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Topic: COVID-19 Research 

Update  

 
 

Excess Death Rate for 2020 
 
Based on now available mortality data, the number of deaths due to the COVID-19 pandemic 
have led to the largest number of excess deaths ever recorded (Lu, 2021). Excess deaths are 
the numbers of deaths above the expected number of deaths in a year based on how many 
people are expected to die in a “normal” year. The number of excess deaths that occurred in 
2020 was higher than that recorded during the 1918 flu pandemic. Since the 1918 pandemic, 
the death rate each year in the United States has been decreasing overall, but this year the 
trend was broken.  
 

2020 had the largest single-year surge in the death rate since federal statistics 
became available with a 16% increase from 2019 to 2020 compared to a 12% 
increase during the 1918 flu pandemic.  

 
The next largest increase in the death rate between one year and the next was 1928 when the 
death rate increased by 7%.  
 
 

COVID-19 In-Hospital Death Rates 
 
Researchers have studied the rate of in-hospital deaths of individuals who were admitted for at 
least one day at one of 209 acute care hospitals in the United States between March 1 and 
November 21, 2020 (Finelli et al., 2021). Of the 503,409 individuals in the study admitted to the 
hospital during this time, 8.5% received a positive SARS-CoV-2 test.  
 
Overall the largest percentage of those with COVID-19 were aged 65 or older (46.8%) followed 
by those from 50 to 64 years (27.2%) and from 18 to 49 years (24.9%). The number of people 
aged 18 to 49 years increased in April, 2020, representing 20.7% of the all the hospitalized 
individuals, and again in June (representing 30.3%) and July (representing 29.6%). The number 
of individuals aged 18 to 49 years of age that were admitted to the hospital and tested positive 
for COVID-19 briefly exceeded those aged 50 to 64 years during the month of June.  
 

When the mortality of individuals admitted to the hospital during the study period 
was evaluated, it was determined that those who had tested positive for COVID-19 
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had higher in-hospital mortality than patients with negative tests, 11% compared 
to 2.5%. 

 
There was a large difference between the mortality rate of individuals with COVID-19 based on 
age, and the in-hospital mortality rate of individuals with positive COVID-19 tests increased with 
age from 0.2% for people younger than 18 to 20.9% for those older than 75 years. The in-
hospital mortality rates were similar between men and women in individuals who were negative 
for COVID-19, but there was a higher mortality rate for men (12.5%) compared to women 
(9.6%) in people who were positive for COVID-19. The in-hospital mortality rate increased from 
March to April in the United States from 10.6% to 19.7% and then decreased by November to 
9.3% due to statistically significant reductions in the mortality rates in the oldest age groups.  
 
A similar study investigated the surgical risk for individuals with and without a SARS-CoV-2 
infection based on the outcomes during or immediately after surgery with a specific emphasis 
on mortality rates (Haffner et al., 2021). The medical records of 10,940 individuals 18 years or 
older with and without COVID-19 who underwent surgery among all surgical specialties from 
April 1 through November 30, 2020 were compared. However, gynecologic, obstetrical, or minor 
procedures such as tracheostomy and percutaneous cardiovascular procedures were excluded.  
 

When the entire group was analyzed as a whole, there were more than double the 
number of deaths reported in the cohort of patients with COVID-19, 14.8% 
compared to 7.1%.  

 
Additionally, hospital acquired conditions and patient safety indicators (information on potentially 
avoidable safety events) were also higher in individuals who had COVID-19. The rates of 
complications and the median length of stay of the individuals did not differ between the two 
groups.  
 
The researchers also found a difference in the surgical mortality rate in individuals with and 
without COVID-19 that was associated with the type of ownership of the hospital. There were 
more deaths of individuals with COVID-19 compared to those without COVID-19 in public 
(15.8% versus 4.8%) and nonprofit hospitals (14.7% versus 7.5%), but there was no  statistically 
significant difference in private hospitals (14.1% versus 9.4%). The difference between the 
private hospitals was found to be due to higher mortality rates in individuals without COVID-19 
as there was no difference in the mortality rates, complications, hospital-acquired conditions, or 
patient safety indicators among surgical patients with COVID-19 that correlated with the hospital 
type. 
 

Based on the results, the authors conclude that COVID-19 was a risk factor for 
increased mortality during, or soon after, surgery, but there was not an 
association between COVID-19 and complications from surgery. 

 
They also recommend that “surgical patients with COVID-19 should be informed of their higher 
in-hospital mortality risk. More important, postponing surgery should be recommended for 
patients with a positive preoperative COVID-19 test result when possible unless surgical 
intervention is absolutely necessary for life- or limb-saving measures.” 
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Vaccine Updates 
 
Vaccination of the Population Prevents Spread of B.1.1.7 
 
The vaccination campaign in Israel using the Pfizer-BioNTech vaccine began around the time 
that the more transmissible form of the virus, B.1.1.7, was introduced to the country (Munitz et 
al., 2021). To follow the progress of the vaccine campaign, a massive testing program was also 
initiated at the same time. Between December 6, 2020 and February 10, 2021, approximately 
300,000 PCR-based tests were collected, allowing for accurate tracking of cases, and use of the 
samples for genomic sequencing to observe the spread of B.1.1.7.  
 

Based on the information collected, the researchers found that the B.1.1.7 variant 
was 45% more transmissible than previous strains, and it became the dominant 
strain within 3.5 weeks after introduction.  

 
This was similar to the increase observed in studies in England where researchers reported an 
increase of 56% in transmissibility. Researchers in Israel also found that the reproduction 
number, or the number of new infections produced by a single infected individual, increased for 
B.1.1.7 compared to previous variants. The previous reproduction number determined by health 
officials in Israel was 1.12, and the reproduction number of B.1.1.7 was found to be 1.71.  
 
However, prioritized vaccination of the elderly allowed for prevention of spread of the more 
transmissible variant.  
 

There was an increase in the number of individuals with B.1.1.7 who were aged 
zero to 59, but after January 13, 2021, when the vaccine campaign was active, the 
incidence of B.1.1.7 in people over 60 plateaued and then declined.  

 
Before January 13, 2021, the rise in the number of people with B.1.1.7 had increased at a 
similar rate for all age groups. At the January 13 time point, 50% of the population who were 
over 60 years of age had had their first dose of vaccine for at least two weeks.  
 

Importantly, the researchers found that while the transmission of B.1.1.7 
continued to rise at a similar dramatic rate in the groups between the age of 0 to 
19 and 20 to 59,  the rise in the population over the age of 60 years was completely 
halted. 

 
 
Lower Vaccine Efficacy in Individuals with Blood Cancers 
 
Two investigations of the efficacy of vaccination of individuals with blood cancers with the 
Pfizer-BioNTech vaccine were recently released. In the first, researchers examined the 
response of 167 participants with chronic lymphocytic leukemia (CLL) (Herishanu et al., 2021). 
Individuals with CLL are more prone to infections from bacteria and viruses from both the 
treatment of CLL and the disease itself. The Pfizer-BioNTech vaccine for COVID-19 was given 
as directed in two doses, 21 days apart, and the level of antibodies produced was measured 
after administration of the second dose.  
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The response rate in the participants with CLL was low, with 39.5% producing 
antibodies.  

 
A smaller group of participants (52 individuals) was compared to a group of 52 healthy adults, 
and 52% of participants with CLL produced antibodies versus 100% of the group of healthy 
adults.  
 
The participants with CLL that had the largest response to vaccination were those who were not 
actively undergoing treatment at the time of vaccination.  
 

The response rate was 79.2% in those who had achieved clinical remission after 
treatment, 55.2% in those who had not yet started treatment, and 16% in those 
being treated at the time of vaccination.  

 
The researchers also evaluated the response of individuals taking different types of treatments. 
Those currently receiving treatment with BTK inhibitors had a response rate of 16%. The 
response rate of participants currently taking venetoclax, either with or without anti-CD20 
antibodies, was 13.6%. Anti-CD20 antibodies are a treatment for certain types of blood cancers 
that reduces the amount of B cells.  Because B cells are the type of immune-system cell that 
produce antibodies in response to infection, the reduction in B cells from anti-CD20 antibody 
treatment will reduce the response to vaccination. Within the total study group of 167 
participants, 77 had been treated at one time with anti-CD20 therapy, including 22 individuals 
undergoing treatment within the last 12 months before being vaccinated.  
 

None of the patients exposed to anti-CD20 antibodies less than 12 months prior to 
vaccination responded while 45.5% of those who were vaccinated more than 12 
months after use of anti-CD20 therapy responded to the vaccine.  

 
The second study investigated the effect of vaccination with the Pfizer-BioNTech vaccine in 
participants with multiple myeloma (Terpos et al., 2021). Individuals with multiple myeloma have 
a high risk of moderate to severe respiratory dysfunction associated with COVID-19 due to a 
combination of immunocompromised state, older age, and comorbidities, and more than 80% of 
individuals with multiple myeloma require hospitalization for treatment of SARS-CoV-2 
infections. The 48 participants in this study were over the age of 18 with smoldering myeloma or 
active multiple myeloma and were eligible for vaccination. At the time of vaccination, 35 (or 
72.9%) of the participants were also receiving treatment for multiple myeloma, four were in 
remission, and nine had smoldering myeloma.  
 
The level of antibodies to the spike protein of SARS-CoV-2 was measured on the day before the 
first inoculation and on the day before the second inoculation, or 22 days after the first dose. 
The median level of inhibition by antibodies to SARS-CoV-2 measured for participants with 
multiple myeloma was 20.6% with a range from 0% to 96.7%. A healthy comparison group 
vaccinated at the same facility had a median level of inhibition by antibodies to SARS-CoV-2 of 
32.5% with a range between 5.2% and 97.3%, which was a statistically significant difference.  
 

However, only 12, or 25%, of the participants with multiple myeloma had antibody 
inhibition levels greater than 30% the day before receiving the second dose of 
vaccine compared to 57, or 54.8%, of the healthy comparison group.  
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There were 21, or 20.2%, of the healthy comparison group that were found to have antibody 
inhibition levels higher than 50% while only 4, or 8.3%, of the participants with multiple myeloma 
had greater than 50% inhibition by antibodies to SARS-CoV-2.  
 

The four participants with the highest response were the four individuals who 
were in remission and not currently receiving treatment.  

 
Only one of the nine participants (corresponding to 11.1%) with smoldering multiple myeloma 
reached a level of antibody inhibition over 30% while 28.2% of participants with active multiple 
myeloma reached this level. The single individual with a greater than 30% response was the 
only participant with a normal level of immunoglobulin, a measure of how well the cells from the 
immune system and antibody production are performing.  
 

The authors conclude that while there have been documented accounts of strong 
vaccine responses in younger individuals after a single dose of the Pfizer-
BioNTech vaccine, elderly multiple myeloma patients have a lower response to the 
first dose of the vaccine, and a second dose within the established timeframe 
should be required for this population.  

 
 
Response to Vaccine in Recovered Individuals versus Those Who Were Never Ill 
 
Researchers investigated the B-cell response and antibody production of individuals after 
receiving either the Pfizer-BioNTech or Moderna COVID-19 vaccine (Goel et al., 2021). The 
researchers measured the response of participants who had not been previously exposed to 
SARS-CoV-2 and those who had recovered from infection. Four blood samples were collected 
to assess the response to the vaccine; they were collected before vaccination, two weeks 
following the first dose, the day of second dose, and one week following the second dose. 
 

Individuals who had not been exposed to SARS-CoV-2 required both doses of the 
vaccine to achieve an optimal increase in antibodies, especially for development 
of high neutralizing activity against the B.1.351 variant.  

 
Memory B cells were detected after the second dose of the vaccine in those who had not 
previously had COVID-19, and the amount of B cells produced was found to decline slightly with 
age.  
 

In participants who had recovered from COVID-19, antibody and memory B-cell 
responses were boosted after the first vaccine dose, and no further increase was 
observed after the second dose, suggesting that only a single dose may be 
required.  

 
The amount of response to the vaccine observed in participants who had previously had 
COVID-19 was observed to be associated with the levels of pre-existing memory B cells that 
were produced in response to infection.  
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Side Effects from Vaccines 

 
After review of the reports of adverse events associated with the Johnson & Johnson COVID-19 
vaccine, the CDC has recommended that states should resume using it in their vaccination 
campaigns (CDC, 2021). The CDC recommended a pause in the use of the vaccine in order to 
determine the number of cases of a rare blood clotting condition that had occurred after 
vaccination and to assure that physicians were aware of the symptoms associated with the 
condition and how to treat it if it occurs.  
 
Based on their evaluation, the CDC officials found that there are occurrences of a rare adverse 
event called thrombosis with thrombocytopenia syndrome (TTS) associated with the 
Johnson & Johnson vaccine.  
 

Worldwide, nearly all of the reports of the condition associated with either the 
Johnson & Johnson vaccine or the AstraZeneca-Oxford vaccine have been in 
adult women younger than 50 years of age.  

 
Because of this association, the CDC recommends that women younger than 50 years of age 
should be aware of the rare, but increased, risk of this adverse event and that there are other 
COVID-19 vaccine options available for which this risk has not been seen. Regulating bodies in 
Europe have recommended that younger individuals use the two mRNA-based vaccines rather 
than the AstraZeneca-Oxford vaccine, which is authorized for use there.  
 
As of April 23, 2021, there had been more than 8 million doses of the Johnson & Johnson 
vaccine administered in the United States with 15 reports of individuals who later developed 
TTS. TTS occurs because antibodies produced by the individual interact with proteins involved 
in regulating clotting. The antibodies cause proteins in the clotting system to come into contact, 
leading to the formation of large clots in abnormal areas in the body. The formation of these 
large clots also depletes clotting factors, called platelets, from other parts of the body leading to 
an increased bleeding risk in other tissues.  
 

 
 
In the United States, all of the individuals who have experienced the adverse event were women 
between the ages 18 and 59 with a median of 37 years. TTS is a rare occurrence for all women, 
and even more rare for those over the age of 50.  
 

Symptoms are reported to begin between 6 and 15 days 
after vaccination and can include: 

 Severe or persistent headaches or blurred vision 

 Shortness of breath 

 Chest pain 

 Leg swelling 

 Persistent abdominal pain 

 Easy bruising or tiny blood spots under the skin   
beyond the injection site 
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Based on the number of adverse events that have been reported and the number 
of doses administered, it is estimated that there are 7 events per 1 million 
vaccinations among women 18 through 49 years old and a rate of 0.9 per 1 million 
vaccinations among women 50 years and older. 

 
The review of the reports indicates that the Johnson & Johnson vaccine’s known and potential 
benefits outweigh its known and potential risks for those recommended to receive it. 
 
Johnson & Johnson and Janssen have published a statement in the New England Journal of 
Medicine describing similar events in the Phase 3 trials of the vaccine (Sadoff et al,. 2021).  
 

There were 75,000 participants in the trial, and one case of cerebral venous sinus 
thrombosis (CVST) in a participant who received the vaccine.  

 
The clinical trial was paused when the adverse event was reported, and after consultation with 
outside experts, the trial was restarted because no clear association between the vaccine and 
the symptoms could be established. The participant was found to have antibodies that react to 
the blood clotting factor called platelet factor 4 (PF4) as has been reported in the other 
instances reported for both the Johnson & Johnson vaccine and the AstraZeneca-Oxford 
vaccine.  
 
After the vaccine was authorized for use, the surveillance program managed by Janssen that is 
used to monitor safety received six reports of CVST with thrombocytopenia (low platelet levels) 
occurring seven to 14 days after vaccination. Based on this level of reporting, the rate of CVST 
is still within the range of normal occurrence of the condition in the general population, and 
according to their statement, the Johnson & Johnson vaccine has not been proven to be the 
cause of the reactions.  
 
The Johnson & Johnson vaccine and AstraZeneca-Oxford vaccine are both adenovirus 
vaccines, and a link has been proposed by other researchers between this type of vaccine and 
the clotting reactions. However, the two vaccines use different adenoviruses from different 
species and attach to human cells using different proteins. The production of the spike protein 
also differs in that the Johnson & Johnson vaccine produces a spike protein that remains 
embedded in the cell surface of the cell that produces it while the AstraZeneca-Oxford vaccine 
produces a spike protein that is released from the cell into the bloodstream.  
 
Other researchers have suggested that the link between the vaccines and the side effects is not 
due to the vaccines themselves, but to small components, such as DNA fragments or proteins, 
that remain after the vaccine is produced (Vogel and Kupferschmidt, 2021 and Kupferschmidt 
and Vogel, 2021). There have been experiments that suggest that PF4, the protein targeted by 
antibodies in the clotting disorder, can interact with stray DNA, proteins, or viruses if they come 
into contact with each other. These complexes are more likely to attract the attention of the 
immune system, leading to the production of antibodies. The question remains as to what part 
of the COVID-19 vaccines initiates this process. Currently, there is not enough information to 
say one way or the other, but researchers have a number of hypotheses that can be tested. For 
example, Gowthami Arepally, a hematologist at the Duke University School of Medicine, 
suggests that some individuals may simply have higher levels of PF4, that when coupled with 
the inflammatory response to the adenovirus, lead to formation of the complexes and antibody 
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production. Rolf Marschalek, a molecular biologist at Goethe University Frankfurt, suggests that 
the spike protein from SARS-CoV-2 may play a more direct role due to the similar timing 
between the production of the spike protein and emergence of the clotting disorder.  
 
Two other vaccines, Sputnik V and the vaccine made by CanSino, are also adenovirus vaccines 
and are being carefully watched to see if similar clotting side effects emerge with more 
widespread use.  
 
 
Comparison of the Risk of Blood Clots 
 
Researchers at the University of Oxford examined the medical records of 513,284 individuals to 
determine the incidence of cerebral venous thrombosis (CVT) in the two weeks after being 
diagnosed with COVID-19, influenza, or after receiving one of the mRNA vaccines (Taquet et 
al., 2021).  
 

 
 
A similar condition called portal vein thrombosis (PVT) occurs from the same process of PF4 
antibodies, but the large clots are located in the portal vein in the abdomen rather than the 
brain. The incidence of PVT in the two weeks after COVID-19 diagnosis was 436.4 per million 
people, 98.4 per million in the two weeks after diagnosis with influenza, and 44.9 per million 
after vaccination with either of the mRNA vaccines.  
 
When estimating the incidence of CVT in the general population, the researchers determined 
the incidence of the condition across the entire health-records network. The incidence over any 
two-week period was 0.41 cases per million people, and the incidence two weeks after 
diagnosis for COVID-19 was higher than the incidence observed across the entire health 
records network. In individuals with COVID-19 who had CVT or PVT, the mortality was 20% and 
18.8%, respectively.  
 

The authors state that there is a high risk of serious thrombotic events associated 
with COVID-19, and highlighting these risks can help to communicate and 
contextualize the risks and benefits of vaccination.  

 
 

Based on the researchers’ assessment: 

 The incidence after diagnosis with COVID-19 was 39 per 
million people. 

 There were no cases observed within two weeks of diagnosis 
with influenza.  

 The incidence after vaccination with either the Pfizer-BioNTech 
or Moderna vaccine was 4.1 per million people.  

 The European Medicines Agency estimates that the incidence 
of CVT associated with the AstraZeneca-Oxford vaccine is 5.0 
per million people.  
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Re-Infection with SARS-CoV-2 
 
The rate of re-infection after COVID-19 as well as the length of time of immunity are topics of 
great interest to the world-at-large. While the duration of immunity can only be answered over 
time, researchers are conducting periodic studies to determine the re-infection rate for different 
groups. Two reports were released regarding re-infection, the first involved individuals who were 
involved in a COVID-19 outbreak at a skilled nursing facility after a vaccination campaign, and 
the second investigates re-infection after previous SARS-CoV-2 infection in young-adults aged 
18 to 20 years of age.  
 
The Kentucky Health Department investigated a COVID-19 outbreak at a skilled nursing facility 
that occurred after all residents and healthcare staff had been offered vaccination (Cavanaugh 
et al., 2021). There are 83 residents and 116 healthcare personnel at the facility, and 90.4% of 
the residents and 52.6% of the personnel received two doses of the Pfizer-BioNTech vaccine 
more than 14 days before the outbreak began. There were four residents and five staff 
members that received their second dose less than 14 days before the beginning of the 
outbreak. There were also ten individuals who had received only one dose at the time of the first 
COVID-19 case. 
 
The index case of the outbreak was an unvaccinated staff member who tested positive on 
March 1, 2021 during routine antigen testing. At the time of testing, the staff member was 
experiencing symptoms that are associated with COVID-19.  
 

During the outbreak, 26 residents and 20 staff tested positive for COVID-19, which 
included 18 residents and four staff that had been fully vaccinated before 
exposure from the outbreak.  

 
The attack rate for unvaccinated residents was three-times higher than the rate for vaccinated 
residents (75% versus 25%). In staff members, the attack rate was 4.1-times higher in 
unvaccinated individuals compared to those who were vaccinated (29.6% versus 7.1%).  
 

The estimated vaccine effectiveness against SARS-CoV-2 infection among 
residents was 66.2% and 75.9% in staff members.  

 
Vaccinated residents who became ill were 86.5% less likely to have symptoms than those who 
were not vaccinated, and vaccinated staff members had a similar reduction in symptoms of 
87.1%. The vaccine effectiveness against hospitalization was 94.4% in residents and none of 
the staff were hospitalized.  
 

Overall, three residents died from COVID-19 during the outbreak, and one of the 
individuals who died was vaccinated.  

 
There were four cases identified where individuals who had previously been infected with 
SARS-CoV-2 were re-infected. The individuals who were infected a second time were one 
resident and three staff members. One of the staff members had also been vaccinated. All four 
individuals who were re-infected experienced symptomatic illness.  
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The resident that was re-infected was hospitalized for treatment of severe 
symptoms and died.  

 
The researchers sequenced the genome of the virus responsible for the outbreak, and it did not 
correspond to any of the major variants currently spreading in the United States. The 
designation of the variant is the R.1 lineage, and it has 14 amino acid mutations not present in 
the Wuhan-1 genome from the start of the pandemic. This variant is not currently designated as 
a variant of concern by the CDC because it has not been found to be widespread around the 
country.  
 
There were four mutations within the spike protein of the virus from the skilled nursing facility, 
E484K, D614G, G769V, and W152L. The E484K mutation has been observed in other variants, 
including B.1.351 and P.1. The E484K mutation is thought to be associated with immune 
system escape, leading to a higher rate of re-infection. The estimate of vaccine effectiveness 
calculated from the information gathered during this outbreak was lower than that calculated 
from the real-world data collected in Israel during their nationwide vaccination campaign, which 
may suggest a lower effectiveness of the vaccine against R.1 variants or it may be due to 
differences in the size of the groups tested.  
 

The details of this outbreak show that, overall, vaccination protects most 
individuals from infection and/or serious outcomes, including older individuals 
who are considered to be frail.  

 
However, it also emphasizes the need for additional protections even after vaccination due to 
the high levels of transmission of SARS-CoV-2 in most parts of the United States and the 
spread of variants with different profiles that may become more transmissible, more lethal, or 
more able to avoid the immune response.  
 

The authors conclude that the results from the analysis underscore the 
importance of the Advisory Committee on Immunization Practices’ 
recommendation that all persons, including those who have recovered from 
COVID-19, be vaccinated. 

 
Additionally, low acceptance of vaccination by staff at skilled nursing facilities will continue to 
increase the risk of transmission of SARS-CoV-2 to a vulnerable population, and vaccination of  
only the residents themselves is not sufficient protection. In the best-case-scenario, the 
effectiveness of the vaccine is less than 100%, and older individuals have been shown to be 
more likely to have a lower immune response, leading to further reduction in protection for a 
group more likely to be at risk for severe outcomes.  
 

Therefore, the researchers state that vaccination of both skilled nursing facility 
residents and staff is essential to reduce the risk for symptomatic COVID-19, as is 
continued focus on infection prevention and control practices. 

 
In the second study investigating re-infection by SARS-CoV-2, researchers evaluated COVID-
19 cases in soldiers reporting to basic training camp because this group can be easily assessed 
due to the regimented schedule during training (Letizia et al., 2021). The researchers evaluated 
the re-infection rate of 3,249 United States Marine recruits, aged 18 to 20 years, as they arrived 
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at basic training camp. The recruits were advised to quarantine for two weeks at home before 
the start of the program. They were then required to participate in a mandatory two-week, 
supervised quarantine where they were assessed for previous SARS-CoV-2 infection through 
antibody testing as well as completion of questionnaires. The participants were tested for active 
infections at the start of the supervised quarantine, after one week, and after two weeks. They 
were then moved to base to begin basic training, where they received COVID-19 tests at weeks 
two, four, and six of training.  
 
There were 189 individuals who had SARS-CoV-2 antibodies from a previous infection as 
determined during the supervised quarantine before basic training started, and 10% of these 
previously infected individuals tested positive for COVID-19 during the six weeks of basic 
training. Of the participants who had not previously been exposed to SARS-CoV-2 and did not 
have antibodies at the start of basic training, 1079, or 48%, of the participants tested positive for 
an active infection during training using PCR-based testing.  
 

Based on this data, young-adults who have previously had COVID-19 have an 18% 
lower risk of infection compared to those who have not had COVID-19 before.  

 
In participants who have previously had COVID-19, infection was more likely for individuals with 
lower levels of spike-protein antibodies. Those who were re-infected had viral loads 
approximately 10-times lower than those who were infected for the first time, suggesting a 
protective effect from the previous infection.  
 

The authors conclude that although antibodies induced by a previous infection 
are largely protective and reduce the level of subsequent infection, they do not 
guarantee effective SARS-CoV-2 neutralization of the virus if exposure occurs or 
immunity against subsequent infection. 

 
 

Budesonide for Treatment of COVID-19  
 
Researchers investigated the effect of the inhaled corticosteroids in 2617 individuals over 65 
years of age or over 50 years of age with comorbidities who had been ill with COVID-19 for less 
than 14 days (Yu et al., 2021). The clinical trial began on November 27, 2020 and ended March 
31, 2021, and during this time, 751 participants were randomly assigned to receive the inhaled 
corticosteroid budesonide, 1028 were assigned to receive usual care, and 643 were assigned to 
other interventions that will be assessed in other reports. Previous experiments have shown that 
use of inhaled corticosteroids reduces expression of ACE-2 and TMPRSS2, which are used by 
SARS-CoV-2 for cell entry. It has not been clear whether the use of inhaled corticosteroids 
would improve outcomes in people not hospitalized for treatment of COVID-19.  
 
The results that have been reported are interim results of a subset of the participants, and the 
results of the entire study population will be analyzed and reported when available. The results 
are not yet finished because the entire evaluation time (28 days) after entering the trial has not 
been completed for all participants.  
 
During the trial, the time between enrollment in the trial and the time from symptom onset was a 
median of six days with a range from four to nine days.  
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Participants taking budesonide had a reduced time until recovery of three days 
compared to those provided usual care.  

 
Of those included in this interim analysis, there were also fewer individuals who progressed to 
requiring treatment in the hospital after use of budesonide (8.5% versus 10.3%). However, as 
there were very few individuals assessed in the interim analysis, a complete analysis will be 
needed to determine if this difference is statistically significant.  
 
There were also improvements in the daily symptom assessments in participants taking 
budesonide based on the daily score of how well participants felt, the scores on the WHO-5 
Wellbeing Index, early sustained recovery, and the time to sustained recovery. There was not a 
difference in the amount of healthcare services used between the two groups in the study. 
Further analysis did not show an association between symptom duration prior to treatment, the 
severity illness of illness at the start of treatment, age of the participant, or the presence of 
comorbidities changed the effect of budesonide on time to first reported recovery. 
 
 

Potential Source of Neurological Effects after SARS-CoV-2 Infection 
 
A large study of samples from autopsies conducted between March and June of 2020 found that 
the neurological effects observed with COVID-19 did not occur due to infection of the cells in the 
brain (Van Beusekom, 2021).  
 

Instead, the results of the evaluations suggest that the damage is due to 
inflammation triggered by SARS-CoV-2 either in other parts of the body or in the 
blood vessels of the brain.  

 
The researchers found areas of brain damage due to oxygen starvation caused by broken blood 
vessels and blood clots. There were also a high number of activated immune cells, called 
microglia, in the brain that were observed to be attacking neurons. The hypoxic state, or low-
oxygen state, causes microglia that have been activated by cytokines to be more likely to attack 
neurons.  
 

Previous research has shown that activation of microglia leads to a permanent 
loss of neurons in the brain.  

 
Most of the activated microglia were located in the brainstem and hippocampus. The brainstem 
is responsible for control of the heart rhythms, breathing rhythms, and levels of consciousness 
while the hippocampus is involved in mood and memory. The authors stated that “it is notable 
that some COVID-19 survivors develop neuropsychiatric symptoms, including memory 
disturbances, somnolence, fatigue and insomnia, and that similar symptoms are reported in 
both the acute and recovery phases.” 
 
The effects observed in this study were in deceased individuals, and the effect may not be as 
pronounced in people who had a milder illness. However, the correlation between the regions 
affected and the symptoms observed in people who have recovered from the acute infection is 
intriguing.  
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Transmission of SARS-CoV-2 
 
Transmission on Airplanes 
 
The current CDC guidelines recommend against air travel for people who have not yet been 
vaccinated for COVID-19 due to the increased risk of transmission from close proximity during 
long periods (Dietrich et al., 2021). There have been preliminary studies suggesting that 
increasing the distance between travelers by leaving empty seats between household-groups 
may lead to a lower risk of transmission, but quantification of the effect has been difficult.  
 
In a collaboration between researchers at Kansas State University and the CDC, a study was 
performed to investigate the exposure to a surrogate non-infectious virus, bacteriophage MS2, 
based on proximity within an airplane either at full occupancy or with the middle seat vacant.  
 

When the middle seat was left vacant, there was a reduction in exposure by 
between 23% and 57%, depending on the conditions of the analysis.  

 
A variety of plane configurations were tested. For example, a 23% reduction in the risk of 
exposure was observed for a single passenger who was in the same row but separated from the 
viral source rather than in an adjacent middle seat. This value was then extrapolated to 
determine the general reduction in exposure for all the passengers in the cabin when all the 
middle seats are left vacant, which was determined to be between 35% and 39.4%. A 57% 
reduction in the risk of exposure was observed when the middle seats were left vacant and the 
risk was evaluated for a three-row section that contained a mix of viral sources and other 
passengers. 
 

Importantly, in all of the scenarios, a vacant middle seat reduces risk for exposure 
to SARS-CoV-2 from nearby passengers.  

 
Therefore reducing passenger density could help reduce potential COVID-19 exposures during 
air travel. The values observed in this study were similar to those reported in previous studies.  
 
When aircraft ventilation systems perform at the standards required by the FAA, most virus 
particles are removed within several seat rows from the source, and the recirculated portion of 
the air supplied to each passenger has passed through HEPA filters. However, until the air 
moves through the ventilation system, the airborne contaminants experience turbulent 
dispersion from the movement of air, leading to a spreading effect of infectious particles that is 
larger than what would occur from individuals moving in the aisles.  
 
This study did not take into consideration the contribution of mask use. However, masks are 
more effective at reducing surface and droplet exposures, and it is now accepted that SARS-
CoV-2 is transmitted through aerosol exposures in confined areas, such as aircraft. Therefore, 
as shown in previous studies, some virus aerosol will be emitted from an infectious and masked 
passenger, and increased distancing between travelers could reduce the risk of transmission. 
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The authors conclude that the results of this and previous studies indicate the 
“importance of multicomponent prevention strategies as good practices; 
combining the effects of masking and distancing is more protective than either by 
itself.” 

 
 
P.1 Variant of SARS-CoV-2 
 
Researchers have been able to better characterize the P.1 variant that was first identified in 
Brazil (Faria et al., 2021). As reported previously, the variant acquired 17 mutations, including 
three relevant changes in the spike protein. These changes emerged between November of 
2020 and January of 2021. Specifically, P.1 has a trio of mutations, K417T, E484K, and N501Y 
(the mutation observed in the B.1.1.7 variant) that are associated with increased interaction with 
the protein on the human cell’s surface, the ACE2 receptor.  
 

The increased interactions lead to an increase in transmission, and current 
estimates of P.1 suggest that it is 1.7 to 2.4-times more transmissible than earlier 
forms of SARS-CoV-2.  

 
The researchers also investigated the protection gained from a previous infection with the 
SARS-CoV-2 variants that were common earlier in the pandemic. Based on the available 
information, the researchers estimate that previous infection with early versions of the virus 
provides 54% to 79% of the protection against infection with P.1 that is provided against earlier 
lineages.  
 

This reduced level of protection means that re-infection with P.1 is more likely 
than with earlier versions of SARS-CoV-2.  

 
 
Transmission in Schools 
 
More details are becoming available about the risk of transmission of SARS-CoV-2 in school 
settings (Gettings et al., 2021). Researchers from the CDC investigated the details of COVID-19 
transmission at a Georgia public school district in the Atlanta metropolitan area between 
December 1, 2020 and January 22, 2021.  
 
The district includes eight elementary schools, two middle schools, and one high school, and 
serves approximately 8,500 students with approximately 1,400 staff members. The student body 
was described as 38% Hispanic, 36% non-Hispanic Black, 20% non-Hispanic White, and 60% 
of the students qualify for the free or reduced meal program. During the study period, in-person 
instruction was provided Monday through Thursday with virtual-learning only on Friday. Fully in-
person or fully virtual learning was available based on parent preference, and approximately 
5,300 students participated in in-person school with the most children attending elementary 
school in-person (63 to 89% attendance) and the least attending high school in-person (32% 
attendance). Mask use was mandatory on campus except during indoor or outdoor sports 
participation. Distance between student desks was three to six feet in the middle and high 
schools, but was less than three feet in the elementary school classrooms due to higher 
attendance rates. There were also three-sided plastic shields on all desks, hand hygiene 
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promotion, increased frequency of facility cleaning and disinfection, advisement of community 
members to perform self-screening for symptoms and remain home if symptomatic, and contact 
tracing for staff or students who tested positive for SARS-CoV-2 infection. Measures to improve 
ventilation were implemented where possible, including opening windows in classrooms and 
buses as well as increasing outside air intake from 15% to 30% in HVAC systems, increased 
HVAC filters, and ionization device installation in air handlers 
 
During the study period, 98 index cases were identified, and 12 were excluded because their 
contacts could not be reached for interviews or testing within ten days of exposure. None of the 
individuals with samples available for genome sequencing were infected with the B.1.1.7 
variant, and the majority of samples tested were the variant most prevalent at the start of the 
pandemic.  
 
Of the 86 index cases evaluated in the study, 38.4% were staff, and 61.6% were students.  The 
86 index cases had 1,119 total contacts with a median number of contacts per case of 14. Of 
the contacts included in the study, 63% received testing, and 91.3% of those tested received a 
negative result. There were nine people who tested positive who also had possible contact with 
infected individuals outside of the school, and they were excluded from further analysis. The 
household members of 40 of the contacts from school who tested positive agreed to be tested 
for COVID-19 (114 people), and 28.1% of the 114 of the household members tested positive.  
 
The researchers found that 27.9% (24 out of 59) of the index cases were associated with one or 
more contacts that tested positive for COVID-19, and 17.4% (15 out of 59) were associated with 
two or more contacts that tested positive for COVID-19. The overall secondary attack rate, or 
rate of infection in a group from the index case, was 8.7%. However, the secondary attack rate 
differed based on the setting of the exposure.  
 

 
 
Along with the setting, there was an association observed between the individuals involved and 
the magnitude of the secondary attack rate. The secondary attack rate was higher when the 
index case was a staff member (13.1%) compared to when the index case was a student 
(5.8%).  
 

This was especially true in elementary schools where the secondary attack rate 
for staff index cases was 15% compared to a secondary attack rate for student 
index cases of 2.7%.  

 
In the high-school setting, 93.7% of student contacts who tested positive interacted with the 
index case during sports. However, in non-sports settings over all grade levels, staff members 
were more likely to be the index case with 87.5% of staff contacts that tested positive and 

The three settings with the highest secondary attack rate were 

 In indoor sports settings like basketball, wrestling, and 
cheerleading at 23.8% 

 During interactions among staff, such as group lunches or staff 
meetings at 18.2% 

 In elementary school classrooms at 9.5%  
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72.2% of students contacts that tested positive attributed to a staff member as the index case. 
The secondary attack rate was also found to be higher if the index case reported having 
symptoms consistent with COVID-19 (10.9% compared to 3.0%).  
 

Overall, the lowest attack rate, 2.3%, was observed when the index case was an 
asymptomatic student. 
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