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Topic: COVID-19 Research 

Update 

 
Updates on the Omicron Variant 
 
As of Sunday, December 19, 2021, the Omicron variant already comprises around 50% of the 
cases in several areas in the United States (Andone and Cullinane, 2021). With a doubling time 
of around two to three days, experts expect that the Omicron variant will soon outcompete the 
Delta variant throughout the country.  
 
In the last seven days, there has been a 12% increase in the number of new cases overall in the 
United States, with very large increases in some areas of the country. For example, the number 
of new cases in Hawaii rose 277% in the last seven days, and Florida observed a 157% 
increase over the same time period. There are 25 states and territories in the United States with 
increasing numbers of new cases, with 14 seeing an increase of 30% or more.  
 
There is mounting evidence that the rise in new cases is due to the Omicron variant being more 
infectious that previous strains (HKU, 2021). 
  

A new laboratory study indicates that Omicron can replicate 70-times faster in 
bronchial tissue from the upper part of the lungs than previous strains.  

 
The researchers also found that replication in the tissue from the lower parts of the lungs was 
ten-times slower than previous strains. The experiment was performed on tissue in petri dishes, 
and not in live organisms, meaning that there may be some changes when the virus infects the 
tissue in its normal environment.  
 
 
Changes in Severity of the Omicron Variant 
 

The latest data from the United Kingdom suggest that the seemingly lower 
severity observed in South Africa is not occurring in Europe.  

 
The difference in the severity observed in South Africa is believed to be due to higher levels of 
preexisting immunity due to high levels of people becoming infected during earlier surges 
(Schnirring, 2021). Currently, about four out of five cases in London are due to the Omicron 
variant while the remainder are the Delta variant.  
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Researchers from Imperial College London, who examined data on people 
reporting symptoms and the proportion of cases needing hospitalization, found 
no evidence that Omicron infections are less severe than Delta.  

 
Hospitalization data are currently very limited, however, due to the newness of the outbreak of 
the Omicron variant.  
 
Even if there is a change in the severity of the new variant, it is not likely to prove to be enough 
to forestall a huge effect from Omicron. While a decrease in severity is advantageous on an 
individual level, the massive increase in the rate of transmission of the Omicron variant is 
concerning on a population level. Below is a summary of how the number of deaths in a 
community are altered in response to changes in the severity or the rate of infection of a virus.  
The discussion was first released in December, 2020, when the Alpha variant was first detected.  
 
An example put forth by Adam Kucharski, a professor at the London School of Hygiene and 
Tropical Medicine, compares the different outcomes of a hypothetical virus variant with 50% 
increased lethality and one with a 50% increase in transmissibility (Tufekci, 2020). The number 
of people affected is listed in Table 1. 
 

Table 1. Comparison of hypothetical increases in lethality or transmissibility of a virus. 

Virus 
Characteristic 

Original 
variant of 

SARS-CoV-2 

Virus with 
50% 

increased 
lethality 

Virus with 
50% 

increased 
transmission 

Virus with  
50% increased 

transmission and 
50% lower lethality 

Reproduction rate 1.1 1.1 1.65 1.65 

Infection fatality 
risk 

0.8% 1.2% 0.8% 0.4% 

Number of active 
infections in a 
community at the 
start of the 
outbreak 

10,000 10,000 10,000 10,000 

Number of 
deaths in a 
month 

129 193 978 489 

 
By changing the number of people that are infected, a virus with an increased transmission rate 
will lead to a large increase in the number of people who are infected, assuming prevention 
methods are not in place. If the lethality of the virus does not change, each person who 
becomes infected will have the same risk of dying from the infection as has been previously 
reported.  
 

However, while the same percentage of people who are sick will die, the number 
of people who are sick could be much larger, resulting in an increase in the 
number of fatalities. 
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If there is a 50% decrease in the infection fatality risk of the hypothetical variant and a 50% 
increase in transmissibility, the number of deaths in a month’s time would be expected to 
increase from 129 to 489.  
 

In order for the large increase in the transmissibility to be offset by a decrease in 
severity, the decrease in severity must be substantial. 

 
While there does seem to be a reduction in the risk of death after being infected with Omicron, 
the reduction does not appear to be enough to offset the huge gains in transmission, and the 
number of deaths and severe cases are expected to increase.  
 
An increase in the number of deaths with increased transmissibility is only part of the issue, 
however, as has been observed in previous surges. As of December 16, 2021, the Washington 
Post and several other sources have reported that smaller hospitals in areas with high levels of 
infection are close to capacity (WAPO, 2021). Hospitalization in Maryland was up 150% over 
the last two weeks, ending December 18, 2021.  
 
A study performed by one of the largest private health insurance providers in South Africa 
investigated the cases of COVID-19 experienced by its customers during the first three weeks 
after Omicron was identified (Discovery Health, 2021 and Winning and Roelf, 2021). The 
company serves more than 3.7 million individuals in South Africa, and the data was derived 
from more than 211,000 recorded COVID-19 tests. Additionally, 41% of those who were tested 
had received two doses of the Pfizer-BioNTech vaccine, allowing for estimation of the effect on 
the new variant.  
 

 
 

The authors of the report stressed that “the insights should be considered 
preliminary, since they may change as the wave progresses.”  (Emphasis added by 
author.) 

 

The results of the analysis included the following points: 

 Two-doses of the Pfizer-BioNTech vaccination provided 70% protection 
against hospitalization for COVID-19 that require hospitalization for 
treatment, and 33% protection against infection. This is a decrease from 
the 80% protection against infection from the Delta variant and 93% 
protection against hospital admission for COVID-19 due to the Delta variant.  

 The risk of hospital admission is 29% lower for the Omicron variant 
compared to infections involving the original strain involved in South Africa’s 
first wave in 2020.  

 For individuals who have recovered from a previous SARS-CoV-2 infection, 
the risk of reinfection with Omicron is higher relative to prior variants.  

 While the overall number of cases remains very low for children, preliminary 
data indicates that children have a 20% higher risk of hospital admission 
during the current surge compared to the first wave of infections with the 
original strain. 
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There has also been an increase in pediatric cases in the United States, though the number of 
hospitalizations has not yet started to rise (Soucheray, 2021). There was a 24% increase in the 
number of child COVID-19 cases reported on December 9 compared to the previous week.  
 
 
Speed of Transmission 
 
Experts around the globe are reporting that the Omicron variant is spreading at speeds not seen 
before during the pandemic. The WHO has found that Omicron cases are doubling every 1.5 to 
3 days (Andone and Cullinan, 2021). The number of cases in England and Scotland are 
doubling every two to three days, and seems to be spreading faster than was observed in Africa 
(Adam and Booth, 2021). In New York City, there are record-breaking numbers of new cases. It 
is possible that a lack of tests early in the pandemic reduced the number of people diagnosed 
during the first surge in New York City, but the rate of positive tests has doubled in a week (NY, 
2021). 
 
There is also evidence that the Omicron variant has a shorter incubation period than previous 
forms of the virus (Wu, 2021). The incubation period is the time between exposure to the virus 
and when symptoms appear.  The initial strain of SARS-CoV-2 had an incubation time of five to 
six days. The Alpha variant had an incubation period of five days, and the Delta variant has an 
incubation period of four days.  
 

Current data suggests that the incubation period for the Omicron variant is as 
short as three days, which also means that individuals may be contagious earlier 
than for previous strains.  

 
Jennifer Nuzzo, an epidemiologist at the Johns Hopkins Center for Health Security, says that 
viruses with a shorter incubation period are “much, much, much harder to control.”  Part of the 
problem is the speed needed to positively identify an infected individual before they can start to 
infect others. Testing has become difficult to access in the United States again, and test results 
still can take several days to return.  
 
There have been a number of recent superspreading events identified in European countries 
that include numerous cases of the Omicron variant (Kupferschmidt and Vogel, 2021). In Oslo, 
a superspreading event occurred at an office Christmas party where all individuals were 
vaccinated and tested negative at arrival at the party. So far, 120 people from the party have 
since tested positive with 19 confirmed to be the Omicron variant. In Denmark, 53 out of 150 
high-school aged students at a party later tested positive for the Omicron variant. Another event 
was identified in the United States at a wedding in Wisconsin. A dozen fully vaccinated, and 
some boosted, healthcare workers were attending the wedding and became infected with the 
Omicron variant (Molteni, 2021).  
 

The increase in the number of superspreading events associated with Omicron 
when the variant is still very rare is a concerning sign, according to experts.  

 
To date, all of the reported studies show a drop in the level of immune protection against the 
Omicron variant, but the extent of the changes varies widely between studies (Davey, 2021). 
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The range of the decrease is between one half and one fortieth of the immunity present against 
the original strain.  
 
In a study performed by Pfizer, there was a 25-fold reduction in the levels of neutralizing 
antibody activity against the Omicron variant in people who received two doses of their vaccine 
(Joseph, 2021). However, three doses of the Pfizer-BioNTech vaccine (i.e. full vaccination plus 
a booster) neutralized the Omicron variant to levels that are comparable to those observed for 
the original Wuhan form of the coronavirus, which the vaccine was based on. 
 
Moderna announced similar results, and use of the booster dose led to a 37-fold increase in 
antibody levels against the Omicron variant (Pietsch, 2021).  
 

Therefore, getting a booster dose of vaccine is expected to preserve the level of 
protection even with the mutations present in the Omicron variant.  

 
Similar experiments with antibodies from individuals who have recovered from a previous 
infection with SARS-CoV-2 showed that there was a reduction in the level of protection to 
Omicron, but the potency did not decrease as much as in individuals with vaccine-mediated 
immunity (Callaway, 2021). Individuals who were vaccinated after infection with SARS-CoV-2 
had higher levels of neutralizing antibodies that are effective against Omicron than people 
without a history of COVID-19.  
 
The Omicron variant has been found to be spreading rapidly in the highly immune population of 
South Africa, where vaccine coverage is at around 35% and individuals with previous infection 
ranges from 60% to 80%, suggesting that the virus can evade the immune response from other 
strains and vaccination (Who Weekly, 2021). Researchers in South Africa investigated the rate 
of re-infection between June, 2020 and September, 2020 and compared it to the rate of re-
infection when the Omicron variant was introduced (Pulliam et al., 2021). The rate of re-infection 
after the Omicron variant was detected in the area increased 2.39-times.  
 

The authors concluded that population-level data suggests that the Omicron 
variant is associated with substantial ability to evade immunity from prior 
infection. 

 
 

What are the practical implications? 
 
Community transmission of the Omicron variant has been observed in multiple countries. The 
steps to avoiding COVID-19 remain the same with this new variant as with previous variants. 
Following all of the recommendations from the CDC will lower the risk of being infected.  
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Most available PCR-based diagnostic tests detect multiple targets in the genome of SARS-CoV-
2, and this type of test continues to be effective in identifying individuals infected with the 
Omicron variant of SARS-CoV-2 (Who Weekly, 2021).  
 
There is one test, the ThermoFisher TaqPath assay, which is not able to detect the S protein of 
the Omicron variant in a manner similar to that observed with the Alpha variant. This test can 
therefore be used as a proxy for the discernment of the Omicron variant from Delta because the 
S protein of Delta is visible in the test. The effect is termed S-gene target failure, or SGTF. 
Officials in the United Kingdom announced on December 7, 2021 that not all of the Omicron 
variants have SGTF, however (Sample and Walker, 2021).  
 

The Omicron variant without SGTF has been referred to by some as the “stealth” 
variant.  

 
This discovery complicates efforts to identify the variant as the more time consuming process of 
sequencing will be required to follow its spread, but will not impede the diagnosis of COVID-19 
in individuals.  
 
 

Updates on COVID-19 Vaccines 
 

It has been estimated that the COVID-19 vaccination campaign in the United 
States has prevented 1.1 million deaths and 10.3 million hospitalizations through 
December 15, 2021. 

 
An evaluation by the Commonwealth Fund, an independent research group investigating health 
care issues, indicates that the number of deaths would have been 3.2-times higher than the 
actual number in 2021 (CIDRAP, 2021). The number of hospitalizations would have been 4.9-
times higher last year without the vaccines.  
 
Individuals who are over 65 years of age make up nearly 75% of those who have died (Bosman 
et al., 2021). This corresponds to one out of 100 individuals over the age of 65 having died 
since the start of the pandemic.  
 

Measures to control the transmission of ALL SARS-CoV-2 variants: 

 Receive all the recommended doses of vaccine, including a booster 
shot if it has been more than six months from the initial dose (or 2 
months for Johnson and Johnson). 

 Wear a mask indoors when in public spaces. 

 Avoid large groups of people in areas with poor ventilation. 

 Get tested for COVID-19 if you have symptoms, regardless of 
vaccination status or previous infection. 

 If you have a positive COVID-19 test, stay at home and away from other 
people to prevent further transmission.  
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There is emerging data suggesting that full vaccination by many authorized vaccines in the 
world do not provide protection from being infected with the Omicron variant (Nolen, 2021).  
 

However, all vaccines approved in the United States still seem to provide a 
substantial degree of protection against serious illness from Omicron. 

 
Only full vaccination and an additional booster with the Pfizer-BioNTech and Moderna vaccines 
continue to provide protection from infection from the Omicron variant. Studies are showing that 
vaccines from AstraZeneca, Johnson & Johnson, and those manufactured in China and Russia 
are unable to reduce the transmission of the Omicron variant. The combination of less effective 
vaccines coupled with a high level of unvaccinated individuals around the world have led 
experts to worry that there will be an unprecedented number of new cases, which may also lead 
to additional variants to emerge.  
 
 
Pfizer-BioNTech Vaccine in Children 
 
A longer evaluation of the effect of the Pfizer-BioNTech vaccine has shown that it is 100% 
effective in children aged 12 to 15 years for up to four months after the second dose (Branswell, 
2021). There were no safety concerns over the six-month observation period in the study.  
 

The CDC now also recommends a booster, third shot for everyone age 16 years 
and older if it is six-months since completing the first two doses.  

 
Individuals 16 to 17 years old must get a booster with the Pfizer-BioNTech vaccine, and those 
over 18 can get any of the vaccines authorized in the United States (CDC, 2021).  
 
 
Booster Doses 
 
Researchers in the United Kingdom organized a clinical trial to assess the effectiveness of 
different types of vaccine for use as a booster after full vaccination with either the Oxford-
AstraZeneca vaccine or the Pfizer-BioNTech vaccine (Munro, 2021). Only two types of initial 
vaccination were investigated because these were the first two vaccines approved in the United 
Kingdom.  
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A final group received the meningococcal conjugate vaccine as a control, which is a previously 
approved vaccine protecting against meningitis. There were a total of 2,878 participants 
enrolled.  
 
The profiles of side effects after administration of the booster were similar for all of the 
combinations. The most common symptoms were fatigue, headache, and pain around the 
injection site. Reactions to the booster were largest in individuals aged 30 to 69 years when 
compared to older participants as might be expected due to lowered immune system activity 
with age. Individuals who were initially vaccinated with the Pfizer-BioNTech vaccine reported 
more frequent local and systemic reactions after receiving the Moderna, CureVac, Oxford-
AstraZeneca, and Johnson & Johnson vaccines as a booster. Those who were initially 
vaccinated with the Oxford-AstraZeneca vaccine reported the largest reactions after the mRNA 
vaccines and the Johnson & Johnson vaccine. The Moderna vaccine had the largest number of 
adverse reactions of the mRNA vaccines.  
 
There were 21 participants who reported a positive COVID-19 test during the trial, and there 
were no hospitalizations.  
 

In individuals who were initially vaccinated with the Oxford-AstraZeneca vaccine, 
all of the booster doses led to a higher level of antibodies against the spike 
protein when evaluated 28 days later compared with the control group.  

 
The smallest response was in the half Valneva booster group, and the highest response was in 
the Moderna booster group. There was also an increase in the activity of cellular immunity in all 
of the boosters except for the Oxford-AstraZeneca vaccine and the half and full-dose of the 
Valneva vaccine.  
 

In individuals who were initially vaccinated with the Pfizer-BioNTech vaccine, all 
of the types of booster doses led to an increase in the antibody response 
compared to the control group when measured 28 days later.  

 
Again, the lowest response was observed for the half Valneva vaccine, and the largest 
response was for the Moderna vaccine. There was a better response in cellular immunity with 

The booster shots (type of vaccine) that were 
investigated included:  

 Novavax (viral proteins)  

 A half dose of Novavax vaccine (virus protein) 

 Oxford-AstraZeneca (adenovirus) 

 Pfizer-BioNTech (mRNA) 

 A half dose of Pfizer-BioNTech (mRNA) 

 Valneva (inactivated virus) 

 A half dose of Valneva (inactivated virus) 

 Johnson & Johnson (adenovirus) 

 Moderna (mRNA) 

 CureVac (mRNA) 
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the Oxford-AstraZeneca vaccine after the Pfizer-BioNTech vaccine compared to those who 
were initially vaccinated with the Oxford-AstraZeneca vaccine. This result suggests that while 
three doses of the Oxford-AstraZeneca vaccine do not help increase the cellular immune 
response to vaccination, use as a booster for other vaccines is effective. The effects of the 
Novavax, and half dose of Novavax, was lower when administered after Pfizer-BioNTech 
compared to the Oxford-AstaZeneca. The half dose of the Novavax vaccine did not lead to an 
increase in the cellular immune response.  
 
At the start of the study, individuals fully vaccinated with the Pfizer-BioNTech vaccine had 
higher levels of antibodies than those initially vaccinated with the Oxford-AstraZeneca vaccine. 
The peak of the increase in antibody production from the booster dose occurred seven days 
after the shot for the Moderna, Pfizer-BioNTech, and half dose of the Pfizer-BioNTech 
vaccine. There was an increase in the amount of antibody observed from seven days after the 
shot until 28 days after the shot for Oxford-AstraZeneca, Novavax, half Novavax dose, 
Johnson & Johnson, and CureVac vaccines. The peak response in cellular immunity was 
observed at day 14 after the shot for all of the vaccines.  
 
The ability of the antibodies produced to neutralize the Delta variant was reduced compared to 
the original strain of SARS-CoV-2 for all of the vaccines.  
 

All of the vaccines produced a similar immunity to Delta, and there was not a 
specific one with better protective immunity from the Delta variant. 

 
There was a higher residual immune response in individuals under the age of 70 compared to 
those over the age of 70 before the booster doses. Twenty-eight days after the booster doses, 
there was a similar level of effect on spike protein antibodies and cellular responses between 
the two age groups for all the study vaccines.  
 
Individuals who had antibodies consistent with a previous infection with SARS-CoV-2 were 
found to have a higher residual level of antibodies and cellular response compared to people 
who had not had COVID-19. After the booster doses, the difference between the two groups 
was smaller, but previously infected individuals continued to have a larger immune response.  
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Booster Shot after Pfizer-BioNTech Vaccination in Israel 
 
Israel was the first country to adopt the use of booster shots, or a third dose, after full 
vaccination with the Pfizer-BioNTech vaccine. Because of their early adoption, results are 
available concerning the effectiveness of boosters on infection with the Delta variant (Arbel, 
2021). Researchers published the results of an analysis of members of Clalit Health Services 
who were over the age of 50 at the time of the study and had received two doses of the Pfizer-
BioNTech vaccine at least five months previous. The study period was between August 6, 2021 
and September 29, 2021. 
 
There were 843,208 individuals who met this criteria registered in the health plan, and 90% 
received a third dose, or booster, during the study period. There were 65 deaths due to COVID-
19 in the group receiving boosters during the study, and 137 deaths in the group who had not 
received boosters.  
 

The analysis of the data showed that participants who received a booster at least 
5 months after a second dose of the Pfizer-BioNTech vaccine had 90% lower rate 
of death due to COVID-19 than participants who did not receive a booster. 

 
 
Vaccine Effectiveness against the Delta Variant 
 
It has previously been determined that the effectiveness of the Pfizer-BioNTech vaccine has 
waned over time (Van Beusekom, 2021).  
 

Based on this study the authors conclude: 

 The use of a vaccine developed for the original strain is still useful for 
controlling new variants, such as the Delta variant.  

 Use of any of the vaccines as a third, booster dose was superior to the 
control dose (except for Valneva after the Pfizer-BioNTech vaccine), and 
would be expected to increase the protection from COVID-19. 

 In other words, all vaccines tested boosted immunity after initial vaccination 
with the Oxford-AstraZeneca vaccine, and six vaccines boosted immunity after 
the Pfizer-BioNTech vaccine.  

 All of the vaccines that boosted immunity did so in older and younger people. 

 The effect of differences in interval between doses has not been determined, 
but there may be an effect as a second dose of the Johnson & Johnson 
vaccine at six months leads to a better response than a second dose at two 
months.  

 The findings from this study may suggest that currently approved mRNA 
vaccines are formulated at doses above the minimum needed for a third, 
booster dose. 
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Evaluation of the Moderna vaccine has now also been completed, and it was 
found to be highly effective against all variants but that protection against Delta 
fell over time since vaccination. 

 
In one study, 8,153 individuals covered by Kaiser Permanente Southern California who had a 
positive COVID-19 tests between March 1, 2021 and July 27, 2021 were evaluated. This time 
frame means that the Omicron variant had not yet emerged, but the Alpha variant was 
outcompeted by the Delta variant. Of the positive tests, 91.3% of individuals were unvaccinated, 
7.3% had two doses of the Moderna vaccine, and 1.4% had one dose of vaccine. The two 
doses of Moderna had a 98.4% effectiveness against infection with the Alpha variant, 86.7% 
against infection with the Delta variant, 90.4% against Mu (B1621), and 96% against other 
known variants. The effectiveness of one dose of the Moderna vaccine against Delta infection 
was 77.0%. Two doses of the vaccine were less effective among recipients 65 years and older 
(75.2%) than among those 18 to 64 (87.9%). 
 

Effectiveness against hospitalization with the Delta variant was 97.5%, and no 
deaths occurred. 

  
Efficacy against Delta variant infection fell from 94.1% two months after vaccination to 80.0% 
after six months. The decline in effectiveness was not as pronounced against strains other than 
the Delta variant. 
 
The effectiveness of a combination of both mRNA vaccines were evaluated in 1,363,180 men 
who were 65 years and older, enrolled in the Vermont VA system, and vaccinated in January 
and February, 2021. The effectiveness was evaluated starting in January, 2021 when the Alpha 
variant was predominant through September, 2021 when Delta had become the most 
predominant variant.  
 
The estimated vaccine effectiveness against SARS-CoV-2 infection with any strain other than 
Delta was 94.5% in the first month after the second dose, which fell to 87.9% at three months. 
When Delta became dominant, the estimated effectiveness was 62.0% in the first month, falling 
to 57.8% at three months.  
 

After four months, the effectiveness against infection from Delta from both types 
of mRNA vaccine fell to 20%.  

 
The decrease was attributed to both the time from the initial dose of vaccine and to a lesser 
effectiveness against the Delta variant. The effect may be larger in this study than in the general 
public because of the higher age of the participants.  
 
 
Breakthrough Infections after Vaccination 
 
Researchers investigated the role of a compromised immune system in breakthrough infections 
after vaccination (Di Fusco et al., 2021). Information on 1,277,747 individuals over 16 years of 
age vaccinated with the Pfizer-BioTech vaccine between December 10, 2020 and July 8, 2021 
was accessed through the United State HealthVerity database. Out of the total group, 17.7% 
were identified as immunocompromised. The most prevalent conditions causing an 
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immunocompromised state were solid malignancy in 32.0%, kidney disease in 19.5%, and 
rheumatologic or inflammatory conditions in 16.7%. 
 
There were 978 breakthrough infections reported during the study period. There were 124 
participants, or 12.7%, that required hospitalization for treatment of COVID-19, and two people 
died from COVID-19, corresponding to 0.2%.  
 

Immunocompromised individuals made up 38.2% of all of the breakthrough 
infections, 59.7% of all hospitalizations, and 100% of inpatient deaths. 

 
The proportion of participants with breakthrough infections was three-times higher in the group 
with an immunocompromising condition compared to the group with normal immune responses. 
Organ transplant recipients had the highest incidence rate of breakthrough infections followed 
by those with more than one immunocompromising condition, people using antimetabolites, 
those with primary immunodeficiencies, and individuals with hematologic malignancies.  
 
 

Updates on COVID-19 Treatments 

 
Paxlovid 
 
Pfizer reported the analysis of the full results of the clinical trial investigating paxlovid to treat 
COVID-19 (Herper, 2021b).  
 

Paxlovid was found to have an 89% efficacy at preventing hospitalization and 
death in the clinical trial that included 2,246 individuals at high risk for the 
progression of COVID-19.  

 
The medication is administered as a pill taken orally, which is easier to distribute than 
monoclonal antibodies. A course of paxlovid is delivered over five days and is effective when 
given within three to five days of symptom onset.  
 
A second arm of the trial includes participants that are at normal risk for progression of COVID-
19 symptoms, and interim results suggest there is a reduced effect in this population. At the 
time of the evaluation, fewer people required hospitalization after taking paxlovid, but the 
difference from the placebo group was small. Researchers also were evaluating if paxlovid 
would reduce the symptoms of non-serious COVID-19, but at the interim evaluation, there was 
no evidence of a reduction in symptoms.  
 
There is also evidence from a clinical trial that use of Paxlovid reduces the risk of hospitalization 
and death by 70% in people who were vaccinated and have a breakthrough infection 
(Soucheray, 2021).  
 
There is some concern over the ability of Pfizer to provide large enough amounts of the 
treatment to help with the expected surge from the Omicron variant (Herper, 2021b). Additional 
logistical problems may occur because paxlovid is given in combination with a second antiviral 
protease inhibitor, ritonavir. The second medication functions to stop metabolism of paxlovid in 
the bloodstream. Ritonavir has been found previously to interact with some other medications.  
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Another announcement from Pfizer reports that laboratory experiments using the Omicron 
variant suggest that Paxlovid is still effective against the new variant (Soucheray, 2021). This 
result is not unexpected because the areas affected by the drug are not the same parts that 
interact with the antibodies to produce immunity.  
 
 
Molnupiravir 
 
The final analysis of the clinical trial investigating the effect of molnupiravir on preventing severe 
disease from COVID-19 were released by Merck and the FDA (Herper, 2021). The preliminary 
analysis had indicated a 50% reduction in the risk of hospitalization.  
 

However, evaluations with the entire data set from the trial indicate that the 
reduction of risk of hospitalization was much lower, around 30%.  

 
An FDA committee met on whether to authorize the medication for use. Researchers raised 
concerns about the lower level of benefit offered by molnupiravir and debated whether the 
benefits still outweigh the risks of the medication for individuals of normal risk from COVID-19. 
There are questions about the use of the medication in women who are pregnant, and the 
possibility that over long periods, molnupiravir may lead to the evolution of new variants. There 
was also an apparent lack of effect of molnupiravir in people who had been vaccinated, but the 
number of individuals in this group was very small, and it was difficult to determine if the effect 
was real or due to random fluctuations. Experimental tests have shown that there is no longer a 
need for concern over the possibility of the medication causing mutations in the people taking it, 
however.  
 
The panel narrowly voted to authorize the medication for use with a vote of 13 to 10. Overall, 
the report released by the FDA before the meeting suggested that it will be authorized for use 
with additional restrictions. This would allow physicians to use the medication if other options 
were not available, such as monoclonal antibodies.  
 
 
Monoclonal Antibody Treatments 
 
Regeneron announced that laboratory experiments show that their antibody cocktail used to 
treat COVID-19 loses potency against the Omicron variant (Bella, 2021).  
 

The therapy remains useful against the Delta variant, however, which is still the 
most prevalent variant in the United States.  

 
The company reports that next-generation antibodies are underway and are expected to be 
available in early 2022. These new antibodies have shown effectiveness against both the Delta 
and Omicron variant in laboratory experiments.  
 
The antibody cocktail produced by Lilly, bamlanivimab and etesevimab, was also found to 
have a reduced effectiveness against the Omicron variant (Burger, 2021). As with the 
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Regeneron treatment, bamlanivimab and etesevimab continue to be effective against the 
Delta variant, however.  
 
Sotrovimab, developed by Vir Biotechnology and GlaxoSmithKline, has been shown to 
continue to work against the Omicron variant in laboratory experiments (Johnson, 2021). The 
antibody in the treatment was first identified in an individual who recovered from the previous 
coronavirus, SARS-CoV-1. During development, researchers found that the antibody was able 
to neutralize both SARS-CoV-1 and SARS-CoV-2. The expanded ability is thought to stem from 
interaction with the viral protein on areas that are less likely to change between variants 
because they are necessary for the virus to function. The companies are currently attempting to 
increase production because only a limited number of doses are currently available.  
 
AstraZeneca has also produced a new antibody treatment, Evusheld (a combination of 
tixagevimab and cilgavimab), that was recently authorized for use to treat COVID-19 by the FDA 
(FDA, 2021). The treatment is a combination of two antibodies, and the Omicron variant was 
found to be able to evade the components when used separately, but together it retained its 
effectiveness in laboratory experiments. Experts worry that additional changes in the Omicron 
variant, which are considered to be likely, could cause the therapy to become ineffective 
(Johnson, 2021).  
 
 

Unexposed Populations in European Countries 
 
Researchers at the London School of Hygiene and Tropical Medicine have estimated the 
number of people who are still susceptible to COVID-19 in European countries as of November 
21, 2021 (Chapman et al., 2020). The main contributing factors to the existing burden of disease 
are: the proportion of each age group in the population with infection-acquired immunity, the 
proportion of each age group with vaccine-induced immunity, and the age of the population 
because a higher proportion of older individuals increases the number of people at risk of 
progression to severe COVID-19. Vaccination has been found to reduce the severity of possible 
breakthrough infections. The overall risk in older groups, who have been found to have higher 
levels of vaccination, may therefore be smaller, and the risk of fatality from infection would be 
lower.  
 

 
 
Estimates from data from the different countries in Europe suggest that the proportion of 
individuals in older age groups, over 50 years, who are both unvaccinated and unexposed is 

 For example, before the vaccine was available, the average 
infection fatality risk was 0.8% in Europe, but it was higher 
(around 1.0%) in countries with larger older populations, 
such as Italy.  

 The infection fatality rate in England changed from around 
0.8% before vaccines were introduced to around 0.2% after 
July, 2021 when a large number of the population had been 
vaccinated.  
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small, or less than 10%. The majority of individuals still susceptible (or unexposed and 
unvaccinated people) are in the younger age groups, or less than 40 years.  
 

The overall proportion of unvaccinated and unexposed individuals in European 
countries varies between 5% in Hungary and 37% in Slovenia.  

 
The authors calculated the remaining COVID-19 burden, defined as the number of 
hospitalizations and deaths that would occur per 100,000 individuals if the entire population 
were to be exposed now. To determine the worst-case scenario, all exposures led to infection in 
individuals not previously infected or vaccinated.  In individuals with immunity from vaccination 
or previous infection, exposure led to infection in a proportion of the population that was based 
on published levels of effectiveness.  
 

This “worst-case” scenario varies between 270 per 100,000 people hospitalized in 
Portugal and 2,000 per 100,000 people hospitalized in Romania.  

 
When determined based on the actual number of people rather than by population, the number 
of remaining hospitalizations ranges from 20,000 in Denmark and 820,000 in Germany.  
 

The worst-case burden of deaths per 100,000 people ranges from 50 for Portugal 
to 540 in Romania.  

 
The absolute number of deaths ranges from 2,900 for Denmark to 170,000 for Germany. The 
countries with a combination of lower vaccination coverage and relatively low exposure among 
older age groups have the highest maximum remaining burden, including Germany, Greece, the 
Netherlands, and Slovenia. Romania has a low level of vaccination over all age groups and was 
excluded from this ranking, but is expected to still have a large potential COVID-19 burden. 
Portugal, Spain, England, Denmark and Norway appear to have lower risk due to much higher 
vaccination coverage.  
 

Over the 19 European countries, the potential remaining burden of COVID-19 
hospitalizations and deaths amounts to over three million hospitalizations and 
600,000 deaths.  

 
It is unlikely that exposure would occur that would infect all individuals who do not have infection 
or vaccine-induced immunity, but the calculation also was not able to include effects of waning 
of immunity from full vaccination or the effect of variants that are able to escape current 
immunity levels (e.g. the Omicron variant).  
 
The main contribution to the potential COVID-19 burden was from vaccination of vulnerable 
populations, and the population infected to date. The proportion of individuals of older age in the 
population had lesser effects. The fast roll-out of vaccination campaigns in European countries 
means that people were able to more quickly achieve vaccine-mediated immunity than infection-
based immunity.  
 
The researchers are reportedly working on a similar evaluation of the United States.  
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Test-to-Stay Protocol in Schools 
 
The CDC has updated its recommendations for the protocol for quarantine after exposure in 
schools (CDC Science Brief, 2021). After close contact with someone with COVID-19, children 
had been sent home to avoid transmitting the virus before symptoms were evident. Two studies 
were recently finished where non-vaccinated students with close contact with someone with 
COVID-19 were given rapid tests at school, and if the test was negative, they were allowed to 
continue in-person classes.  
 

 
 
In Illinois, a study of test-to-stay was organized with 90 schools serving grades K through 12. In 
this study, the testing was done on day one, three, five, and seven after the exposure. The 
secondary transmission rate continued to be low, at 1.5%, even after implementing the new 
protocol. None of the individuals participating in test-to-stay who became ill after being exposed 
infected anyone else at school. There were additional cases observed in five households. 
 
In the California study of test-to-stay, the student case rate was compared between 39 schools 
with traditional quarantine practices and 39 with test-to-stay practices. Students with an 
exposure to COVID-19 at school were required to test twice a week. The ratio of student 
COVID-19 case rates in districts using test-to-stay compared with districts using traditional 
quarantine programs was similar before and after adopting the new protocol.  
 
 

Risk of Death after Severe COVID-19 
 
In a study at the in the University of Florida Health system, the electronic health records of 
13,638 individuals with positive and negative COVID-19 tests were evaluated to determine the 
long-term effects of diagnosis with COVID-19 (Mainous et al., 2021). In the study, 1.31% of the 

The criteria where test-to-stay was found to be effective: 

 The exposure had to have occurred in the school setting. Individuals 
identified as a close contact outside of the school setting (e.g., household 
exposure) were not eligible to participate.  

 Both the index case and the person in close contact had to be correctly and 
consistently masked during the entire exposure.  

 The close contact had to continue correctly and consistently wearing a mask 
in the school setting, while participating.  

 The close contact had to remain asymptomatic to attend in-person school 
while participating.  

 Close contacts had to adhere to CDC’s quarantine guidance outside of the 
school setting.  

 All students had to physically distance when feasible.  

 Comprehensive contact tracing is needed to identify exposed individuals. 

 Serial testing, or multiple tests over a period of time, is needed to identify sick 
individuals.  
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participants were classified as having severe COVID-19 based on the need for hospitalization 
within the first 30 days after the positive test, 1.80% had moderate or mild COVID-19, and the 
remaining did not have COVID-19. Of those with severe COVID-19, 86.5% required treatment in 
the intensive care unit. The status of the participants was reevaluated one year after the date of 
the COVID-19 test.  
 

Individuals with severe COVID-19 were more than 2.5-times as likely to die in the 
next 12 months compared to people who tested negative and 1.9-times more likely 
to die compared to those with mild to moderate disease.  
 

The risk of death in the next 12 months was even higher for people under the age of 65. 
Individuals under the age of 65 who recovered after severe COVID-19 were 3.3-times more 
likely to die during the next 12 months compared to those who did not test positive for COVID-
19. They were also 2.8-times more likely to die than those who only had mild or moderate 
COVID-19.  
 

This corresponds to an increase in the risk of death of 233% for people under the 
age of 65 with severe COVID-19 compared to individuals who had a negative 
COVID-19 test.  

 
People over the age of 65 had a 2.1-times increase in the risk of death within 12 months of 
recovering from severe COVID-19 compared to those who did not have COVID-19, and there 
was no difference in the risk of death between those with severe and mild to moderate COVID-
19. The risk of death from respiratory disease was 4.58-times higher for individuals 
recovered from severe COVID-19 compared to those who had not had COVID-19, and the risk 
was 3.1-times higher for cardiovascular death.  
 
Also noteworthy was that only 20% of those with who died after having severe COVID-19 died 
from complications of the infection, such as abnormal blood clotting, respiratory failure, or 
cardiovascular problems. The remaining 80% of individuals died from causes other than 
respiratory or cardiovascular conditions.  
 

 

Based on the data, the authors made several conclusions: 

 The biological insult from COVID-19 and physiological stress 
from COVID-19 is substantial. 

 The symptoms from COVID-19 are pervasive through multiple 
different systems. 

 While those 65 and older are more likely to be hospitalized 
and die from COVID-19 than those under 65, individuals under 
65 with severe COVID-19 have a higher risk of death in the 
next 12 months.  

 Prevention of severe COVID-19 infection is the most effective 
way to decrease the risk of death following COVID-19.  

 Vaccination is a measure that can both prevent and 
substantially decrease the risk of a severe COVID-19 
infection. 
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