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Topic: COVID-19 Research
Update
Recommendations from the CDC for Fully Vaccinated Individuals
The CDC released new recommendations for individuals who have been fully vaccinated for
COVID-19 (CDC, 2021).

People are considered fully vaccinated:
 2 weeks after their second dose in a 2-dose series, like the
Pfizer-BioNTech or Moderna vaccines
 2 weeks after a single-dose vaccine, like Johnson &
Johnson’s vaccine
In public places where a number of individuals not from your household may be present, the
CDC still recommends wearing a mask, staying 6 feet apart from others, and avoiding crowds
and poorly ventilated spaces.
The changes to the recommendations include:
 Fully vaccinated individuals can gather indoors with other fully
vaccinated people without wearing a mask.
 Fully vaccinated individuals can gather indoors with unvaccinated
people from one other household (for example, visiting with
relatives who all live together) without masks, unless any of those
people or anyone they live with has an increased risk for severe
illness from COVID-19.
 Vaccinated individuals who have been in close contact with
someone who has COVID-19 do not need to stay away from
others or get tested unless you have symptoms.
Everyone, including those who are fully vaccinated, should continue to use measures to prevent
transmission in places including in public, gatherings with unvaccinated people from more than
one other household, and when visiting with an unvaccinated person who is at increased risk of
severe illness or death from COVID-19 or who lives with a person at increased risk.
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Additionally, medium and large gatherings should still be avoided. Air travel should be delayed
if possible, and if necessary, CDC recommendations for reducing transmission should continue
to be followed.
There is a possibility of getting COVID-19 after being fully vaccinated, and fully vaccinated
individuals should continue to be aware of possible symptoms associated with the virus and
avoid others if symptoms develop.

COVID-19 Vaccine Updates
Johnson and Johnson Vaccine receives Emergency Use Authorization
The FDA issued a third Emergency Use Authorization (EUA) for use of the Johnson and
Johnson COVID-19 vaccine in individuals over the age of 18 (FDA, 2021). The vaccine delivers
a DNA copy of the SARS-CoV-2 spike protein that is encased in the shell of an adenovirus.
The Johnson & Johnson vaccine is able to provide protection from COVID-19 with
only a single dose, rather than the two doses required for the other authorized
vaccines.
The vaccine can also be shipped at temperatures above freezing, unlike the other available
vaccines, because of the protection from the adenovirus shell. These two characteristics are
expected to simplify the vaccination process in comparison to earlier vaccines.
In the studies used to support the EUA, the Johnson & Johnson vaccine reduced the risk of
moderate to severe COVID-19 by 66.1%. Researchers at the FDA also evaluated the
frequency of hospitalization for COVID-19 that occurred 28 days or more after vaccination
(Herper and Branswell, 2021). The 28-day time period allows for evaluation of participants who
have more fully developed an immune response to the vaccination.
In the vaccinated group, there were NO hospitalizations of individuals 28 days or
more after vaccination while there were 16 in the placebo group.
Importantly, the clinical trials of the Johnson & Johnson vaccine were conducted after the
emergence of the new variants, B.1.351 and P.1, of SARS-CoV-2, and there were trial sites for
the study in South Africa and Brazil, where the variants were spreading rapidly.
The results from the trials show that the vaccine has a 100% efficacy in prevention
of hospitalizations even in areas with community spread of the SARS-CoV-2
variants.
As mentioned in previous PCI COVID-19 Updates, the efficacy of the vaccine varied based on
the geographic area evaluated. In areas where variants that affect the immune response to the
virus were actively spreading (e.g. South Africa), the efficacy was 58%. However, in the United
States, where the variants were not yet common, the vaccine had a 72% efficacy in reducing
the risk of moderate to severe or critical COVID-19.
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The clinical trials for the Johnson & Johnson vaccine also included periodic testing of
participants, allowing for detection of asymptomatic cases.
In participants who received the vaccine, there was a 65.5% reduction in the
number of people who were infected with COVID-19.
This characteristic was not reported for the other authorized vaccines because testing of
asymptomatic individuals was not included in the initial clinical trials.
Reports from Johnson & Johnson indicate that production of the vaccine has been lower than
originally anticipated. However, the drug company Merck has arranged to participate in the
manufacture of the Johnson & Johnson vaccine to help boost the production. Based on
information from government officials, the additional production assistance is expected to
double the amount of this vaccine available (McGinley and Rowland, 2021).

Skin Reactions to Moderna Vaccine
Based on the Phase 3 clinical trial of the Moderna COVID-19 vaccine, 84.2% of participants had
an immediate reaction in the skin surrounding the injection site while delayed skin reactions,
those that developed eight days or more after vaccination, occurred in 0.8% of participants
(Blumenthal et al., 2021). Researchers from Massachusetts General Hospital have reported 12
individuals who had large, delayed skin reactions to the vaccine. The reactions varied greatly
between individuals, but included reddening of the skin and tenderness at the location. The
largest were over 10 centimeters in diameter. All of the individuals went on to receive their
second dose of the vaccine, and six did not have a reaction to the second shot while three had
a similar reaction and three had a reduced reaction to the second shot. All of the reactions were
able to be treated with ice and antihistamines except one individual who also required
corticosteroids. The visible signs of the reaction resolved in a median of 6 days with a range of
two to eleven.
Individuals who have this type of delayed, hypersensitivity reaction can receive
the second dose of the vaccine safely and can be treated conservatively by their
primary care provider.

Effect of a Single Dose of Vaccine in Individuals with a Previous SARS-CoV-2 Infection
A study of healthcare workers at the University of Maryland Medical Center investigated the
response to vaccination in three groups: (1) those with a negative antibody test for COVID-19,
(2) those with a positive antibody test for COVID-19 who did not have symptoms, and (3) those
with a positive antibody test for COVID-19 that had symptoms associated with the illness
(Saadat et al., 2021). The 59 participants in the study were vaccinated with either the PfizerBioNTech vaccine or the Moderna vaccine, and evaluations occurred directly before
vaccination, seven days after vaccination, and 14 days after vaccination with a single dose. The
study time period was from December of 2020 to January of 2021. The amount of antibodies
produced as well as the ability of antibodies to neutralize vaccine were evaluated.
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The amount of antibodies present in individuals with a previous infection was higher at all timepoints compared to those who had not previously had COVID-19. The level of neutralization
was also higher at all time points in both groups with a previous SARS-CoV-2 infection
compared to those without a previous infection.
Based on the results, the researchers suggest that a single-dose vaccination
strategy may be appropriate for those with a prior COVID-19 diagnosis, or these
individuals could be placed lower on the vaccination priority list until larger
supplies are available.

Delay of Second Dose of AstraZeneca-Oxford Vaccine Increased Efficacy
The combined results from four randomized and controlled trials in the United Kingdom, Brazil,
and South Africa investigating the efficacy of the AstraZeneca-Oxford vaccine were published in
The Lancet (Voysey et al., 2021). The vaccine was initially designed to be administered as a
single dose, but a booster dose was added after Phase 1 trials. Some participants had initially
agreed to participate in the single dose study and chose not to receive a second dose.
Additionally, manufacturing issues led to a delay in the second dose for a subset of the
participants who received two doses, allowing for an analysis of the result with differing length of
time between the doses.
In the report, the outcome of 17,178 participants was evaluated, and 8948 participants were in
the trial in the United Kingdom, 6753 were in the trial in Brazil, and 1477 were in the trial in
South Africa. There were 332 total cases of symptomatic COVID-19 within 14 days of the
second dose of the vaccine or placebo, which corresponded to 1.0% of the vaccinated group
and 2.9% of the placebo group. Based on this information, the overall efficacy of the vaccine
was 66.7% in reducing the risk of symptomatic COVID-19.
Vaccine efficacy for the prevention of hospitalization calculated 22 days after the
FIRST dose was 100% with no one in the inoculated group requiring treatment in
the hospital.
There were 22 individuals admitted to the hospital for treatment of COVID-19 in the group that
received the placebo, and three were considered to have severe symptoms.
The analysis of the efficacy of the vaccine based on the length of the time between boosters
showed that efficacy was high when the booster was given at 2 months and increased with
longer intervals.
The vaccine efficacy after two standard doses was 55.1% with an interval of less
than 6 weeks and 81.3% when the two doses were more than 12 weeks apart.
When information from participants who received a single dose was analyzed, a single standard
dose of vaccine provided protection against symptomatic COVID-19 in the first 90 days with an
efficacy of 76.0%. There was no waning of protection observed during the study period after
only a single dose.
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While there was no waning of protection observed over the course of the study period, the
amount of antibodies detected did decrease over time. The amount of antibodies peaked at day
28 and then decreased by 34% by 90 days after vaccination and 64% by 180 days after
vaccination.
The trial that was conducted in the United Kingdom included periodic PCR-based testing
regardless of symptoms, allowing for an assessment of the prevention of transmission based on
the amount of asymptomatic and symptomatic cases. The protection from asymptomatic or
symptomatic infection after the second dose was 49.5%.
Based on the available information, the authors conclude that the AstraZenecaOxford vaccine provides protection from COVID-19 with dosing intervals that
range from less than 6 weeks to 12 weeks or more and that a longer interval
before the booster dose provides better protection and does not compromise the
available protection in the 3-month period before the second dose is
administered.

Results from On-Going Vaccination Campaigns
The effects of on-going vaccination campaigns are starting to become evident as the number of
individuals fully vaccinated increases.
Nursing Home Deaths decline with Vaccination
As of February 25, 2021 in the United States, the number of cases and deaths from COVID-19
at nursing homes has been decreasing (Conlen et al., 2021).
Between late December and early February, the number of new cases at nursing
homes fell by 80% while deaths dropped by 65%.
The reduction in the number of new cases and deaths occurred even with increases in general
population of the United States. The effect is thought to be due to vaccination of residents and
staff of the facilities. Based on records from the CDC, about 4.5 million residents and staff at the
facilities had received at least one dose of vaccine by late February with 2.1 million fully
vaccinated.
Results from Israel’s Vaccination Campaign
Israel has been able to vaccinate an estimated 84% of their population that is over the age of 70
as of February, 2021 (Rinott et al., 2021). In order to determine the effect of vaccination,
researchers evaluated the rate of mechanical ventilation in individuals over the age of 70 and
those under the age of 50. The vaccination rate for those under the age of 50 was the lowest in
the country with 9.9% having had both doses of the vaccine. The ratio of individuals with
COVID-19 over the age of 70 who required mechanical ventilation declined 67% compared to
those aged less than 50 years between December of 2020 and February of 2021.
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The researchers state that “these findings provide preliminary evidence of the
effectiveness of vaccines in preventing severe cases of COVID-19 at the national
level.”
A second study evaluated the effect of vaccination of 596,618 individuals in Israel with the
Pfizer-BioNTech vaccine compared to the same number of similar individuals who did not
receive the vaccine (Dagan et al., 2021). Information on individuals was obtained from medical
records provided by Clalit Health Services, which is one of the four integrated healthcare
organizations in Israel and covers approximately 53% of the country’s population. The
outcomes assessed by the researchers were: documented SARS-CoV-2 infection, symptomatic
COVID-19, hospitalization for treatment of COVID-19, severe illness from COVID-19, and death
from COVID-19.
The participants were over the age of 16 and had not had a previous, documented case of
COVID-19. The group included participants who were vaccinated between December 20, 2020,
and February 1, 2021. Overall, the participants were younger than the general population
because there were few older individuals available who had not yet been vaccinated for
inclusion in the comparison group. The median age of the participants was 45 with a range
from 35 to 62. Evaluation of the medical records of participants indicated that 96% received a
second dose of the vaccine, and 95% received their second dose before day 24. The variant
B.1.1.7, was becoming increasingly prevalent during the study period, and by the end up to 80%
of tested samples were B.1.1.7. B.1.351 was still rare in Israel at the time of the study. The
results of the analysis is listed in Table 1.
Table 1. Effectiveness of Pfizer-BioNTech in Israel
14-20 Days after 21-27 Days after
First Dose
First Dose
Effectiveness in
prevention of
46%
60%
documented
infection
Effectiveness in
preventing
57%
66%
symptomatic
COVID-19
Effectiveness in
preventing
74%
78%
hospitalization for
COVID-19
Effectiveness in
preventing severe
62%
80%
illness
Effectiveness in
72%
84%
preventing death

7 Days after
Second Dose
92%

94%

87%

92%
Not Reported
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The effectiveness of the vaccine in preventing death after the second dose was not reported
because there were too few individuals in the vaccinated group for a statistically relevant
analysis.
The effectiveness of the vaccine against asymptomatic infection was found to
29% within 14 to 20 days after the first dose, 52% during days 21 to 27 after the
first dose, and 90% 7 days or more after the second dose.
The effectiveness of the vaccine was found to be similar across the age groups included in the
study while there was a slightly lower effectiveness in individuals with multiple co-existing
chronic conditions. The number of symptomatic infections observed in the trial began to diverge
between the vaccinated group and unvaccinated group around 12 days after inoculation, which
suggests that protection begins around this time. A similar trend was observed in the Phase 3
clinical trial.
With the high level of interest in the protection afforded by a single dose of the vaccine, the
researchers also determined the efficacy during the period between the first and second dose,
which was 29% as mentioned above. In the clinical trial of the Pfizer-BioNTech vaccine, the
estimated efficacy to prevent infection between the first dose and the second dose was higher,
at 52%. The difference in the level of prevention is thought to be due to the high level of
transmission in the country at the time of this study. The higher amount of transmission would
mean that participants had a higher risk of exposure in the first weeks of this study when the
immune response is still weak when compared to conditions during the earlier clinical trial. To
exclude the infections that may have occurred before the immune response, the researchers
also determined the effectiveness of the vaccine to prevent COVID-19 14 to 20 days after the
first dose and found it was 57%, which is similar to that observed in the clinical trial.
Results from England’s Vaccination Campaign
A study from Public Health England, called the SARS-CoV-2 Immunity and Reinfection
Evaluation (or SIREN) Study, is investigating the effectiveness of previous infection on immunity
from SARS-CoV-2 as well as the effectiveness of available vaccines (Hall et al., 2021). The
participants in the study are healthcare workers and support staff in publicly funded hospitals in
the United Kingdom. As of December 7, 2020, there were 29,378 participants in the SIREN
study, and 23,324 of those qualified for this analysis. Out of this group, 35% had had a previous
positive test for COVID-19, based on both antibody tests and PCR-based RNA tests. The
vaccines administered in this study were from Pfizer-BioNTech and AstraZeneca-Oxford.
At least one dose of either vaccine was administered to 89% of participants by February 5,
2021. Most of the individuals (or 94%) received the vaccine from Pfizer-BioNTech. Only 8% of
the participants had received a second dose by February 5. Of those who received two doses,
the median length of time between doses was 23 days with a range from 19 to 28 days. The
researchers found that protection from infection began from day 10 after vaccination and
increased after that point.
Participants in the study were tested for COVID-19 every two weeks for at least two months
after being vaccinated due to their roles in hospital settings. During the study, there were 977
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new infections from SARS-CoV-2. Within the 21 days after the first dose of vaccine, there were
71 new infections in vaccinated participants, and there were nine infections in the seven days
after the second dose in those who were fully vaccinated. The effectiveness of a vaccine in
preventing both asymptomatic and symptomatic cases allows for the estimation of the reduction
in transmission.
When only those participants who had not tested positive for COVID-19 before
vaccination were included in the analysis, the effectiveness 21 days after the first
dose was 72%, and it was 86% seven days after the second dose.
There was not enough information to determine the protection for the individuals who had had a
positive COVID-19 test before inoculation, but previous investigations indicate that this group of
participants had 90% protection from re-infection based on the immune response from natural
infection.
This study occurred during a time when the B.1.1.7 variant was widespread in the
United Kingdom and shows that the Pfizer-BioNTech vaccine is effective in
prevention of COVID-19 from the variant.
The small number of people who had been vaccinated with the AstraZeneca vaccine prevented
an analysis of the effectiveness in the time period of this study.
Another report of the vaccination of healthcare workers at Cambridge University Hospitals was
released as a pre-print (Weekes et al., 2021). Researchers compared the number of positive
tests for unvaccinated workers with those less than 12 days after the first vaccine dose and
those more than 12 days after their first dose. There were 26 positive tests out of 3,252
unvaccinated individuals tested, 13 positive tests out of 3,535 individuals tested less than 12
days after the first dose, and 4 positive tests out of 1,989 individuals tested more than 12 days
after the first dose.
The researchers estimated that there is a four-fold decrease in the risk of
asymptomatic SARS-CoV-2 infection amongst healthcare workers 12 days or more
after vaccination with one dose.
A third report of the vaccination campaign in the United Kingdom targeting elderly individuals
was also provided by Public Health England (Bernal et al., 2021). The researchers evaluated
the PCR-based testing data between October 26, 2020 and February 21, 2021 from individuals
with symptoms that were not healthcare professionals. There were 156,930 individuals who
were tested during the study period that also had vaccination records available, and in this
group, 28.4% of the tests were positive for COVID-19.
In individuals 80 years or older who received the Pfizer-BioNTech vaccine, the odds of testing
positive for COVID-19 began to decrease ten to 13 days after the first dose. The odds
continued to decrease after that and plateaued between 28 and 34 days after the first dose and
remained steady after that. When compared to individuals who were not vaccinated, the
vaccine effectiveness for this period was 70%. From 14 days after the second dose, evaluation
of the odds of a positive COVID-19 test indicated a vaccine effectiveness of 89%.
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After January 4, 2021, the age limits for eligibility expanded to include individuals over the age
of 70. The vaccine effectiveness for the Pfizer-BioNTech vaccine increased in a similar manner
until 28 to 34 days after vaccination and then plateaued at 61%. During this time, it was also
decided to delay the second dose of vaccination to increase the number of individuals in the
United Kingdom who were at least partially vaccinated so no second doses were given.
The AstraZeneca-Oxford vaccine also was authorized and put into use on January 4, 2021. In
individuals over the age of 70, the odds of testing positive for COVID-19 began to decrease 14
to 20 days after the first dose. The odds continued to decline until 28 days after the first dose,
and the effectiveness at this time was calculated to be 60%. At 35 days after vaccination the
odds were still decreasing, and the calculated effectiveness was 73%. The second dose was
also delayed in this group.
In addition to the protection from symptomatic disease, the researchers also observed
protection from emergency hospitalization and death after vaccination with both vaccines. The
Pfizer-BioNTech vaccine provided a 43% reduction in the risk for hospitalization within 14 days
of a positive COVID-19 test, and a 51% reduction in the risk of death within 21 days of a positive
COVID-19 test. The AstraZeneca vaccine provided a 37% reduction in the risk for
hospitalization within 14 days of a positive test. The risk of death associated with the
AstraZeneca-Oxford vaccine could not yet be determined due to the length of time from its
authorization.
These results were determined at the time B.1.1.7 became the predominant strain in the
country, suggesting that both vaccines are also effective against the variant.
Based on the study, the authors conclude that combined with the effect against
symptomatic disease, a single dose of either vaccine is approximately 80%
effective at preventing hospitalization, and a single dose of the Pfizer-BioNTech
vaccine is 85% effective at preventing death from COVID-19.

Immune Response to Prevent Re-Infection with SARS-CoV-2
Questions about the length of protection from the immune response after SARS-CoV-2 infection
remain, in part, because of the newness of the virus. Researchers at the National Cancer
Institute, a section of the United States National Institutes of Health, evaluated results from
commercial testing laboratories to determine the proportion of individuals who tested positive for
COVID-19 after having a previous positive antibody test (Harvey et al., 2021).
The researchers surmised that if few people who were positive for SARS-CoV-2
antibodies later tested positive for COVID-19 via PCR-based testing, they could
estimate the risk for re-infection from SARS-CoV-2.
The information for the analysis came from 70 different commercial companies and includes deidentified laboratory information, electronic health records, and other data describing COVID-19
status. The information collected represents more than 50% of the commercial diagnostic and
antibody testing in the United States. The study included evaluation of 3,257,478 unique
individuals who received results from an antibody test on or after January 1, 2020 with the end
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of the study period on August 26, 2020. Within this group, 88.3% received negative antibody
results, 11.6% had positive antibody results, and 0.1% had inconclusive results.
Over the study period, 2.6% of those with an initial positive antibody test had a subsequent
antibody test, allowing for assessment of the length of the antibody response to COVID-19.
There were 12.4% of the individuals who had a negative antibody test within 30 days after a
previous positive test. The proportion of individuals with a negative antibody test increased to
18.4% within 90 days of the initial test.
These results are consistent with previous studies indicating that antibody levels
wane in a modest fraction of individuals over a period of months after initial
detection.
The researchers then looked at the risk of having a positive PCR-test after an initial positive
antibody test. As the time from the initial positive antibody test increased, fewer participants
received a positive PCR-based test. Within 30 days of the initial antibody test, 11.3% had a
subsequent positive PCR-based test, which was attributed to prolonged shedding of viral RNA
as has been reported previously. Of the measurements 31 to 60 days after a positive antibody
test, 2.7% had a positive PCR-based test. Testing 61 to 90 days after the positive antibody test
produced 1.1% positive PCR-based tests, and testing 90 days or more after the antibody test
resulted in 0.3% positive PCR-based tests. Over the entire length of the study period, the rate
of positive PCR-based tests from individuals who had a negative antibody test at the start of the
study was relatively consistent around 3%, suggesting a stable background infection rate over
the course of the study.
Based on the ratio of positive PCR COVID-19 tests in those with and without
antibodies, the researchers report an approximate 10-fold decrease in infections
in those with evidence of a previous SARS-CoV-2 infection, suggesting a
protective effect from antibodies produced.
A similar reduction in the risk of re-infection was apparent when the researchers analyzed the
data based on different regions of the United States. The overall level of reduction of the
country was similar to the reduction observed in the different regions, suggesting that the
reduction was not from local differences in testing or transmission rates.
In an accompanying editorial, Mitchell H. Katz from NYC Health and Hospitals in New York,
New York, discusses how to advise individuals who have tested positive for antibodies to
COVID-19 (Katz, 2021). He mentions that there have been questions about the accuracy of
tests used to detect antibodies as well as concerns about how long and how well an immune
response to a previous infection with SARS-CoV-2 protects an individual. He also indicates that
the results reported in the study from Harvey and colleagues are reassuring in regards to both
concerns.
Based on the study, the antibody tests appeared to be accurate and able to
identify those who were protected from re-infection.
The results reported by Harvey and colleagues also agree with another study of healthcare
workers with a positive antibody test who had a lower risk of re-infection.
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The question that has still not been answered, however, is how long the protection will last.
Review of the available information led Dr. Katz to recommend that:
All individuals should be vaccinated regardless of evidence of previous infection
from antibodies or diagnostic testing.

Re-Infection at Nursing Homes
Officials from the Kentucky Department of Public Health investigated two COVID-19 outbreaks
that occurred at a skilled nursing facility three months apart in October, 2020 and in July, 2020
(Cavanaugh et al., 2021). There were five residents of the facility that tested positive for
COVID-19 during both outbreaks. The five individuals ranged in age between 67 and 99, and
each had more than three chronic, underlying conditions. None were immunocompromised or
were taking immunosuppressive medications.
Three of the five individuals were asymptomatic during their first illness, and two had mild
symptoms that had resolved before the start of the second outbreak. Testing samples from the
first outbreak were not retained, so that it was not possible to compare the genomic sequence
and confirm two separate infections. However, all five individuals had at least four consecutive
negative PCR-based tests between the two outbreaks, suggesting that the second positive test
was not re-activation of the first infection.
During the second outbreak, all five experienced symptoms, and the two residents who had mild
symptoms with their first infection experienced more severe symptoms during the second
infection. One resident required hospitalization for treatment and subsequently died.
The authors of the study suggest that the mild cases of COVID-19 experienced
during the first outbreak may not have produced sufficiently robust immune
response to prevent re-infection.
Individuals also experience a decline in immune system function with age that might be related
to the re-infection with COVID-19. Overall, it has been found that re-infection with SARS-CoV-2
seems to be rare, but the characteristics associated with a poor immune response to the virus
are not known.
The authors conclude that steps to protect this population from the ongoing
potential of SARS-CoV-2 exposures should be implemented, including among
those who have previously had a COVID-19 diagnosis.

SAR-CoV-2 Transmission
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The FDA and USDA released a statement reiterating that there is no evidence of food or food
packaging acting as a source of viral transmission of SARS-CoV-2 (FDA-USDA, 2021). Based
on experience over the last year, the groups stress that food and packaging are highly unlikely
to spread SARS-CoV-2. There have been studies that detected SARS-CoV-2 on packaging,
but most use PCR-based testing that detects the viral RNA and not live virus.
The officials stated that “Given that the number of virus particles that could be
theoretically picked up by touching a surface would be very small and the amount
needed for infection via oral inhalation would be very high, the chances of
infection by touching the surface of food packaging or eating food is considered
to be extremely low.”

Transmission at Gyms
Researchers at the CDC reported two instances of rapid spread of SARS-CoV-2 at exercise
facilities, suggesting that improved protocols may be necessary to control transmission in these
environments.
The first instance occurred in Hawaii in June and July, 2020 (Groves et al. 2021). An instructor
at two Honolulu fitness facilitates tested positive for COVID-19 after teaching several classes.
Based on contact tracing, 21 COVID-19 cases were linked to the instructor. At the time of the
incident, masks were not required in fitness facilities.
Approximately 60 hours (more than two days) before symptom onset, the instructor taught a
yoga class while wearing a mask, zero of 33 people in the class became ill. None of the
participants reported wearing a mask during the class. Around 40 hours (1 to 2 days) before his
symptoms started, the instructor taught a one-hour high-intensity cycling class for 10
participants. Neither the instructor nor the participants wore masks, but the cycling stations
were six feet of more from each other. Four of the participants only had exposure to the
instructor in this class, and none of the four became ill. Six participants had a second exposure
to the instructor the next day. The day that his symptoms began, or about four hours before
symptoms onset, the instructor taught a one-hour cycling class with 10 participants in the same
facility and room as the class the previous day. Again, no one wore a mask, but the cycle
stations were six feet or more from each other.
All 10 participants in the second cycling class received a positive SARS-CoV-2
PCR test within the next week, which corresponds to an attack rate of 100%.
One of the participants in the second cycling class was also a fitness instructor who
subsequently taught classes after being exposed. Two days after his exposure in the cycling
class, and more than two days before his symptoms started, he taught five personal training and
small-group kickboxing sessions. During the morning sessions both the instructor and the
participants wore masks, but in the afternoon, no one wore a mask. One participant had a
negative COVID-19 test and five individuals had no symptoms over the next 14 days, but were
not tested. Four of the individuals had additional exposure at another time.
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Approximately 36 hours before his symptoms began, the instructor provided personal training to
four different participants, and no one wore a mask. One of the participants in this group tested
positive for COVID-19 five days later.
On the same day his symptoms began, or around 12 hours before symptom onset, the second
instructor taught 10 participants (one personal training and three kickboxing sessions with nine
participants) with the caregiver present for a total of 11 exposed individuals, and the instructor
did not wear a mask. Four of those participating on this day had been exposed previously. Two
participants wore masks, but both were infected. Overall, ten out of the eleven people exposed
tested positive for COVID-19, which corresponds to an attack rate of 91%.
Out of the 21 secondary cases linked to the first instructor, 20 had symptoms
during their illness, and two were hospitalized.
The timing of exposure to the onset of symptoms for the instructors was associated with the
attack rate in the classes. Individuals who were exposed on the same day both instructors’
symptoms started were more likely to become ill.
The timing of exposure and attack rate for both instructors:
 Exposure more than two days before symptom onset had an
attack rate of 0% (0 out of 33)
 Exposure 1 to 2 days before symptoms onset had an attack
rate of 13% (1 out of 8)
 Exposure on the same day as symptom onset had an attack
rate of 95% (20 out of 21)
The authors conclude that the rate of transmission was highest on the day of
symptom onset for both instructors, which is consistent with findings from
previous studies.
Transmission in the facilities in Hawaii was likely facilitated by not wearing face masks,
extended close contact, and poor room ventilation. The transmission in the community was
considered low at the time of the incident, reiterating that specific environments are more likely
to lead to transmission of the virus.
The second incidence of rapid spread in an exercise facility occurred in Chicago, Illinois
between August 24 and September 1, 2020 (Lendaki et al., 2021). The facility offered four to
eight high-intensity indoor classes daily with classes at less than 25% capacity, or 10 to 15
people. Mask use, temperature checks, and symptom screenings were required on entry, but
masks were not required during exercise. During the classes, patrons brought their own mats
and weights and were stationed more than six feet apart.
The first reported case at the facility was diagnosed on September 1, 2020, and the individual
had last attended a class on August 28, which was also the day of their symptom onset. The
facility then closed for 13 days. There were 81 individuals identified that had attended classes
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between August 24 and September 1. There were 55 cases of COVID-19 identified, with 60%
confirmed by testing and 7% probable based on symptoms and exposure.
Of those identified with COVID-19, 78% participated in multiple classes while
potentially infectious.
The frequency of mask use during the classes was also investigated, and 76% reported
infrequent mask use.
A number of the individuals reported symptoms during their illness with 40% reporting a fever.
Two of those that became sick were treated at the emergency department for their symptoms,
and one individual required hospitalization. No deaths were reported.
The Chicago Department of Public Health attributed this outbreak to the high
proportion of attendees with COVID-19 who participated in class while
symptomatic or asymptomatic and infectious.

Transmission in Schools
The regional and state public health departments in Georgia investigated and reported on an
outbreak in eight public elementary schools that occurred between December 1, 2020 and
January 22, 2021 (Gold et al., 2021). During the time frame of the investigation, 2,600 students
and 700 staff members attended elementary school in person, which correlates to
approximately 80% of the district’s elementary school students. The transmission rate in the
county increased by approximately 300% during the same time frame. In total, nine clusters
were identified that included 13 educators and 32 students occurring at six schools.
The educator was the index patient for four clusters, a student was the index
patient for one cluster, and it could not be determined who the index patient was
in four clusters.
Eight of the clusters included educator-to-student transmission, and four clusters included
student to student transmission. There were two clusters where educator to educator
transmission during in-person meetings or lunches was followed by educator to student
transmission. This scenario of educator to student transmission led to 48% of the school
associated cases.
Officials also found that conditions in the schools were not optimal for the prevention of
transmission. For example, students were separated by plastic shields, but were sitting less
than three feet from each other due to the high capacity and classroom layouts. There was also
evidence of transmission between educators and students during small group interactions with
close proximity between participants. Mask use was mandated at all times except while eating,
and reported and observed compliance was high.
There were five reported instances of inadequate mask use that may have contributed to
clusters of transmission. Students ate in the classrooms where distancing was difficult. There
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were also interactions between staff during lesson planning and lunches where less safe
interactions were noted.
The authors conclude that educators can play an important role in in-school
transmission and that in-school transmission can occur when physical distancing
and mask compliance are not optimal.
Other studies in Europe have indicated that the type of transmission that occurs most often in
schools is between educators. The researchers of the current study state that promotion of
measures to prevent transmission between educators will likely reduce in-school transmission.

SARS-CoV-2 Variant Updates
The long period with high transmission has led to the detection of several variants, including two
in the United States.
P.1
Researchers have published a pre-print of a study describing the characteristics of the variant
P.1 that was first detected in Brazil (Scheuber and van Elsland, 2021). Seventeen mutations
were found in the variant with three of interest in the spike protein, K417T, E484K, and N501Y.
The N501Y mutation was previously identified in B.1.1.7 and is thought to increase the
transmissibility of the virus.
Indeed, the researchers determined that P.1 is between 1.4 and 2.2 times more
transmissible than early variants of SARS-CoV-2.
Based on modeling in the study, P.1 increased from 0% of cases to 87% of cases in seven
weeks (CIDRAP, 2021). The three mutations were also found to increase the binding of the
spike protein to the ACE2 receptor, the protein on human cells used by the virus to infect a cell.
Other changes in the spike protein, such as E484K, in P.1 cause antibodies produced by the
body to bind poorly to the spike protein, and from 25% to 61% of previously infected people
may be susceptible to re-infection, which was apparent in the high re-infection rates recently
observed in the Brazilian city of Manaus. Researchers also determined that the P.1 variant is
associated with a 1.1 to 1.8 times increase in risk of mortality compared to previously
circulating variants.
In another pre-print, researchers also described the effect of P.1 virus on antibody binding and
activity (Souza et al., 2021). The researchers used live P.1 virus and measured the ability of
convalescent plasma from individuals infected with earlier variants of SARS-CoV-2 and
antibodies from individuals vaccinated with the CoronaVac vaccine (developed by Sinovac) to
neutralize the virus. The antibodies in the convalescent plasma had a 6-fold lower neutralizing
ability for P.1 compared to previous versions of SARS-CoV-2. Additionally, antibodies produced
after vaccination with CoronaVac failed to efficiently neutralize the P.1 virus.
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B.1.526
Two groups have identified a new variant that is becoming more prevalent in the Northeast and
specifically New York City (West et al., 2021 and Annavajhala et al., 2021). The variant is in the
lineage B.1.526 and contains several of the mutations also observed in the B.1.351 variant.
Most concerning is the presence of the E484K mutation that reduces the effect of antibodies.
The N501Y mutation that was first observed in the B.1.1.7 mutation is not present in B.1.526.
The first instances of the B.1.526 variant were detected in November, 2020, and the proportion
of cases rose to 12.3% in the last two weeks of February, 2021 according to Annavajhala and
colleagues. The other research group, West and colleagues, detected higher levels of the new
variant with approximately 25% of the coronavirus genomes sequenced and deposited from
New York during February 2021.
The individuals with B.1.526 were found to be older than individuals infected with the initial form
of the virus, 58.1 years versus 52.4 years, but there was no difference in the gender, race, or
ethnicity between individuals with the two variants.
Individuals with B.1.526 were more likely to require treatment in the emergency
department or be admitted to the hospital, 85.9% versus 70.8%.

B.1.427/B.1.429
The variant referred to as B.1.427 or B.1.429 was first identified in Southern California, but has
now been found to make up more than 50% of the samples collected in 44 counties in the state
Wadman, 2021). Researchers have found that it is more contagious than previous versions of
the virus and also associated with higher rates of admission to the intensive care unit. There is
also evidence that the mutations in B.1.427/B.1.429 allow it to evade the immune system, and
potentially lead to re-infections as observed with B.1.351 and P.1. The surge observed with this
variant was noteworthy, however, the increase in the rate of transmission seems to be below
the level of B.1.1.7, the variant responsible for surges in Europe (Achenbach and Johnson,
2021).

References
Achenbach J, Johnson CY. New research shows California coronavirus variant is more
transmissible. The Washington Post. Published February 24, 2021. Accessed on February 25,
2021 at https://www.washingtonpost.com/health/california-covid-variant/2021/02/24/0fb7555076a3-11eb-948d-19472e683521_story.html
Annavajhala MK, Mohri H, Zucker JE, Sheng Z, Wang P, Gomez-Simmonds A, Ho DD,
Uhlemann AC. A Novel SARS-CoV-2 Variant of Concern, B.1.526, Identified in New York.
medRxiv [Preprint]. 2021 Feb 25:2021.02.23.21252259. doi: 10.1101/2021.02.23.21252259.
PMID: 33655278; PMCID: PMC7924303.
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.
17

Bernal JL et al., Early effectiveness of COVID-19 vaccination with BNT162b2 mRNA vaccine
and ChAdOx1 adenovirus vector vaccine on symptomatic disease, hospitalisations and mortality
in older adults in England. medRxiv. Published March 2, 2021. Accessed on March 3, 2021 at
https://www.medrxiv.org/content/10.1101/2021.03.01.21252652v1
Blumenthal KG, Freeman EE, Saff RR, Robinson LB, Wolfson AR, Foreman RK, Hashimoto D,
Banerji A, Li L, Anvari S, Shenoy ES. Delayed Large Local Reactions to mRNA-1273 Vaccine
against SARS-CoV-2. N Engl J Med. 2021 Mar 3. doi: 10.1056/NEJMc2102131. Epub ahead of
print. PMID: 33657292.
Branswell H. Pfizer-BioNTech vaccine performs as well in the real world as inclinical trials, new
study concludes. STAT News. Published February 24, 2021. Accessed February 25, 2021 at
https://www.statnews.com/2021/02/24/pfizer-biontech-vaccine-real-world-israel-study/
Cavanaugh AM, Thoroughman D, Miranda H, Spicer K. Suspected Recurrent SARS-CoV-2
Infections Among Residents of a Skilled Nursing Facility During a Second COVID-19 Outbreak Kentucky, July-November 2020. MMWR Morb Mortal Wkly Rep. 2021 Feb 26;70(8):273-277.
doi: 10.15585/mmwr.mm7008a3. PMID: 33630817.
CDC. When You’ve Been Fully Vaccinated. Published March 8, 2021. Accessed March 9, 2021
at https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html
CIDRAP. COVID-19 Scan for Mar 03, 2021. CIDRAP News. Published March 3, 2021.
Accessed on March 4, 2021 at https://www.cidrap.umn.edu/news-perspective/2021/03/covid-19scan-mar-03-2021
Conlen M, Mervosh S, Ivory D. Nursing Homes, Once Hotspots, Far Outpace U.S. in Covid
Declines. The New York Times. Published February 25, 2021. Accessed on February 25, 2021
at https://www.nytimes.com/interactive/2021/02/25/us/nursing-home-covid-vaccine.html
Dagan N, Barda N, Kepten E, Miron O, Perchik S, Katz MA, Hernán MA, Lipsitch M, Reis B,
Balicer RD. BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Mass Vaccination Setting. N
Engl J Med. 2021 Feb 24. doi: 10.1056/NEJMoa2101765. Epub ahead of print. PMID:
33626250.
Davies NG, Abbott S, Barnard RC, Jarvis CI, Kucharski AJ, Munday JD, Pearson CAB, Russell
TW, Tully DC, Washburne AD, Wenseleers T, Gimma A, Waites W, Wong KLM, van Zandvoort
K, Silverman JD; CMMID COVID-19 Working Group; COVID-19 Genomics UK (COG-UK)
Consortium, Diaz-Ordaz K, Keogh R, Eggo RM, Funk S, Jit M, Atkins KE, Edmunds WJ.
Estimated transmissibility and impact of SARS-CoV-2 lineage B.1.1.7 in England. Science. 2021
Mar 3:eabg3055. doi: 10.1126/science.abg3055. Epub ahead of print. PMID: 33658326.
FDA and USDA. COVID-19 Update: USDA, FDA Underscore Current Epidemiologic and
Scientific Information Indicating No Transmission of COVID-19 Through Food or Food
Packaging. Published February 18, 2021. Accessed February 23, 2021 at
https://www.fda.gov/news-events/press-announcements/covid-19-update-usda-fda-underscorecurrent-epidemiologic-and-scientific-information-indicating-no
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

FDA. FDA Issues Emergency Use Authorization for Third COVID-19 Vaccine. Published
February 27, 2021. Accessed on March 2, 2021 at https://www.fda.gov/news-events/pressannouncements/fda-issues-emergency-use-authorization-third-covid-19-vaccine
Gold JAW, Gettings JR, Kimball A, Franklin R, Rivera G, Morris E, Scott C, Marcet PL, Hast M,
Swanson M, McCloud J, Mehari L, Thomas ES, Kirking HL, Tate JE, Memark J, Drenzek C,
Vallabhaneni S; Georgia K–12 School COVID-19 Investigation Team. Clusters of SARS-CoV-2
Infection Among Elementary School Educators and Students in One School District - Georgia,
December 2020-January 2021. MMWR Morb Mortal Wkly Rep. 2021 Feb 26;70(8):289-292. doi:
10.15585/mmwr.mm7008e4. PMID: 33630823.
Groves LM, Usagawa L, Elm J, Low E, Manuzak A, Quint J, Center KE, Buff AM, Kemble SK.
Community Transmission of SARS-CoV-2 at Three Fitness Facilities - Hawaii, June-July 2020.
MMWR Morb Mortal Wkly Rep. 2021 Mar 5;70(9):316-320. doi: 10.15585/mmwr.mm7009e1.
PMID: 33661861.
Hall V et al., Effectiveness of BNT162b2 mRNA vaccine against infection and COVID-19
vaccine 2 coverage in healthcare workers in England, multicentre prospective cohort study.
Preprints with The Lancet on SSRN. Published February 22, 2021. Accessed on February 26,
2021 at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3790399
Harvey RA, Rassen JA, Kabelac CA, Turenne W, Leonard S, Klesh R, Meyer WA 3rd, Kaufman
HW, Anderson S, Cohen O, Petkov VI, Cronin KA, Van Dyke AL, Lowy DR, Sharpless NE,
Penberthy LT. Association of SARS-CoV-2 Seropositive Antibody Test With Risk of Future
Infection. JAMA Intern Med. 2021 Feb 24. doi: 10.1001/jamainternmed.2021.0366. Epub ahead
of print. PMID: 33625463.
Herper M and Branswell H. FDA scientists endorse J&J’s Covid vaccine, as new data shed light
on efficacy. STAT News. Published February 24, 2021. Accessed on February 24, 2021 at
https://www.statnews.com/2021/02/24/new-data-shed-light-on-efficacy-of-jjs-single-dosevaccine-against-covid-19/
Katz MH. How to Advise Persons Who Are Antibody Positive for SARS-CoV-2 About Future
Infection Risk. JAMA Intern Med. 2021 Feb 24. doi: 10.1001/jamainternmed.2021.0374. Epub
ahead of print. PMID: 33625465.
Lendacki FR, Teran RA, Gretsch S, Fricchione MJ, Kerins JL. COVID-19 Outbreak Among
Attendees of an Exercise Facility - Chicago, Illinois, August-September 2020. MMWR Morb
Mortal Wkly Rep. 2021 Mar 5;70(9):321-325. doi: 10.15585/mmwr.mm7009e2. PMID:
33661859.
McGinley L, Rowland D. Biden to announce ‘historic partnership’: Merck will help make Johnson
& Johnson coronavirus vaccine, officials say. The Washington Post. Published March 2, 2021.
Accessed on March 2, 2021 at https://www.washingtonpost.com/health/2021/03/02/merckjohnson-and-johnson-covid-vaccine-partnership/
REMAP-CAP Investigators, Gordon AC, Mouncey PR, Al-Beidh F, Rowan KM, Nichol AD, Arabi
YM, Annane D, Beane A, van Bentum-Puijk W, Berry LR, Bhimani Z, Bonten MJM, Bradbury
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

CA, Brunkhorst FM, Buzgau A, Cheng AC, Detry MA, Duffy EJ, Estcourt LJ, Fitzgerald M,
Goossens H, Haniffa R, Higgins AM, Hills TE, Horvat CM, Lamontagne F, Lawler PR, Leavis
HL, Linstrum KM, Litton E, Lorenzi E, Marshall JC, Mayr FB, McAuley DF, McGlothlin A,
McGuinness SP, McVerry BJ, Montgomery SK, Morpeth SC, Murthy S, Orr K, Parke RL, Parker
JC, Patanwala AE, Pettilä V, Rademaker E, Santos MS, Saunders CT, Seymour CW, ShankarHari M, Sligl WI, Turgeon AF, Turner AM, van de Veerdonk FL, Zarychanski R, Green C, Lewis
RJ, Angus DC, McArthur CJ, Berry S, Webb SA, Derde LPG. Interleukin-6 Receptor
Antagonists in Critically Ill Patients with Covid-19. N Engl J Med. 2021 Feb 25. doi:
10.1056/NEJMoa2100433. Epub ahead of print. PMID: 33631065.
Rinott E, Youngster I, Lewis YE. Reduction in COVID-19 Patients Requiring Mechanical
Ventilation Following Implementation of a National COVID-19 Vaccination Program - Israel,
December 2020-February 2021. MMWR Morb Mortal Wkly Rep. 2021 Mar 5;70(9):326-328. doi:
10.15585/mmwr.mm7009e3. PMID: 33661863.
Rosas IO, Bräu N, Waters M, Go RC, Hunter BD, Bhagani S, Skiest D, Aziz MS, Cooper N,
Douglas IS, Savic S, Youngstein T, Del Sorbo L, Cubillo Gracian A, De La Zerda DJ,
Ustianowski A, Bao M, Dimonaco S, Graham E, Matharu B, Spotswood H, Tsai L, Malhotra A.
Tocilizumab in Hospitalized Patients with Severe Covid-19 Pneumonia. N Engl J Med. 2021 Feb
25. doi: 10.1056/NEJMoa2028700. Epub ahead of print. PMID: 33631066.
Rubin EJ, Longo DL, Baden LR. Interleukin-6 Receptor Inhibition in Covid-19 - Cooling the
Inflammatory Soup. N Engl J Med. 2021 Feb 25. doi: 10.1056/NEJMe2103108. Epub ahead of
print. PMID: 33631064.
Saadat S, Tehrani ZR, Logue J, Newman M, Frieman MB, Harris AD, Sajadi MM. Binding and
Neutralization Antibody Titers After a Single Vaccine Dose in Health Care Workers Previously
Infected With SARS-CoV-2. JAMA. 2021 Mar 1. doi: 10.1001/jama.2021.3341. Epub ahead of
print. PMID: 33646292.
Scheuber A, van Elsland SL. More transmissible and evasive SARS-CoV-2 variant growing
rapidly in Brazil. Imperial College London. Published March 2, 2021. Accessed March 8, 2021 at
https://www.imperial.ac.uk/news/216053/more-transmissible-evasive-sarscov2-variant-growing/
De Souza WM et al., Levels of SARS-CoV-2 lineage P.1 1 neutralization by antibodies
2 elicited after natural infection and vaccination. Preprints with The Lancet on SSRN. Published
March 1, 2021. Accessed on March 2, 2021 at
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3793486
Voysey M, Costa Clemens SA, Madhi SA, Weckx LY, Folegatti PM, Aley PK, Angus B, Baillie
VL, Barnabas SL, Bhorat QE, Bibi S, Briner C, Cicconi P, Clutterbuck EA, Collins AM, Cutland
CL, Darton TC, Dheda K, Dold C, Duncan CJA, Emary KRW, Ewer KJ, Flaxman A, Fairlie L,
Faust SN, Feng S, Ferreira DM, Finn A, Galiza E, Goodman AL, Green CM, Green CA,
Greenland M, Hill C, Hill HC, Hirsch I, Izu A, Jenkin D, Joe CCD, Kerridge S, Koen A, Kwatra G,
Lazarus R, Libri V, Lillie PJ, Marchevsky NG, Marshall RP, Mendes AVA, Milan EP, Minassian
AM, McGregor A, Mujadidi YF, Nana A, Padayachee SD, Phillips DJ, Pittella A, Plested E,
Pollock KM, Ramasamy MN, Ritchie AJ, Robinson H, Schwarzbold AV, Smith A, Song R,
Snape MD, Sprinz E, Sutherland RK, Thomson EC, Török ME, Toshner M, Turner DPJ,
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

Vekemans J, Villafana TL, White T, Williams CJ, Douglas AD, Hill AVS, Lambe T, Gilbert SC,
Pollard AJ; Oxford COVID Vaccine Trial Group. Single-dose administration and the influence of
the timing of the booster dose on immunogenicity and efficacy of ChAdOx1 nCoV-19 (AZD1222)
vaccine: a pooled analysis of four randomised trials. Lancet. 2021 Mar 6;397(10277):881-891.
doi: 10.1016/S0140-6736(21)00432-3. Epub 2021 Feb 19. Erratum in: Lancet. 2021 Mar
6;397(10277):880. PMID: 33617777; PMCID: PMC7894131.
Wadman M. California coronavirus strain may be more infectious—and lethal. Science.
Published February 23, 2021. Accessed on February 26, 2021 at
https://www.sciencemag.org/news/2021/02/coronavirus-strain-first-identified-california-may-bemore-infectious-and-cause-more
Weekes M, et al. Single-dose BNT162b2 vaccine protects against asymptomatic SARS-CoV-2
infection. Authorea. February 24, 2021. Accessed at
https://www.authorea.com/users/332778/articles/509881-single-dose-bnt162b2-vaccineprotects-against-asymptomatic-sars-cov-2-infection
West AP, et al. SARS-CoV-2 lineage B.1.526 emerging in the New York region detected by
software utility created to query the spike mutational landscape. bioRxiv. Published February
23, 2021. Accessed on March 8, 2021 at
https://www.biorxiv.org/content/10.1101/2021.02.14.431043v2

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

