
COVID 19 Pandemic: 
Evolution and Epidemiology  



Learning Objectives

▪ Describe the anatomical characteristics of a virus

▪ Review viral mutation 

▪ Describe the evolution of the COVID virus

▪ Define the global consequences of COVID



Corona Virus
SARS-CoV-2 
(COVID-19)





Different Types of Viruses 



How the virus replicates

How it attaches and spreads
through a host

Anatomy of A Virus

Protects the virus

1) it protects the nucleic acid from digestion by enzymes, 

2) contains special sites on its surface that allow the virion

to attach to a host cell, and 

3) provides proteins that enable the virion to penetrate the 

host cell membrane and, in some cases, to inject the 

infectious nucleic acid into the cell's cytoplasm.

Releases the virus antibodies 
in the host



COVID Virus



This colorized scanning electron microscope image 

shows SARS-CoV-2 (round blue objects), the virus 

that causes COVID-19, emerging from the surface of 
cells cultured in the lab.





What Kills A Virus?











How Do Viruses Spread?













• Prevention !!!!

• Vaccination

• Antiviral drugs

• Tamiflu-tablet

• Relenza-spray inhaler

• Caution in use with 
asthmatics

• Rest, fluids, anti-inflammatory drugs 

Treatment



Influenza Vaccine 



Antiviral Treatment



Tamiflu 
(Oseltamivir)

Suppresses and decreased the spread of type A 
and B virus by blocking the action of 
neuramindaise.(how virus attaches and spreads)

By blocking this enzyme it prevents the virus to 
spread from infected cells to healthy cells.

Most effective if started within 48 hours of onset 
of symptoms and by can reduce the duration of 
the flu by 1-2 days.

Adult dosage 75mg  twice a day for five days.



Tamiflu   







COVID 19 Vaccines Types



Available COVID

Vaccines



Global Herd Immunity Remains Out of Reach 
Because of Inequitable Vaccine Distribution
• In the race between infection and injection, injection has lost.

• Public health experts estimate that approximately 70% of the world’s 7.9 
billion people must be fully vaccinated to end the COVID-19 pandemic. As 
of June 21, 2021, 10.04% of the global population had been fully 
vaccinated, nearly all of them in rich countries.

• Only 0.9% of people in low-income countries have received at least one 
dose.

• I am a scholar of global health who specializes in health care inequities. 
Using a data set on vaccine distribution compiled by the Global Health 
Innovation Center’s Launch and Scale Speedometer at Duke University in 
the United States, I analyzed what the global vaccine access gap means for 
the world.

https://doi.org/10.1016/j.immuni.2020.04.012
https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations
https://www.american.edu/sis/faculty/dejesus.cfm
https://launchandscalefaster.org/COVID-19


Many nations, including the United States, Australia and Japan, have procured 
enough doses to vaccinate more people than actually live there. Other nations 
can only vaccinate less than one-fourth of their populations. Countries marked in 
gray do not have country-specific vaccine dose data available. Some nations may 
have more access to doses than this data reflects, through multinational 
agreements that could not be directly attributed to specific countries. 
Somalia
Total population: 15,442,905
Doses procured: 200,000 

Share of population able to be fully vaccinated by procured doses: 1.3%
Data as of June 18, 2021.
Benin, for example, has obtained about 203,000 doses of China’s Sinovac vaccine –
enough to fully vaccinate 1% of its population. Honduras, relying mainly on 
AstraZeneca, has procured approximately 1.4 million doses. That will fully vaccinate 
7% of its population. In these “vaccine deserts,” even front-line health workers 
aren’t yet inoculated.

https://www.voanews.com/covid-19-pandemic/vaccine-deserts-some-countries-have-no-covid-19-jabs-all






Mixing Covid-19 vaccines not a good idea: New study hints 
at more side effects but no safety concerns

During the study, the volunteers were administered a combination of 
vaccines either AstraZeneca as a first dose and Pfizer as a second dose; 
Pfizer as both doses or AstraZeneca as both doses. The Lancet report 
states that it was observed that people who got mixed dosage had more side 
effects with 34 per cent reporting feeling feverish, compared to only 10 per 
cent who were given Astera Zeneca as both dosages.

Meanwhile, 41 per cent of volunteers who received the Pfizer vaccine first 
and the AstraZeneca vaccine second reported experiencing fever as a side 
effect compared to only 21 per cent of volunteers given the Pfizer vaccine for 
both doses experiencing such side effects.



FDA approves Remdesivir to treat COVID-19

The drug works by preventing viruses from making copies of themselves. It was first developed by 

Gilead to treat Ebola, and research over the past few years showed that it could block the 

coronaviruses SARS and MERS from replicating inside cells. That’s why scientists turned to it for 

this new coronavirus.

For the past few months, remdesivir has been part of the standard treatment for COVID-19 

patients in many hospitals in the US. The benefits of the treatment appear to be limited. Clinical 

trials of the drug show that it may help some patients recover more quickly, but that it may 
not prevent death from the disease.

Most clinical trials have given remdesivir to the sickest patients, who may not see the biggest 

benefit from the drug — because it stops the virus from replicating, it could be more effective 

earlier on in someone’s illness, before the virus has spread through their body.

No evidence it improves COVID outcomes!!!

https://www.theverge.com/2020/2/26/21154220/coronavirus-experimental-treatment-remdesivir-trials-us-china-ebola
https://www.theverge.com/2020/7/8/21317128/improved-covid-treatment-hospitals-remdesivir-dexamethasone
https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
https://www.nytimes.com/2020/10/15/health/coronavirus-remdesivir-who.html


Scientists work toward an elusive dream: a simple 
pill to treat Covid-19 :☺

▪ The first drug poised to check all the boxes of an ideal antiviral is molnupiravir, invented at 

the Emory Institute for Drug Development and developed by Merck and Ridgeback 

Biotherapeutics. The drug is what’s known as a nucleoside analog, designed to throw a 

wrench in the process of viral replication by tricking SARS-CoV-2 into corrupting its own 

genetic material.

▪ Behind Merck’s drug is a treatment from Atea Pharmaceuticals that builds on prior antiviral 

success. Atea’s drug, AT-527, targets an enzyme key to viral replication, a similar approach to 

Gilead Sciences’ curative treatments for hepatitis C. 

▪ Catchily named PF-07321332, Pfizer’s drug targets SARS-CoV-2’s backbone enzyme, the 

linchpin of the virus’s replication process. That enzyme, called 3CL, is one of two that are 

specific to all coronaviruses. That means if Pfizer can find the right dose, and run the right 

trials, it might have a treatment not just for SARS-CoV-2 but future pandemic viruses.



Flu Viruses Mutations

A flu virus can mutate 413 times in a given season

Human DNA has changed 1% in 40 million years

Flu RNA can change 1% in 4 days!!!!!

Avian flu     humans

Usually highly pathological

• Often is responsible for death rates>50%   



Drift and Shift 
in Virus

Virus are changing all the time.

This why a person can get the flu repeated 
times in a lifetime.

When a new virus strain develops-antibodies to 
an earlier virus does not recognize the new 
strain.

An Antigentic shift refers an abrupt change to 
produce a novel subtype virus that is not 
usually seen in humans—Avian Flu.





Future Flu Fears





Why Do Viruses Mutate?

All viruses, including the one 
that causes Covid-19, mutate. 

These tiny genetic changes 
happen as the virus makes 

new copies of itself to spread 
and thrive. 

Most are inconsequential, 
and a few can even be 

harmful to the virus's survival, 
but some can make it more 
infectious or threatening to 

the host - humans.





Three SARS-CoV-2 Variants Circulating



According to the 
National Institute of 
Allergy & Infectious 

Diseases (NIAID), 
three variants of the 
SARS-CoV-2 virus 

have been identified 
and are in circulation 
throughout the world

▪ The variant (B.1.1.7 lineage) was first detected in 
the United Kingdom (UK) in September 2020;

▪ The variant (B.1.351 lineage) was first detected in 
October 2020 in the Republic of South Africa (RSA); 
and

▪ The variant (P.1 lineage) was first detected in Brazil 
in December 2020.

▪ The NIAID says 47 countries (including the US) 
have recorded viral genetic sequences from cases 
involving the B.1.1.7 lineage (UK). In the United 
States, 293 cases involving the B.1.1.7 lineage 
have been reported in 25 states.

▪ The B.1.351 lineage (RSA) has been recorded in 20 
countries, but not yet in the US, according to NIAID.

▪ Meanwhile, the P1 lineage (Brazil) has been found 
in five countries, with one reported case of P1 
lineage in the United States, NIAID says.



Three Current COVID Variants 

B.1.351, which was identified in South Africa

• The B.1.351 variant has not been shown to cause 
more severe illness than earlier versions. But there is 
a chance that it could give people who survived the 
original coronavirus another round of mild or 
moderate COVID-19.

• There is new evidence from laboratory studies that 
some immune responses driven by current vaccines 
could be less effective against some of the new 
strains. The immune response involves many 
components, and a reduction in one does not mean 
that the vaccines will not offer protection.

B.1.1.7 variant from England

• Researchers have preliminary evidence that some of 
the new variants, including B.1.1.7, seem to bind 
more tightly to our cells. This appears to make some 
of these new strains ‘stickier’ due to changes in the 
spike protein. Studies are underway to understand 
more about whether any of the variants are more 
easily transmitted.



What Does 
COVID 

Mutation 
Mean? #1

▪ With most of the world still susceptible to SARS-
CoV-2, it’s unlikely that immunity is currently a 
major factor in the virus’s evolution. But as 
population-wide immunity rises, whether through 
infection or vaccination, a steady trickle of 
immune-evading mutations could help SARS-
CoV-2 to establish itself permanently, says 
Sheahan, potentially causing mostly mild 
symptoms when it infects individuals who have 
some residual immunity from a previous 
infection or vaccination. “I wouldn’t be 
surprised if this virus is maintained as a more 
common, cold-causing coronavirus.” 

▪ But it’s also possible that our immune responses to 
coronavirus infections, including to SARS-CoV-2, 
aren’t strong or long-lived enough to generate 
selection pressure that leads to significantly altered 
virus strains.



What Does 
COVID 

Mutation 
Mean? #2

▪ Worrisome mutations could also become more 

common if antibody therapies aren’t used 

wisely — if people with COVID-19 receive one 

antibody, which could be thwarted by a single 

viral mutation, and create a super virus. 

Cocktails of monoclonal antibodies, each of which 

can recognize multiple regions of the spike protein, 

might lessen the odds that such a mutation will be 

favored through natural selection, researchers say. 

▪ Vaccines arouse less concern on this score 

because, like the body’s natural immune response, 

they tend to elicit a range of antibodies.



What Does 
COVID 

Mutation 
Mean? #3

• It’s even possible that the D614G change could make 
the virus an easier target for vaccines, Montefiori’s team 
found in a study posted to bioRxiv in July. Mice, monkeys 
and humans that received one of a number of 
experimental RNA vaccines, including one being 
developed by drug maker Pfizer in New York City, 
produced antibodies that proved more potent at blocking 
G viruses than D viruses.





WHO classifies triple-mutant Covid variant 
from India as global health risk

▪ Maria Van Kerkhove, the WHO’s technical lead for Covid-19, said the 
agency will provide more details in its weekly situation report on the 
pandemic Tuesday but added that the variant, known as B.1.617, has 
been found in preliminary studies to spread more easily than the original 
virus and there is some evidence it may able to evade some of the 
protections provided by vaccines. 

▪ The country is averaging about 3,879 Covid deaths per day, according to 
data compiled by Johns Hopkins University, though media reports indicate 
the official figure is being understated. It has reported an average of about 
391,000 new cases per day over the past seven days — up about 4% 
from a week ago, Johns Hopkins University data shows.

▪ The variant has since spread to other countries, including the United 
States.

https://www.cnbc.com/2021/05/03/who-is-closely-monitoring-10-covid-variants-as-virus-mutates-around-the-world-.html








COVID-19 patients in India are developing deadly 'black 
fungus' infections which can lead to blindness

▪ Some hospitals in India have seen a rise in 

mucormycosis, a life-threatening infection known as "black 

fungus."

▪ Experts say steroids used to treat COVID-19 may be 

linked fueling the uptick by dampening patients' immune 

systems.

▪ One doctor in Mumbai said 11 of his patients have 

required life-saving eye removal surgery.







Delta variant: Doctor cautions Americans about traveling to Florida

▪ “The Delta variant is a 
game changer,” Hilton 
said. “New cases 
nationwide are up 140% in 
the last two weeks. Our 
hospitalizations are up 
34%, and our deaths, 
unfortunately, are 
increasing by 33%. We're 
not finished with this 
pandemic.”



Delta Variance 

▪ 1. Delta is more contagious than the other virus strains.
• 1 person infects 5-6 others

▪ 2. Unvaccinated people are at risk for greater illness.
• 99.5% of ICUs admissions are unvaccinated 

▪ 3. Delta could lead to 'hyperlocal outbreaks.’
• Example southern US

▪ 4. There is still more to learn about Delta.
• Different symptoms and course

▪ 5. Vaccination is the best protection against Delta.
• No treatment for COVID!!!



Fauci says he expects no new U.S. lockdowns 
despite surging Delta cases

▪ "I don't think we're going to see lockdowns," Fauci, who is 
also director of the National Institute of Allergy and Infectious 
Diseases, said on ABC's "This Week."

▪ "I think we have enough of the percentage of people in the 
country - not enough to crush the outbreak - but I believe 
enough to not allow us to get into the situation we were in last 
winter."

▪ Although Fauci does not think the United States will need to 
shut down again as it did last year, he warned on ABC that 
"things are going to get worse" as the Delta variant continues 
to spread.



A New, Infectious Coronavirus Is Detected In Malaysia –
And It's Coming From Dogs



Canine pneumonia!!!

▪ For many scientists, this pattern points to a disturbing trend: Coronavirus outbreaks 
aren't rare events — but will likely occur every decade or so.

▪ Now, scientists are reporting that they have discovered what may be the latest 
coronavirus to jump from animals into people. And it comes from a surprising source: 
dogs.

▪ In the first batch of samples tested last year, Gray and Xiu found evidence of an 
entirely new coronavirus associated with pneumonia in hospitalized patients —
mostly in kids. This virus may be the eighth coronavirus known to cause disease in 
people, the team reports Thursday in the journal Clinical Infectious Diseases.

▪ The samples came from patients at a hospital in Sarawak, Malaysia, taken by a 
collaborator in 2017 and 2018. "These were deep nasal swabs, like doctors collect 
with the COVID-19 patients," says Gray.

▪ The patients had what looked like regular pneumonia. But in eight out of 301 
samples tested, or 2.7%, Xui and Gray found that the patients' upper respiratory 
tracts were infected with a new canine coronavirus — a dog virus.



90-Year-Old Woman Infected with UK and South 
African COVID-19 Variants at the Same Time

▪ Researchers in Belgium report on the case of a 90-year-old woman who was simultaneously 
infected with two different variants of concern (VOCs) of COVID-19, in a case report being 
presented at the European Congress of Clinical Microbiology & Infectious Diseases (ECCMID) 
held online this year.

▪ On March 3, 2021, the woman, whose medical history was unremarkable, was admitted to the 
OLV Hospital in the Belgian city of Aalst after a spate of falls. She tested positive for COVID-
19 on the same day. She lived alone and received nursing care at home, and had not been 
vaccinated against COVID-19.

▪ Initially, there were no signs of respiratory distress and the patient had good oxygen 
saturation. However, she developed rapidly worsening respiratory symptoms, and died five 
days later.

▪ When the patient’s respiratory sample was tested for VOCs with PCR, they discovered that 
she had been infected by two different strains of the virus–one which originated in the UK, 
known as B.1.1.7 (Alpha), and another that was first detected in South Africa (B.1.351; Beta).

▪ The presence of both strains was confirmed by PCR on a second respiratory sample, by 
sequencing of the S-gene and by whole genome sequencing.



Spanish Flu Endemic







Close Relatives of the Coronavirus May Have 
Been in Bats for Decades

Based on the evolutionary relationship among the 68 coronaviruses, the 
researchers estimate that the branch of the virus family tree that leads to SARS-
CoV-2 diverged from related viruses between 1948 and 1982. Those dates 
suggest that the coronavirus lineage that gave rise to the virus behind the 
pandemic has been present in bats for decades.



Human Coronavirus Types

Common human coronaviruses
1.229E (alpha coronavirus)
2.NL63 (alpha coronavirus)
3.OC43 (beta coronavirus)
4.HKU1 (beta coronavirus)

Other human coronaviruses
5.MERS-CoV (the beta coronavirus that causes Middle East Respiratory Syndrome, or MERS)
6.SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, or SARS)
7.SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or COVID-19)

People around the world commonly get infected with human coronaviruses 229E, NL63, OC43, 
and HKU1.

Sometimes coronaviruses that infect animals can evolve and make people sick and become a 
new human coronavirus. Three recent examples of this are 2019-nCoV, SARS-CoV, and MERS-CoV.

https://www.cdc.gov/coronavirus/2019-ncov/index.html






Severe Respiratory Syndrome 
(SARS)

▪ Viral breakout first identified in 2003

▪ Effected over 8,000 people world 
wide, mostly Asia

▪ Disease can lead to severe 
respiratory distress and is transmitted 
by cough, sneeze, or hand contact.

▪ Has the potential to cause a world-
wide pandemic!!!



A viral respiratory disease of zoonotic (Cat)origin 
caused by the SARS coronavirus . 

Between November 2002 and July 2003, an outbreak 
of SARS in southern China caused an eventual 8,273 
cases and 775 deaths 
reported in multiple countries with the majority of 
cases in Hong Kong.(9.6% death rate) according to the 
World Health Organization

in weeks, SARS spread from Hong Kong to infect 
individuals 
in 37 countries in early 2003.

SARS



The SARS virus, a coronavirus like the common cold, is shown in pink in this electron 

micrograph image from the Centers for Disease Control.



//upload.wikimedia.org/wikipedia/commons/3/33/Sars_Cases_and_Deaths.pdf


In Hong Kong, the first cohort of affected 
people were discharged 

from the hospital on 29 March 2003. The 
disease spread in Hong Kong 

from a mainland doctor who 

arrived in February and stayed at 

the ninth floor of the Metropole 

Hotel in Kowloon infecting 16 of 

the hotel visitors.

Those visitors traveled to Canada, 
Singapore, Taiwan, and Vietnam, 
spreading SARS to those locations.



//upload.wikimedia.org/wikipedia/commons/d/d0/Hotel_Metropole_9th_floor_layout_SARS_2003.jpg








Liver like 

appearance



What Happen To SARS?

▪Was too virulent, killed off hosts to quick?

▪Mutated to extinction?

▪Again, a practice run for COVID?   



MERS  (Camel Flu)
▪ Saudi Arabia has been at the center of a Middle East outbreak of 

MERS that began two years ago. 

▪ The virus has spread among health care workers, most notably at four 
facilities in that county last spring.

▪ At least 400 people have had the respiratory illness, and more than 100 
people have died. All had ties to the Middle East region or to people 
who traveled there.

▪ The MERS virus has been found in camels, but officials don't know how 
it is spreading to humans. It can spread from person to person, but 
officials believe that happens only after close contact. Not all those 
exposed to the virus become ill.

▪ It has killed nearly a third of the people it sickened. That's a far higher 
percentage than seasonal flu or other routine infections. But it is not as 
contagious as flu, measles or other diseases. There is no vaccine or 
cure and there's specific treatment except to relieve symptoms.





MERS





All cases are linked to the Arabian Peninsula

Health officials first reported the disease in Saudi Arabia in September 
2012. Through retrospective (backward-looking) investigations, they 
later identified that the first known cases of MERS occurred in Jordan 
in April 2012. So far, all cases of MERS have been linked through 
travel to, or residence in, countries in and near the Arabian Peninsula. 

The largest known outbreak of MERS outside the Arabian Peninsula 
occurred in the Republic of Korea in 2015. The outbreak was 
associated with a traveler returning from the Arabian Peninsula.



MERS in the U.S.

MERS represents a very low risk to the general public in this country. 
Only two patients in the U.S. have ever tested positive for MERS-CoV
infection—both in May 2014—while more than 1,300 have tested 
negative. CDC continues to closely monitor the situation.

In May 2014, CDC confirmed two unlinked imported cases of MERS in 
the United States—one to Indiana, the other to Florida. Both cases were 
among healthcare providers who lived and worked in Saudi Arabia. Both 
traveled to the U.S. from Saudi Arabia, where scientists believe they were 
infected. Both were hospitalized in the U.S. and later discharged after 
fully recovering.

Practice run for COVID?

https://www.cdc.gov/coronavirus/mers/us.html#indiana
https://www.cdc.gov/coronavirus/mers/us.html#florida






How Did COVID Happen?



Horse Shoe Bat
Only through robust science and the study of the natural world will 
we be able to truly understand the natural history and origins of 
zoonotic diseases like COVID-19. This is pertinent because our ever-
changing relationship and increasing contact with wildlife is raising 
the risk of new deadly zoonotic diseases emerging in humans. SARS-
CoV-2 is not the first virus that we have acquired from animals and 
certainly will not be the last.





Smuggled pangolins are killed for their scales to be used 

in traditional Chinese medicine. They are suspected to be 
the world’s most-trafficked mammal, apart from humans.



Chinese Wet Market?





How Did the Pandemic Start?

▪ Pangolins are sold for food in live-animal "wet markets" in China -- facilities 
that have long been suspected of being ground zero for the spread of viruses 
originating in animals to people.

▪ However, the pangolin coronaviruses sampled in their new study are just too 
dissimilar from SARS-CoV-2 to infect humans, so it's possible that some 
intermediary species -- not pangolins or bats -- was involved in the process 
whereby SARS-CoV-2 acquired the ability to latch onto and infect human 
cells.

▪ SARS-CoV-2 appears to be a sort of hybrid strain, somewhere between 
the strains isolated from either pangolins or bats, the researchers said.

▪ "In our study, we demonstrated that indeed SARS-CoV-2 has a rich 
evolutionary history that included a reshuffling of genetic material between 
bat and pangolin coronavirus before it acquired its ability to jump to humans.

https://www.medicinenet.com/severe_acute_respiratory_syndrome_symptoms/symptoms.htm
https://www.medicinenet.com/sprained_ankle/article.htm




The Lab Leak Hypothesis

▪ Wuhan Institute of Virology near the original epicenter of the Covid-19 outbreak

▪ Shi Zhengli, a renowned virologist at the Wuhan lab. She told Scientific 
American last year that she recalled being told in December 2019 about a 
mysterious pneumonia caused by a coronavirus spreading in the city of Wuhan and 
wondering if the pathogen came from her lab.

▪ There have been reports that researchers at the institute were performing gain-of-
function experiments, where a natural virus is modified to become more virulent or 
to better infect humans.

▪ Chan also noted that the Huanan Seafood Wholesale Market in Wuhan was 
initially suspected as the location where a SARS-CoV-2 spillover from animals to 
humans occurred, but to date, no infected animal has been identified and 
Chinese researchers have ruled it out as the origin of the virus.

http://english.whiov.cas.cn/About_Us2016/Brief_Introduction2016/
https://www.ws-virology.org/dt_team/zhengli-shi/
https://www.scientificamerican.com/article/how-chinas-bat-woman-hunted-down-viruses-from-sars-to-the-new-coronavirus1/
https://www.vox.com/2020/5/1/21243148/why-some-labs-work-on-making-viruses-deadlier-and-why-they-should-stop
https://www.reuters.com/article/health-coronavirus-wuhan-market-idINKBN28L0J1
https://www.livescience.com/covid-19-did-not-start-at-wuhan-wet-market.html
https://www.wsj.com/articles/china-rules-out-animal-market-and-lab-as-coronavirus-origin-11590517508




2013 China Miners

▪ The case of six miners in China who fell ill in 2012 after 

being hired to clear a cave of bat guano. The Wuhan Institute 

of Virology was called in to investigate. Researchers from the 

lab tested bats from the mine for coronaviruses and found an 

unidentified strain resembling SARS; several bats were 

infected with more than one virus. That created opportunities 

for recombination, in which viruses undergo rapid, large-scale 

mutations that create new pathogens.

▪ Three miners died of COVID 19 like pathophysiology

https://www.wsj.com/articles/wuhan-lab-leak-question-chinese-mine-covid-pandemic-11621871125


Did the Virus Leak From A Lab?

▪ The WHO report also concludes that it’s highly unlikely that the 
coronavirus escaped from a lab at the Wuhan Institute of Virology. Most 
scientists say that evidence overwhelmingly favors SARS-CoV-2 having 
spilled over from animals into humans, but a few have backed the idea 
that the virus was intentionally or accidentally leaked from a lab.

▪ The Wuhan researchers also said that they hadn’t kept any live virus 
strains similar to SARS-CoV-2. 

▪ In their discussions with the investigative team, showing that similar 
viruses exist in animals in China, rather than in their lab. 

▪ They further explained that everyone in the lab has safety training and 
psychological evaluations, and that their physical and mental health are 
continuously monitored.





UK, US scientists call for fuller probe into COVID-19 
Wuhan lab leak theory

▪ A group of leading UK and US scientists, including Indian-origin 
Cambridge University immunology and infectious disease expert 
Ravindra Gupta, on Friday, called for more investigation to determine 
the origin of the COVID-19 pandemic, including the theory of an 
accidental release from a lab in the central Chinese city of Wuhun.

▪ They caution that hypotheses about both natural and laboratory 
spillovers must be taken seriously until there is sufficient data. 
"Theories of accidental release from a lab and zoonotic spillover both 
remain viable,



Which Theory is Most likely?

▪ More answers about the roots of the pandemic may emerge in the 

coming months, but it’s likely that further inquiries won’t be enough 

to satisfy everyone. Even after the pandemic fades away, the virus 

that caused it may long frustrate and confound.




