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Light at the End of the COVID-19 Tunnel 

By John Benson 
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1. Introduction 
The Pfizer COVID-19 Vaccine Emergency Use Authorization was approved by the FDA 
today (Dec 11). It will start to be distributed on a priority basis in the next few days (see 
section 2 below). The FDA hearing on the Moderna Vaccine is on December 17. 

Vaccination priorities appear to follow the recommendations of The National Academies 
of Sciences, Engineering and Medicine. These are shown in the table below, and the 
document is linked immediately below the table has more details. 

 

https://www.nap.edu/catalog/25917/framework-for-equitable-allocation-of-covid-19-
vaccine  

Electric utility workers would appear to be in phases 2 and 3 in the above chart. That is, 
they are “…essential to the functioning of society…” and many are “…at substantially 
higher (or increased) risk of exposure” due to the need to deal with the public, and/or 
work in groups. 

The earlier document described and linked below has additional information on the 
vaccine development effort. 

Phase 3 COVID-19 Vaccines – Rev b: at least the top three vaccine candidates’ 
manufacturers (Moderna mRNA-1273, Pfizer / BioNTech BNT162b2 and Oxford / 
AstraZeneca's AZD-1222) and other stake-holders are starting to form a reasonable 
estimate of when the vaccines’ trials might show any positive results, and how they 
might be allocated when released. I’ve added this additional information while retaining 
content from Rev a. 

https://energycentral.com/c/um/phase-3-covid-19-vaccines-%E2%80%93-rev-b  

https://www.nap.edu/catalog/25917/framework-for-equitable-allocation-of-covid-19-vaccine
https://www.nap.edu/catalog/25917/framework-for-equitable-allocation-of-covid-19-vaccine
https://energycentral.com/c/um/phase-3-covid-19-vaccines-%E2%80%93-rev-b
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Assuming the National Academies document is followed, initial doses of this vaccine will 
go (in order) to: 

• High-risk health care workers and first responders 

• People of all ages with comorbid and underlying conditions that put them at 
significantly higher risk 

• Older adults living in congregate or overcrowded settings 

Although the last bullet above is somewhat controversial as some have suggested the 
logistics behind this early vaccination might do more harm than good. However at least 
two major pharmacy firms have stepped up and offered to deliver the vaccine to senior 
group homes and administer the two doses.1 Trained staff from CVS and Walgreens will 
deliver the vaccines to each nursing home and administer shots. 

Although the above groups will start to be vaccinated by the end of the year, the initial 
doses will not come close to completely providing even the first dose to these groups, 
and these groups are only a tiny fraction of the U.S. Population. The vast majority will 
require most of 2021 in order for Pfizer, Moderna, and other manufacturers to make and 
distribute sufficient vaccine to meet the demand, and healthcare staff to administer the 
injections. Warp Speed management seems to feel that June is a reasonable target for 
everyone that wants a vaccine to receive both doses, but I am doubtful. The good news 
is that the infection rate should naturally decrease by late spring or early summer, and 
the end of summer is probably a more realistic goal. 

The questions most have are: 

When will conditions start to return to normal? 

When will conditions return to “pre-pandemic normal”? 

Since the first is a vague question, I can provide some information based on the 
potential volume of vaccine that will be available over time. It will be assumed that all of 
the doses until mid-year will find ready takers. 

Since the answer to the second will be another question, that is, when will we reach herd 
immunity? This depends on you, me and most other people getting vaccinated. 

This paper will provide some information on both questions, and also information on a 
system that might help accelerate herd immunity. 

2. Initial Doses 
One clarifying remark before we get started. An effective vaccine does not protect you 
from getting infected by SARS-CoV-2 (the virus that causes COVID-19), it prevents you 
from getting sick. Furthermore, when a company says their vaccine is 95% effective (as 
Pfizer’s and Moderna’s Vaccines appear to be), this means during the earlier trials, only 
5% of the people that took the vaccine developed COVID-19 symptoms, were then 
tested, and it was confirmed that they had COVID-19. Additional people could have been 
infected, but were asymptomatic and unknown. In the future the studies will eventually 
give antibody tests to (at least) the trial participants that received the vaccine, and then 
they will know how efficient the vaccine is at preventing infection. Also note that, right 

                                                 
1 Scripps National/ The Associated Press, “Government partners with Walgreens, CVS to get seniors 

COVID-19 vaccine for free”, October 16, 2020, 
https://www.thedenverchannel.com/news/national/coronavirus/government-partners-with-walgreens-cvs-to-get-seniors-covid-19-
vaccine-for-free  

https://www.thedenverchannel.com/news/national/coronavirus/government-partners-with-walgreens-cvs-to-get-seniors-covid-19-vaccine-for-free
https://www.thedenverchannel.com/news/national/coronavirus/government-partners-with-walgreens-cvs-to-get-seniors-covid-19-vaccine-for-free
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now … the antibody tests that are widely used do not detect the type of antibody 
produced by the current vaccines being developed. Instead, they pick up on a different 
antibody produced by a natural infection with SARS-CoV-2. However, this could change 
in the future as new antibody tests are developed.2 

The total U.S. Population is about 330 Million. The initially approved vaccines each 
require a series of 2-doses. A minimum of 70% of a population is required for herd 
immunity (see section 4). This means that a minimum of about 460 Million doses will be 
required (assuming two doses per series per patient). Note that I’m not subtracting the 
approximate 10% of the U.S. population that has already been infected as it is unknown 
how long immunity so acquired will last. 

Per the source here.3 

The United States hopes to ship 6.4 million doses of COVID-19 vaccine within 24 hours 
of Food and Drug Administration authorization, and each state has been told how much 
to expect… 

The initial shipments could go out … days after a crucial FDA advisory committee 
meeting on Dec. 10, Health and Human Services Secretary Alex Azar said at a briefing 
Tuesday. 

By the end of the year the United States hopes to have close to 40 million doses of 
COVID-19 vaccine, said General Gustave Perna, who oversees logistics for Operation 
Warp Speed. 

Vaccines will first go to front-line healthcare workers and then to essential workers, 
adults with high-risk medical conditions and in nursing homes, and people aged 65 and 
older, according to guidelines being worked out by the Centers for Disease Control and 
Prevention’s Advisory Committee on Immunization Practices… 

“We believe we can distribute vaccine to all 64 jurisdictions" —  all 50 states, eight U.S. 
territories and six large cities — "within 24 hours of FDA authorization,” Azar said. The 
vaccine will be allocated by population. After the initial push, vaccine doses will be 
shipped weekly. 

3. Follow-on Doses in the Next Few Months 
These doses will be mainly by the three leading providers listed immediately below. Note 
that each patient requires two doses about a month apart, thus 500,000 patients can be 
vaccinated for each million doses as listed below. 

3.1. Pfizer 
From the source here,4 Earlier this month, Pfizer CEO assured consumers that the 
vaccine will be free for all U.S. citizens. He was likely referring to the first 100 million 

                                                 
2 COVID-19 Prevention Network, “The Science of COVID-19 Vaccines and Antibodies”, 

https://www.coronaviruspreventionnetwork.org/coronavirus-vaccine-and-antibody-science/  
3 Elizabeth Weise , USA Today, “HHS secretary asks Americans to stay on guard at Thanksgiving as 

officials prepare for COVID vaccine rollout”, Nov 24, 2020, https://www.usatoday.com/story/news/2020/11/24/6-4-

million-doses-covid-19-vaccine-could-ship-weeks/6411223002/  
4 Sissi Cao, Observer, “COVID-19 Vaccine Prices Revealed From Pfizer, Moderna, and AstraZeneca”, 

11/23/20, https://observer.com/2020/11/covid19-vaccine-price-pfizer-moderna-astrazeneca-oxford/  

https://www.coronaviruspreventionnetwork.org/coronavirus-vaccine-and-antibody-science/
https://www.usatoday.com/story/news/2020/11/24/6-4-million-doses-covid-19-vaccine-could-ship-weeks/6411223002/
https://www.usatoday.com/story/news/2020/11/24/6-4-million-doses-covid-19-vaccine-could-ship-weeks/6411223002/
https://observer.com/2020/11/covid19-vaccine-price-pfizer-moderna-astrazeneca-oxford/
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doses pre-ordered by the U.S. government under Operation Warp Speed. Pfizer has 
promised to deliver that batch before the end of the year, with the possibility of 
expanding the government contract for an additional 500 million doses in 2021. 

As of 12/8 I heard that the current administration has opted out of the “…500 million 
doses…” 

3.2. Moderna 
Like Pfizer, Moderna’s first vaccine batch will be covered by government contracts. But 
pricing will depend on the amount ordered. On Sunday, Moderna CEO Stephen Bancel 
told German newspaper Welt am Sonntag that the company will charge governments 
between $10 and $50 per dose. 

The U.S. has secured 100 million doses for Americans at the cost of $15 per dose. 
(Moderna received nearly $1 billion of U.S. government funding in developing the 
vaccine.) The European Union is reportedly negotiating a deal to keep the per-dose 
price under $25. 

3.3. Oxford / AstraZeneca 
AstraZeneca has a $1.2 billion agreement with the U.S. government to supply up to 300 
million doses to Americans. That funding also included the money used in the vaccine’s 
phase 3 trials. So the per-dose price at which the U.S. government has agreed to 
purchase the vaccine is under $4. 

On Monday, AstraZeneca said it will provide vaccines at cost “in perpetuity” to low- and 
middle-income countries in the developing world. 

As of 12/8 I heard that the current administration is planning on getting 200 million doses 
from AstraZeneca (in the short term), mainly due to this team offering the lowest price 
per dose. 

3.4. Other Pharma Firms 
Johnson & Johnson has started the two-dose Phase 3 trial of its experimental COVID-
19 vaccine, dubbed "ENSEMBLE 2," the pharmaceutical company announced on 
11/15.5 

… Johnson & Johnson aims to administer its experimental COVID-19 vaccine to 30,000 
volunteers globally as part of the trial, through its subsidiary Janssen. 

The company said the two-dose late-stage trial will run in parallel to "ENSEMBLE," the 
single-dose regimen trial it had announced in September. Johnson & Johnson said it 
continues to enroll volunteers in the first study and is on track to meet its target of 60,000 
participants worldwide. 

Reuters reported earlier in the day that the New Jersey-based pharmaceutical giant is 
enrolling 6,000 volunteers at 17 sites in the United Kingdom for the two-dose Phase 3 
trial. 

                                                 
5 Mohit Manghnani, Benzinga via MSN Money, “Johnson & Johnson Begins Two-Dose Phase 3 Trial Of 

COVID-19 Vaccine”, 11/16/2020, https://www.msn.com/en-us/money/news/johnson-andamp-johnson-

begins-two-dose-phase-3-trial-of-covid-19-vaccine/ar-BB1b31l2  

https://www.msn.com/en-us/money/news/johnson-andamp-johnson-begins-two-dose-phase-3-trial-of-covid-19-vaccine/ar-BB1b31l2
https://www.msn.com/en-us/money/news/johnson-andamp-johnson-begins-two-dose-phase-3-trial-of-covid-19-vaccine/ar-BB1b31l2
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Volunteers will be given the first dose of the experimental vaccine called Ad26COV2, or 
a placebo, followed by the second dose or the placebo 57 days later, as per the 
newswire. Ad26COV2 uses an adenovirus vector to transport the immunizing protein 
into the body.  

…Positive results from the single-shot trial will simplify the distribution of millions of 
doses compared to leading rivals requiring two doses. The double-dose trial's efficacy 
will be affected if the participant fails to return to get the second shot. 

J&J has signed a deal with the U.S. Government to deliver 100 million doses of its 
potential coronavirus vaccine for more than $1 billion. 

From the source here,6 French drug-maker Sanofi and GlaxoSmithKline will be 
granted up to $2.1 billion by the U.S. government for the development of their 
coronavirus vaccine candidate, including clinical trials, as well, for manufacturing scale-
up and delivery of an initial 100 million doses. 

Under the terms of the collaborative effort, Sanofi will receive the majority of the U.S. 
government funding. Moreover, the U.S. government will have an option to purchase an 
additional 500 million doses. The vaccine candidate, developed by Sanofi in partnership 
with GSK, is based on the recombinant protein-based technology used by Sanofi to 
produce an influenza vaccine, and GSK’s established pandemic adjuvant technology… 

The two companies said they expected their vaccine candidate to enter Phase 1/2 
clinical trials in September, followed by a Phase 3 study by the end of 2020. If the data 
are positive, the companies can request U.S. regulatory approval in the first half of 2021. 
In parallel, Sanofi and GSK are scaling up manufacturing of the antigen and adjuvant to 
produce up to one billion doses per year globally. 

It was widely reported on 12/10 that Sanofi and GSK’s candidate COVID-19 vaccine 
showed insufficient immune response in older people, delaying its launch to late next 
year. 

Novavax expects its pivotal Phase 3 trial in the U.S. and Mexico to begin in the coming 
weeks (as of Nov 30).7 

Preliminary blinded data on NVX-CoV2373 in older adults has previously been positively 
reviewed by the FDA. 

Additional clinical data from the Phase 2 trial conducted in the U.S. and Australia are 
expected to be unblinded in Q1 2021. 

Novavax was awarded $1.6B in funding from the U.S. government to meet its Operation 
Warp Speed goals to expedite the delivery of 100 million of COVID-19 vaccine doses 
and scale-up manufacturing. 

As of 12/8, I can find no evidence that Novavax has started phase 3 trials in the U.S., 
although they are well along with these trials in the U.K. 

                                                 
6 Ben Mahaney, Yahoo Finance, “Sanofi, GSK Ink $2.1B Covid-19 Vaccine Deal From US Government”, 

August 2, 2020, https://finance.yahoo.com/news/sanofi-gsk-ink-2-1b-113948850.html  
7 Mamta Mayani, Seeking Alpha, “Novavax slips 6% after COVID-19 vaccine update”, Nov 30, 2020, 

https://seekingalpha.com/news/3639860-novavax-updates-on-progress-of-covidminus-19-vaccine-

development  

https://finance.yahoo.com/news/sanofi-gsk-ink-2-1b-113948850.html
https://seekingalpha.com/news/3639860-novavax-updates-on-progress-of-covidminus-19-vaccine-development
https://seekingalpha.com/news/3639860-novavax-updates-on-progress-of-covidminus-19-vaccine-development
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Also note that Merck has two candidates, but I don’t believe that either is past Phase 1, 
and I would not expect either would be approved before late 2021 or 2022. 

4. Vaccine Registries 
Based on the above, it appears that the vaccine-makers will produce plenty of doses of 
highly-effective vaccines by late next year. The next trick will be to get everyone to take 
the doses. 

Currently approximately 10% of the U.S. population has been infected with COVID-19, 
and most of these have at least some short-term immunity. Most experts say that the 
total immunity level for heard immunity will be some number above 70%. Exactly what 
that number is remains to be seen, but it should be noted that the higher the average 
efficacy for the vaccines are, the lower the magic number will be. As we primarily use 
vaccination to approach the magic number, the infection rate should drop dramatically. 
But until this happens, all will still need to continue to wear masks, practice social 
distancing, etc. to prevent infection and contagion, even possibly by people that have 
been vaccinated (see initial comments in section 2). 

The next question is how we (1) encourage people to get vaccinated (especially with the 
added burden of two doses) and (2) determine who has been vaccinated in order to 
return to normal as fast as possible.  

California (and I expect other states) has an Immunization Registry. The California 
Immunization Registry (CAIR) primarily exists to monitor children’s immunizations. The 
following reference is their Mission Page.8 The text below is CAIR’s Mission Statement. 

CAIR Vision, Mission and Goals 

Vision: Any authorized user anywhere in the state of California can immediately obtain 
comprehensive immunization information on any California child. 

Mission: To create and maintain a fully-populated and fully-utilized interactive, 
confidential and secure Immunization Information System that improves immunization 
coverage to protect all Californians from vaccine-preventable diseases. 

Goal 1:  Establish a single, consolidated statewide Immunization Information System 
that is scalable and flexible. 

Goal 2: Create a centralized view and repository of accurate, current, trusted and usable 
data; and foster use of the data maintained in the registry. 

Goal 3: Engage providers, increase electronic data submission to the Registry and 
enhance the user experience. 

Goal 4: Improve or replace existing support applications and ensure the ability to 
communicate with other applications both internal and external to California. 

Goal 5: Automate and streamline internal and external processes to gain operational 
efficiency. 

                                                 
8 California Department of Public Health, California Immunization Registry (CAIR), “Mission Statement”, 

http://cairweb.org/mission-statement/  

http://cairweb.org/mission-statement/
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There are several classes of CAIR users: 

 Health Care Providers: only authorized clinical users of CAIR are allowed to 
enter shots. 9 

 Schools, childcare centers, WIC programs, foster care agencies, and other 
programs can be authorized to look up shot records—but only for the children 
they serve. 

 Parents: By law, parents must be informed before their children’s information is 
added to CAIR. As a parent, you have the right to decide not to share your child’s 
shot records with other CAIR users. CAIR is an excellent tool to help parents 
keep their kids healthy. 

There is also a hardcopy of a child’s immunization record (“yellow card”). A doctor’s 
office can quickly and easily give you a yellow card for school entry, camp, sports teams 
or other reasons. Thus a misplaced yellow card can be easily replaced. 

CAIR is now being expanded to cover adults. Like with children, this would be voluntary. 

Experts are confident that California’s data systems are up to the task at hand. The state 
is working on “a robust data system to track local inventories and doses administered,” 
and it already has a “confidential and secure” Immunization Information System.10 

The data will ultimately reside in California’s Immunization Registry, which supports 
“real-time immunization record query messages” and can return immunization histories, 
according to the Department of Public Health. 

Health providers and the state will be able to keep track of who has received which shots 
when, and inform people when it’s time for a second shot, which is required for both the 
Pfizer and Moderna vaccines. People can expect reminders by text message and email 
when it’s time for their second shots. 

Yellow cards could be used by employers, gyms, restaurants, churches, sports venues 
and other sites where a large number of people gather (especially indoors) during the 
period from shortly after the vaccinations start until we reach herd immunity. During this 
time, these will be important, both as a carrot and a stick. 

                                                 
9 CAIR, “Frequently Asked Questions…”, http://cairweb.org/parent-faq-english/#question1  
10  Teri Sforza, Southern California News Group, via the Mercury News, “Massive coronavirus vaccine 

effort faces enormous challenges in California”, Nov 29, 2020, 

https://www.mercurynews.com/2020/11/29/path-forward-massive-coronavirus-vaccine-effort-faces-

enormous-challenges-in-california/  

http://cairweb.org/parent-faq-english/#question1
https://www.mercurynews.com/2020/11/29/path-forward-massive-coronavirus-vaccine-effort-faces-enormous-challenges-in-california/
https://www.mercurynews.com/2020/11/29/path-forward-massive-coronavirus-vaccine-effort-faces-enormous-challenges-in-california/

