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Covid vaccine goals
Does India have the doses to fulfil Phase-1 Covid vaccine goals? (The
Tribune: 20210104)
https://www.tribuneindia.com/news/health/does-india-have-the-doses-to-fulfil-phase-1-covidvaccine-goals-192661

Does India have the doses to fulfil Phase-1 Covid vaccine goals?
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Given that India has set the goal of vaccinating 30 crore people with Covid-19 jabs by July,
can the country procure enough doses to fulfil that goal?
To vaccinate 30 crore people, the country will need 60 crore doses as the two vaccines that are
leading the race to get the approval from the government require two-doses per person for
protection.
These two vaccines that the government is currently considering giving the approval are
"Covishield" and "Covaxin" While the Pune-based Serum Institute of India has partnered with
Oxford-AstraZeneca for conducting clinical trials and manufacturing "Covishield", Bharat
Biotech has collaborated with the Indian Council of Medical Research (ICMR) for "Covaxin".
Approval for Covishield is expected soon as the Subject Expert Committee of the Central Drug
Standard Control Organisation on Friday recommended its emergency use.
However, it now appears that the Serum Institute of India is planning to supply the government
with 30 crore doses by July, enough for vaccinating 15 crore people, according to media
reports.
If it works out that way, the government will be able to reach just half way of fulfilling the
phase-1 goals with Covishield alone.

"For rolling out the vaccination campaign, cold chain equipment such as walk-in coolers, walkin freezers, refrigerators, deep freezers are already procured and distributed to the states,"
Harshal R. Salve, Associate Professor at Centre for Community Medicine, All India Institute
of Medical Sciences (AIIMS), New Delhi, told IANS.
"Vaccine storage capacities at airports and major railway staions are being created.
"You may have approval for another vaccine too in the meanwhile that can be included in the
mass the vaccination drive," Salve added.
It now appears that the success of India's vaccination drive may rely on the efficacy of Covaxin
in protecting people against Covid-19.
This is specially in view of the fact that India did not sign early procurement deals for the other
two vaccines that have got approval in several countries including the US -- the vaccines
developed by Pfizer-BioNTech and Moderna.
As these two vaccines are now in great demand, they appear unprepared to supply India huge
number of doses quickly even if New Delhi fast-tracks their approvals.
Pfizer has already sought the emergency use authorisation for its Covid-19 vaccine in India.
Now experts believe that to achieve herd immunity against Covid-19, about 70 per cent of the
country's population will have to be vaccinated, meaning about 90 crore people.
If other vaccines that are approved in the future also require two doses per person, this will
mean that India will need 180 crore doses of Covid-19 vaccines.

Union Health Minister Harsh Vardhan earlier this month said that about 30 vaccines against
Covid-19 are in different stages of development in India.
How many of them get the required approval may say a lot about how quickly India achieves
herd immunity against Covid-19.

Covishield, Covaxin
CDSCO approves Covishield, Covaxin for restricted emergency use in India
Both Covishield, Covaxin are two-dose vaccines (The Tribune: 20210104)
https://www.tribuneindia.com/news/health/cdsco-approves-covishield-covaxin-for-restrictedemergency-use-in-india-193044

The stage is set for the commencement of COVID vaccination drive in India with the national
regulator on Sunday approving both Covishield and indigenous COVAXIN for restricted use
in emergency situations.

While Covishield is Serum Institute’s vaccine developed in collaboration with Oxford
University and AstraZeneca, COVAXIN has been made by Bharat Biotech with ICMR
partnership.
“After adequate examination, the CDSCO has decided to approve Covishield and COVAXIN
for restricted emergency use in India,” Drug Controller General of India VG Somani said.
Also read: WHO welcomes India's COVID vaccine approvals; first in South-East Asia

Approval for vaccines accelerates India’s journey to be COVID-free, says Modi
‘Covishield’ ready to roll out in coming weeks: Poonawalla

Bharat Biotech recruits 23,000 volunteers for COVID-19 vaccine trials
He said both vaccines would be stored at 2 to 8 degree and are two-dose vaccines.
“SII submitted safety, efficacy and immunogenicity data on 23744 subjects aged 18 or older
from overseas and efficacy was found to be 70.42 per cent. Interim safety data from trials in
India was found to be comparable with overseas data and SII’s ongoing phase 2 and 3 clinical
trials in India will continue,” Somani said.
About Bharat Biotech vaccine he said it is based on the inactivated virus platform whose safety
is well established in India and abroad.

(Click here for the latest developments on Covid-19 epidemic)
“Bharat Biotech submitted data from animal studies. Phase 1 and 2 trials were done on 800
subjects and results show safe, robust immune response. Phase 3 trials have been initiated on
25800 participants and 22500 have been vaccinated. The vaccine is safe as per data available.
Subject experts have recommended restricted emergency use, which has been accepted,”
Somani added.
The government said it is prepared for COVID vaccine rollout.
As soon as the approvals were announced the Congress raised concerns over the safety of
Bharat Biotech and Covishield.
Congress leader Jairam Ramesh said “Bharat Biotech is a first-rate enterprise, but it is puzzling
that internationally-accepted protocols relating to phase 3 trials are being modified for Covaxin.
Health Minister should clarify.”
Former minister Anand Sharma also raised concerns asking for safety data to be made available
in the public domain.

WHO
WHO welcomes India's COVID vaccine approvals; first in South-East Asia
'Decision will help intensify and strengthen the fight against COVID-19'(The
Tribune: 20210104)
https://www.tribuneindia.com/news/health/who-welcomes-indias-covid-vaccine-approvalsfirst-in-south-east-asia-193049

WHO welcomes India's COVID vaccine approvals; first in South-East Asia
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The WHO on Sunday welcomed the emergency use authorization given to COVID-19 vaccines
in India, the first in the South-East Asia Region.
Also read: CDSCO approves Covishield, COVAXIN for restricted emergency use in India
‘Covishield’ ready to roll out in coming weeks: Poonawalla

Bharat Biotech recruits 23,000 volunteers for COVID-19 vaccine trials
Approval for vaccines accelerates India’s journey to be COVID-free, says Modi

“This decision taken today by India will help intensify and strengthen the fight against COVID19 pandemic in the Region.
(Click here for the latest developments on Covid-19 epidemic)
The use of the vaccine in prioritized populations, along with the continued implementation of
other public health measures and community participation will be important in reducing the
impact of COVID-19," said Dr Poonam Khetrapal Singh, Regional Director WHO South-East
Asia Region

Pandemic winter: Cardiac issues
Pandemic winter: Cardiac issues, including heart attack, rise by 50%
Doctors say extremely low temperature and post-COVID complications are
key contributors behind the reported rise in cardiac issues (The Tribune:
20210104)

https://www.tribuneindia.com/news/health/pandemic-winter-cardiac-issues-including-heartattack-rise-by-50-193146

As the mercury continues to fall in bone-chilling winter, a contrasting scenario is being reported
in hospitals of Delhi-NCR. The fast-dipping temperature and the post-COVID trauma have led
to a rise in cases of heart-related issues.
Hospitals are witnessing at least 50 per cent rise in such cases in comparison to last winter. The
cases, including heart attacks and strokes have significantly increased, doctors told IANS.
Medanta Hospital in Gurugram said it has seen 50 per cent rise in patients coming with heart
issues since the start of December.

Aakash Healthcare in Delhi said since the last two months, the average patient count coming
with cardiac issues has increased in the hospital. It is now receiving an average 500 patients
since November which was around 300 patients in previous years during winters.
Indraprastha Apollo Hospital is also witnessing a spike in cases of heart attacks and angina in
the past 3 weeks.

Doctors said that extremely low temperature and post-COVID complications are the key
contributors behind the reported rise in cardiac issues among the public.
(Click here for the latest developments on Covid-19 epidemic)
“Frigid temperatures constrict blood vessels that increase blood pressure which makes it suffer
heart attack or stroke. Besides, Covid-19 is also playing a major factor since it affects the
circulatory system of the body. If you catch the virus, you are at an increased risk of having a
heart attack or stroke. COVID makes blood thicker and hence blocks arteries,” Dr Praveen
Chandra, Chairman, Interventional Cardiology, at Medanta explained.
Dr Anil Saxena, Director, Cardiology, Fortis Escorts Heart Institute, Delhi, said that the risk of
rise in heart-related cases is a common phenomenon during winters. However, Covid-19 is
aggravating the issue further this year.
“Many patients with COVID infection are getting complications due to inflammation in the
arteries and heart muscle itself. This may complicate matters for heart patients,” he added.
Dr Ashish Agarwal, Head, Department of Cardiology at Aakash said the COVID-19 has
substantially affected the hearts of its patients, especially to those with pre-existing heart
problems or other comorbidities.

“Having an incurable viral infection like COVID-19 during winters can increase the risk of
heart failure or heart attack. This is because blood vessels in the body become more constricted
due to exposure to extremely cold temperatures in winters that can restrict blood flow to the
body and to the heart,” he informed.

A study published in JAMA Cardiology medical journal, claimed that 78 per cent of Covid
recovered patients have abnormalities in the heart while 60 per cent have an ‘ongoing
myocardial inflammation’. It also found higher levels of Troponins, the blood enzyme which
indicates heart damage, among the study subjects.

Meanwhile, Indraprastha Apollo Hospital said that the numbers are also increasing since the
patients, with existing heart ailments, who have been delaying regular check-ups amid the
pandemic, are now coming with aggrieved condition.
“While dip in temperature is the major cause here, the pandemic has made this situation even
grimmer. The patients with existing heart ailments who have been delaying regular check-ups
are the worst-hit. They are turning in with aggravated condition of their disease,” said Dr
Mukesh Goel, senior consultant, Cardio Thoracic Surgery at the hospital, told IANS.

Doctors advised that people with heart conditions and those who have recovered from COVID19 in the past few months need to remain watchful and take extra care to prevent any fatal heart
condition during winters.
“It is important to note that many patients with COVID infection have minimal symptoms but
can still have sudden and severe complications. Therefore, one has to be especially watchful
for any symptoms of heart disease. Any chest discomfort or sudden difficulty in breathing
should not be neglected. One should seek medical care whenever such symptoms occur. Prompt
treatment of heart disease can minimise damage to the heart and save lives,” Dr Saxena
cautioned.
“Patients should undergo regular screening tests to check their heart health. Besides, standard
of care practices should be applied, such as avoiding fried food and alcohol, layering of warm
clothes, and regular exercise,” Dr Agarwal advised. IANS

Oxford, Bharat Biotech vaccines
Oxford, Bharat Biotech vaccines cleared for use (Hindustan Times:
20210104)
https://epaper.hindustantimes.com/Home/ArticleView

India could roll out the world’s largest vaccination drive against the coronavirus
disease (Covid-19) in about 10 days after the national drug controller approved two
vaccines for restricted emergency use in India on Sunday, officials with knowledge of
the development said.
Drugs Controller General of India (DCGI) VG Somani on Sunday announced that he
had approved both the Oxford University-AstraZeneca Plc. vaccine being
manufactured in India by the Serum Institute of India (SII), and Bharat Biotech
International Limited’s locally developed vaccine candidate.
He said that he had accepted recommendations made by the subject expert committee
(SEC) of the Central Drugs Standard Control Organisation (CDSCO) on Friday and
Saturday to grant restricted emergency approval to both the vaccines.
A top official with knowledge of the matter said the vaccination drive could begin as
early as in 10 days. “It will take about a minimum of 10 days from now for the vaccine
to be rolled out,” the official said on condition of anonymity.
Soon after the approval was announced, Prime Minister Narendra Modi put out three
tweets congratulating the country, scientists and innovators.
“A decisive turning point to strengthen a spirited fight! DCGI granting approval to
vaccines of @SerumInstIndia and @BharatBiotech accelerates the road to a healthier
and Covid-free nation. Congratulations India. Congratulations to our hardworking
scientists and innovators,” his first tweet said.
The Subject Expert Committee consists of domain experts from the fields of
pulmonology, immunology, microbiology, pharmacology, paediatrics, internal
medicine and so on .
On SII’s Oxford-AstraZeneca vaccine, Somani said: “After detailed deliberations
Subject Expert Committee has recommended for the grant of permission for restricted
use in emergency situation subject to certain regulatory conditions. The clinical trial
ongoing within the country by the firm will continue.”

Pune-based SII, which is manufacturing the Oxford-AstraZeneca Covid-19 vaccine
and testing it in India, presented a recombinant chimpanzee adenovirus vector vaccine
(Covishield) encoding the Sars-CoV-2 Spike (S) glycoprotein with technology transfer
from AstraZeneca/Oxford University.
The firm submitted safety, immunogenicity and efficacy data generated on 23,745
participants aged 18 years or older from overseas clinical studies.
“The overall vaccine efficacy was found to be 70.42%. Further, M/s Serum was
granted permission to conduct Phase-II/III clinical trial on 1,600 participants within the
country. The firm also submitted the interim safety and immunogenicity data generated
from this trial and the data was found comparable with the data from the overseas
clinical studies,” Somani said.
Bharat Biotech has developed a whole virion inactivated coronavirus vaccine
(Covaxin) in collaboration with the Indian Council of Medical Research (ICMR) and
National Institute of Virology (Pune), from where it received the virus seed strains. The
vaccine is developed on a vero cell platform, which has a well established track record
of safety and efficacy in the country and globally.
The firm has generated safety and immunogenicity data in various animal species
such as mice, rats, rabbits, Syrian hamster, and also conducted challenge studies on
non-human primates (Rhesus macaques) and hamsters.
The company had shared the data with CDSCO, and also put out phase 1 and 2 trial
results for publication in December.
Phase 1 and Phase 2 clinical trials were conducted in approximately 800 subjects, and
the results have demonstrated that the vaccine is safe and provides a robust immune
response. The Phase 3 efficacy trial was initiated in India in 25,800 volunteers and to
date, 22,500 participants have been vaccinated across the country and the vaccine
has been found to be safe as per the data available currently, according to the drugs
controller.
“The Subject Expert Committee has reviewed the data on safety and immunogenicity
of the vaccine and recommended for grant of permission for restricted use in
emergency situation in public interest as an abundant precaution, in clinical trial mode,
to have more options for vaccinations, especially in case of infection by mutant strains.
The clinical trial ongoing within the country by the firm will continue,” said Somani.
Both the vaccines have to be intramuscularly administered in two doses.
On the sidelines of a media briefing, Somani said that people of India must rest
assured that all safety concerns have been met before the vaccines were approved.
“Even if there is smallest of doubt regarding safety of the vaccine, it won’t be approved.
Of course, the ones approved are safe; I would say 110%. There are some side-effects
but those are minor ones that are commonly seen in vaccines such as pain at the
injection site, slight temperature, minor allergies, etc. Don’t believe in rumours as all
scientific processes have been strictly adhered to,” he added.
Clinical trial mode condition means that the company will closely monitor and take full
responsibility for any side-effects to any participants.
While there has been criticism from a large section of experts about the way approvals
were given without adequate efficacy data, some experts say there is a provision for

such approvals in the Indian regulatory system during emergency situations such as
a pandemic.
“There is a provision in the Drugs and Cosmetics Act for grant of approval even without
the efficacy data but the terminology used is somewhat different from emergency use
authorisation. The approval can be granted on the basis of phase 1 and 2 clinical trials’
safety and immunogenicity data. The data gradually has to be updated. I don’t see the
fuss created around it by people, many of whom aren’t even domain experts,” said a
senior public health expert, who requested anonymity.

Vaccines and transparency
A hurried gamble: On vaccines and transparency (The Hindu: 20210104)
https://www.thehindu.com/opinion/editorial/a-hurried-gamble-the-hindu-editorial-onvaccines-and-transparency-amid-high-vaccine-hesitancy/article33488169.ece
Opacity in communication is dangerous when there is high vaccine hesitancy
The stage is set for the biggest vaccine rollout in India’s history with the Drugs Controller
General of India formally approving two vaccines for restricted use under emergency
conditions: Covishield by the Serum Institute of India (SII), and Covaxin by Bharat Biotech.
Though other vaccine candidates are in the fray too, these two set a precedent for how future
COVID-19 vaccines will be evaluated and administered. India has been long known as a
manufacturer of vaccines but less so as one that can develop from scratch, test and then provide
it to the world. The pandemic offers an unprecedented opportunity to establish those
credentials, but already a key step — of establishing the vaccine’s efficacy in the Indian
population before rollout — has been side-stepped. A double-blinded phase-3 trial — where
some volunteers get the vaccine and some do not and the rate of disease in both arms is
compared to determine the vaccine’s ability — is among the foundations of evidence-based
medicine. The SII because of its agreement with AstraZeneca has furnished data from a phase3 trial in the U.K. and Brazil, but nothing publicly on how protective the vaccine was in 1,600
Indian volunteers. All of the leading vaccine candidates — Pfizer, Moderna and AstraZeneca
itself — made public at least partial results of the vaccine’s abilities in their own populations
before these were given a go-ahead by the respective regulators. Bharat Biotech, which is
conducting such a phase-3 trial in India, is yet to furnish similar data because it has not been
able to finish recruiting the required number of volunteers. The Indian data furnished by the
companies only attest to the vaccine’s safety and its evoking some immune response. However,
this pandemic has revealed multiple instances of therapies and interventions — from
convalescent plasma therapy to a slew of antivirals — that seemed to work well under idealised
lab conditions but did not measurably protect in real-world hospital conditions.
The concern from approving an untested vaccine is that it makes it nearly impossible to conduct
a proper phase-3 trial. It will be unethical to expect volunteers to participate in a trial where
there is only a 50% chance of being administered the actual vaccine, when they have the option
of the real dose elsewhere. Both SII and Bharat Biotech, given the pace of recruitment and
potential pool of volunteers, would have been able to generate much more data within mere
weeks. So, it is hard to imagine why an emergency use authorisation of these vaccines was
hurried through. Opacity marks the government’s communication strategy in a country where

distrust of vaccines remains in spite of years of vaccination programmes and elimination of
grave diseases. The government neglects this at the country’s peril.

Covid-19 cases pass 2.8 mn
Africa's confirmed Covid-19 cases pass 2.8 mn: Africa CDC (New Kerala:
20210104)
https://www.newkerala.com/news/2021/1564.htm

The number of confirmed Covid-19 cases in the African continent has reached 28,07,864 on
Sunday, the Africa Centers for Disease Control and Prevention (Africa CDC) said.

The continental disease control and prevention agency said in a statement that the death toll
from the ongoing Covid-19 pandemic has reached 66,631 as of Sunday afternoon, the Xinhua
news agency reported.
The Africa CDC, a specialised healthcare agency of the African Union (AU) Commission, also
said that a total of 23,32,063 people infected with Covid-19 had recovered from the infectious
virus across the continent so far.
The most affected African countries in terms of the number of positive cases include South
Africa, Morocco, Tunisia, Egypt and Ethiopia, respectively, figures from the Africa CDC
showed.
South Africa has the highest number of confirmed positive Covid-19 cases, at 10,88,889. The
country also has the highest Covid-19-inflicted deaths at 29,175 according to the Africa CDC.
Meanwhile, Chairperson of the AU Commission, Moussa Faki Mahamat, on Friday called on
the African continent to ensure economic recovery from the brunt of Covid-19 pandemic as the
New Year begins.
"As we mark the end of the year 2020, we also mark the end of one of the most extraordinary
and challenging years in living memory," the chairperson of the 55-member pan-African bloc
said in a statement.
Mahamat warned that "the challenging task of protecting our health and livelihoods, while
ensuring recovery of our economies, still lies ahead as we begin a new year."
Cellular immune dysregulation

COVID-19
Study: Individuals recovering from COVID-19 helpful for Sustained cellular
immune dysregulation (New Kerala: 20210104)
https://www.newkerala.com/news/2021/1543.htm

A recent study has determined that Covid-19 patients might be helpful for clinicians to better
understand how the unknown SARS-CoV-2 virus acts.
According to a study published in the Journal of Clinical Investigation, many infected patients
remain asymptomatic or have mild symptoms. Others, especially those with comorbidities, can
develop severe clinical disease with atypical pneumonia and multiple system organ failures.
Since the first cases were reported in December 2019, the SARS-CoV-2 virus that causes
COVID-19 has surged into a pandemic, with cases and deaths still mounting. Ongoing
observational clinical research has become a priority to better understand how this previously
unknown virus acts, and findings from this research can better inform treatment and vaccine
design.
The University of Alabama at Birmingham researchers, led by first-author Jacob "Jake" Files
and co-senior authors Nathan Erdmann, M.D., Ph.D., and Paul Goepfert, M.D., have now
reported their observational study, "Sustained cellular immune dysregulation in individuals
recovering from SARS-CoV-2 infection."
In a commentary on the UAB study, published in the same issue, Phillip Mudd, M.D., Ph.D.,
and Kenneth Remy, M.D., both of Washington University, wrote, "The importance of these
studies to provide context for the interpretation of immune responses generated by participants
in COVID-19 vaccine trials, including how those responses change over time, cannot be overemphasized. This information will be key in potential modifications to existing COVID-19
vaccines and treatments."
The UAB researchers obtained blood samples and clinical data from 46 hospitalized COVID19 patients and 39 non-hospitalized individuals who had recovered from confirmed COVID19 infection. Both groups were compared to healthy, COVID-19-negative controls.
Importantly, most individuals in the hospitalized group had active SAR-CoV-2 viruses in their
blood and were in the hospital at the time of sample collection. All individuals in the nonhospitalized group were convalescent at the time of sample collection.
From the blood samples, researchers were able to separate specific immune cell subsets and
analyze cell surface markers. From this complex information, immunologists can analyze how
each individual's immune system is responding during infection and during convalescence.
Some of these results can reveal whether immune cells have become activated and exhausted
by the infection. Exhausted immune cells may increase susceptibility to a secondary infection
or hamper the development of protective immunity to COVID-19.

In addition, the researchers were able to analyze changes over time, in two ways. The first was
observing changes in surface markers over time, defined as days since the onset of symptoms
for non-hospitalized samples. The second was directly comparing the frequencies of these
markers between the first and second clinic visits for non-hospitalized patients who had blood
samples collected at two sequential time points.
The most surprising finding involved non-hospitalized patients. While the UAB researchers
saw upregulated activation markers in hospitalized patients, they also found several activations
and exhaustion markers were expressed at higher frequencies in non-hospitalized convalescent
samples.
Looking at these markers over time, it was apparent that immune dysregulation in the nonhospitalized individuals did not quickly resolve. Furthermore, the dysregulation of T cell
activation and exhaustion markers in the non-hospitalized cohort was more pronounced in the
elderly. "To our knowledge," the researchers reported, "this is the first description of sustained
immune dysregulation due to COVID-19 in a large group of non-hospitalized convalescent
patients."
For details of the comprehensive look at immune cells subsets during and after COVID-19
infection in hospitalized and non-hospitalized people, see the study, which includes an in-depth
characterization of the activation and exhaustion phenotype of CD4+ T cells, CD8+ T cells,
and B cells.
The B and T cells from both patient cohorts had phenotypes consistent with activation and
cellular exhaustion throughout the first two months of infection. And in the non-hospitalized
individuals, the activation markers and cellular exhaustion increased over time. "These
findings," Mudd and Remy said in their commentary, "illustrate the persistent nature of the
adaptive immune system changes that have been noted in COVID-19 and suggest longer-term
effects that may shape the maintenance of immunity to SARS-CoV-2."
A question now being explored, the UAB researchers say, is whether these observed
immunologic changes are associated with symptoms experienced well beyond the acute
infection, often described as "Long COVID."
Co-authors with Files, Erdmann and Goepfert in the Journal of Clinical Investigation report are
Sushma Boppana, Mildred D. Perez, Sangita Sarkar, Kelsey E. Lowman, Kai Qin, Sarah
Sterrett, Eric Carlin, Anju Bansal, Steffanie Sabbaj, Olaf Kutsch and James Kobie, Division of
Infectious Diseases, UAB Department of Medicine; and Dustin M. Long, Department of
Biostatistics, UAB School of Public Health.

Blood vessel
Blood vessel damage, inflammation in COVID-19 patients' brains: Study
(New Kerala: 20210104)

https://www.newkerala.com/news/2021/1270.htm

A team of researchers from National Institutes of Health, in an in-depth study of how COVID19 affects a patient's brain, have consistently spotted hallmarks of damage caused by thinning
and leaky brain blood vessels in tissue samples. These damage hallmarks were spotted in
patients who died shortly after contracting the disease.

In addition, they saw no signs of SARS-CoV-2 in the tissue samples, suggesting the damage
was not caused by a direct viral attack on the brain. The results were published as
correspondence in the New England Journal of Medicine.
"We found that the brains of patients who contract the infection from SARS-CoV-2 may be
susceptible to microvascular blood vessel damage. Our results suggest that this may be caused
by the body's inflammatory response to the virus" said Avindra Nath, M.D., clinical director at
the NIH's National Institute of Neurological Disorders and Stroke (NINDS) and the senior
author of the study. "We hope these results will help doctors understand the full spectrum of
problems patients may suffer so that we can come up with better treatments."
Although COVID-19 is primarily a respiratory disease, patients often experience neurological
problems including headaches, delirium, cognitive dysfunction, dizziness, fatigue, and loss of
the sense of smell. The disease may also cause patients to suffer strokes and other
neuropathologies. Several studies have shown that the disease can cause inflammation and
blood vessel damage. In one of these studies, the researchers found evidence of small amounts
of SARS-CoV-2 in some patients' brains. Nevertheless, scientists are still trying to understand
how the disease affects the brain.
In this study, the researchers conducted an in-depth examination of brain tissue samples from
19 patients who had died after experiencing COVID-19 between March and July 2020.
Samples from 16 of the patients were provided by the Office of the Chief Medical Examiner
in New York City while the other 3 cases were provided by the department of pathology at the
University of Iowa College of Medicine, Iowa City. The patients died at a wide range of ages,
from 5 to 73 years old. They died within a few hours to two months after reporting symptoms.
Many patients had one or more risk factors, including diabetes, obesity, and cardiovascular
disease. Eight of the patients were found dead at home or in public settings. Another three
patients collapsed and died suddenly.
Initially, the researchers used a special, high-powered magnetic resonance imaging (MRI)
scanner that is 4 to 10 times more sensitive than most MRI scanners, to examine samples of
the olfactory bulbs and brainstems from each patient. These regions are thought to be highly
susceptible to COVID-19. Olfactory bulbs control our sense of smell while the brainstem
controls our breathing and heart rate. The scans revealed that both regions had an abundance
of bright spots, called hyperintensities, that often indicate inflammation, and dark spots, called
hypointensities, that represent bleeding.
The researchers then used the scans as a guide to examine the spots more closely under a
microscope. They found that the bright spots contained blood vessels that were thinner than
normal and sometimes leaking blood proteins, like fibrinogen, into the brain. This appeared to
trigger an immune reaction. The spots were surrounded by T cells from the blood and the brain's

own immune cells called microglia. In contrast, the dark spots contained both clotted and leaky
blood vessels but no immune response.
"We were completely surprised. Originally, we expected to see the damage that is caused by a
lack of oxygen. Instead, we saw multifocal areas of damage that is usually associated with
strokes and neuroinflammatory diseases," said Dr. Nath.
Finally, the researchers saw no signs of infection in the brain tissue samples even though they
used several methods for detecting genetic material or proteins from SARS-CoV-2.
"So far, our results suggest that the damage we saw may not have been not caused by the SARSCoV-2 virus directly infecting the brain," said Dr. Nath. "In the future, we plan to study how
COVID-19 harms the brain's blood vessels and whether that produces some of the short- and
long-term symptoms we see in patients."
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