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Topic: COVID-19 Research 

Update 

 
Update on the Pandemic 
 
The Omicron variant was first detected only about five weeks ago by scientists in Africa. In that 
short amount of time, the combination of the Delta and Omicron variant have caused another 
unprecedented winter surge in infections with SAR-CoV-2. On December 4, 2021, the 
proportion of COVID-19 cases in the United States caused by the Delta variant was 99.2%, and 
within a month (as of January 1, 2022) the proportion of cases being caused by the Omicron 
variant was 95.4% (CDC, 2022).  
 
While the majority of new cases in the United States are due to the Omicron variant, people with 
COVID-19 can be sick for several weeks, and individuals may still be dealing with illness from 
the Delta variant. In Springfield, Missouri, officials have reported that 81% of the individuals 
hospitalized for treatment of COVID-19 were sick from the Delta variant rather than the Omicron 
variant (Diamond et al, 2022). Hospitals in Michigan and Minnesota also report that they are still 
treating individuals who are severely ill with the Delta variant.  
 
The CDC released data showing that 41% of infections in the Midwest in the week of December 
27, 2021, were caused by the Delta variant even though nationally, Omicron was had become 
the dominant variant. However, at the same time, only 1% of infections in Texas were caused 
by the Delta variant with the remaining 99% caused by the Omicron variant.  
 

This mix of variants means that the United States is dealing with both the fast 
transmission of the Omicron variant as well as the severity of disease from the 
Delta variant.  

 
 
Model of Omicron Variant Outbreak  
 
Based on the known characteristics of the Omicron variant as of December 16, 2021, 
researchers from the University of Texas at Austin performed a projection of the size of the 
expected surge in cases (Bouchnita et al., 2021). In total, the researchers investigated 20 
different scenarios that varied with respect to the transmission rate and immune evasiveness of 
the Omicron variant relative to the Delta variant as well as the uptake of booster doses of 
COVID-19 vaccines. The analysis spans the period from November 6, 2021, to May 1, 2022, 
and includes the following estimates.  
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The most recent information available on the level of immunity towards SARS-CoV-2 in the 
United States was from August, 2021 and shows that 19.2% of the population has immunity 
from prior infection while 51.8% of the population has been fully vaccinated. The researchers 
assumed that public health policies and behavior of the population will remain constant during 
the study period. Waning of immunity was estimated to occur eight months following vaccination 
and twelve months following infection.  
 
In the most pessimistic scenario, the new variant was assigned the same transmissibility as 
the Delta variant. To simulate the evasion of the immune response observed with the Omicron 
variant, protection provided from immunity, either from vaccination or previous infection, was 
assigned to be 85% lower than the protection against infection observed with the Delta variant, 
32% lower against hospitalization from the Delta variant, and 22% lower against death from the 
Delta variant. Unvaccinated individuals without prior infection were assumed to have a similar 
disease severity as the Delta variant. The level of additional people receiving a booster 
vaccination was also simulated to be low.  
 

The most pessimistic model shows a peak number of reported cases that would 
be 2.2-times larger than the surge observed in January, 2021 with the number of 
hospital admissions 1.8-times larger, and the number of deaths 1.2-times larger.  

 
In the most optimistic scenario, the new variant is assigned to be 50% more transmissible 
than the Delta variant, but there is a lower level of immune escape after either vaccination or 
previous infection. Specifically, there is only a 10% reduction in the protection from infection and 
no change in the protection against severe disease or death. In this best-case-scenario, there 
are also increased levels of additional people receiving a booster vaccination.  
 

The projected peak number of reported cases would be 0.92-times the size of the 
surge observed in January, 2021 (or about the same), with 0.57-times as many 
hospital admissions (equivalent to 57% fewer), and 0.46-times the number of 
deaths (equivalent to 46% fewer).  

 
Increasing booster rates from the current level of 57% to 80% by March 1 decreases the 
projected number of reported cases by 5%, the number of hospitalizations by 12%, and the 
number of deaths by 13%. If the Omicron variant has the characteristics associated with the 
most pessimistic scenario, increasing the number of people with a booster dose of the vaccine 
to 80% would lead to 1.3 million fewer reported cases, 168,000 fewer hospitalizations, and 
39,000 fewer deaths between December, 2021 and May, 2022.  
 

These models show that changes made early during the surge of cases from 
Omicron could avert the overwhelming surges projected under these scenarios. 

 
 
Other Factors to Consider with an Omicron-Variant-Driven Surge 
 
Michael Osterholm, director of the University of Minnesota’s Center for Infectious Disease 
Research and Policy (CIDRAP), observed that the winter surge due to the Omicron variant will 
be different than previous surges because there are large increases in the number of cases all 
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over the country at the same time (Molteni, 2021). Rather than having high levels in one region 
at a time, allowing for movement of resources, Dr. Osterholm predicts a “viral blizzard 
nationwide these next two to eight weeks, and the impact of this perfect storm is going to be felt 
hardest by our health care systems.”   
 
For example, at least 10% of healthcare workers are expected to become infected and have to 
isolate. At one time, more than 900,000 people are expected to not be able to work. Extreme 
stresses are also being observed in the transportation sector, leading to large numbers of 
canceled flights, and in school districts, where schools have been forced to close or move to 
virtual due to staffing shortages (Goldstein, 2022 and Lynch, 2022).  
 
The combination of cases with the Delta and Omicron variant are leading to record levels of 
hospitalizations already. As mentioned above, hospitals in the Midwest region continue to treat 
large numbers of individuals with severe COVID-19 from the Delta variant. Hospitals in Los 
Angeles report that two thirds of the current COVID-19 patients were initially admitted for other 
causes and were found to be positive for the virus after admission (Diamond et al., 2022). 
Officials estimate asymptomatic cases account for 33% of COVID-19 hospitalizations in Baton 
Rouge, between 25% and 50% in Miami, Florida, and around 50% in northern New Jersey.  
 
Even if the symptoms from COVID-19 are not life threatening, individuals with COVID-19 must 
still be kept in isolation to prevent spread in the hospital. This limits the number of spaces 
available for individuals with severe symptoms from COVID-19. There are also reports of 
COVID-19 making existing problems worse. Some individuals with heart failure, asthma, and 
COPD who contract mild COVID-19 have needed to be hospitalized to treat worsening 
symptoms of their original condition. In one instance, a person with diabetes was unable to take 
insulin due to COVID-19 symptoms. Another account described an older individual who woke in 
the middle of the night with a fever from COVID-19 and fell and broke her hip, requiring 
hospitalization.  
 
Many areas around the country have reported record surges of hospitalized individuals with 
COVID-19 while at the same time national staff shortages hit the highest levels of the pandemic.  
 

 
 
During the week of January 3, 54% of hospitals in Rhode Island reported a critical staff shortage 
while Vermont reported 52% of hospitals have a critical shortage. In the Western region of the 
country, 28% of hospitals told federal officials they had critical staffing shortages this week while 
22% of hospitals in the Midwest and 17% in the Northeast reported staffing crises.  

The criteria used to determine a critical staff shortage to instigate 
crisis staffing measures includes:  

 The facility has activated its contingency staffing plan and has 
exhausted all options to address staffing needs, triggering a crisis level 
of staffing. 

 The facility has exhausted all options to group COVID-19-positive 
residents internally or transfer positive residents to COVID-19 care sites. 

 The only remaining approach to ensure adequate resident care and 
safety is to evacuate the facility. 
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Adding to the problem is an expected rapid surge in the number of cases worldwide. The 
University of Washington Institute for Health Metrics and Evaluation released projections that 
show approximately three billion infections globally between now and the end of February. That 
is equivalent to two years’ worth of infections in the next two months. There has been criticism 
of the reliability of the projections from this group in the past, but many agree that a large surge 
will occur even if the magnitude projected by the researchers at University of Washington 
Institute for Health Metrics and Evaluation is off. This large surge is expected to be compounded 
by the apparent lack of effectiveness of the vaccines from China against the Omicron variant 
suggest that leave a large proportion of the world population vulnerable to severe disease and 
the societal disruptions associated with them (Molteni, 2021 and Begley, 2020).  
 
Along with staff shortages, shortages of the medications that have been proven to work against 
the Omicron variant are occurring (Robbins, 2022). Some hospitals have reported that they are 
completely out of certain drugs while others have only a few dozen treatment courses on hand. 
In areas where shortages are occurring, individuals at high risk of severe disease who have 
been vaccinated are being turned away without treatment because they have more protection 
than those who are unvaccinated. The New York Times reports that Family Health Centers of 
San Diego, a network of clinics for low-income patients, is turning away about 90% of the 
hundreds of people who are eligible for COVID-19 antibody treatment or the antiviral 
medications. New York City had received 1,300 treatment courses of Paxlovid, and all were 
utilized within a week. Some states have sent their allotments to nursing homes while others 
have sent theirs to commercial pharmacy chains in an attempt to make the medicine widely 
available. Hospitals with supplies of the GlaxoSmithKline antibody have had to save the 
medication for use in only the most severely immunocompromised individuals. The University of 
Washington has three hospitals in their system serving tens of thousands of patients and only 
received 60 courses of Paxlovid.  
 
The one upside that may occur from a surge that could potentially infect 40% of the world’s 
population is that population-wide immunity would rise. Therefore, after the Omicron wave 
subsides, transmission should drop to very low levels. Ramping up production of antiviral 
medication, such as Pfizer’s Paxlovid, will also be expected to lower the number of people that 
need treatment in the hospital, as well as the number of people that die. This hopeful state is 
only achievable, however, if there aren’t any additional variants that develop in the interim.  
 
The number of mutations observed in the Omicron variant was unexpected, and not the typical 
stepwise evolution from one variant to another. Experts had expected the next variant to be a 
derivative of the Delta variant, but the Omicron variant’s closest evolutionary relatives are 
strains from the summer of 2020, including the Alpha variant. This type of jump in the 
evolutionary path is most easily explained if there was incubation in an animal reservoir 
(Branswell, 2021). This scenario is still hypothetical, but very possible. SARS-CoV-19 has 
been found to be present in dogs, cats, mink, tigers, lions, gorillas, and white-tailed deer. 
Several studies in the Midwest region of the United States showed that 40% of white-tailed deer 
had antibodies to SARS-CoV-2, and 33% of deer in Iowa were found to have an active case of 
COVID-19 (Molteni, 2021 and Wappes, 2021).  
 
Based on the persistence of infection in multiple species, experts do not expect SARS-CoV-2 to 
disappear from circulation the way SARS-CoV-1 did. The long-term level of impact on human 
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health cannot yet be predicted, but the approach of communities trying to ride out the current 
surge before returning to normal has been shown to be ineffective in controlling the pandemic 
and would seem to have little chance of leading to prevention of further SARS-CoV-2 outbreaks 
in the future.  
 
 

Update of the Omicron Variant 
 
In South Africa, where the first cases of the Omicron variant were identified, the recent outbreak 
seems to be ending (Guardian, 2022). Reports show that the number of confirmed new cases 
decreased by 30% in a week. Government officials have noted that even with the high number 
of cases, there were lower rates of hospitalization compared to previous waves.  
 

It is not known if the same pattern will be observed in the United States, and the 
most recent national data suggests that hospitalization rates in the United States 
are nearing the level observed last winter before vaccines were widely available.  

 
The response in the United States may vary from that seen in South Africa due to differing 
levels of immunity in the two populations. The wave from the Omicron variant also began at the 
start of summer in South Africa rather than the start of winter in the Northern Hemisphere. There 
has previously been an increase in transmission during colder weather that could also affect the 
length of the outbreak in the United States.  
 
While the Omicron variant has already begun to have major impacts on communities, evidence 
continues to suggest that the symptoms associated with the Omicron variant on an individual 
level are less likely to produce severe disease. Experiments in animals and evaluation of the 
epidemiological data both support the initial observation that fewer people develop severe lung 
complications from the Omicron variant.  
 
In a report released on a preprint server, researchers from the National Institute of Allergy and 
Infectious Diseases, part of the United States Institutes of Health, investigated the course of 
disease in mice (Diamond, et al., 2021). After infection with the Omicron variant, it was found 
that the mice had less evidence of weight loss and a lower amount of virus produced in the 
upper and lower respiratory tracts when compared to infection with previous variants of SARS-
CoV-2. Similar results were observed in hamsters.  
 

The researchers conclude that based on their own research and similar results 
from other, independent laboratories, the Omicron variant causes an attenuated 
lung disease compared to previous variants, which corresponds with the 
preliminary results observed in people with the Omicron variant. 

 
Another preprint report describes a difference in the way in which the spike protein of the virus 
interacts with the ACE-2 receptor on cells (Kupferschmidt and Vogel, 2022). In the Alpha and 
Delta variants, an area of the spike protein is susceptible to being cut by a cellular protein called 
TMPRSS2. When the spike protein is cut at this spot, it is able to rearrange and promote fusion 
of the virus membrane with the cell membrane, and the virus invades the cell. In the Omicron 
variant, this part of the spike protein has been mutated, and TMPRSS2 is not able to easily cut 
the protein. Instead, the Omicron variant must be absorbed into the cell through a different route 
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called the endosomal pathway. This change may lead to differences in how the virus interacts 
with cells and what types of cells become infected. For example, the amount of TMPRSS2 on 
the outside of cells differs between the upper and lower respiratory tract. Additionally, the 
hindered ability to utilize TMPRSS2 to enter cells would prevent infected cells from fusing with 
neighboring cells, which leads to a construct called syncytia that are associated with more 
severe disease.  
 
Evaluation of the relationship between the number of cases and the number of deaths from 
COVID-19 also suggests that Omicron is less severe than previous variants (Schulthess, 2021). 
During previous surges, as the number of cases increased, there was a similar increase in the 
number of deaths from COVID-19. The number of deaths was found to peak around two to 
three weeks after new cases started to rise. In the United Kingdom, on December 10, 2021, the 
number of new cases was increasing by 35% per day, but there has not been an associated 
increase in the number of deaths. Instead, there has been a decline in the rate of deaths in the 
United Kingdom. The corresponding data on the number of deaths in the United States from 
COVID-19 has been continually increasing on a national level over the past few weeks with a 
14.4% increase in the last seven day, and may not be conforming to the patterns observed in 
the United Kingdom (CDC, 2022).  
 
The United Kingdom Health Security Agency has released a report on December 31, 2021 
describing hospitalization and vaccine effectiveness for the Omicron variant (UK Health Security 
Agency, 2021).  
 

 
 
In the first evaluation, which included around 500,000 individuals of all ages who were 
diagnosed both in the community and on the first day of hospital admission, the risk of needing 
care at the emergency room or of admission to the hospital was about 50% lower for the 
Omicron variant than the risk previously seen with the Delta variant. The reduction in the risk of 
needing treatment at the emergency room or after admission to the hospital was reduced by 
81% when individuals had received two or three doses of a vaccine.  
 
The second evaluation included only individuals over the age of 18 who were symptomatic and 
had been diagnosed in the community, followed by a hospital admission. This allows for a 
reduction of the impact of having asymptomatic COVID-19 detected at the time of hospital 
admission for other reasons. The vaccine effectiveness was calculated for this group of 
participants.  
 

The analysis of two groups of participants revealed that  

 There is an overall reduced risk of hospitalization from the Omicron 
variant compared to the Delta variant 

 There is also a substantial reduction in the risk of hospitalization 
from the Omicron variant after three doses of vaccine compared to 
those who are unvaccinated.   
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The risk of hospitalization (68%) and the vaccine effectiveness (88%) differ because the 
calculation of vaccine effectiveness includes the protection provided by the vaccine from getting 
a symptomatic COVID-19 infection in the first place. The authors also highlight that despite the 
reduction in the risk of hospitalization and preserved vaccine effectiveness against 
hospitalization, the very high number of Omicron cases means that there may still be large 
numbers of admissions to hospital.  
 
Another trend that is becoming evident is the increase in the number of children hospitalized 
with COVID-19 (Jeong and Hassan, 2022). On January 5, 2022, more than 4,000 children were 
hospitalized and positive for COVID-19. On December 25, 2021, fewer than 2,000 children were 
hospitalized with COVID-19. Some of the individuals are expected to have asymptomatic 
COVID-19 that was only detected when they were admitted for other reasons to the hospital.  
 

However, unvaccinated 12 to 17-year-olds are eleven-times more likely to be 
hospitalized for treatment of COVID-19 than vaccinated individuals of the same 
age.  

 
This means that as the number of people in the United States with COVID-19 increases, the 
number of children who require treatment for COVID-19 symptoms in the hospital will also 
increase (Soucheray, 2022).  
 
 
Transmission of the Omicron Variant and Immune Escape 
 
Estimates of transmission rates from the number of cases around the world suggest that the 
Omicron variant is two to five-times as infectious as the Delta variant (Molteni, 2021). A study in 
South Africa indicates that the apparent large increase in the transmissibility of the Omicron 
variant is influenced by two separate components: increased transmissibility and the ability to 
evade immunity from vaccination or previous infection (Yang et al., 2021).  
 

The researchers determined that the Omicron variant is only 1.36-times more 
transmissible than the Delta variant, and the remaining increase in the apparent 
infectiousness is due to the variant’s ability to evade the immune response.  

 
This increase in infectiousness observed in the Omicron variant is thought to stem from an 
ability to replicate faster in cells. The new variant has also been found to contain a mutation that 

The researchers found that   

 After three doses of vaccine, the risk of hospitalization for 
symptomatic COVID-19 from the Omicron variant was 
reduced by 68% when compared to individuals with COVID-19 
from the Omicron variant who were not vaccinated. 

 The correlates to a vaccine effectiveness of 88% against 
hospitalization from infection by the Omicron variant after three 
doses of vaccine. 
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helps to inhibit the function of interferon in the early immune response to viral infection 
(Wadsman, 2021).  
 
During the study in South Africa, it was estimated from antibody testing that a large majority of 
the population had previously been infected with SARS-CoV-2. Previous studies have shown 
that the Delta variant has a reinfection rate, or proportion of people who become re-infected with 
a virus, of 27.5%. 
 

Omicron was found to overcome immunity due to prior infections and vaccination 
in 55% of individuals.  

 
Epidemiological studies in Denmark also highlight the increased rate infection in people with 
immunity of the Omicron variant over the Delta variant (Kupferschmidt and Vogel, 2022). 
Researchers compared the likelihood of vaccinated and unvaccinated members of a household 
to become infected when one member of the household was sick with either the Delta or 
Omicron variant.  
 

For the Delta variant, unvaccinated individuals were twice as likely as those who 
were fully vaccinated to be infected by another household member. However, 
during the outbreak of the Omicron variant, unvaccinated and fully vaccinated 
people had roughly equal chances of catching the virus.  

 
There was still a difference in the spread of the infections based on the vaccination state of the 
initial person, and an unvaccinated person was 41% more likely to infect another household 
member than a fully vaccinated one. Having a third dose (or booster) also reduced the risk of 
infection from a family member with the Omicron variant by 50%.  
 
The ability of the Omicron variant to overcome immunity from both vaccination and previous 
infection increases the number of individuals who are susceptible to the virus in the population. 
Combined with the high level of infectiousness, the large number of susceptible individuals 
leads to an extremely rapid spread of infection.  
 
A study of household transmission in Nebraska also illustrates the ability of the new variant to 
infect both those who have had a previous infection as well as those who are vaccinated 
(Jansen et al., 2021). The first individual in the family to become ill (the index patient) had 
visited Nigeria to attend an international conference. The individual received a negative antigen 
test on November 21 before returning to the United States. He arrived at his home on 
November 23 and continued to be asymptomatic. There were five other members in his 
household, four had a confirmed SARS-CoV-2 infection previously; one had also been fully 
vaccinated. The fifth member of the family had symptoms consistent with COVID-19 around the 
same time as the other family members but did not have a positive test.  
 
On November 24, the index patient began to have COVID-19 symptoms and received a positive 
COVID-19 test on November 26. The other family members had symptom onset between 
November 24 and November 26 with the median interval between earliest possible exposure to 
the index patient and symptom onset of 73 hours.  
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This scenario allowed investigators to determine that the incubation period for the 
Omicron variant is around three days compared to more than five days for the 
original strain and four days for the Delta variant.  

 
All of the individuals with a previous confirmed case of COVID-19 had mild disease with what 
they described as fewer symptoms than the initial illness. None had a loss of smell or taste 
during this infection, but all four had loss of smell and taste during their first infection. The fifth 
individual without a confirmed previous case of COVID-19 who was unvaccinated reported 
cough, joint pain, congestion, fever, and chills. 
 
 
Interactions between the Omicron Variant and Components of the Immune System 
 
The immune response has multiple facets, and antibodies, which are produced by B cells, and T 
cells are two of the major components that specifically target a foreign body. They function at 
different times and in different ways that overlap and allow for more robust protection from 
infection. One function of antibodies is to bind to the proteins on the outside of the virus in 
order to prevent it from interacting with and infecting cells, a process called neutralization. This 
role makes antibodies more important at the start of an infection near the time of exposure to a 
sick individual. Strongly neutralizing antibodies are a key part of preventing an infection.  
 
T cells function as the backup to combat viruses that evade the antibodies. If a cell becomes 
infected, it starts to produce proteins from the virus on its surface. T cells detect these proteins 
and kill the infected cells to stop the production of more virus. Other T cells can also interact 
with virus particles and destroy them so that fewer cells become infected. Because T cells 
remove infected cells from the body, the response of T cells is most important after a person 
becomes infected with a virus, and a robust T cell response leads to a shorter infection with less 
severe symptoms.  
 
In order for antibodies to neutralize a virus, they need to be able to firmly interact with the spike 
protein of SARS-CoV-2. If a virus contains a large number of mutations in the spike protein, 
antibodies may not recognize the virus as well, allowing for an increase in infections. However, 
T cells can function by interacting with any of the proteins from the virus because they are 
present on the surface of infected cells rather than in the assembled virus particle. Therefore, 
the T-cell response is often less affected by mutations in a virus.  
 

Combining the antibody and T-cell response means that even if a virus is able to 
evade neutralization by antibodies, the T-cell component of the immune system is 
still able to reduce the effect of an infection.  

 
The ability of the Omicron variant to overcome the immune response mediated by neutralizing 
antibodies has been observed in multiple studies. However, studies indicate that the T-cell 
response has not been as affected by the mutations in the Omicron variant.  
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Studies showing reduction in antibody neutralization towards the Omicron variant: 

 Antibody medications from Lilly (bamlanivimab and etesevimab), Regeneron 
(Casirivimab and imdevimab), AstraZeneca (tixagevimab and cilgavimab), and Brii 
Biosciences (BRI196, investigational) were greatly reduced and not expected to be 
effective against the Omicron variant (Cao et al., 2021).   

 Sotrovimab, from GlaxoSmithKline, retained the ability to strongly interact with the 
Omicron variant, but the neutralizing activity was decreased (Cao et al., 2021)  

 Antibodies produced in response to the Pfizer-BioNTech vaccine were 22-times less 
effective at neutralizing the Omicron variant compared to the original virus used to 
develop the vaccine (Cele et al., 2021).  

 Antibodies from individuals who were vaccinated with the Pfizer-BioNTech vaccine and 
had evidence of a previous SARS-CoV-2 infection retained neutralizing activity against 
the Omicron variant (Cele et al., 2021).   

 Antibodies extracted from people who had a previous infection or had received 2 doses 
of mRNA vaccine had undetectable to very low neutralizing activity to the Omicron 
variant (Carreno et al., 2021). 

 Antibodies extracted from people who were vaccinated with 3 doses of mRNA vaccine, 
vaccinated with 2 doses of mRNA vaccine after COVID-19, or vaccinated with 3 doses of 
mRNA vaccine after COVID-19 maintained neutralizing activity against the Omicron 
variant, but the level was reduced compared to the virus used to develop the vaccine 
(Carreno et al., 2021).  

 Antibodies from 10 individuals previously infected had undetectable (8 samples) to very 
low (2 samples) neutralizing activity against the Omicron variant (Liu et al., 2021). 

 There was a reduction in the neutralizing antibody activity against the Omicron variant in 
individuals vaccinated with the Pfizer-BioNTech vaccine (reduced more than 21-times) 
and the Moderna vaccine (reduced more than 8.6-times), and the Johnson & Johnson 
vaccine and the AstraZeneca-Oxford vaccine had no detectable neutralizing activity 
(Lou et al., 2021).   

 Individuals with a booster dose of the same mRNA vaccine had a mean reduction in 
neutralizing activity of 6.5-fold, but all of the samples had detectable activity (Liu et al., 
2021).  

 Omicron was completely or partially resistant to all of the antibodies tested from 
nine monoclonal antibody therapies and 115 individuals vaccinated or with a previous 
infection (Planas et al., 2021). 

 Antibodies from individuals fully vaccinated with the Pfizer-BioNTech or AstraZeneca-
Oxford vaccines within 5 months of testing showed a barely detectible response against 
Omicron (Planas et al., 2021).   

 Antibodies extracted from people who had recovered from COVID-19 6-12 months ago 
displayed low or no neutralizing activity against the Omicron variant (Planas et al., 2021).   

 Booster doses of the Pfizer-BioNTech vaccine and vaccination of previously infected 
individuals showed neutralizing activity against Omicron, but it was 6 to 23-times lower 
than the response to Delta (Planas et al., 2021). 
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Because some individuals in different regions of the country are infected with Delta, all of the 
authorized monoclonal antibody treatments are still effective for these individuals.  
 

While the level of antibody recognition was found to be reduced for the Omicron 
variant, several studies have found that the level of T-cell responses is preserved.  

 
Researchers in Italy investigated the effect of the T-cell response from four different vaccines, 
the Pfizer-BioNTech vaccine, the Moderna vaccine, the Johnson & Johnson vaccine, and the 
Novavax vaccine against the different variants of SARS-CoV-2 (Tarke et al., 2021). In the study, 
the level of the response the two main types of T cells (killer T cells and helper T cells) 
remained at 83% to 85% regardless of the vaccine or variant of SARS-CoV-2. There were 
large decreases observed, however, in the response of the B cells produced after vaccination 
and in the ability of antibodies to neutralize the different variants. 
 
A second study of the T-cell response to the Omicron variant investigated individuals vaccinated 
with the Pfizer-BioNTech vaccine, the Johnson & Johnson vaccine, and unvaccinated 
individuals who had recovered from COVID-19 (Keeton et al., 2021). As with the previous study, 
the T-cell response to the Omicron variant was maintained at levels 70% to 80% of the 
response observed against earlier strains of the virus. Several other studies found similar levels 
of T-cell response to the Omicron variant, suggesting that the level of protection can be 
generally applied across different populations (De Marco et al., 2021).  
 

Therefore, even with extensive mutations that cause a reduced susceptibility to 
neutralizing antibodies, the majority of T-cell response, induced by vaccination or 
natural infection, continues to recognize the Omicron variant.  

 
This combination of reduced effectiveness of antibodies toward the Omicron variant and well-
preserved T-cell immunity explains the current pattern of infection and severe disease.  
 

A large number of individuals in the world-wide community are susceptible to the 
virus again, but immune memory still protects individuals from severe disease.  

 
The majority of people hospitalized for COVID-19 continues to be unvaccinated individuals and 
those who did not mount a good immune response due to immune system problems. It also 
explains the apparently milder symptoms of the Omicron variant in South Africa as many of the 
residents of the area were previously infected with earlier strains.  
 
 
Testing for the Omicron Variant 
 
The CDC has released confusing recommendations for the use of at-home antigen-based tests 
for COVID-19.  
 

The utility of the tests to detect the virus has not changed. Evaluation by a 
number of groups indicates that the mutations in the Omicron variant has not 
compromised the ability of the tests to detect parts of the virus.  
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The potential change that was detected is connected to the extremely infectious manner of the 
Omicron variant. Antigen tests cannot detect virus when it is at low levels at the beginning of an 
infection. In past outbreaks with different variants, the tests were found to be a good surrogate 
for infectivity. In other words, the level of virus that produced a positive test was near the same 
level at which a person could infect other people. With the Omicron variant, people have been 
found to be infectious earlier. For example, a study investigating the use of antigen and PCR-
based testing in individuals at high risk of exposure to SARS-CoV-2 found that most Omicron 
cases were infectious for several days before the infection was detectable by rapid 
antigen tests (Adamson et al., 2022). In four cases, the researchers were able to confirm that 
infected people transmitted the virus to others during the period before they had a positive result 
on the rapid antigen test. It is possible there were additional cases of transmission that were not 
able to be identified. Authors from the report told STAT News, “We named four because there 
were four that were confirmed through contact tracing and epidemiology investigation. There 
were likely many more.” 
 
There has also been some evidence from multiple sources that the Omicron variant may be 
easier to detect in saliva samples rather than nasal samples (Herper, 2022). This change could 
be due to the way the highly mutated spike protein interacts with cells in the upper respiratory 
system. The Omicron variant also seems to be less likely to cause changes in people’s sense of 
smell, which may also be due to less pervasive infection in the nasal cavity.  
 

It is important to know that even though the timing of infectiousness differed with 
the Omicron variant, the tests detected the virus in EVERY case.  

 
Tests should also be taken as instructed in the instructions from the company because the 
levels of accuracy of the test are based on use with the printed instructions. If a company 
amends the instructions after further study, they will be available from the company and only 
applicable to the specific test mentioned.  
 
Antigen tests continue to be less sensitive than PCR-based tests for detection of infection 
before symptoms and early in the course of disease, but a positive antigen test should be 
considered proof of COVID-19. Overall, antigen tests remain able to detect COVID-19 infections 
from the Omicron variant and all other known variants and can reliably diagnose individuals 
once the level of virus in the nasal cavity is high enough. The possibility of infectiousness early 
in the course of disease suggests that quarantine measures after a known exposure should be 
carefully followed.  
 
 

Vaccine Updates 

 
The FDA has shortened the interval between the second dose of COVID-19 vaccine and a third 
booster dose from six months to five months (Branswell, 2022). This change is for adults and 
adolescents age 12 to 18 who received either the Pfizer-BioNTech vaccine or the Moderna 
vaccine. It is recommended that individuals who received the Johnson & Johnson vaccine 
receive a booster two months after their first dose.  
 
Individuals who are aged five to eleven who are moderately or severely immunocompromised 
will be able to get a third dose of the Pfizer-BioNTech vaccine 28 days after their second dose.  
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Vaccination of Adolescents 12 to 15 Years Old 
 
On January 3, 2022, the FDA extended the Emergency Use Authorization (EUA) for the Pfizer-
BioNTech vaccine to include booster shots for people aged 12 to 15 (Branswell, 2022). The 
CDC Advisory Committee on Immunization Practices (ACIP) group also recommended the 
additional dose of the Pfizer-BioNTech vaccine. The discussion on authorizing a booster shot 
mainly surrounded the risk from COVID-19 versus the risk of myocarditis in younger individuals. 
During the meeting, representatives from the Israeli Ministry of Health described their 
experience with the use of booster doses in 12 to 15-year-olds. At this time, there have been 
only two cases of myocarditis associated with 41,610 doses, and one of the affected individuals 
had previously had pericarditis unrelated to COVID-19 vaccination (Branswell, 2022b).  
 

With the high level of transmission of Omicron in the United States, the experts on 
the panel decided that there was a larger risk from COVID-19 than from 
myocarditis at this time.  

 
An interim report from an ongoing study of the effectiveness of the Pfizer-BioNTech vaccine in 
adolescents age 12 to 15 showed that vaccination with two doses was 92% effective against 
SARS-CoV-2 infections caused by the Delta variant. In the study, 243 adolescents aged 12 to 
17 years were tested for SARS-CoV-2 by PCR-based testing each week, irrespective of 
symptoms, between July 25, 2021, and December 4, 2021.  
 
There is also new evidence that vaccination protects against the development of the associated 
COVID-19 condition, multisystem inflammatory syndrome in children (MIS-C) (CIDRAP, 2021). 
A study performed in France showed that out of the 107 teens hospitalized with MIS-C, none 
were fully vaccinated and seven had received one dose. The study included children aged 12 to 
18 who were admitted to one of the 41 pediatric intensive care units in France between 
September 1, 2021 and October 31, 2021, which corresponded to a surge of cases in France 
from the Delta variant.  
 
 
Safety of the Pfizer-BioNTech Vaccine in Individuals aged Five to Eleven 
 
Evaluation of reports to the Vaccine Adverse Event Reporting System (VAERS) and v-safe cell 
phone app since the authorization of the Pfizer-BioNTech vaccine for children aged five to 
eleven indicates that the safety profile continues to be similar to that observed in the clinical 
trials (Hause et al., 2021). Between November 3, 2021, and December 19, 2021, around 8.7 
million doses had been administered to children in the United States. There were 4,249 reports 
of adverse events after vaccination reported through the VAERS, and 97% were classified as 
not serious. After the second dose, there were a total 17,180 local and 12,223 systemic 
reactions reported using the v-safe app.  
 
The most commonly reported non-serious events in VAERS were related to vaccine 
administration, and 27.9% of the reports were “no adverse event”, 22.3% were product 
preparation issues, and 16.3% were incorrect dose administered. The median age of children 
with a serious adverse event was nine years. The most common events of the 100 reports to 
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VAERS were fever in 29.0% (corresponding to 29 children), vomiting in 21.0% (corresponding 
to 21 children), and increased troponin in 15.0% (corresponding to 15 children). Troponin is a 
protein that is detected in the bloodstream when heart damage occurs, and for this group of 
individuals suggests myocarditis. Of the 15 potential myocarditis cases, eleven were verified. At 
the time of the report, seven had recovered and the remaining were recovering. The two deaths 
that were reported after vaccination were found to be unrelated to vaccination and occurred in 
children who had complicated medical issues before administration of the vaccine.  
 
The information reported on the v-safe system included 42,504 children. In this system, parents 
fill out periodic reports during a set time period after each dose. There were more systemic 
reactions reported after the second dose compared to the first dose. The most frequently 
reported reactions after either dose were injection site pain, fatigue, and headache. Fever was 
more likely after the second dose than the first dose. For both the first and second dose, 
reactions were most frequent on the day after vaccination. Approximately 5% of parents 
reported that their child was unable to perform normal daily activities on the day after receipt of 
the first dose, and 7.4% reported it after the second dose. Around 1% of parents reported 
seeking medical care in the week after vaccination. Fourteen of those who required medical 
care were treated at a hospital while the remaining 441 were seen via a normal clinic 
appointment. Of those who could be contacted before publication of the report, two had 
appendicitis, one had vomiting and dehydration, one had a respiratory infection, and one had 
retropharyngeal cellulitis. One reported hospital case was also found to have been an error.  
 
 
Additional Boosters in Israel 
 
Israel has announced that a fourth dose of the Pfizer-BioNTech vaccine (or a second booster 
dose) would be made available to people over the age of 60 years and healthcare workers 
(Schnirring, 2022). The announcement came after researchers reported promising results from 
a clinical trial involving 154 hospital workers. Additional studies in Israel have indicated that the 
increase in the immune response from a third dose of Pfizer-BioNTech begins to wane after 
about three months. The workers had all had their first booster (corresponding to a third dose) 
before August 20, 2021.  
 

The fourth dose of the vaccine was found to produce a five-fold increase in 
antibody levels. 

 
The side effect profile was reported to be similar to that observed after the third dose.  
 
 

COVID Treatments 
 
The COVID-19 treatment developed by Pfizer, which is called Paxlovid, was authorized for use 
in individuals twelve and over as long as they weigh at least 88 pounds (Herper, 2021). The 
orally available pill is an antiviral that has been found to reduce the risk of severe disease when 
given soon after diagnosis. The medication acts in a different manner than antibodies, and 
therefore is not expected to be affected by the mutations observed in the Omicron variant. While 
this move expands the number of people who can be treated, currently available supplies 
remain limited.  
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Convalescent Plasma 
 
A new study by researchers at Johns Hopkins also has shown that use of highly concentrated 
convalescent plasma soon after diagnosis can prevent serious complications from COVID-19 
(Sullivan et al., 2021). There had been uncertainty on the effectiveness of convalescent plasma 
due to inconsistencies and problems with the protocols of previous studies.  
 
This study was a double-blind, randomized trial with 1,225 participants who were over the age 
of 18, had symptomatic COVID-19, and were within eight days of symptom onset. The 
participants were not required to be at high risk of severe COVID-19 symptoms. Each 
participant was infused with either convalescent plasma with high levels of neutralizing 
antibodies or plasma from donors who had not had COVID-19.  
 
It was found that 2.9% of participants who received the convalescent plasma required treatment 
of COVID-19 within 28 days of the infusion while 6.3% of individuals who received the control 
plasma required hospitalization for COVID-19. There were three deaths in the control group and 
none in the group treated with convalescent plasma.  
 

This corresponds to a 54% reduction in the risk of hospitalization with use of 
convalescent plasma.  

 
This result is similar to the effect observed in trials investigating the use of monoclonal 
antibodies, which showed a 50% to 70% reduction in medical visits for treatment of COVID-19. 
The time between symptom onset and treatment was longer in this study (eight days) than in 
the studies of monoclonal antibodies (five days for sotrovimab and three days for bamlanivumab 
and etesevimab). An increase in the interval between symptom onset and treatment allows for 
successful treatment even when testing services are slowed down due to high volume.  
 
The donor plasma was from 333 donors, and some of the units were able to be split between 
two to four participants. The level of antibodies reported was based on the amount of antibodies 
to the spike protein, and 81% of the units utilized met the FDA definition of high titer. Use of 
convalescent plasma is available without patent restrictions, is relatively inexpensive to produce, 
and a single donor is able to provide several, high-titer units for use in multiple recipients.  
 
The plasma used in the study was collected in 2020, before vaccines were available. Therefore 
all the donors with antibodies had previously had COVID-19. However, the lead author of the 
study told the Washington Post that now that vaccines are in wide use, it will be easier to collect 
plasma with high levels of antibodies against SARS-CoV-2, and it will not be necessary to use 
only those who have previously had COVID-19 (Shepherd and McGinley, 2021). This alternate 
source of antibody treatment may become more important as most of the manufactured, 
monoclonal antibody treatments have been found to be ineffective against the Omicron variant.  
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Evaluation of the Products Authorized by Emergency Use Authorization Methods 
 
Researchers collected and evaluated the quality of the scientific evidence supporting use of 
products that have been authorized for use through the Emergency Use Authorization (EUA) 
procedure since the start of the pandemic (Moshkovits and Shepshelovich, 2021). Between 
January 1, 2020, and January 22, 2021, there have been 393 products granted EUA for COVID-
19-related purposes. A large majority were diagnostic tests (84%), but there were also 54 
medical devices and ten drugs or vaccines authorized.  
 
The evidence supporting the authorization for the diagnostic products was mainly comprised of 
comparisons with various previously authorized assays (77%) and by analytical in vitro studies 
(33%). There was no supporting evidence provided for most medical devices (59%). If there 
was supporting evidence, it was derived from laboratory data (24% of the 54 devices). The 
EUAs for drugs and vaccines were mainly supported by randomized, controlled trials (70%), and 
80% had not been previously approved for other indications. One drug and one vaccine have 
been given full FDA approval.  
 
Out of the 393 products given EUA status, 17 (corresponding to 4%) have had the category 
revoked. There were two drugs, seven medical devices, and eight diagnostic tests that were 
removed from use, and 59% were due to problems with efficacy or safety.  
 
 

References 
 
Adamson B, Sikka R, Wyllie AL, Premsrirut P. Discordant SARS-CoV-2 PCR and Rapid Antigen 
Test Results When Infectious: A December 2021 Occupational Case Series. medRxiv. 
Published January 5, 2022. Accessed January 10, 2022 at 
https://www.medrxiv.org/content/10.1101/2022.01.04.22268770v1  
 
Anthes E, Jewett C. Emerging Data Raise Questions About Antigen Tests and Nasal Swabs. 
The New York Times. Published January 5, 2022. Accessed January 6, 2022 at 
https://www.nytimes.com/2022/01/05/health/covid-rapid-test-omicron-detection.html  
 
Begley S. Influential Covid-19 model uses flawed methods and shouldn’t guide U.S. policies, 
critics say. STAT News. Published April 17, 2020. Accessed on January 6, 2022 at 
https://www.statnews.com/2020/04/17/influential-covid-19-model-uses-flawed-methods-
shouldnt-guide-policies-critics-say/  
 
Bouchnita A. et al. COVID-19 Scenario Projections: The Emergence of Omicron in the US. The 
University of Texas at Austin COVID-19 Modeling Consortium. Published December 16, 2021. 
Accessed on January 6, 2022 at https://covid-
19.tacc.utexas.edu/media/filer_public/20/b0/20b055db-78da-41e6-a1e4-
d3afaad6167b/omicron_emergence_-_us_scenarios_-_ut.pdf  
 
Branswell H. Some experts suggest Omicron variant may have evolved in an animal host. STAT 
News. Published December 2, 2021. Accessed on January 6, 2021 at 
https://www.statnews.com/2021/12/02/some-experts-suggest-omicron-variant-may-have-
evolved-in-an-animal-host/  

https://www.medrxiv.org/content/10.1101/2022.01.04.22268770v1
https://www.nytimes.com/2022/01/05/health/covid-rapid-test-omicron-detection.html
https://www.statnews.com/2020/04/17/influential-covid-19-model-uses-flawed-methods-shouldnt-guide-policies-critics-say/
https://www.statnews.com/2020/04/17/influential-covid-19-model-uses-flawed-methods-shouldnt-guide-policies-critics-say/
https://covid-19.tacc.utexas.edu/media/filer_public/20/b0/20b055db-78da-41e6-a1e4-d3afaad6167b/omicron_emergence_-_us_scenarios_-_ut.pdf
https://covid-19.tacc.utexas.edu/media/filer_public/20/b0/20b055db-78da-41e6-a1e4-d3afaad6167b/omicron_emergence_-_us_scenarios_-_ut.pdf
https://covid-19.tacc.utexas.edu/media/filer_public/20/b0/20b055db-78da-41e6-a1e4-d3afaad6167b/omicron_emergence_-_us_scenarios_-_ut.pdf
https://www.statnews.com/2021/12/02/some-experts-suggest-omicron-variant-may-have-evolved-in-an-animal-host/
https://www.statnews.com/2021/12/02/some-experts-suggest-omicron-variant-may-have-evolved-in-an-animal-host/


 
 

The information provided in this report is not intended to represent a complete compilation of all treatment options available nor is it 
to be interpreted as medical advice. The information is intended to serve solely as a guide to facilitate a discussion between you and 
your medical provider(s). Medical decisions should be made only after consultation with and at the direction of your treating 
physician(s). 

Copyright © 2021 PinnacleCare International, LLC. All rights reserved.  
No part of this material may be reproduced in any form, or by any means, without the prior written consent of PinnacleCare 
International, LLC.                                                                     

18 
 
 

 
Branswell H. FDA authorizes first Covid-19 booster shot for teens aged 12 to 15. STAT News. 
Published January 3, 2022. Accessed on January 3, 2022 at 
https://www.statnews.com/2022/01/03/fda-authorizes-first-covid-19-booster-shot-for-teens-
aged-12-to-15/  
 
 
Branswell H. CDC recommends teens 12 to 17 should receive a Covid-19booster shot. STAT 
News. Published January 5, 2022. Accessed on January 6, 2022 at 
https://www.statnews.com/2022/01/05/cdc-advisers-recommend-teens-should-receive-covid-
booster/  
 
Cao, Y et al. Omicron escapes the majority of existing SARS-CoV-2 neutralizing antibodies. 
Nature. Published December 23, 2021. Accessed on January 3, 2021 at 
https://media.nature.com/original/magazine-assets/d41586-021-03796-6/d41586-021-03796-
6.pdf  
 
Carreño JM et al. Activity of convalescent and vaccine serum against SARS-CoV-2 Omicron. 
Nature. Published December 31, 2021. Accessed on January 3, 2021 at 
https://media.nature.com/original/magazine-assets/d41586-021-03846-z/d41586-021-03846-
z.pdf  
 
CDC. Rates of laboratory-confirmed COVID-19 hospitalizations by vaccination status. Published 
December 21, 2021. Accessed January 3, 2022 at https://covid.cdc.gov/covid-data-
tracker/#covidnet-hospitalizations-vaccination  
 
CDC. COVID Data Tracker Weekly Review. Published January 7, 2022. Accessed January 11, 
2022 at https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html  
 
Cele S et al. Omicron extensively but incompletely escapes Pfizer BNT162b2 neutralization. 
Nature. Published December 31, 2021. Accessed January 3, 2022 at 
https://media.nature.com/original/magazine-assets/d41586-021-03824-5/d41586-021-03824-
5.pdf  
 
CIDRAP. News Scan for Dec 21, 2021. CIDRAP News. Published December 21, 2021. 
Accessed on December 22, 2021 at https://www.cidrap.umn.edu/news-
perspective/2021/12/news-scan-dec-21-2021  
 
De Marco L. Preserved T cell reactivity to the SARS-CoV-2 Omicron variant indicates continued 
protection in vaccinated individuals. bioRxiv. Published December 30, 2021. Accessed on 
January 10, 2022 at https://www.biorxiv.org/content/10.1101/2021.12.30.474453v1  
 
Diamond M, Halfmann P, Maemura T, Iwatsuki-Horimoto K, Iida S, Kiso M, Scheaffer S, Darling 
T, Joshi A, Loeber S, Foster S, Ying B, Whitener B, Floyd K, Ujie M, Nakajima N, Ito M, Wright 
R, Uraki R, Li R, Sakai Y, Liu Y, Larson D, Osorio J, Hernandez-Ortiz J, ÄŒiuoderis K, Florek 
K, Patel M, Bateman A, Odle A, Wong LY, Wang Z, Edara VV, Chong Z, Thackray L, Ueki H, 
Yamayoshi S, Imai M, Perlman S, Webby R, Seder R, Suthar M, Garcia-Sastre A, Schotsaert 
M, Suzuki T, Boon A, Kawaoka Y, Douek D, Moliva J, Sullivan N, Gagne M, Ransier A, Case J, 

https://www.statnews.com/2022/01/03/fda-authorizes-first-covid-19-booster-shot-for-teens-aged-12-to-15/
https://www.statnews.com/2022/01/03/fda-authorizes-first-covid-19-booster-shot-for-teens-aged-12-to-15/
https://www.statnews.com/2022/01/05/cdc-advisers-recommend-teens-should-receive-covid-booster/
https://www.statnews.com/2022/01/05/cdc-advisers-recommend-teens-should-receive-covid-booster/
https://media.nature.com/original/magazine-assets/d41586-021-03796-6/d41586-021-03796-6.pdf
https://media.nature.com/original/magazine-assets/d41586-021-03796-6/d41586-021-03796-6.pdf
https://media.nature.com/original/magazine-assets/d41586-021-03846-z/d41586-021-03846-z.pdf
https://media.nature.com/original/magazine-assets/d41586-021-03846-z/d41586-021-03846-z.pdf
https://covid.cdc.gov/covid-data-tracker/#covidnet-hospitalizations-vaccination
https://covid.cdc.gov/covid-data-tracker/#covidnet-hospitalizations-vaccination
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html
https://media.nature.com/original/magazine-assets/d41586-021-03824-5/d41586-021-03824-5.pdf
https://media.nature.com/original/magazine-assets/d41586-021-03824-5/d41586-021-03824-5.pdf
https://www.cidrap.umn.edu/news-perspective/2021/12/news-scan-dec-21-2021
https://www.cidrap.umn.edu/news-perspective/2021/12/news-scan-dec-21-2021
https://www.biorxiv.org/content/10.1101/2021.12.30.474453v1


 
 

The information provided in this report is not intended to represent a complete compilation of all treatment options available nor is it 
to be interpreted as medical advice. The information is intended to serve solely as a guide to facilitate a discussion between you and 
your medical provider(s). Medical decisions should be made only after consultation with and at the direction of your treating 
physician(s). 

Copyright © 2021 PinnacleCare International, LLC. All rights reserved.  
No part of this material may be reproduced in any form, or by any means, without the prior written consent of PinnacleCare 
International, LLC.                                                                     

19 
 
 

Jeevan T, Franks J, Fabrizio T, DeBeauchamp J, Kercher L, Seiler P, Singh G, Warang P, 
Gonzalez-Reiche AS, Sordillo E, van Bakel H, Simon V. The SARS-CoV-2 B.1.1.529 Omicron 
virus causes attenuated infection and disease in mice and hamsters. Res Sq [Preprint]. 2021 
Dec 29:rs.3.rs-1211792. doi: 10.21203/rs.3.rs-1211792/v1. PMID: 34981044; PMCID: 
PMC8722607. 
 
Diamond D. Nirappil F, Keating D. In the nation’s hospitals, this covid wave is different. The 
Washington Post. Published January 6, 2022. Accessed on January 7, 2022 at 
https://www.washingtonpost.com/health/2022/01/06/covid-hospitals-how-is-omicron-different/  
 
Goldstein D. Schools nationwide confront the chaos of Omicron. The New York Times. 
Published January 3, 2022. Accessed January 3, 2022 at 
https://www.nytimes.com/live/2022/01/03/us/school-closings-covid 
 
Guardian Staff. Omicron-fuelled fourth Covid wave has passed, says South Africa, as it eases 
restrictions. Guardian. Published December 31, 2021. Accessed on January 7, 2022 at 
https://www.theguardian.com/world/2021/dec/31/omicron-fuelled-fourth-covid-wave-has-passed-
says-south-africa-as-it-eases-restrictions  
 
Hause AM, Baggs J, Marquez P, Myers TR, Gee J, Su JR, Zhang B, Thompson D, 
Shimabukuro TT, Shay DK. COVID-19 Vaccine Safety in Children Aged 5-11 Years - United 
States, November 3-December 19, 2021. MMWR Morb Mortal Wkly Rep. 2021 Dec 
31;70(5152):1755-1760. doi: 10.15585/mmwr.mm705152a1. PMID: 34968370. 
 
Herper M. FDA authorizes Pfizer pill to treat Covid-19 in patients as young as 12. STAT News. 
Published December 22, 2021. Accessed on December 22, 2021 at 
https://www.statnews.com/2021/12/22/fda-authorizes-pfizer-pill-to-treat-covid-19-in-patients-as-
young-as-12/  
 
Herper M. Study raises doubts about rapid Covid tests’ reliability in early days after infection. 
STAT News. Published January 5, 2021. Accessed January 6, 2022 at 
https://www.statnews.com/2022/01/05/study-raises-doubts-about-rapid-covid-tests-reliability-in-
early-days-after-infection/  
 
Jansen L, Tegomoh B, Lange K, Showalter K, Figliomeni J, Abdalhamid B, Iwen PC, Fauver J, 
Buss B, Donahue M. Investigation of a SARS-CoV-2 B.1.1.529 (Omicron) Variant Cluster - 
Nebraska, November-December 2021. MMWR Morb Mortal Wkly Rep. 2021 Dec 
31;70(5152):1782-1784. doi: 10.15585/mmwr.mm705152e3. PMID: 34968376. 
 
Jeong A, Hassan J. Record 4,000 children hospitalized amid U.S. omicron surge. The 
Washington Post. Published January 6, 2022. Accessed on January 6, 2022 at 
https://www.washingtonpost.com/nation/2022/01/06/covid-omicron-variant-live-updates/#link-
MYZW36KLJRCZTGIEY4OZCTB75E  
 
Keeton R. et al. SARS-CoV-2 spike T cell responses induced upon vaccination or infection 
remain robust against Omicron. medRxiv. Published December 28, 2021. Accessed January 3, 
2022 at https://www.medrxiv.org/content/10.1101/2021.12.26.21268380v1  
 

https://www.washingtonpost.com/health/2022/01/06/covid-hospitals-how-is-omicron-different/
https://www.nytimes.com/live/2022/01/03/us/school-closings-covid
https://www.theguardian.com/world/2021/dec/31/omicron-fuelled-fourth-covid-wave-has-passed-says-south-africa-as-it-eases-restrictions
https://www.theguardian.com/world/2021/dec/31/omicron-fuelled-fourth-covid-wave-has-passed-says-south-africa-as-it-eases-restrictions
https://www.statnews.com/2021/12/22/fda-authorizes-pfizer-pill-to-treat-covid-19-in-patients-as-young-as-12/
https://www.statnews.com/2021/12/22/fda-authorizes-pfizer-pill-to-treat-covid-19-in-patients-as-young-as-12/
https://www.statnews.com/2022/01/05/study-raises-doubts-about-rapid-covid-tests-reliability-in-early-days-after-infection/
https://www.statnews.com/2022/01/05/study-raises-doubts-about-rapid-covid-tests-reliability-in-early-days-after-infection/
https://www.washingtonpost.com/nation/2022/01/06/covid-omicron-variant-live-updates/#link-MYZW36KLJRCZTGIEY4OZCTB75E
https://www.washingtonpost.com/nation/2022/01/06/covid-omicron-variant-live-updates/#link-MYZW36KLJRCZTGIEY4OZCTB75E
https://www.medrxiv.org/content/10.1101/2021.12.26.21268380v1


 
 

The information provided in this report is not intended to represent a complete compilation of all treatment options available nor is it 
to be interpreted as medical advice. The information is intended to serve solely as a guide to facilitate a discussion between you and 
your medical provider(s). Medical decisions should be made only after consultation with and at the direction of your treating 
physician(s). 

Copyright © 2021 PinnacleCare International, LLC. All rights reserved.  
No part of this material may be reproduced in any form, or by any means, without the prior written consent of PinnacleCare 
International, LLC.                                                                     

20 
 
 

Kupferschmidt K, Vogel G. Omicron cases are exploding. Scientists still don’t know how bad the 
wave will be. Science. Published January 4, 2022. Accessed January 6, 2022 at 
https://www.science.org/content/article/omicron-cases-are-exploding-scientists-still-don-t-know-
how-bad-wave-will-be  
 
Liu Lihong et al. Striking antibody evasion manifested by the Omicron variant of SARS-CoV-2. 
Nature. Published December 23, 2021. Accessed on January 3, 2022 at 
https://media.nature.com/original/magazine-assets/d41586-021-03826-3/d41586-021-03826-
3.pdf  
 
Lynch DJ. Mounting omicron infections force businesses to scramble, threatening economic 
recovery. The Washington Post. Published January 6, 2022. Accessed January 6, 2022 at 
https://www.washingtonpost.com/business/2022/01/06/omicron-economy-worker-shortage/ 
 
Molteni M. Forecasting the Omicron winter: Experts envision various scenarios, from bad to 
worse. STAT News. Published December 27, 2021. Accessed January 3, 2022 at 
https://www.statnews.com/2021/12/27/forecasting-the-omicron-winter-experts-envision-various-
scenarios-from-bad-to-worse/  
 
Moshkovits I, Shepshelovich D. Emergency Use Authorizations of COVID-19-Related Medical 
Products. JAMA Intern Med. 2021 Dec 20:e217257. doi: 10.1001/jamainternmed.2021.7257. 
Epub ahead of print. PMID: 34928303; PMCID: PMC8689422. 
 
Planas D et al. Considerable escape of SARS-CoV-2 Omicron to antibody neutralization. 
Nature. Published December 23, 2021. Accessed January 1, 2022 at 
https://media.nature.com/original/magazine-assets/d41586-021-03827-2/d41586-021-03827-
2.pdf  
 
Robbins R, Weiland N, Jewett C. Lifesaving Covid Treatments Face Rationing as Virus Surges 
Again. The New York Times. Published January 6, 2022. Accessed January 6, 2022 at 
https://www.nytimes.com/2022/01/06/business/covid-paxlovid-antibodies-omicron.html  
 
Schnirring L. Early Israeli findings show fivefold boost from fourth COVID vaccine dose. 
CIDRAP News. Published January 4, 2022. Accessed on January 6, 2022 at 
https://www.cidrap.umn.edu/news-perspective/2022/01/early-israeli-findings-show-fivefold-
boost-fourth-covid-vaccine-dose  
 
Schulthess D. An Omicron oddity: The number of cases doesn’t predict the number of deaths. 
STAT News. Published December 22, 2021. Accessed December 22, 2021 at 
https://www.statnews.com/2021/12/22/omicron-oddity-case-numbers-dont-predict-deaths/  
 
Shepherd K, McGinley L. Early use of convalescent plasma reduced hospitalizations, raising 
hopes for treating omicronvariant, scientists say. The Washington Post. Published December 
21, 2021. Accessed on December 22, 2021 at 
https://www.washingtonpost.com/health/2021/12/21/covid-treatment-convalescent-plasma/ 
 
Soucheray S. Citing rise in hospitalized kids, CDC chief urges more COVID vaccination. 
STATNews. Published January 7, 2022. Accessed January 10, 2022. 

https://www.science.org/content/article/omicron-cases-are-exploding-scientists-still-don-t-know-how-bad-wave-will-be
https://www.science.org/content/article/omicron-cases-are-exploding-scientists-still-don-t-know-how-bad-wave-will-be
https://media.nature.com/original/magazine-assets/d41586-021-03826-3/d41586-021-03826-3.pdf
https://media.nature.com/original/magazine-assets/d41586-021-03826-3/d41586-021-03826-3.pdf
https://www.washingtonpost.com/business/2022/01/06/omicron-economy-worker-shortage/
https://www.statnews.com/2021/12/27/forecasting-the-omicron-winter-experts-envision-various-scenarios-from-bad-to-worse/
https://www.statnews.com/2021/12/27/forecasting-the-omicron-winter-experts-envision-various-scenarios-from-bad-to-worse/
https://media.nature.com/original/magazine-assets/d41586-021-03827-2/d41586-021-03827-2.pdf
https://media.nature.com/original/magazine-assets/d41586-021-03827-2/d41586-021-03827-2.pdf
https://www.nytimes.com/2022/01/06/business/covid-paxlovid-antibodies-omicron.html
https://www.cidrap.umn.edu/news-perspective/2022/01/early-israeli-findings-show-fivefold-boost-fourth-covid-vaccine-dose
https://www.cidrap.umn.edu/news-perspective/2022/01/early-israeli-findings-show-fivefold-boost-fourth-covid-vaccine-dose
https://www.statnews.com/2021/12/22/omicron-oddity-case-numbers-dont-predict-deaths/
https://www.washingtonpost.com/health/2021/12/21/covid-treatment-convalescent-plasma/


 
 

The information provided in this report is not intended to represent a complete compilation of all treatment options available nor is it 
to be interpreted as medical advice. The information is intended to serve solely as a guide to facilitate a discussion between you and 
your medical provider(s). Medical decisions should be made only after consultation with and at the direction of your treating 
physician(s). 

Copyright © 2021 PinnacleCare International, LLC. All rights reserved.  
No part of this material may be reproduced in any form, or by any means, without the prior written consent of PinnacleCare 
International, LLC.                                                                     

21 
 
 

https://www.cidrap.umn.edu/news-perspective/2022/01/citing-rise-hospitalized-kids-cdc-chief-
urges-more-covid-vaccination  
 
Sullivan D. Randomized Controlled Trial of Early Outpatient COVID-19 Treatment with High-
Titer Convalescent Plasma. medRxiv. Published December 21, 2021. Accessed January 10, 
2022 at https://www.medrxiv.org/content/10.1101/2021.12.10.21267485v1  
 
Tarke A et al. SARS-CoV-2 vaccination induces immunological memory able to cross-recognize 
variants from Alpha to Omicron. bioRxiv. Published December 28, 2021. Accessed January 3, 
2022 at https://www.biorxiv.org/content/10.1101/2021.12.28.474333v1  
 
United Kingdom Health Security Agency. Technical briefing: Update on hospitalisation and 
vaccine effectiveness for Omicron VOC-21NOV-01 (B.1.1.529). Published December 23, 2021. 
Accessed January 3, 2022 at 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fi
le/1044481/Technical-Briefing-31-Dec-2021-Omicron_severity_update.pdf  
 
Wadman M. How a genetic twist in an ‘old’ variant may be driving Omicron and Delta today. 
Science. Published December 23, 2021. Accessed on January 2, 2022 at 
https://www.science.org/content/article/how-genetic-twist-old-variant-may-be-driving-omicron-
and-delta-today  
 
Wappes J. A third of Ohio deer test positive for COVID-19 virus. CIDRAP News. Published 
December 29, 2021. Accessed January 3, 2022 at https://www.cidrap.umn.edu/news-
perspective/2021/12/third-ohio-deer-test-positive-covid-19-virus  
 
Yang W, Shaman J. SARS-CoV-2 transmission dynamics in South Africa and epidemiological 
characteristics of the Omicron variant. medRxiv. Published December 21, 2021. Accessed 
January 4, 2022 at https://www.medrxiv.org/content/10.1101/2021.12.19.21268073v1 
 
 

https://www.cidrap.umn.edu/news-perspective/2022/01/citing-rise-hospitalized-kids-cdc-chief-urges-more-covid-vaccination
https://www.cidrap.umn.edu/news-perspective/2022/01/citing-rise-hospitalized-kids-cdc-chief-urges-more-covid-vaccination
https://www.medrxiv.org/content/10.1101/2021.12.10.21267485v1
https://www.biorxiv.org/content/10.1101/2021.12.28.474333v1
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1044481/Technical-Briefing-31-Dec-2021-Omicron_severity_update.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1044481/Technical-Briefing-31-Dec-2021-Omicron_severity_update.pdf
https://www.science.org/content/article/how-genetic-twist-old-variant-may-be-driving-omicron-and-delta-today
https://www.science.org/content/article/how-genetic-twist-old-variant-may-be-driving-omicron-and-delta-today
https://www.cidrap.umn.edu/news-perspective/2021/12/third-ohio-deer-test-positive-covid-19-virus
https://www.cidrap.umn.edu/news-perspective/2021/12/third-ohio-deer-test-positive-covid-19-virus
https://www.medrxiv.org/content/10.1101/2021.12.19.21268073v1

