requiring hospital admission, ICU 
admission and death. The drug company clinical trials have lost much of their relevance as a result. 
 

As for people aged 60 or older who are of average health or better, or those who have been 
previously infected, overall the evidence is weak that they need to be vaccinated for covid in Alberta. 
Also, requiring proof of vaccination for people to enter certain businesses and to attend certain events is 
not supported by science as vaccinated people can be infected by the Delta variant and transmit it to 
others. 
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