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Evidence Base of Diagnosis of Corona Virus
&
the treatment of COVID-19

Ques-1: Why the panic of corona virus? Projection Vs reality

U.S Centre for disease Control and Prevention predicted in the month of February' from 200000 to 1.7
million deaths due to corona virus this season in US alone.

In contrast the total flu (Covid-19 is also a Flu) death this season is about 20000 to 50000 which is less
than the number of flu death in the previous four seasons (2018, 2017, 2016, 2015)

Flu Hospitalization in U.S.A1
Year Number
2016-2017 500000
2017-2018 800000
2018-2019 500000
2019-2020 525000

If we extrapolate the US model to India, the total corona deaths should have been between one lakh to 70
lakhs. In contrast the total Covid-19 death so far is 72 (till 3™ April) and 80% of them were having

comorbid conditions and average age more than 60 years.3 Here we must keep in mind the average life
expectancy of India is 68 Yrs (Source World Bank).

Similarly ahead in this article you will see even in Italy there is no excess death this season. Infact every
year in winter the ICU is 85% -90% full 4,



Ques-2: What is Covid-19 / Corona Virus?
A Corona Virus is like any influenza virus and the disease it causes is called COVID-19.

COVID-19 can be put in ILI (Influenza like Illness) group as it shares many features of Influenza
including:
e Mortality rate about 0.1%
The virus attacked the respiratory tract.
Common symptoms include fever, cough weakness and shortness of breath.
It’s a single strand RNA segment
It’s airborne / waterborne like any other flu virus.



Ques-3: Now the question arises how do we get to know whether a person is a
patient of corona virus or covid?

There is only one way-rtPCR Test-Reverse transcription Polymerase Chain Reaction Test- a test kit by
which you can diagnose whether a patient has contracted coronavirus or not. Whenever a machine or
gadget is bought, whether car, camera or laptop, a manufacture’s manual is provided. Similarly, when a
rtPCR kit is bought, a manufacturer’s manual will be provided. If you look at the manual it clearly says

under Regulatory Status — ‘For Research Use Only, Not For Use In Diagnostic Purpose.5

It is very clearly mentioned that it is only for research and not to be used for diagnostic purpose. This is
the manufacturer’s mandate. Not only the manufacturer’s mandate, it has also been said by the inventor

of this kit, Kary Mullis, who is a Noble Prize winner6

Why this is not for diagnostic purpose ? The answer to this question is that- specificity of this test kit is at
the most 99%. Specificity means that you can subject any random 100 healthy persons to undertake this
test, and then it will declare any one person as false-positive. This was proved on 18™ March 2020 in

Iceland. On the 18" this test’ was carried out on 1800 healthy people and 19 people were identified as
coronavirus patients. This is when the test kit was functional with full efficiency. If we listen to the advice
of White House then the coordinator of corona virus in the White House, Dr. Birx, is of the opinion that

the kit has 50% chance of proving false& That means every second test could be proved wrong. For this

very reason in Finland on 20™ March, the health ministry in Finland, rejected this test kit9'

To understand the confusion, we have to turn some pages of the medical journal. According to the

American Journal of Medical Association of 27" Feb 202010, 4 patients of Wuhan were tested with this
kit. They were declared corona virus negative by this test kit just before being released from the hospital.
They were discharged from hospital and allowed to go home. After about 13 days, they were tested with
the same kit and were discovered to be corona-positive. What does this mean? Either they were never
negative in the first place and they had coronavirus, secondly, they were cured but again contracted
infection on reaching home, thirdly, their body is coronavirus free and the test is wrong, hereby meaning
that there is no conclusive answer with anyone.

Now let us move on to 4™ March -The LancetH- a very important journal. There is a case study of a
patient in Singapore in this journal. This patient was taken to the hospital in high fever, where he was
tested for Dengue and declared dengue-positive, for which treatment began. The doctor decided to test
him for corona virus and was found to be coronavirus -positive as well. The question is whether to
consider him a dengue patient or a coronavirus patient? Was it false positive in both the cases? Simply
put, there can be no conclusive answer.

Let us move onto 5" March- New England Journal of Medicinelz— the first patient to get Coronavirus In
the U.S. A sample was taken from his nose and it was tested corona positive. A sample from his mouth
was tested corona- negative. It is up to you to draw your conclusion. I can only say that the reliability of
this test is zero.



Even the founder of Cochrane Collaboration Peter Getzsche had written in a report in the British

. 13 .
Medical Journal ~ of the 6™ March wherein he stated that the only way to come out of the present
environment is by removing the testing-kit. This testing kit is the root cause of all problems..

Actually, I have also invented a test kit by which you can by sitting at home determine whether you are a
corona patient or not. Are you interested? This test only requires 15 seconds to find out whether you are a
corona patient or not. Your 15 seconds start now. Akkad bakkad bambe bo , Assi nabbe poore sau, Sau
mein nikla dhaaga Chor nikal ke bhaaga. The finger is pointing towards you at the end of this counting,
that means you are coronavirus patient. If there are 10 people and you want to find out the patient, then it
is very simple. Just memorize this counting style and wherever the finger points, that person is the patient.

You will say this is a big joke. This is a fluke. What will you believe in — science or fluke? What is the
meaning of science — a manufacturer’s manual, or inventor? All medical journals? Science is saying that
this test kit is illogical, illegal and crime. Who is recommending this test kit? Only one organization is
doing it and that is WHO (World Health Organisation) which was declared a thief by PACE-
Parliamentary Assembly of Council of Europe14-10 years ago. Remember about 10 or 11 years ago there
was a similar kind of situation and the villain then was HIN1 pandemic. After a few months the Director
of WHO let out some secrets to unearth a big medical scam. So to adhere to any advice from such an
organization is a sin.



Ques-4: The question is if this is a scam then why are so many people dying in
the world?

11500 (as on 31* march 2020) people have died in Italy in 2 months. Will you follow the media or the
health ministry of Italy? of Italy? Yesterday I got in touch with people of Italy to know the real time
status of Italyls. Besides this, the summary report of the National Health Institute of Italy 16 dated 20"
March 2020, states that 48.6% people had 3 other ailments besides corona, 26.6% people had 2 other
ailments besides corona, 23.5% patients had 1 other ailment other than corona. Only 1.2 % had corona. If
we have a look at the death certificates of the patients then only 12% person17 had died due to corona
virus, as per the report of NHI. In reality only 1380 have succumbed due to corona virus.

There is a difference- dying with corona virus or dying from corona. They mean that 12% people died
from corona virus and the rest died due to some other disease.

If you are not yet convinced then please visit website- Euromomo.eu' “where you will find data of the
mortality rates of the last 5 years within Europe. You can see mortality rate in Italy or any other country
during the last 5 years is almost the same . The only difference is that this time each death figure was
reported in real time through social media and panic was created.

The question is what to do in this situation. What is the media saying, what is the public saying? You
have a choice.

Actually UK govt. in January19 released a statement that 22 Lakhs death in USA and 5 lakhs deaths in
UK will occur due to corona. A special status was given to coronavirus-HCID (High Consequence
Infectitious Disease ). Now 2 months later, after compiling results from all over the world UK govt has
realized that coronavirus is only a simple flu virus and can be treated in any hospital or clinic.

Quietly on 19" March they removed coronoavirus from HCID20 and put into normal virus. But they hid

this fact from public and social media. So I made a video on the 28" and reached out to you all with this
report where UK Govt admitted that they were wrong about Corona Virus Pandemic. And today with
your help this report has reached every household. Oon 26" March the New England Journal of
Medicine 2 and 27" March Research Paper in The Lancetz 2, reported that this Corona virus is not so
deadly as was expected and the death rate is 0.1% which is equivalent in case of any normal flu
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Ques-5: Status of CDC 2019 — nCov- Real Time rtPCR diagnostic panel as on
30" March 2020 *

e Detection of viral RNA may not indicate the presence of infectious virus or that 2019-nCov is the
causative agent for clinical symptoms.

e False positive is more likely when prevalence is moderate or low.

e The performance of this test has not been established for monitoring treatment of 2019-n Cov
infection.



Ques-6: Corona Virus Vs Flu

The new corona virus causing COVID 19 has led to more than 454,000 ilnesses and more than
20550 deaths worldwide. For comparison in the US alone the Flu (also called influenza) has
caused an estimated 38 million illnesses, 390,000 hospitalizations and more than 23,000 deaths

this season according to cpc* (as of 25" march 2020)

The death rate of COVID-19 and Flu is 0.1%>'. The R, of corona virus is 2.2?" whereas R, of
Flu Virus is 1.3%.

Here we must remember the R, is not an intrinsic feature of the virus. It can be lowered through
containment, mitigation and ultimately “herd immunity”, as the people who have recovered
become less susceptible to infections or serious illnesses. For the epidemic to begin to end the
reproduction rate has to drop below 1%

Based on the above facts and figures, here is how it compares in terms of the death rate and
transmission rate (Rp) to other viruses.

Reference 2
Bird flu
- * Ebola » Smallpox T
Deadlier
SARS Fatality rate,
' log scale
Spanish flu
More contagious —>
People infected
by each sick person
25 (Nejm, 26/03/20)
New coronavirus
/ Measles
0.1 &
Seasonal flu
Polio
Common cold Chickenpox
0 1 B 10 15



Symptoms : Corona V/s Flu™*

The new corona virus and the seasonal flu are similar in many ways. Both are respiratory
diseases that spread through droplets of fluid from mouth and nose of someone who is infected.
Both are contagious and produce similar symptoms such as fever, cough, muscle ache, weakness
and are particularly hard on elderly.

The Difference

1. They come from different family of virus.
2. People have more protection from flu virus because they are exposed to flu virus

repeatedly every year.



Ques-7: Yearly Flu death figures in UK

Looking at the year-to-date, the number of deaths is currently lower than the five-year average.
The current number of deaths is 150,047, which is 3,350 fewer than the five-year average. Of the
deaths registered by 27 March 2020, 647 mentioned the coronavirus (COVID-19) on the death

certificate; this is 0.4% of all deaths. 27



Ques-8: WHO recommendation of RT-PCR test

WHO has recommended to use RT-PCR test to diagnose Corona Virus.?®
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3 Most Important Questions

Ques-9: Not a single extra death due to Covid 19 across the World?

Looking at the above data directly from respective Government Website we can see there is no
excess mortality in this season in US or Italy and in fact it is lower the five year average in case
of UK. Similar trend can be seen in all European countries through EUROMOMO.EU

In India every year respiratory infarction (Influenza like Illness) kill nearly 3,50000 people29 ie
regularly 1000 deaths every day due to influenza like illness (ili). Now if you compare the total
death of COVID-19 patients till now (not every death is due to corona itself, it could be due to
the side effects of medications as explained below), it is coming to be a mere fraction of the total
death due to ILIL.

Ques-10: It is impossible to stop corona virus with lockdown because...

1) 80% of the corona virus carrier are asymptomatic and so cannot be detected through
present thermal screening method, employed initially airport and subsequently in
colonies etc.

2) Among the symptomatic COVID patients 57% do not have fever'

3) T(}le present thermal scanner used is the industrial thermal scanner32 with an acceptable error of -
4" F.

If we combine the above three points its conclusive that 95% of the cornona carrier will never be

detected with the present mass screening strategy employed since last week of January 2020.
So inspite of lockdown there can be active transmission of virus through essential services like

vegetables/fruits/milk etc. So according to the Oxford model33, inspite of the lockdown 50% of
the UK population is already infected, leading to developing “herd immunity” which will finally
lead to protection from Corona Virus deaths. The same scenario can be assumed for India as well.

Ques-11: If not corona what is the true cause of death of COVID-19 patients.

To get the answer we have to go back 100 years. In the year 1920 HIN1 Spanish Flu the world’s worst
flu outbreak in which 10 crore people died, which was approx.5 % of the total world population then.
Among them were 1 crore 80 lakh Indians. It was believed that the virus was very strong, deadly and
dangerous to have killed crores of people. But now medical science is very clear that the actual cause of
deaths was not virus but some other reason. Which means that between 1918-1920, whenever anyone
came down with flu, that person was dumped in the hospital-into a cramped room without fresh air,
sunlight and adequate nutrition, and that was the cause of the death. Just then, there were very few

hospitals in the world which were given the name of ‘Open Air Hospitals34 ’. This meant that the patient
was kept in fresh air and also provided with sunlight and these patients walked out of such hospitals alive.
So if we take that example and compare it with the present context, then if anyone is detected with corona
virus, then that person is quarantined completely in a way that the person is cut off from fresh air and
sunlight. Also the food is processed and packed or cooked in a way that the person can fill his stomach
but nutrition is almost negligible. In such a situation the patient takes a longer time to recover. Also, if the
patient has been suffering from other ailments like kidney failure, diabetes, heart disease or high blood

pressure and administered with anti-malarial drug™ " along with antibiotic then it is seen the combination

36
of these 2 medicines in the last 40 years has resulted in QT prolongation of heart meaning the heart



beat dangerously rises and causes sudden cardiac death. This has been seen in the research paper of 27"

March of Journal of American Medical Association37, according to which the cause of death is
myocardial injury, meaning injury in the heart. This happens in 1/3 of the patients. This means it is clear
that the cause is either coronavirus or the treatment for coronavirus. Also we have cut ourselves from
fresh air and sunlight in our quest to recover. Remember, fresh air and sunlight are 2 precious gifts to us
from GOD and are antiviral. Not only that, these 2 plays an important role in boosting our immunity.

Wherever there is lockdown, people suffer from blood sugar, blood pressure, weight issues and
depression. The rate of depression has risen. Meaning that the people are falling sick because of the lock
down protocol . Locking up in the house has its own hazards. At least 1/3 of the people are worrying
about losing their jobs. The Economic Times quotes that 30 % of the Indian population is on the verge of
losing their jobs, in such a situation, depression has already set in over and above the fear of losing their
job. This is a dangerous situation. So the need of the hour is to come out of this situation by empowering
yourself with the right kind of knowledge



Ques-12: Lockdown V/s No Lockdown (as adapted from the Video of the same
name)

There are only 2 ways to tackle an enemy in this world. 1. Defence and 2. Offence. Defence means to
protect oneself, to live in shield or hide till the enemy runs away or dies. 2. Offence meaning the attack is
from your end. Today our enemy is coronavirus. Here also there are 2 strategies-defence and offence. In
this world 90% of the world is on the first strategy that is defence-lockdown. What are we achieving by a
LOCKDOWN? We are shielding ourselves from the coronavirus, as in defence, so that it can’t attack us
and we will continue to do so till it either vanishes or dies.

Today there are 21 countries or 10 % of the world in which corona came at the same time and rightly
thought of following the second strategy-offence, a strategy to attack, known in medical language as
HERD IMMUNITY.

There are 2 ways to fight with coronavirus. One is Lockdown and second is No lockdown. You have all
the data to inform you about what we have achieved with a lockdown whether in Spain, Italy, US, UK,
India or China. In all these countries they thought of their own action plan to win through defence
meaning that we lock ourselves in while coronavirus is waiting, gets tired and runs away. How many
people suffered or died with this? I am not providing the statistics because all of it is coming on the TV in
real time. You would have memorized by now.

But there are 21 countries in the world where there has been no Lockdown. You will be surprised to know

NO LOCKDOWN

Corona Death  Country Corona Death
Bhutan 0 Sweden 890
Maldives 0 Equatorial Guinea |0
Brunei 1 Zambia 2
iceland 8 Cambodia 0
Latvia 5 Taiwan 6
Jamaica 4 Belarus 33
Guyana 6 Japan 143
Uruguay 8 Hong Kong 4
St Vincent 0 Singapore g
Grenadines
Belize 2 Macao 0
Cameroon 12

that after following strategy 2- offence, they have not reached even double digit figures in death, in some
cases there have been no deaths. If you study the list carefully you will find 2 countries- Japan and
Sweden where corona death has reached 3 digit figures. To find out why there have been such few deaths
in these 2 countries where they followed herd immunity, | investigated at my end.



You have to understand that when coronavirus enters the body, then we are inflicted with COVID-19.

Covid-19 is like influenza falling in the category — Influenza like illness in which category also falls
HINI1. Every year thousands of people all over the world die due to this in Japan, US and India. I have

studied the past 6 years in Japan38 to find out how many deaths have occurred due to influenza.
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In 2014-15 wherein the influenza season occurs from November-April, 2015-16,2016-17, 2017-18, 2018-
19, 2019-20 till April 10, I have tried to analyse how many deaths have occurred due to influenza like
illness. All the data is on the screen in between the dotted lines. In the last 5 years the death this year has
been very less as compared to previous years. This is the story of Japan.

Now let us talk about Sweden'". 1 have studied the total mortality of Sweden and you can find it on the
screen.

Sweden
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If you carefully look at the graph on the screen you will find that death due to corona is more but if you
compare figures with previous year and year before that you will see that the deaths due to influenza is
more than corona deaths. In Sweden and Japan the figures have crossed 3 digits but if we compare
previous years then the situation today is much better. Meaning to say that the situation is much better in
the 21 countries where there was NO LOCKDOWN rather than in those countries where LOCKDOWN
was imposed to win over the fight with coronavirus.

Now what I want to ask is why is there no story circulating in the media about these 21 countries? I tried
to seek its answer. Here is a story. Imagine that like every year, this year will also see the mango season.
People climb mango trees and pluck mangoes to eat. Some people however fall from the trees while
plucking mangoes.Then there is rumour in the administration that this year there has been an unusual crop
of mangoes such that if those mangoes are eaten it will probably result in the death of people. This means
that everyone has been warned not to step outside till the mango season is over. You are craving for



mangoes so the administration said that we will provide you with mangoes. They started filling the bottles
in a way like this, so that you can have as many mangoes as possible. This mango juice contains many
deadly chemicals. On one side is God given gift the mangoes. And on the other hand here is the manmade
mango juice. It may be 100 % natural yet can never equal God’s mango.

Let us talk in terms of vaccine in today’s context. Those 21 countries never needed any medicines nor
vaccines to increase their herd immunity against corona virus.

What is vaccine? Let me explain with an example. Let us assume this is coronavirus and when this enters
the body, remember everyone will not fall sick. Statistics show that 80% people will not fall ill due to
coronavirus. They will not even know that they are the carriers of coronavirus. Only 20% people fall sick.
Even among them 10% have fever and the other 10% develop cough and these recover fast. The other
10% who had fever out of these only 1 will die and the other 999 will recover. What I want to say is that
when coronavirus enters your body through nose, mouth or contact then 80 % of the people will not
know. Only a few will know and they will hope to recover soon. The benefit you will gain is that your
body develops immunity or antivirus to fight the coronavirus so that the next time it enters your body,
your body will be in a better position to fight. This is known as natural immunization. This is what the
pharma company wants to achieve through vaccine.They want you to stay locked in as there is a virus
outside that will kill you. But then they will prepare vaccine for you by putting the virus in a bottle and
then put this virus into your body and body will fight the virus and develop immunity.

This vaccine is not going to be bought by 21 countries because herd immunity is already developed. If
death due to corona occurred then pandemonium would be there and lakhs of people would have died.
Fortunately this did not happen.

Let’s Talk about India! In India Lockdown has been implemented since March 25-2020. Lets rewind and
go back to January 2020, and consider this imaginary situation. Imagine you have been given the
responsibility to provide security to the entire nation and you are alert not to let any enemy enter into
your country, loot or attack it. And you have spies all over the world and you are security in charge of the
entire nation. Your spies inform you that smugglers are going to enter from different parts of the world
and will eat away the whole country. You have to save the country so you ask how I will recognize them.
Spies tell you that the smugglers look just like normal citizens and cannot be spotted easily. So you ask if
I cannot identify them how will I catch them? They tell

you that some of the smugglers have moustaches. F{ H F( H Fg

You get an idea atleast we can catch the smugglers with = —
moustaches. So you ask how many of the smugglers have B ;

moustaches. Spy tells you that 10% of them have m n
moustaches and 90% donot have. . So you make up your - H F(
mind to catch at least 10% of these smugglers. So you put g
a high alert at the airport and other ports and announce
that any passenger with moustaches should be detained
and scanned and after due scrutiny should be allowed to
go. May be they are smugglers! Also you give your
security guards special glasses through which any
passenger with moustache can be easily seen and spotted.
But unfortunately the glasses were in such a bad
condition that passengers with moustaches could not be
spotted at all. So the smugglers entered into the country
even after you were on high alert crossed the airport and
entered into the country and ransacked the whole country.
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Now this example can be related in today’s context. The smugglers here are the carriers of the corona
virus and not patients. I told you that 80% of the people are carriers of the virus without even knowing
about it. And the Glasses here are the ‘THERMAL SCANNERS’ means only 10% of the people whose
temperature is high can be detected through this thermal scanner. January last week onwards these
thermal scanners were used at the airports to scan the passengers coming from abroad and only after
scanning people were allowed to go.

Now this thermal scanner has some real problems and to know about these problems I have here with me
Thermal Scanner expert Mr. Ashutosh Mittal who is the owner of the Company Gibson that
manufactures Thermal Scanners. Lets hear what he has to say about Thermal Scanners used at the
airports that time from January onwards.

Ashutosh ji I have this thermometer manufactured in your company. In January /February when I was
coming back from Malaysia, at the airport this kind of thermometer was used for scanning. I want to
know what kind of thermometer is this. And this one manufactured by your company used for which
purpose. This I can understand is meant for measuring human body temperature and this one is for
industrial purpose. But can this industrial thermal scanner be used for measuring human? No , Dr Saab
this is Industrial Thermometer. Measuring range of this thermometer is 50 degree Celsius to 550 degree
Celsius. If we talk in Fahrenheit its range is minus 58 degree to 1022 degree and the variation is 2% plus
minus + 2 degree Fahrenheit which means 4 degree Fahrenheit Plus minus is its tolerance. And because
this one is industrial and this one is medical thermometer. And medical thermometer performs a
calculation after taking temperature from human body surface. But this industrial thermometer doesn’t
use this calculation and can show variation as high as 10 degrees. Which means it can show the
temperature of 99 degrees as 89 degrees or 109 degrees. This is industrial thermometer and using these
thermometers for measuring temperature is a completely futile exercise. But I saw that at airports and
also in our colonies these industrial thermometers were being used. So that means it was useless!
Actually in January / February when corona started, these infra red or Medical thermometer were
exported out of India and when guidelines were received in India to measure temperature these were not
available and only industrial thermometers were available and people did not have much knowledge
about it and used these industrial thermometer unknowingly. It cannot be used to diagnose high
temperature. That means in the month of January, February and March the entire exercise of scanning
done at the airports with this thermometer was useless or completely futile. Those scanned with industrial
one is futile. Those that used Medical thermometer could be correct but in this Medical thermometer too
there was this issue that measuring distance of this medical thermometer is 125cm. Different
manufacturers have different distances and this one says 125 cms which means the distance should be



this close but as we saw it in television or videos measurement was done from this far. From this distance
this will not give the right measurement as the distance should be 125cm. You mean when the
temperature was measured and if you remember it was done from this far this will not give the right
picture and will be less which is again Futile. That means when this one (Industrial Thermometer) was
used it was absolutely futile and using medical thermometer a distance was quite far which again
resulted in less measurement and a distances of 125 cm was not maintained and was measured from far
which would have resulted in temperature difference.

You just heard that the strategy to scan through thermal scanner to stop the corona patients failed
completely. Which means before lockdown since January February and till march end these corona virus
carriers kept coming into the country from all over the world and spread throughout the country. Though
we were quite alert but they still spread into the country. Today at this point of lockdown its obvious that
these corona virus carriers and not corona patients who themselves are unaware about it are spread
throughout this country. Now take this imaginary situation that I am a corona virus carrier and despite
lockdown I am allowed to go to buy vegetables and fruits during 3-4 hrs breaks. I take this mango and
hold it and I do not like it so keep it back. Then I buy some mangoes while I keep the mango back that I
did not like.I am carrier of Corona virus and not its victim or patient. So is this mango infected with
corona virus. Yes it is! Now another healthy person is also there to shop for mango and buys this infected
mango unknowingly which means corona virus reached his home. What I want to say that in spite of
lockdown corona virus is spreading and in a country like India it is not possible to stop its spread. India
has a population of 140 crores and has a police force of approximately 15 lakhs and a good sizeable
number of these policemen are engaged in VIP security and other work. With limited number of
policemen it is nearly impossible to keep an Indian population of 140 crores locked inside homes. And
whatever tits and bits you are watching on the TV and around you cannot be expanded and generalized
for the whole country. So that means according to me corona virus has spread all over the country. And if
its has spread then it’s a good news because that would means India has achieved “herd immunity”. You
can also see that corona deaths in India are 360. In a country of 140 crores 360 deaths is a miniscule
number. And these 360 deaths are because or corona or not is also questionable. As I explained in my
previous video that RT PCR test for corona virus diagnosis is questionable and not a reliable test.
Secondly I also explained that the treatment of corona after keeping the patient in quarantine, the
medicines used for treatment is the very cause of deaths. The evidences say so... So even if the patient
died of corona virus the number is just 360 but the truth is we cannot be sure if they died of corona virus
or due to treatment or due to other medical complications . But overall the numbers are very less. So
India has achieved “Herd Immunity” so we do not have to worry much about falling sick with corona
virus as corona has transmission rate of 2 and mortality rate of 0.1% which is just like any other flu. Now
I have a question for you. Imagine this is corona virus with mortality rate of 0.1% which means out of
1000 people affected with corona virus only 1 will die with this virus and 999 people will recover and its
transmission rate is 2.2, which means 1 person will infect 2 people further. Imagine there is another
situation in India or anywhere in the world where another virus or bacteria many times stronger and
deadlier than corona which means infectious agent whose transmission rate is 10 i.e will spread to 10
people from a single infected person 5 times stronger than corona virus and whose mortality rate is 20
times more than Corona. A virus which can kill 5 lakh people in a year or 1 person every minute! If this
kind of bacteria or virus arrives in our country what to do in such a situation? You will suggest that when
we were quarantined for corona it’s obvious that in the other case of virus or bacteria too we should lock
ourselves in our homes and there should be a lockdown till it is contained or dies or goes away. I would
like to tell you here that this is a bacteria here in this case and the disease is Tuberculosis. Very sadly I
have to say that every year 4-5 lakh people die due to tuberculosis. Almost 1 person dies every minute.
Which means 10 people have lost their life due to tuberculosis while you are done watching this video.
So my question to you whose answer you have find as I could not find any answer to this. The way every
death due to corona virus is reported every minute and highlighted on the TV . Same way Tuberculosis



death toll which is 1000 per day is not reported and Highlighted on TV as 1000 people died of
tuberculosis, now 1001, 1002... reaching 5 lakhs, reached a figure of 5 lakhs! Why such a high figure of
Tuberculosis deaths are not reported and highlighted on TV. The answer to this question will not be
given by me! You will give the answer and reason through comment section of this video...

Now I ask you the second question. Whenever a patient is infected with corona virus then that patient is
quarantined and given allopathic treatment. Let me tell you that HIV medicine given in allopathic,
remdesivir, an experimental drug, which has never been approved for any ailment or anti -malarial drug
which has no link with coronavirus whatsoever. In fact it has been seen in the last 40 years that anti
malarial drug abnormally increases heart beat resulting in sudden cardiac death. It is clear that this
medicine may result in heart attack or cardiac arrest. There is no evidence that a coronavirus patient can
recover.

1. On one hand these medicines are being administered t patients and on the other hand Ayurveda
and homeopath is being kept separate. These 2 branches are also part of Indian culture and also
legal. But such doctors are not allowed to treat corona patients, patients are kept at a distance.
They are using Ayurveda for prevention. If a person is inflicted with coronavirus does he have the
option of choosing allopathy, ayurveda, unani, naturopathy or homeopathy. He has no choice
simply because he is a guinea pig. He is administered allopathic medicines which have no
relevance to coronavirus. Whenever an Ayurvedic practitioner approaches the health ministry for
patients to be handed over to them for treatment then in reply he is questioned if he has ever
treated a corona patient. What would happen if 1 had to ask an allopathic doctor the same
question. Do you have any evidence of having treated a corona patient. He also does not have
evidence and nor do you. You have not treated a corona patient before and nor have they.But
there is evidence that the medicine being used for treatment has resulted in many people affected

with heart attack or cardiac arrest. On 29" March 39 , Dr Utpal Barman, a senior anaesthetist
from Guwahati complained of chest pain after taking anti malaria drug (as a preventive measure
from COVID-19) leading to death due to cardiac arrest.

2. On the basis of which evidence are people being administered anti malarial drugs? Why isn’t
Ayurveda being given importance. In Tehran-Iran*® 200 people in a hospital were treated with the
strategy of Ayurveda and within 1 week 190 people recovered and the remaining 10 were
observed to be recovering fast. On one hand in some part of the world Ayurveda is being used to
treat patients and on the other hand in our country patients are kept away from Ayurveda and
homoeopathic doctors. Why so.

Ques-13: How to Cure Covid-19

If you are with science then you need not worry or need to be scared just as incase of common cold or
flu. Now if you want to know how to cure Corona Virus ,you will need to follow the s protocol of
common cold or flu . If you want to cure in 3 days all you need to do is follow 3 step diet protocol.



3 Step Diet Protocol
(Based on 161 reference papers from 1920-2020) 3

Day 1: Liquid Day.

If your body weight is 70 kg. The divide it by 10 to get 7.

This means in the whole day drink 7 glasses of fruit juice + 7 glasses of coconut water

Day 2 : Fluid day.

Body wt. divided by 20. 60 divided by 20= 3 glasses of citrus fruit juice+ 3 glasses of

coconut water + tomato and cucumber by weight ( body weight multiplied by 5).

Day 3: Solid Day.
This means 60 divided by 30=2, which means 2 glasses of citrus fresh fruit
Jjuice without straining + 2 glasses of coconut water till 12 noon

After that for lunch tomato + cucumber as you had yesterday 350 grams,

for a 70 kg person , that is 350 grams of vegetable .

By dinner you will be able to eat normal home cooked vegetarian food.
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2019-2020 U.S. Flu Season: Preliminary Burden
Estimates

CDC estimates* that, from October 1, 2019, through March 28, 2020, there have

been:
39,000,000 - 55,000,000 18,000,000 - 26,000,000
flu illnesses flu medical visits
400,000 - 730,000 24,000 - 63,000
flu hospitalizations flu deaths
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*Because influenza surveillance does not capture all cases of flu that occur in the U.S., CDC provides these estimated
ranges to better reflect the larger burden of influenza. These estimates are calculated based on CDC's weekly influenza
surveillance data and are preliminary.

**|nfluenza testing across the United States may be higher than normal at this time of year because of the COVID-19
pandemic. These estimates may partly reflect increases in testing in recent weeks and may be adjusted downward once
the season is complete and final data for the 2019/20 season are available.

This web page provides weekly, preliminary estimates of the cumulative in-season numbers of flu illnesses, medical visits,
hospitalizations, and deaths in the United States. CDC does not know the exact number of people who have been sick and
affected by influenza because influenza is not a reportable disease in most areas of the U.S. However, CDC has estimated
the burden of flu since 2010 using a mathematical model that is based on data collected through the U.S. Influenza
Surveillance System, a network that covers approximately 8.5% of the U.S. population (~27 million people).

Limitations

The estimates of the cumulative burden of seasonal influenza are subject to several limitations.



First, the cumulative rate of laboratory-confirmed influenza-associated hospitalizations reported during the season may be
an under-estimate of the rate at the end of the season because of identification and reporting delays.

Second, rates of laboratory-confirmed influenza-associated hospitalizations were adjusted for the frequency of influenza
testing and the sensitivity of influenza diagnostic assays. However, data on testing practices during the 2019-2020 season
are not available in real-time. CDC used data on testing practices from the past influenza seasons as a proxy. Burden
estimates will be updated at a later date when data on contemporary testing practices become available.

Third, estimates of influenza-associated illness and medical visits are based on data from prior seasons, which may not be
accurate if the seriousness of illness or patterns of care-seeking have changed.

Frequently Asked Questions

What does the cumulative burden of influenza for the 2019-2020 season mean?

The cumulative burden of influenza is an estimate of the number of people who have been sick, seen a healthcare
provider, been hospitalized, or died as a result of influenza since October 01, 2018. CDC does not know the exact number
of people who have been sick and affected by influenza because influenza is not a reportable disease in most areas of the
United States. However, these numbers are estimated using a mathematical model, based on observed rates of
laboratory-confirmed influenza-associated hospitalizations.

How does CDC estimate the cumulative burden of seasonal influenza?

Preliminary estimates of the cumulative burden of seasonal influenza during the 2019-2020 season in the United States
are based on crude rates of laboratory-confirmed influenza-associated hospitalizations, reported through the Influenza
Hospitalization Surveillance Network (FluSurv-NET), which were adjusted for the frequency of influenza testing during
recent prior seasons and the sensitivity of influenza diagnostic assays. Rates of hospitalization were then multiplied by
previously estimated ratio of hospitalizations to symptomatic illnesses, and frequency of seeking medical care to calculate
symptomatic illnesses, medical visits, and deaths associated with seasonal influenza, respectively.

Why does the estimate of cumulative burden change each week?

The estimates of cumulative burden of seasonal influenza are considered preliminary and may change each week as new
laboratory-confirmed influenza-associated hospitalizations are reported to CDC. New reports include both new
admissions that have occurred during the reporting week and also patients admitted in previous weeks that have been
newly reported to CDC.

How does the number of flu hospitalizations estimated so far this season compare
with previous end-of-season hospitalization estimates?
The number of hospitalizations estimated so far this season is lower than end-of-season total hospitalization estimates for

any season since CDC began making these estimates. This table also summarizes all estimated influenza disease burden,
by season, in U.S. from 2010-11 through 2017-18.



Preliminary Cumulative Estimates of Hospitalizations in the U.S. 2019-2020 Flu
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*These estimates are preliminary and based on data from CDC's weekly influenza surveillance reports summarizing key influenza activity

indicators.

Estimated number of influenza-associated hospitalizations

The y-axis extends from 0 to 1 million.

The x-axis is a timeline starting October 5, 2019 and extending to May 30, 2020.

There is a single blue-shaded curve labeled with “2019/20".

There are several other lines on the right side of the graph under Total hospitalizations at end of past seasons. The lines
are labeled, from top to bottom, as 2018/19, 2017/18, 2014/15, 2016/17, 2012/13, 2013/14, 2015/16, 2010/11, and 2011/12

and represent the estimated burden for these seasons. This allows for the comparison of the current season to past

seasons.
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Content source: Centers for Disease Control and Prevention, National Center for Immunization and Respiratory Diseases (NCIRD)
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Worst-Case Estimates for U.S. Coronavirus Deaths

Projections based on C.D.C. scenarios show a potentially vast toll. But those numbers don’t account for interventions now
underway.

ﬁ By Sheri Fink

Published March 13,2020 Updated March 18, 2020

Officials at the U.S. Centers for Disease Control and Prevention and epidemic experts from universities around the world
conferred last month about what might happen if the new coronavirus gained a foothold in the United States. How many people
might die? How many would be infected and need hospitalization?

One of the agency’s top disease modelers, Matthew Biggerstaff, presented the group on the phone call with four possible
scenarios — A, B, C and D — based on characteristics of the virus, including estimates of how transmissible it is and the severity
of the illness it can cause. The assumptions, reviewed by The New York Times, were shared with about 50 expert teams to model
how the virus could tear through the population — and what might stop it.

The C.D.Cs scenarios were depicted in terms of percentages of the population. Translated into absolute numbers by independent
experts using simple models of how viruses spread, the worst-case figures would be staggering if no actions were taken to slow
transmission.

Between 160 million and 214 million people in the United States could be infected over the course of the epidemic, according to a
projection that encompasses the range of the four scenarios. That could last months or even over a year, with infections
concentrated in shorter periods, staggered across time in different communities, experts said. As many as 200,000 to 1.7 million
people could die.

And, the calculations based on the C.D.C’s scenarios suggested, 2.4 million to 21 million people in the United States could require
hospitalization, potentially crushing the nation’s medical system, which has only about 925,000 staffed hospital beds. Fewer than
a tenth of those are for people who are critically ill.

The assumptions fueling those scenarios are mitigated by the fact that cities, states, businesses and individuals are beginning to
take steps to slow transmission, even if some are acting less aggressively than others. The C.D.C.-led effort is developing more
sophisticated models showing how interventions might decrease the worst-case numbers, though their projections have not been
made public.

“When people change their behavior," said Lauren Gardner, an associate professor at the Johns Hopkins Whiting School of
Engineering who models epidemics, “those model parameters are no longer applicable,” so short-term forecasts are likely to be
more accurate. “There is a lot of room for improvement if we act appropriately.”

Those actions include testing for the virus, tracing contacts, and reducing human interactions by stopping mass gatherings,
working from home and curbing travel. In just the last two days, multiple schools and colleges closed, sports events were halted
or delayed, Broadway theaters went dark, companies barred employees from going to the office and more people said they were
following hygiene recommendations.

The Times obtained screenshots of the C.D.C. presentation, which has not been released publicly, from someone not involved in
the meetings. The Times then verified the data with several scientists who did participate. The scenarios were marked valid until
Feb. 28, but remain “roughly the same,” according to Ira Longini, co-director of the Center for Statistics and Quantitative
Infectious Diseases at the University of Florida. He has joined in meetings of the group.

The C.D.C. declined interview requests about the modeling effort and referred a request for comment to the White House
Coronavirus Task Force. Devin O’Malley, a spokesman for the task force, said that senior health officials had not presented the
findings to the group, led by Vice President Mike Pence, and that nobody in Mr. Pence’s office “has seen or been briefed on these
models.”

Latest Updates: Coronavirus Outbreak

* Debate roils White House over an untested drug the president insists on promoting.
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* As many as half of those with the coronavirus could be asymptomatic, Fauci says.
* As cases rise in Japan, the prime minister considers declaring an emergency.

See more updates Updated 55m ago

More live coverage: Markets New York

The assumptions in the C.D.C’s four scenarios, and the new numerical projections, fall in the range of others developed by
independent experts.

Dr. Longini said the scenarios he helped the C.D.C. refine had not been publicly disclosed because there remained uncertainty
about certain key aspects, including how much transmission could occur from people who showed no symptoms or had only mild
ones.

“We’re being very, very careful to make sure we have scientifically valid modeling that’s drawing properly on the epidemic and
what’s known about the virus,” he said, warning that simple calculations could be misleading or even dangerous. “You can’t win.
If you overdo it, you panic everybody. If you underdo it, they get complacent. You have to be careful.”

But without an understanding of how the nation’s top experts believe the virus could ravage the country, and what measures
could slow it, it remains unclear how far Americans will go in adopting — or accepting — socially disruptive steps that could also
avert deaths. And how quickly they will act.

Studies of previous epidemics have shown that the longer officials waited to encourage people to distance and protect
themselves, the less useful those measures were in saving lives and preventing infections.

An isolate from the first U.S. case of Covid-19, the illness caused by coronavirus. Centers for Disease Control via Reuters

“A fire on your stove you could put out with a fire extinguisher, but if your kitchen is ablaze, that fire extinguisher probably won’t
work,” said Dr. Carter Mecher, a senior medical adviser for public health at the Department of Veterans Affairs and a former
director of medical preparedness policy at the White House during the Obama and Bush administrations. “Communities that pull
the fire extinguisher early are much more effective.”

06-04-2020, 15:09
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From Flu to Coronavirus

Dr. Biggerstaff presented his scenarios in a meeting held weekly to model the pandemic’s effects in the United States, Dr. Longini
said. Its participants had been at work for several months before the emergence of the virus, modeling a potential influenza
pandemic. “We just kind of retooled, re-shifted,” said Dr. Longini. “The priority’s now coronavirus.”

Sign up to receive an email when we publish a new story about the .
_ Sign Up
coronavirus outbreak.

The four scenarios have different parameters, which is why the projections range so widely. They variously assume that each
person with the coronavirus would infect either two or three people; that the hospitalization rate would be either 3 percent or 12;
and that either 1 percent or a quarter of a percent of people experiencing symptoms would die. Those assumptions are based on
what is known so far about how the virus has behaved in other contexts, including in China.

Other weekly C.D.C. modeling meetings center on how the virus is spreading internationally, the impact of community actions
such as closing schools, and estimating the supply of respirators, oxygen and other resources that could be needed by the nation’s
health system, participants said.

In the absence of public projections from the C.D.C., outside experts have stepped in to fill the void, especially in health care.
Hospital leaders have called for more guidance from the federal government as to what might lie in store in the coming weeks.

Even severe flu seasons stress the nation’s hospitals to the point of setting up tents in parking lots and keeping people for days in
emergency rooms. Coronavirus is likely to cause five to 10 times that burden of disease, said Dr. James Lawler, an infectious
diseases specialist and public health expert at the University of Nebraska Medical Center. Hospitals “need to start working now,”
he said, “to get prepared to take care of a heck of a lot of people.”

Dr. Lawler recently presented his own “best guess” projections to American hospital and health system executives at a private
webinar convened by the American Hospital Association. He estimated that some 96 million people in the United States would be
infected. Five out of every hundred would need hospitalization, which would mean close to five million hospital admissions,
nearly two million of those patients requiring intensive care and about half of those needing the support of ventilators.

Dr. Lawler’s calculations suggested 480,000 deaths, which he said was conservative. By contrast, about 20,000 to 50,000 people
have died from flu-related illnesses this season, according to the C.D.C. Unlike with seasonal influenza, the entire population is
thought to be susceptible to the new coronavirus.

Dr. Anthony Fauci, director of the National Institute of Allergy and Infectious Diseases, speaking at a congressional hearing on
Thursday, said predictions based on models should be treated with caution. “All models are as good as the assumptions that you
put into the model,” he said, responding to a question from Representative Rashida Tlaib about an estimate from the attending
physician of Congress that the United States could have 70 million to 150 million coronavirus cases.

What will determine the ultimate number, he said, “will be how you respond to it with containment and mitigation.”

Clues From 1918

Independent experts said these projections were critically important to act on, and act on quickly. If new infections can be spread
out over time rather than peaking all at once, there will be less burden on hospitals and a lower ultimate death count. Slowing the
spread will paradoxically make the outbreak last longer, but will cause it to be much milder, the modelers said.

A preliminary study released on Wednesday by the Institute for Disease Modeling projected that in the Seattle area, enhancing
social distancing — limiting contact with groups of people — by 75 percent could reduce deaths caused by infections acquired in
the next month from 400 to 30 in the region.

A recent paper, cited by Dr. Fauci at a news briefing on Tuesday, concludes that the rapid and aggressive quarantine and social
distancing measures applied by China in cities outside of the outbreak’s epicenter achieved success. “Most countries only attempt
social distancing and hygiene interventions when widespread transmission is apparent. This gives the virus many weeks to
spread,” the paper said, with the average number of people each new patient infects higher than if the measures were in place
much earlier, even before the virus is detected in the community.

“By the time you have a death in the community, you have a lot of cases already,” said Dr. Mecher. “It’s giving you insight into
where the epidemic was, not where it is, when you have something fast moving.” He added: “Think starlight. That light isn’t from
now, it’s from however long it took to get here.”
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He said a single targeted step — a school closing, or a limit on mass gatherings — cannot stop an outbreak on its own. But as with
Swiss cheese, layering them together can be effective.

This conclusion is backed up by history.

The most lethal pandemic to hit the United States was the 1918 Spanish flu, which was responsible for about 675,000 American
deaths, according to estimates cited by the C.D.C.

The Institute for Disease Modeling calculated that the new coronavirus is roughly equally transmissible as the 1918 flu, and just
slightly less clinically severe, and it is higher in both transmissibility and severity compared with all other flu viruses in the past
century.

Dr. Mecher and other researchers studied deaths during that pandemic a century ago, comparing the experiences of various
cities, including what were then America’s third- and fourth-largest, Philadelphia and St Louis. In October of that year Dr. Rupert
Blue, America’s surgeon general, urged local authorities to “close all public gathering places if their community is threatened
with the epidemic,” such as schools, churches, and theaters. “There is no way to put a nationwide closing order into effect,” he
wrote, “as this is a matter which is up to the individual communities.”

The mayor of St. Louis quickly took that advice, closing for several weeks “theaters, moving picture shows, schools, pool and
billiard halls, Sunday schools, cabarets, lodges, societies, public funerals, open air meetings, dance halls and conventions until
further notice.” The death rate rose, but stayed relatively flat over that autumn.

By contrast, Philadelphia took none of those measures; the epidemic there had started before Dr. Blue’s warning. Its death rate
skyrocketed.

The speed and deadliness of the pandemic humbled doctors then much as the coronavirus pandemic is doing now. Some
commented on the difficulty of getting healthy people to take personal precautions to help protect others at greater risk.

Modern societies have tools that did not exist then: advanced hospitals, the possibility of producing a vaccine in roughly a year,
the production of diagnostics. But other signs are more worrying.

The world population is about triple the size it was the year before the 1918 flu, with 10 times as many people over 65 and 30 times
as many over 85. These groups have proven especially likely to become critically ill and die in the current coronavirus pandemic.
In Italy, hospitals are so overwhelmed that ventilators are being rationed.

“It’s so important that we protect them,” said Dr. Gabriel Leung, a professor in population health at Hong Kong University. In
work accepted for publication in the journal Nature Medicine, he estimated that 1.5 percent of symptomatic people with the virus
died. He and others who have devoted their careers to modeling said that looking at the experiences of other countries already
battling the coronavirus was all it took to know what needed to be done in the United States.

“All U.S. cities and states have the natural experiment of the cities that have preceded us, namely the superb response of
Singapore and Hong Kong,” said Dr. Michael Callahan, an infectious disease specialist at Harvard. Those countries implemented
school closures, eliminated mass gatherings, required work from home, and rigorously decontaminated their public
transportation and infrastructure. They also conducted widespread testing.

They were able to “reduce an explosive epidemic to a steady state one,” Dr. Callahan said.

As in the case of an approaching hurricane, Dr. Mecher said, “You’ve got to take potentially very disruptive actions when the sun
is shining and the breeze is mild.”

The Coronavirus Outbreak

Frequently Asked Questions and Advice

Updated April 4, 2020

o Should | wear a mask?
The C.D.C. has recommended that all Americans wear cloth masks if they
go out in public. This is a shift in federal guidance reflecting new concerns
that the coronavirus is being spread by infected people who have no
symptoms. Until now, the C.D.C., like the W.H.O., has advised that ordinary
people don’t need to wear masks unless they are sick and coughing. Part
of the reason was to preserve medical-grade masks for health care
workers who desperately need them at a time when they are in
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Since 1984, when the hypothesis that HIV-causes-AIDS was announced, many scholars have
questioned the premise and offered alternative explanations. Thirty years later, competing propositions
as well as questioning of the mainstream hypothesis persist, often supported by prominent scientists.
This article synthesizes the most salient questions raised, alongside theories proposing non-viral causes
for AIDS. The synthesis is organized according to four categories of data believed to support the HIV-
AIDS hypothesis: retroviral molecular markers; transmission electron microscopy (EM) images of
retroviral particles; efficacy of anti-retroviral drugs; and epidemiological data. Despite three decades of
concerted investments in the mainstream hypothesis, the lingering questions and challenges
synthesized herein offer public health professionals an opportunity to reflect on their assumptions and
practices regarding HIV/AIDS.

“The HIV/AIDS hypothesis is one hell of a mistake”, wrote Kary Mullis in 1996 [(1), p. 14]. Mullis —
Nobel Laureate in Chemistry, 1993 — and other distinguished scientists have claimed the HIV-causes-
AIDS hypothesis is false, unproductive, and unethical. They have done so since 1984, when the
hypothesis was proposed. Thirty years after countless studies, resources, and attempts to cure have
been poured into the HIV-AIDS hypothesis, it may be fruitful to ask: What happened to those views



and voices that once disagreed? Have the past three decades, with their scientific, technological, and
public health developments, been sufficient to convince critics of the hypothesis’ value? Have these
advances been able to silence the questioning?

Here, I synthesize the main criticisms aimed at the HIV-AIDS hypothesis, alongside select unorthodox!
theories proposing non-viral cause(s) for AIDS, to argue: far from being condemned to extinction,
competing explanations for, and thorough questioning of the mainstream premise persist. Perhaps
better known by the lay public than by health professionals, many explanations are, in fact, attracting a
growing number of sympathizers. To support the argument, I employ historical research and data
synthesis methods. I utilize, as data, trade and professional publications in tandem with authoritative
scientific sources.

It is important to note that my purpose is not to review the state of the science regarding HIV/AIDS,
nor to persuade readers to reject the mainstream hypothesis. Instead, I aim to expose readers to the
persisting controversies, and to motivate them to raise questions of their own. Ultimately, then, this
article invites the public health workforce to reflect on prevailing assumptions and practices regarding
HIV-AIDS. Reflecting on assumptions and practices represents a central task for public health
professionals; a vital step to ensure their (our) practice continually grounds itself in the most rigorous
ethical standards (3).

HIV-Causes-AlIDS: How Valid are the DATA?

In 1984, Margaret Heckler (then Secretary of the Department of Health and Human Services)
announced a retrovirus was the “probable cause” of the alarming immune system collapse emerging in
the US since 1981 (4). When scientists identified antibodies to a retrovirus known as LAV, or HTLV-
111, in 48 persons (from a sample of 119, with and without immune deficiency symptoms), the
retrovirus became the culprit of what would be perceived as “the most urgent health problem facing the
country” in recent history [(5, 6), p. 1].

The announcement intended to assure the public: the mystery surrounding this apparently contagious
and decidedly fatal illness — later labeled AIDS for acquired immune deficiency syndrome — was
solved. The newly identified virus — soon renamed HIV, for human immunodeficiency virus — was,
almost certainly, responsible for debilitating people’s immune system and making them vulnerable to
infections which, before AIDS, were either rare or not particularly dangerous. Now, however,
infections such as Kaposi’s Sarcoma and Preumocistis carinii Pneumonia had morphed into vicious
killers (4, 6). By identifying the perpetrator, scientists’ attention and government resources could then
focus on treatment, cure, and vaccine development.

Yet almost immediately, scientists who knew a great deal about retroviruses and immunology began to
voice misgivings regarding the HIV-causes-AIDS hypothesis, and to question it. They highlighted the
difficulties, flaws, and contradictions they saw in the hypothesis, and offered alternative explanations.
Many of the original misgivings have survived, and others have been raised, in the past three decades.

In this paper, therefore, I summarize some of these difficulties, and present what critics propose as
alternative causes of AIDS. I organize the challenges put forth by unorthodox scholars into four
categories of data that support the HIV-AIDS hypothesisz : (1) retroviral molecular markers; (2)
transmission electron microscopy (EM) images of retroviral particles; (3) efficacy of anti-retroviral
(ARV) drugs; and (4) epidemiological data (7, 8). Because these data are proffered as solid evidence
for HIV’s role in causing AIDS, it is useful to examine how critics question the evidence in each
category, specifically.



Retroviral molecular markers

Mainstream scientists and physicians claim the molecular evidence for HI'V-as-the-cause-of-AIDS is
irrefutable (8, 9) and comprises: (a) HIV antibodies and (b) viral load. As incontrovertible as these
molecular markers appear to be, unorthodox scientists have meticulously examined each one and
detected significant problems in both (7).

HIV antibodies The first available tests to screen blood banks for HIV detected HIV antibodies (10).
Physicians still use these tests when screening blood for infection and, since 2004, direct-to-consumer
home tests have become available for identifying antibodies to HIV using only a saliva sample (e.g.,
OraQuick) (11). Yet, from the time the first tests appeared, scientists in both orthodox and unorthodox
camps reiterated that, according to established immunology principles, antibodies to a virus indicate
the immune system has acted to control the invading virus. Antibodies point to previously occurring
infection and do not signal active infection. In 1984, CDC scientists (mainstream) wrote:

A positive test for most individuals in populations at greater risk of acquiring AIDS will probably
mean that the individual has been infected at some time with HTLV-III/LAV [the names originally
used for HIV]. Whether the person is currently infected or immune is not known, based on the
serologic test alone [(12), p. 378].

It is not only this simple argument — antibodies suggest the immune system has controlled the invading
agents — that unorthodox scientists have debated. The tests themselves remain the target of critic’s
intense scrutiny. For instance, in 1996 Johnson reported 60-plus factors capable of causing a false-
positive result on tests for HIV antibodies [either an ELISA or a western blot (WB) test] (13). Because
they react to these factors, the tests may not be detecting HIV at all. Worthy of notice, among the list,
are elements ubiquitous among all populations such as the flu, flu vaccinations, pregnancy in women
who have had more than one child, tetanus vaccination, and malaria (an important element to consider
in the case of the AIDS epidemic in Africa). Supporting each factor, Johnson provides scientifically
valid evidence — published in reputable peer-reviewed journals such as AIDS, the Proceedings of the
National Academy of Sciences of the United States of America, The Lancet, the Canadian Medical
Association Journal, and the Journal of the American Medical Association (JAMA) (13).

Celia Farber’s book, Serious Adverse Events: An Uncensored History of AIDS (14) — an exposé of the
epidemic’s ethically questionable history — contains an interesting appendix authored by Rodney
Richards. Richards — who helped to develop the first ELISA test for HIV — outlines the “evolution” of
CDC’s stances regarding the role of antibodies, infection, and HIV tests. First, the CDC aligned itself
with the traditional view of antibodies signaling past/prior infection (as evidenced in the quote above,
from 1984). In 1986, the CDC moved toward a qualified claim, stating:

... patients with repeatedly reactive screening tests for HTLV-III/LAV antibody ... in whom
antibody is also identified by the use of supplemental tests (e.g., WB, immunofluorescence assay)
should be considered both infected and infective [(15), p. 334].

Finally, in 1987, CDC adopted a non-qualified claim that antibodies signify active infection and/or
illness: “The presence of antibody indicates current infection, though many infected persons may have
minimal or no clinical evidence of disease for years” [(16, 17), p. 509].

A more specific measure than the ELISA test, the WB detects antibodies by identifying proteins
believed to be associated with HIV, and only with HIV. A person undergoes a confirmatory WB after a
prior ELISA screening test reacts positively (but it is important to remember: over 60 conditions can
yield a false-positive ELISA) (13, 18).



Critics of the orthodox view decry the lack of standardized criteria for a positive result in a WB, across
countries, world-wide (19). Bauer (Table 1), in a 2010 article titled “HIV tests are not HIV tests”
claims, “no fewer than five different criteria have been used by different groups in the United States”
[(18), p.7]. Moreover — adds Bauer — included in the contemporary criteria for a positive WB are p41
and p24, protein—antigens “found in blood platelets of healthy individuals.” This means some of the
biological markers being used to “flag” the presence of HIV are not “specific to HIV or AIDS patients
[and] p24 and p41 are not even specific to illness.” In other words, healthy persons may test positive on
a WB but not carry HIV at all [(18), p. 6].



Table 1

Credentials and professional experience of select critics of the HIV-AIDS hypothesis.

Name (alphabetical Credentials

order by last name)

Henry Bauer, Ph.D. Professor Emeritus of Chemistry and Science Studies
Dean Emeritus of Arts and Sciences
Virginia Polytechnic Institute and State University (Virginia Tech)

James Chin, MD, Chief of Infectious Disease Section, California State Department of Health
MPH? Services, Berkeley, CA, USA (1970s—1987)

Former Chief of Surveillance, Forecasting and Impact Assessment (SFI), Unit of
the Global Program on AIDS (GPA) of the World Health Organization Editor:

APHA'’s “Control of Communicable Diseases Manual”

Ettiene de Harven, MD Emeritus Professor of Pathology: University of Toronto, ON, USA
Specialized in electron microscopy at the “Institute du Cancer” in Paris
Published first images of budding virus through EM (1960)
Member: Sloan Kettering Institute, New York, NY, USA in 1968
Former President: The Electron Microscopy Society of America (in 1976)
Former President: Rethinking AIDS

Peter Duesberg, Ph.D.  Professor of Molecular and Cell Biology: The University of California, Berkeley,
CA, USA

Isolated the first cancer gene and mapped the genetic structure of retroviruses
(1970)

Member: National Academy of Sciences (since 1986)
Outstanding Investigator Award — National Institutes of Health 1986

Heinrich Kremer, MD  Founder and Senior Consultant: Cell Symbiosis Therapy Academy® (based on his
work on NO and its association with chronic inflammatory and degenerative

disease)
Collaborating Member: Study Group for Nutrition and Immunity (Bern, Germany)
Extensive clinical work with youth drug addiction
Kary Mullis, Ph.D. Nobel Laureate — Chemistry — 1993
Developed: polymerase chain reaction
Founder and Chief Scientific Advisor: Altermune
David Rasnick, Ph.D.  Biochemist with >25 years of work with proteases and protease inhibitors
Former President: Rethinking AIDS: the group for the scientific reappraisal of the

HIV hypothesis e

Open in a separate window

% Chin agrees with the mainstream hypothesis that HIV is the cause of AIDS. His critique centers on the collection
and interpretation of the epidemiological data for HIV/AIDS, in the US and world-wide.



An example may clarify: if tested in Africa, a WB showing reactivity to any two of the proteins p160,
p120, or p41, would be considered positive for HIV. In Britain, the test would be positive only if it
showed reactivity to one of these three proteins, together with reactions to two other proteins, p32 and
p24 (see mention of p24, above, as occurring in healthy individuals). Therefore, someone whose test
reacts to p160 and p120 would be considered HIV-positive in Africa, but not in Britain. A test reaction
to p41, p32, and p24 would be considered positive in Britain, but negative in Africa, leading author
Celia Farber to comment: “... a person could revert to being HIV-negative simply by buying a plane
ticket from Uganda to Australia [or in our example, from Uganda to London” (14), p. 163].

According to critics, a definitive answer regarding which protein—antigens are specific to HIV and HIV
alone can only come from successful virus isolation and purification. Isolating and purifying “would be
required to verify that all of these proteins actually originate from HIV particles” [(7), p. 70]. Attempts

at purifying have been made (20, 21), but have been criticized for their ambiguous findings (22), or for

their use of cultured samples (see discussion below on EM images). To date, the issue of HIV isolation

in purified samples has not been addressed to critics’ satisfaction (23).

Viral load The expression “viral load” refers to the quantity of virus found in HIV-infected blood.
According to the mainstream perspective, information on viral load helps monitor the infection’s
progress, “decide when to start treatment, and determine whether or not ... HIV medications are
working” (24).

The technique for measuring viral load is known as RNA PCR — ribonucleic acid polymerase chain
reaction (25). Mainstream scientists regard this test as the most specific documentation of HIV’s
presence in a person’s body. It is often used when the ELISA and WB tests are negative, because PCR
can detect the virus’ genetic material (or its RNA/DNA fragments), before the human body has had a
chance to recognize the virus, produce antibodies in defense, and react positively in an antibodies-only
test (26).

Despite its enhanced specificity, many mainstream scientists and practitioners recommend caution
when using PCR for screening or diagnosing infection (27). For instance, authors of a study published
in JAMA in 2006, in which PCR was used with a sample of almost 3,000 people, concluded: “The PCR
assay is not sufficiently accurate to be used for the diagnosis of HIV infection without confirmation”
[(28), p. 803].

PCR technology evolved quickly since it was introduced in 1983 (25). Although being employed,
mostly, for assessing viral load (less for screening and diagnosis), it should give us pause to learn,
however, that Dr. Kary Mullis — the scientist who won the 1993 Nobel Prize for inventing the PCR test
and whose quote introduced this article (Table 1) — has strongly opposed using the technique for
determining the amount of virus circulating in plasma. Lauritsen explains:

Kary Mullis ... is thoroughly convinced that HIV is not the cause of AIDS. With regard to the
viral-load tests, which attempt to use PCR for counting viruses, Mullis has stated: “Quantitative
PCR is an oxymoron.” PCR is intended to identify substances qualitatively, but by its very nature
is unsuited for estimating numbers. Although there is a common misimpression that the viral-load
tests actually count the number of viruses in the blood, these tests cannot detect free, infectious
viruses at all; they can only detect proteins that are believed, in some cases wrongly, to be unique
to HIV. The tests can detect genetic sequences of viruses, but not viruses themselves [(29), p. 3].



If to this picture we add human endogenous retroviruses (or HERVs) (30) as potential confounders, the
genetic sequences detected in a PCR test may not be those from an exogenous virus, at all, and may
explain the test’s substantial false-positive rates (18, 27). HERVs consist of retrovirus-like particles
produced by host cells that are stressed or dying. In other words, when various infections assail the
body, and certain cells experience stress or die in large numbers, they can manufacture by-products
similar to retroviruses. These by-products can be reactive when testing for HIV antibodies, protein
antigens, and viral loads (31). Culshaw summarizes it well:

A retrovirus is nothing more than RNA with an outer protein shell. The shell enables it to bind to
cells of the type it infects, and once it gains entry, the outer coating disappears and the RNA is
transcribed to DNA and incorporated as provirus into the host cell’s own genome. It is for this
reason that retroviruses are called enveloped viruses, and it is also the reason that it is very
difficult to distinguish between exogenous retroviruses (those that originate outside the body from
a foreign invader) and endogenous retroviruses (those that are manufactured from our own
retroviral-like genetic sequences under conditions of cellular stress, including diseases) ... Much
of the genetic material attributed to HIV is in fact DNA or RNA from [these] decaying cells (...)
Human beings are filled with such endogenous retroviruses [(32), pp. 53, 55-56].

Transmission electron microscopy images of retroviral particles

Although it seems intuitive that photographing HIV would provide undeniable evidence of its presence
in the host’s plasma, the reality is much more complex. Adequately interpreting images obtained
through EM is, even for the most skilled scientists, challenging. EM generates highly amplified images
of cells and viral particles. An electron-microscope uses “beams of electrons focused by magnetic
lenses instead of rays of light” to produce images magnified up to 10,000,000x (a light microscope has
difficulty exceeding 2000x magnification) (33).

The first images of what researchers believed to be HIV particles budding out of human cells were
published in the journal Science, in 1983, by the French team that co-discovered HIV (headed by Luc
A. Montagnier) (34). These images, and the computer graphics based on them, were printed in
textbooks and articles discussing AIDS, extensively. Despite their popularity, the images were obtained
from a “pre-AIDS” patient (not a patient with AIDS), and the sample furnishing the images had not
been purified according to standard procedures (35).

It would be 14 years later, in 1997, when EM images from purified samples were produced (20). Yet
another study (22), published simultaneously with these images (in fact, printed as an adjoining
article), reported: even purified HIV samples harbor protein particles (called microvesicles), considered
to be contaminants. These microvesicles do not disappear during the purifying process. In other words,
even when technicians purify HIV samples, certain “cellular proteins bound to non-viral particles (i.e.,
microvesicles) can copurify with [the] virus,” and appear in the EM images. The question, then,
remains: are the EM images seen in these purified samples, pictures of HIV itself, or of other
elements/particles? (36).

In 2010, Ettiene de Harven — the scientist who “produced the first electron micrograph of a retrovirus
(the Friend leukemia virus)” [(32), p.13] through EM research in 1960 (Table 1) (37) — added to the
debate:

All the images of particles supposedly representing HIV and published in scientific as well as in
lay publications derive from EM studies of cell cultures. They never show HIV particles coming
directly from an AIDS patient [(7), p. 70 — emphasis added].



Why is it important to obtain EM images of HIV from AIDS patients, as opposed to images of HIV
cultured in a laboratory? According to de Harven, non-viral micoorganisms frequently contaminate cell
cultures and show up very easily in EM. It is quite difficult to obtain absolutely pure cell cultures,
especially because the culturing process itself — the growth factors added to the culture, such as “T cell
lymphocyte growth factor (TCGF), interleukin 2, or corticosteroid hormones™ [(23), p. 4] — can
introduce potential contaminants. HERVs, for example, are often generated by cells that have been
stressed or hyperstimulated to grow in cultures. HIV cultures obtained from patients with AIDS may
not require as much stimulation or addition of growth factors, thus resulting in less contaminated, purer
cultures.

Montagnier also acknowledges the problems with relying on EM to identify a retrovirus, given the
difficulties with purifying viral samples. In an interview given in 1997, he reflects on those first HIV
images from cultured samples, produced in his laboratory at the Pasteur Institute:

DT (Djamel Tahi): Why do the EM photographs published by you, come from the culture and not
from the purification?

LM (Luc Montagnier): There was so little production of virus it was impossible to see what might
be in a concentrate of virus from a gradient. There was not enough virus to do that ...

(..)

DT: How is it possible without EM pictures from the purification, to know whether these particles
are viral and appertain to a retrovirus, moreover a specific retrovirus?

LM: Well, there were the pictures of the budding. We published images of budding which are
characteristic of retroviruses. Having said that, on the morphology alone one could not say it was
truly a retrovirus ... (38).

It appears, therefore, there is little consensus regarding what the existing EM images reflect: are the
visualized particles HIV or something else? According to Papadopulos-Eleopulos and colleagues,
“some of the best known retrovirologists including Peter Duesberg, Robert Gallo, and Howard Temin
have been telling us that particles may have the morphological characteristics of retroviruses but are
not viruses” [(39), p. 2]. It is feasible, therefore, that EM images are, in fact, depictions of (a)
microvesicles (or protein particles), not viral or infectious in nature, but not eliminated even when
using purified samples (22); or (b) human endogenous retroviruses — defective, non-infectious
retroviruses associated with the host’s own genome (see discussion above on HERVS).

Efficacy of anti-retroviral drugs

From the epidemic’s onset, researchers worked relentlessly to find a vaccine to keep the virus from
spreading and to develop drugs for managing the symptoms from opportunistic infections (40). The
challenges inherent in developing both vaccine and treatment were daunting: post-infection, HIV
appears to mutate and recombine continually, thus making it difficult to design an effective vaccine
(41, 42). Furthermore, designing treatments for a retrovirus is a tricky feat, given it shares many of the
same characteristics of the host’s immune cells — thus, an attack on the virus can become a
simultaneous attack on the healthy host cells (14, 32, 35).

After the public announcement regarding the probable cause of AIDS, various pharmaceutical
companies tried to develop drugs to thwart the action of the virus’ reverse transcriptase enzyme (an
enzyme essential for the replication of retroviruses). AZT became the first medication of this kind,
approved specifically for treating AIDS patients in 1987 (43). Azidothymidine (AZT) — also known as



Retrovir, a drug originally designed, but proven unsuccessful, for treating leukemia — made history not
only because it was the first available treatment specifically for AIDS, but also due to how quickly it
was approved: AZT received “investigational new drug (IND) status (initial approval for testing)
within 5 days of application” [(44), p. 134]. Given the desperate need for specific treatment, the drug’s
placebo-controlled trials also moved fast, lasting “only 6 months before approval was given for general
sale” [(44), p. 134]. Phase II trials were interrupted, mid-way, due to findings that fewer patients taking
AZT were dying of AIDS when compared to the control group not taking the drug (44, 45).

Approving AZT, however, did not prevent scientists from trying to develop other drugs, during the
following decade; but most attempts would make little headway into the treatment of AIDS. Adding to
these difficulties, AZT was proving to be extremely toxic and not as effective as initially anticipated.
Researchers did learn, meanwhile, that prescribing AZT in lower dosages and in combination with
other, well-known drugs such as heparin, acyclovir, and bactrim, was beginning to curb mortality rates
(44).

Thus, in the mid-90s “combination therapy” became available. Also referred to as the “drug cocktail,”
combination therapy comprised a joint attack on HIV using three main classes of drugs,
simultaneously: (a) those inhibiting reverse transcriptase’s ability to duplicate the virus’ genetic
material using host DNA sub-divided into two classes — nucleoside and non-nucleoside inhibitors; (b)
protease inhibitors (designed to limit certain proteins needed for HIV assembly); and (c) myristoylation
or entry/fusion inhibitors (blocking the virus from entering the host cells). These three classes of drugs
— known collectively as HAART (highly active ARV therapy) or antiretrovirals (ARVs) — have been
praised for their ability to restore the health of patients with AIDS who become extremely ill [(24, 44,
40), p. 240].

Antiretrovirals also are praised for their ability to reduce patients’ viral loads and, therefore, their level
of infection and ability to transmit the virus (or infectivity). This reduction in viral load has been
deemed so significant that, in 2012, the FDA approved using one of the combination drugs (Truvada)
for pre-exposure prophylaxis or PrEP (47).

PrEP or “HIV treatment-as-prevention” (48) involves administering to non-infected persons one pill of
the antiretroviral, daily, to stave off infection: an initiative crowned Breakthrough of the Year by the
journal Science, in 2011 (47). Trials conducted world-wide have consistently demonstrated low rates of
HIV infection among people taking PrEP (41, 48). The 2011 breakthrough, therefore, was the
conclusion: “The early initiation of ARV therapy reduced rates of sexual transmission of HIV-1 and
clinical events, indicating both personal and public health benefits from such therapy” [(41), p. 493].

Yet, as with most treatment drugs, ARVs also produce important side-effects. Even mainstream
scientists who praise the drugs by saying, “Combination theory [sic] was a miracle, comparable with
antibiotics, anesthesia, and the polio vaccine in the annals of the history of medicine ... a ‘quantum
leap™ — candidly admit: “The miracle was not without complications.” [(44), pp. 246, 247]. Because
these drugs also attack non-infected cells, they can destroy the immune systems’ healthy T-cells, and
even cause a collapse identical to AIDS. Authors of a study reporting on the first decade of ARV use
concluded,

The results of this collaborative study, which involved 12 prospective cohorts and over 20,000
patients with HIV-1 from Europe and North America, show that the virological response after
starting HAART has improved steadily since 1996. However, there was no corresponding decrease
in the rates of AIDS, or death, up to 1 year of follow-up. Conversely, there was some evidence for
an increase in the rate of AIDS in the most recent period [2002—2003] [(49), p. 454 — emphasis
mine].



Critics’ concerns center on the potential association between use of HAART and a depressed immune
system. This association carries significant implications for the prophylactic use of ARVs. For instance,
studies have documented patients’ compromised immune systems as preceding their seroconversion
(50, 51). Therefore, having non-infected persons take HAART as prophylaxis may, over time, impact
their immune systems negatively, and predispose them to becoming infected with various agents,
including HIV itself. Moreover, there is evidence that ARVs can accelerate aging of cells in ways that
promote progressive multi-organ disease (52). Critics also point to data on patients taking ARVs who
develop Prneumocystis Carinii, and Candida albicans (opportunistic infections typical of patients with
AIDS) while on the drugs, despite the fact the protease inhibitors have “marked anticandidal and
antipneumocystis effects” [(7), p. 71]. Equally vexing, are the deaths among ARV-treated patients,
resulting from acute liver failure. These deaths point to the ARVs’ detrimental effects, given that HIV,
itself, does not cause liver toxicity (7, 53, 54).

Critics also highlight studies documenting the reduction of plasma HIV RNA among patients treated
with ARVs, but the non-reduction in HIV DNA, suggesting there is “continued expression of viral
agents” even after 1 year of treatment [(55), p. 320]. Compounding these difficulties are the often
debilitating side effects (45), the drugs’ extremely high costs (AZT alone cost around $6,000 a year and
the cocktails can easily tally $12,000 — 13,000 a year per patient) [(44), pp. 245-246] and the
oftentimes daunting regimen some prescriptions require, leading to patients’ less-than-optimal
compliance during treatment.

Despite this host of problems, orthodox scientists and practitioners still claim HAART has changed the
face of the AIDS epidemic: once considered a lethal syndrome, testing positive for HIV does not
equate to a death sentence any longer; merely to a lifetime of managing a chronic infection (56, 57).
Critics, on the other hand, assert: because the drugs are anti-viral and anti-bacterial in nature, they give
a false impression of being effective for treating HIV infection. What appears a miraculous recovery in
many patients is, in fact, the drugs’ effects upon the opportunistic infectious agents the person may
harbor at the time, other than HIV. Contrary to the reigning enthusiasm for ARVs’ effectiveness for
prevention and treatment, critics will argue the risks associated with ARVs appear to outweigh the
benefits, especially if these drugs are consumed over long periods of time. In short, unorthodox
scholars believe the appearance of effectiveness of ARVs does not represent strong evidence for the
role of HIV in AIDS and, in a paradoxical manner; ARVs may actually be the cause of AIDS-defining
illnesses and non-AIDS-defining ones.

Epidemiological data

It is easy to obtain current statistics describing the HIV-AIDS distribution, world-wide. One has only to
access the website of the Joint United Nations Program on HIV to learn: “In 2012, there were 35.3
million [32.2-38.8 million] people living with HIV”” and that, in the same year, “1.6 million [1.4—-1.9
million] people died from AIDS-related causes worldwide compared to 2.3 million [2.1-2.6 million] in
20057 (58).

Scholars on both sides of the debate agree: “epidemiologic studies and data can show only that a risk
factor is statistically associated (correlated) with a higher disease incidence in the population exposed
to that risk factor” [(59), p. 42]. Epidemiological data do not provide evidence for causation. All the
data can do is reveal risk factors and illness co-occurring in a given group. Despite this well-known
caveat, mainstream scientists argue that because HIV has spread among high-risk groups as expected,
the AIDS epidemic has, indeed, a viral, infectious agent: its “epidemic curves resemble ... such
infectious agents as hepatitis B and genital herpes viruses” [(59), p. 53]. These scientists also will



explain the differences observed in the frequency of certain illness in specific geographic regions (e.g.,
higher numbers of HIV-related Tuberculosis in sub-Saharan Africa) as caused by the “background flora
of infectious disease agents” present in these regions [(59), p. 54].

Curiously, however, even among mainstream scholars who believe epidemiological data constitute
valuable evidence of a viral cause for AIDS, there are those who have turned a critical eye toward the
data the US and the WHO have compiled. James Chin — one such critic (Table 1) writes in his book,
The AIDS Pandemic: The Collision of Epidemiology with Political Correctness:

Estimation and projection of HIV infections and AIDS cases and deaths (HIV/AIDS) can be
considered more of an art than a science because of the marked limitations of both available data
and methods for estimation and projection. These limitations make it possible for UNAIDS and
other AIDS program advocates and activists to issue misleading and inflated estimates and

projections [(59), p. 137].

The questions regarding the validity and reliability of epidemiological data emerging from within the
mainstream/orthodox views have been echoed and amplified by unorthodox scholars. Both camps’
concerns center on four problems plaguing the estimates of incidence (new cases), prevalence
(remaining cases), and projection (future cases) of HIV infections, AIDS diagnoses, and AIDS-related
deaths: (a) the varying clinical definitions of AIDS (the official definition has changed four times since
1982) (60); (b) variability in the criteria for seropositivity in HIV tests; (c) the absence of testing in
many regions of the world (many developing countries do not have the laboratories needed to test
every single AIDS case); and (d) the mistakes in estimation, data management and reporting (e.g., the
revision of projections for year 2006 by UNAIDS) (59-62).

This article’s space limitations do not allow an expanded treatment of each problem-area, but readers
can find further details within the works cited. For instance, in Rebecca Culshaw’s book — Science Sold
Out: Does HIV Really Cause AIDS (32) — readers will find 13 “failed predictions” regarding the spread
of HIV and AIDS, including the prediction that HIV infection would spread randomly among
populations (i.e., outside specific risk groups). Culshaw also tells her personal story of having written a
master’s thesis, received a Ph.D. based on her work with “mathematical models of the immunological
aspects of HIV infection,” and eventually concluding “there is good evidence that the entire basis for
this theory is wrong” [(32), p.7].

Unorthodox Theories: If not HIV, Then What?

If the criticisms outlined above pinpoint significant problems with each type of data used to support the
HIV-AIDS hypothesis, they only contribute to deconstructing the hypothesis, not to providing
explanations for what might cause AIDS if not a retrovirus. However, alternative hypotheses abound.
Anchoring themselves in well-established causes of immune system malfunction, these hypotheses
point to pharmacological (drug) factors, immune dis-balance factors, latent infection overload, and
malnutrition as culprits.

Although several scientists investigated the role drugs might play in causing immune suppression
before HIV was identified [see a list of these studies in Duesberg et al. (46)], the main proponent of the
drug-AIDS hypothesis in the epidemic’s early years was Peter Duesberg, a professor of Molecular and
Cell Biology at UC Berkeley. According to Seth Kalichman, who wrote Denying AIDS (a harsh critique
of unorthodox views and of Duesberg in particular), “In every respect, HIV/AIDS denialism starts and
ends with Peter Duesberg” [(63), p. 175]. Duesberg’s arguments gained notoriety among unorthodox



theories not only due to his expertise and prominence (see Table 1), but also to his challenge of the
medical and scientific establishments early in the history of the epidemic, employing clear empirical
logic.

Duesberg began challenging the viral hypothesis for AIDS soon after the publication (in 1984) of the
four seminal articles pointing to HIV as the “probable” cause (64—67). In two key publications in 1987
and 1989 — in Cancer Research and in the Proceedings of the National Academy of Sciences (68, 69) —
Duesberg cogently argued: retroviruses are not known for killing cells. In other words, retroviruses are
not “cytocidal.” If anything, retroviruses were once thought to be associated with cancer because they
cause precisely the opposite of cell death; they contribute to cells’ growth or proliferation. In
Duesberg’s words, “... retroviruses are ... considered to be plausible natural carcinogens because they
are not cytocidal and hence compatible with neoplastic growth and other slow diseases.” [(68), p.
1200]. In his view, HIV’s inability to kill cells could not explain the suppression of the T-cells in the
immune system, as proposed by the teams who discovered HIV2. According to Farber,

In other fields, such as gene therapy, it is axiomatic that retroviruses are the ideal carriers for
genetic materials, because they ‘dont kill cells’. Incredibly, this is where the so-called HIV debate
first forked in 1987, and where the camps remain bitterly divided to this day [(14), p. 50].

For Duesberg and scientists agreeing with him, then, other agents would have to be responsible for the
disastrous immune function collapse seen in AIDS patients. These scientists saw as prominent among
such causes, the use of drugs, both recreational and routinely prescribed ones. As author Gary Null
points out, even before AIDS, researchers were documenting the immune-suppressing effects of amyl
nitrites or “poppers” (the form of amyl nitrites popular among gay men in the early and mid-80s) and
determining both their toxicity and carcinogenic properties in humans and animals (45). However, two
studies CDC published in 1983, one in which they were unable to detect any toxicity from amyl
nitrites, the other, unable to document a significant association between inhaled nitrates and Kaposi’s
sarcoma or Pneumocystis carinii pneumonia, led the search to a halt (70, 71). Investigators later tried to
determine if certain batches might have been contaminated with toxic agents but, when they found no
contamination, the focus on poppers/amyl nitrites themselves ceased (1). Nonetheless, in 1998
Duesberg and Rasnick (Table 1) (72) reviewed evidence published since 1909, “which prove[s] that
regular consumption of illicit recreational drugs causes all AIDS-defining and additional drug-specific
diseases at time and dose-dependent rates” [(46), p. 393].

Other drugs such as those given to transplant patients to prevent organ rejection, as well as routinely
prescribed antibiotics, also have been implicated as potential causes of immune dysfunction. Studies
have shown that transplant patients who develop Kaposi’s sarcoma will go into remission, once taken
off the drugs required to avoid organ rejection. Immune-suppressing drugs (as well as amyl nitrites)
have, for instance, been directly correlated with Kaposi’s sarcoma, the rare skin cancer found
frequently among AIDS patients during the epidemics’ early days [see reviews by Null (45) and
Kremer (35)].

Anti-retroviral drugs used to treat HIV infection/disease, also, are indicted by Duesberg and those who
agree with him as potentially causing AIDS (43, 62). Because the drug cocktails include “DNA chain-
terminators and protease inhibitors” that affect healthy cells as well as the virus, and because “many
studies find that people receiving ARV medications experience AIDS-defining diseases to a greater
extent than controls not receiving those medications” [(73), p. 122], antiretrovirals are viewed as
potential immune suppressors.



In a review of the chemical bases for AIDS, published in 2003, Duesberg and his colleagues (46)
outlined the epidemiological and bio-chemical evidence supporting different causes for the AIDS
epidemics in the US/Europe and in Africa, none of which are viral or contagious. The authors
concluded:

The chemical-AIDS hypothesis proposes that the AIDS epidemics of the US and Europe are
caused by recreational drugs, alias lifestyle, and anti-HIV drugs ... and by other non-contagious
risk factors such as immunosuppressive proteins associated with transfusions of blood clotting
factors ... pediatric AIDS is due to prenatal consumption of recreational and anti-HIV drugs by
unborn babies together with their pregnant mothers ... The chemical basis of African AIDS is
proposed to be malnutrition and lack of drinkable water ... exactly as proposed originally by the
now leading HIV-AIDS researchers Fauci and Seligman: “The commonest cause of T-cell
immunodeficiency worldwide is protein-calorie malnutrition” ... and others ... [(46), p. 392].

Alongside a drug hypothesis, another proposed cause for AIDS is the iNOS hypothesis, or immune dis-
balance hypothesis. In his book, The Silent Revolution in Cancer and AIDS Medicine, Kremer (35)
(Table 1) explains that much of what scientists now know about the immune system and its functions
was not well understood at the time they identified HIV. In particular, the research on NO, or nitric
oxide, was still in its infancy: NO is “an important intracellular and intercellular signaling molecule”
acting as “...an important host defense effector in the immune system” [(74), p. 639]. Even though NO
(and its derivative iNOs) is “involved in the regulation of diverse physiological and pathophysiological
mechanisms in cardiovascular, nervous, and immunological systems,” researchers have shown it can
also become a harmful, “cytotoxic agent in pathological processes, particularly in inflammatory
disorders” [(74), pp. 639—640]. Put simply, at adequate levels NO helps regulate blood pressure as well
as “wound repair and host defense [sic] mechanisms” [(75), p. 277]. Excessive amounts, however, lead
to T-cell depletion, “inflammation, infection, neoplastic diseases [cancer] liver cirrhosis, [and diabetes”
[(75), p. 277]. This change from adequate-to-excessive amounts of NO in the human body results from
multiple factors, including “nitrite inhalation [e.g., using ‘poppers’], microbial antigen, and toxin
stimulation [e.g., suffering repeated infections with different viruses/bacteria], immunotoxic
medications [e.g., taking ARVs and antibiotics], [and] many other stress factors” [(35), p. 49].

A closely related perspective, placing the blame for AIDS on bio-chemical processes gone awry within
human cells is the oxidative stress (or redox) hypothesis. Oxidative stress is a cellular-level electro-
chemical phenomenon that diminishes a cell’s ability to absorb oxygen. This diminished capacity to
process oxygen at optimal levels leads to the cell’s disruption and death. Scientists have either
hypothesized or empirically connected oxidative stress to many diseases, including type 2 diabetes and
cancer (35, 45, 76). According to this hypothesis’ main proponents,

At first sight it appears that there is no common factor, apart from HIV infection, linking the
various AIDS risk groups. However, homosexuals are exposed to relatively high levels of nitrites
and anally deposited sperm, drug abusers to opiates and nitrites, hemophiliacs to factor VIII. All
these are known potent oxidizing agents ... [(77), p. 147 — emphasis mine].

For these proponents of the redox hypothesis even Luc Montagnier (the head of the French team that
discovered HIV) agrees “that anti-oxidants should be used for treatment of HIV/AIDS patients” [(78,

79), p. 6].

Viewing a person’s immune system as a complex dynamic balancing act among various elements,
which sometimes behave as defenders, other times, as offenders, is also consistent with the “latent
infection overload hypothesis” proposed by Kary Mullis (Table 1). According to Mullis, as people



become infected with multiple viruses and experience many latent infections, the immune system
embarks on a chain-reaction-response to each virus. Latent infections are those without visible
symptoms, and according to Mullis, “at a given time most viral infections in an individual are latent”
[(80), p. 196]. Eventually, the system overloads itself and becomes dysfunctional. AIDS, he says, “may
be the result of such a chain reaction.” This hypothesis assumes:

... there is not a single organism that is the cause of AIDS, and there should exist AIDS patients
who do not test positive for HI Vi Itisan overwhelming number of distinct organisms, which
causes the immune dysfunction. These may individually be harmless [(80), p. 197].

Perhaps the most intriguing alternative hypothesis, however — if not from its bio-chemical perspective,
at least from the perspective of who supports it — is the one proposing HIV may not be the primary
villain, but merely an accomplice in causing AIDS (83). Joseph Sonnabend — a prominent
physician/researcher responsible for encouraging his gay patients to lead a healthy lifestyle to avoid
developing AIDS, and one who “did not accept HIV = ADS theory for many years” — recently changed
his views and “has come to think that HIV, together with other factors, may play a subsidiary causative
role” [(73, 84), p. 120]. Even Montagnier and Gallo (leaders of the French and American teams,
respectively, that discovered HIV), at various times since the epidemic began, have suggested HIV
might be a co-factor in AIDS, not its exclusive causative agent (85).

Other hypotheses have been proposed over the years, but none have garnered as much attention as
those outlined above. Some of these other hypotheses claim AIDS is caused by (a) multiple factors;
some factors explaining some cases, other factors accounting for other cases; (b) undiagnosed or
untreated syphilis infection; (¢) autoimmunity; (d) selenium deficiency, and (e) psychological factors,
including stress and trauma [see Bauer (73), pp. 124, 136-139 for details on these hypotheses].

The positive or reassuring aspect of these alternative hypotheses is the tangible hope for prevention,
treatment, and cure they embody. Nevertheless, it is difficult not to agree with Bauer when he
concludes, “...it is hardly reassuring that this array of suggestions has been in circulation for something
like (three) decades without having been adequately explored” [(73), p. 139].

Discussion

At this point, readers might be wondering: given the problems with the mainstream hypothesis, how
did we get here? How did we come so far, tethered to such a problematic perspective? The complexity
of the answers to these questions aside, it may help to bear in mind the notion that HIV-causes-AIDS
emerged and developed within a very specific scientific-cultural-historic context. Although the scope
of this article precludes dealing with this complex context, for our purposes it is important to recall at
least one element: Funding for President Nixon’s War on Cancer campaign ended in 1981 with very
little achieved in the quest for an infectious cancer agent (15, 85-87). The only exception was the
discovery connecting select retroviruses to a few, rare cancers. Other than this, scientists had a handful
of “orphaned” viruses which, they suspected, might play a role in causing illnesses, but no known
diseases to which these viruses could be connected. Proposing a connection between an emerging
syndrome and one of these viruses (even if only a circumstantial connection) proved enticing enough to
pursue. And pursue they did, as soon as AIDS began to appear in larger-than-expected numbers among
otherwise healthy adults.

If viewed from this perspective, then, why scientists so quickly and assuredly “jumped on the HIV
bandwagon” may not be very difficult to understand. That the scientific establishment world-wide
insistently refuses to re-examine the HIV-AIDS hypothesis, however, is more difficult to accept,
especially when one examines the credentials of those proposing such a revision. Their expertise



carries as much weight as the teams who defend the orthodox hypothesis (Table 1). Seth Kalichman, a
critic of AIDS “denialists,” recommends adamantly: anyone who entertains alternative views should
“consider the source: credibility of where the article is reported as well as the researchers themselves
must be weighed” [(63), p. 159]. I could not agree more: taking into account the credibility of the
scholars who question the HIV-AIDS hypothesis is, perhaps, the strongest argument in favor of
seriously considering their critiques, not against it.

Furthermore, credibility as an argument works both ways: if to question the trustworthiness of
unorthodox scholars is vital, it is equally crucial to question the reliability of those supporting the HIV-
AIDS hypothesis. Readers who care to learn about HIV-AIDS’ history will encounter ethically
questionable actions carried out by some of the most notable orthodox researchers, as well as ethical
misconduct charges made against them [for an extensive treatment of these ethical and legal issues,
backed by extensive official documentation, see Crewdson (88)].

If it is difficult to dismiss the unorthodox views due to the credibility of their sources, then, why are not
orthodox scientists and practitioners more willing to rethink the hypothesis or, at the very least, test the
unorthodox arguments in a scientific, open debate? Although there have been, in fact, several attempts
to engage the orthodox community in dialog, nearly all have been unsuccessful [for examples, see Ref.
(14, 85, 88)]. Most likely, reasons for denying the calls to re-examine the orthodox stance lie in the
complex, synergistic dynamics within the scientific, medical, economic, and political systems or
ideologies worldwide. Even brief speculation about these reasons would exceed the scope of this
article, therefore I refer the reader, once again, to the sources referenced [in particular, see Epstein (89)
and Bauer (73)].

Here I would argue, nonetheless, that the debate between orthodox and unorthodox scientists comprises
much more than an intellectual pursuit or a scientific skirmish: it is a matter of life-and-death. It is a
matter of justice. Millions of lives, worldwide, have been and will be significantly affected by an HIV
or AIDS diagnosis. If we — the public health workforce — lose sight of the social justice implications
and the magnitude of the effect, we lose “the very purpose of our mission” [(3, 90), p. 690].

In particular, a pressing concern for public health is the move or push toward (a) HIV screening for
“patients in all health-care settings” (with opt-out screening) (91) and (b) placing persons-at-risk (even
if not yet infected with HIV), on retroviral medication as a form of prophylaxis (see discussion about
PrEP, above) (92). If in 1986 the CDC recommended voluntary testing for people in high-risk groups,
in 2013 the U.S. Preventive Services Task Force “gave routine HIV screening of all adolescents and
adults, ages 15-65, an ‘A’ rating” [(93), p. 1]. The recently approved Affordable Care ACT “requires or
incentivizes new private health plans, Medicare, and Medicaid to provide preventive services rated ‘A’
or ‘B’ at no cost to patients” [(93), p. 1]. Thus, routine screening of every adolescent and adult in all
populations is, now, the goal (91, 94).

If, to this goal we juxtapose the problems with the HIV tests, with the definition(s) of AIDS, and with
the toxicity of the ARVs currently prescribed, we begin to understand the potential for harm inherent in
them. Put blatantly: these recommendations can be harmful or iatrogenic (95).

Public health workforce: Our role

What can the public health workforce do, given such potential for harm? As stated in the introduction,
this paper represents a call to reflect upon our public health practice vis-a-vis HIV-AIDS. Reflecting
upon and questioning the status quo constitute important dimensions of public health professionals’
competencies and practice. If the only hope the HIV-AIDS hypothesis can offer, 30 years later, is to
provide highly toxic drugs to treat HIV infection and to prevent high-risk but healthy persons from
becoming infected, health promoters have a professional duty to reflect on the available data and



question the usefulness of the hypothesis. Only in doing so can public health professionals maintain
their professional integrity, tend to public health’s roots in social justice, and contribute to developing
knowledge using ethical methods.

James Jones, in his book Bad Blood: The Tuskegee Syphilis Experiment (96), reminds us poignantly
that not asking whether health professionals “should be doing” something, but continuing to do it
uncritically, because “it can be done” was, ultimately, the mind-set sustaining the Tuskegee syphilis
study for 40 years — unquestionably one of the worst cases of scientific misconduct in American
history. The AIDS epidemic — if managed without questioning or without the dialogical process of
action-reflection — may, with time, overshadow Tuskegee in the magnitude of its negative impact.

Specifically, I propose the public health workforce can undertake such an action-reflection process by
engaging in the following tasks:

(1) Learning about the history of the HIV/AIDS epidemic, of the problems surrounding the
discovery of HIV, and about the development of drug therapies and PrEP. Publications recording
this history abound in the professional and trade literatures, representing both mainstream and
unorthodox view-points. To understand the forces shaping the HIV/AIDS epidemic, we currently
experience represents a crucial responsibility of a competent and ethics-driven workforce.

(2) Conducting its own research to test alternative theories for the cause(s) of AIDS and/or to portray
the inconsistencies and contradictions in the orthodox hypothesis. Qualitative inquiry, for
instance, exploring unorthodox views and the practices of providers, patients, and scientists,
might be a fruitful option for challenging prevailing assumptions.

(3) Fostering and mediating a debate among HIV-infected persons, scientists, and health-care
providers, to critically assess current beliefs and practices. Public health professionals — who are
well-informed about the orthodox and unorthodox perspectives’ strengths and weaknesses —
could play an important role as facilitators in this much-needed dialog.

Although carrying out the tasks outlined above may represent a novelty for many public health
professionals, for the scientists, practitioners, and investigators who believe a viral hypothesis for
AIDS is unproductive, none of this is new. They have combed historical documents (or played a role in
the history, themselves); they have amassed substantial amounts of data, and they have made numerous
calls for debate. They have held to their beliefs, steadfastly, for the past 30 years. Twenty four years
after the first article challenging HIV, Duesberg and colleagues, for instance, still claimed HIV is only a
“passenger virus” (one “not sufficient and not necessary to cause a disease”) [(62), p. 81]. While not all
unorthodox scholars agree with Duesberg, most still actively defend their critiques of the HIV-AIDS
hypothesis and persist in their questioning. As we face the next decade with AIDS still rampant, then, it
becomes vital that public health professionals attend to the debate and embark in a questioning of their
own.
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Footnotes

1In this article, | will use the terms unorthodox, non-orthodox, non-mainstream, and alternative, to refer
collectively to those who disagree with the prevalent view, and to their propositions (despite their variability). |
will favor the term “unorthodox” for it carries the notion of intention or willful deviation from the norm and
connotes a power differential in which one set of theories (the orthodox or mainstream) dominates another —
what Delborne calls “the epistemological tyranny of the intellectual majority” [(2), p. 510].

2I am indebted to E. de Harven (7) for suggesting these categories.

3In fact, evidence supporting the notion “HIV kills T-cells” has been so conspicuously absent that, currently,
scientists don’t believe HIV “kills T-cells in any way. Rather, they believe HIV primes T-cells to commit suicide at
some later time” [(32), p. 73]

4Some would argue this is the strongest evidence against the HIV-AIDS hypothesis: cases of AIDS with no
documentable presence of HIV. However, say the critics, the difficulty with this argument lies in the definition of
AIDS: because AIDS is defined as “the final stage of HIV infection” (81), AIDS presupposes infection with HIV,
making the definition a circular one (i.e., AIDS = final stage of HIV infection = opportunistic infections + high viral
load + low CDg4 counts). Due to the circularity in the logic, if there is no HIV, there can be no AIDS. Nonetheless,
cases of patients with AIDS-defining opportunistic infections and low CD4 counts without HIV do exist (see, for
example, the review by Green and colleagues (82).
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n February 20, 2020, a patient in his 30s admitted to the intensive care unit (ICU) in Cod-
O ogno Hospital (Lodi, Lombardy, Italy) tested positive for a new coronavirus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus that causes coronavirus disease
2019 (COVID-19). He had a history of atypical pneumonia that was not responding to treatment,
but he was not considered at risk for COVID-19 infection.! The positive result was immediately
reported to the Lombardy health care system and governmental offices. During the next 24
hours, the number of reported positive cases increased to 36. This situation was considered a se-
rious development for several reasons: the patient (“patient 1") was healthy and young; in less
than 24 kpirseBSirdditionigases wiersHdepsifiedpwithiet Bpksiamatigns L previgusly identi-
fied posifivelickéeq Jtasdymn tHelcerrgiesing 39 AUt poskidRotis Ydaiineth certainty the



source of transmission to patient 1 at the time; and, because patient 1 was in the ICU and there
were already 36 cases by day 2, chances were that a cluster of unknown magnitude was present

and additional spread was likely.

On February 21, an emergency task force was formed by the Government of Lombardy and local
health authorities to lead the response to the outbreak. This Viewpoint provides a summary of
the response of the COVID-19 Lombardy ICU network and a forecast of estimated ICU demand
over the coming weeks (projected to March 20, 2020).

Advertisement

Setting the Priorities and the Initial Re-

sponse

In Lombardy, the precrisis total ICU capacity was approximately 720 beds (2.9% of total hospital
beds at a total of 74 hospitals); these ICUs usually have 85% to 90% occupancy during the win-

ter months.

The mission of the COVID-19 Lombardy ICU Network was to coordinate the critical care response
to the outbreak. Two top priorities were identified: increasing surge ICU capacity and imple-
menting measures for containment.

Increasing ICU Surge Capacity

The recognition that this outbreak likely occurred via community spread suggested that a large
number of COVID-19-positive patients were already present in the region. This prediction
proved correct in the following days. Based on the assumption that secondary transmission was
already occurring, and even with containment measures that health authorities were establish-
ing, it was assumed that many new cases of COVID-19 would occur, possibly in the hundreds or
thousands of individuals. Thus, assuming a 5% ICU admission rate,? it would not have been fea-
sible to allocate all critically ill patients to a single COVID-19 ICU. The decision was to cohort pa-

tients in 15 first-responder hub hospitals, chosen because they either had expertise in infectious
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The identified hospitals were requested to do the following.

1. Create cohort ICUs for COVID-19 patients (areas separated from the rest of the ICU

beds to minimize risk of in-hospital transmission).

2. Organize a triage area where patients could receive mechanical ventilation if necessary
in every hospital to support critically ill patients with suspected COVID-19 infection,
pending the final result of diagnostic tests.

3. Establish local protocols for triage of patients with respiratory symptoms, to test them

rapidly, and, depending on the diagnosis, to allocate them to the appropriate cohort.

4. Ensure that adequate personal protective equipment (PPE) for health personnel is
available, with the organization of adequate supply and distribution along with ade-

quate training of all personnel at risk of contagion.

5. Report every positive or suspected critically ill COVID-19 patient to the regional coordi-

nating center.

In addition, to quickly make available ICU beds and available personnel, nonurgent procedures
were canceled and another 200 ICU beds were made available and staffed in the following 10
days. In total, over the first 18 days, the network created 482 ICU beds ready for patients.

Containment Measures

Local health authorities established strong containment measures in the initial cluster by quar-
antine of several towns in an attempt to slow virus transmission. In the second week, other clus-
ters emerged. During this time, the ICU network advised the government to put in place every
measure, such as reinforcing public health measures of quarantine and self-isolation, to contain

the virus.

ICU Admissions Over the First 2 Weeks
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16% of all patients (n=3420) who tested positive for COVID-19. As of March 7, the current total
number of patients with COVID-19 occupying an ICU bed (n=359) represents 16% of currently
hospitalized patients with COVID-19 (n=2217). All patients who appeared to have severe illness
were admitted for hypoxic respiratory failure to the COVID-19 dedicated ICUs.

Surge ICU Capacity

Within 48 hours, ICU cohorts were formed in 15 hub hospitals totaling 130 COVID-19 ICU beds.
By March 7, the total number of dedicated cohorted COVID-19 ICU beds was 482 (about 60% of
the total preoutbreak ICU bed capacity), distributed among 55 hospitals. As of March 8, critically
ill patients (initially COVID-19-negative patients) have been transferred to receptive ICUs out-
side the region via a national coordinating emergency office.

Forecasting ICU Demand Over the Next 2 Weeks

During the first 3 days of the outbreak, starting from February 22, the ICU admissions were 11,
15, and 20 in the COVID-19 Lombardy ICU Network. ICU admissions have increased continuously
and exponentially over the first 2 weeks. Based on data to March 7, when 556 COVID-19-positive
ICU patients had been admitted to hospitals over the previous 15 days, linear and exponential
models were created to estimate further ICU demand (eFigure in the Supplement).

The linear model forecasts that approximately 869 ICU admissions could occur by March 20,
2020, whereas the exponential model growth projects that approximately 14 542 ICU admis-
sions could occur by then. Even though these projections are hypothetical and involve various
assumptions, any substantial increase in the number of critically ill patients would rapidly ex-
ceed total ICU capacity, without even considering other critical admissions, such as for trauma,

stroke, and other emergencies.

In practice, the health care system cannot sustain an uncontrolled outbreak, and stronger con-
tainment measures are now the only realistic option to avoid the total collapse of the ICU sys-
tem. For this reason, over the last 2 weeks, clinicians have continuously advised authorities to

augment the containment measures.
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To our knowledge, this is the first report of the consequences of the COVID-19 outbreak on criti-
cal care capacity outside China. Despite prompt response of the local and regional ICU network,
health authorities, and the government to try to contain the initial cluster, the surge in patients
requiring ICU admission has been overwhelming. The proportion of ICU admissions represents
12% of the total positive cases, and 16% of all hospitalized patients. This rate is higher than
what was reported from China, where only 5% of patients who tested positive for COVID-19 re-
quired ICU admission.2* There could be different explanations. It is possible that criteria for ICU
admission were different between the countries, but this seems unlikely. Another explanation is
that the Italian population is different from the Chinese population, with predisposing factors
such as race, age, and comorbidities.>

On March 8 and 9, planning for the next response, which includes defining a new hub and spoke
system for time-dependent pathology, increasing ICU capacity further, and reinforcing stronger
containment measurement in the community, has begun, as well as discussions of what could
have been done differently.

First, laboratory capacity to test for SARS-CoV-2 should have been increased immediately. La-
boratory capacity reached saturation very early. This can add extra stress to a system and affect

the ability to make accurate diagnoses and allocate patients appropriately.

Second, in parallel to the surge ICU capacity response, a large, dedicated COVID-19 facility could
have been converted more quickly. On day 1 of the crisis, it was not possible to predict the speed
and extent of the contagion. Importantly, the forecasts show that increasing ICU capacity is

simply not enough. More resources should be invested to contain the epidemic.

As of March 8, Lombardy was quarantined and strict self-isolation measures were instituted.
This may be the only possible way to contain the spread of infection and allow resources to be
developed for the time-dependent disease.

As of March 10, Italy has been quarantined and the government has instituted stronger contain-
ment measures, including strict self-isolation measures. These containment measures and indi-

vidual citizen responsibility could slow down virus transmission.

While regional resources are currently at capacity, the central Italian government is providing
additional resources, such as transfers of critically ill patients to other regions, emergency fund-
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demand during an uncontained outbreak of COVID-19. This experience would suggest that only
an ICU network can provide the initial immediate surge response to allow every patient in need
for an ICU bed to receive one. Health care systems not organized in collaborative emergency

networks should work toward one now.
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Emergency Response of a Western Country to the COVID-19 "Tsunami”

Giuliano Ramadori, Professor of Medicine | University Clinic,Internal Medicine,Gottingen,Ger-
many

This is an impressive report about the challenge the Lombardy Health care system had to face
after the outbreak of COVID-19 became clear in an area of Italy with a large Chinese minority. In
fact it was supposed that the virus originated from China but the first patient with COVID-19
pneumonia is a young marathon runner of 38 year of age and not a person belonging to the Chi-
nese minority. It is still unclear how he, his wife and his parents became infected.

The number of ICU-patients is impressive. Even more impressive is the velocity of the increase of
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March 14, 2020
Mild COVID-19 Cases: Who Might Be Hospitalized And Who Can Be Quarantined?

Arturo Tozzi, Pediatrician | University of North Texas

The escalating number of Italian patients with positive COVID-19 test results causes an unman-
ageable increase of hospital admissions, including of mild/moderate cases. Indeed, about three
fifths of the patients with confirmed SARS-CoV-2 are currently hospitalized in Italy, while the
rest are home quarantined. Therefore, it would be useful to grasp who of the patients affected
by mild to moderate symptoms require hospital admission instead of household follow-up.

White blood cell counts in SARS-CoV-2-positive but not critically ill patients might be a way to
determine who requires hospitalization. Indeed, lower lymphocyte counts have ...

READ MORE

March 15, 2020

Behavioral factors; clinical COVID-19 exacerbation; prevention and recommendations
Stefano Olgiati, PhD (Epidemiology) | University of Bergamo, Bergamo, Italy

Dear Fellow Researchers,

a. In the article, Grasselli et al (2020) report: "with predisposing factors such as race, age, and
comorbidities"

b. In the Comments, Ramadori (2020) observes that: "... the first patient with COVID-19 pneu-
monia is a young marathon runner of 38 year of age."

c. Fragmented health data report that the marathon runner (and other critically or severely ill
patients) practiced high performance sports and / or occupational activities during the asympto-
matic and /or mild symptomatic period;

d. Zhoukun et al (2020) report that: " ... clinical symptoms and radiological abnormalities are
not ...

READ MORE
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What about Non Invasive Ventilation in ICU/Sub-Intensive Units
Paolo Bonazza, MD (Internal Medicine) | Karolinska University Hospital Huddinge

First of all | send you great thanks for taking the time to share your experiences just a few days
after you began to manage the COVID outbreak.

As an internist working in a COVID high-dependency unit (HDU) is important to try to help our
critical care colleagues and try to know, since the beginning of the outbreak, indications for, and
other experiences with, use of non invasive ventilation.

What do you have to say about non invasive ventilation (NIV)? Both in ICU as well HDU/Sub-in-
tensive units. | read already that the majority of patients with advanced disease ...

READ MORE

March 20, 2020
What was the required number of ICU beds per 100.000 inhabitants?

Ignacio Garcia Doval, MD, MSc Epid, PhD | Complexo Hospitalario Universitario de Vigo. Spain

Thank you very much for this description of an impressive, and frightening, effort.

The results would be more valuable elsewhere, and useful to plan for the emergency, if they
were related to the population in the area. What is the source population of these hospitals?
What was the required number of ICU beds per 100.000 inhabitants? Could the authors answer?
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of deaths. We all hope and intensely pray this trend to continue in the following days.

What is happening in Italy has been actually very unusual and the heroic efforts of the Italian
health system to face this tsunami of epidemic is already evident to everybody.

However, many are asking a question. Even the JAMA Editor in his video meeting with ...

READ MORE
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Species Reactivity
Human

Application

Qualitative

Size
100T

Storage

All reagents should be stored at -30°C~-15°C with protection from light.

The reagents are stable for 12 months when stored at the recommended condition.
The expiration date will not change if the kit is opened and stored at the
recommended condition.

The expiration date will not change if the kit is transported with ice-packs for 4 days

and/or treated with 10 freeze-thaw cycles.

Intended Use
This product is intended for the detection of 2019-Novel Coronavirus (2019-nCoV).
The detection result of this product is only for clinical reference, and it should not be

used as the only evidence for clinical diagnosis and treatment.

Principles of Testing

This product is a dual-color multiplex fluorescent probe-based Tagman® RT-gqPCR
assay system. The Tagman fluorescent probe is a specific oligonucleotide based on a
reporter-quencher mechanism. For each probe, the 5'-end is labeled with a
fluorophore, while the 3'-end was labeled with a quencher. When the probe is intact,
the fluorescence emitted by the fluorophore is absorbed by the quencher, and no
fluorescent signal is detected. However, during amplification of the template, the
probe will be degraded due to the 5'-3' exonuclease activity of Tag DNA polymerase,
and the fluorescent reporter and the quencher are cleaved and separated, then a
fluorescent signal can be detected. The generation of each molecular amplicon is
accompanied by the generation of a fluorescent signal. Real-time monitoring of the
entire PCR process can be assessed by monitoring the accumulation of fluorescent
signals.

HARES
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single tube. Specific primers and probes were designed for the detection of conserved
region of 2019-nCoV's ORF1ab gene and N gene, respectively, avoiding non-specific
interference of SARS2003 and BatSARS-like virus strains.

Detection Limit
500 copies /mL.

Reagents And Materials Provided 0
1. Detection Buffer (900 pL x 2 tubes), including Buffer, dNTPs, Primers, Probes. !
2. Enzyme Mix (200 pL x 1 tube), including RNase Inhibitor, UDG, Reverse

Transcriptase, Taq DNA polymerase.

3. Positive Control (200 pL x 1 tube), plasmid containing target fragment.

4. Negative Control (500 pL x 1 tube), DEPC-Treated Water.

Note: Do not mix the components from different batches for detection.

Materials Required But Not Supplied
Real-time PCR instrument with both FAM and TEXAS RED channels,
such as ABI7500, ABI Q3, ABI Q6, Roche LightCycler480, Bio-Rad CFX96.

Specimen Collection And Preparation

1. Suitable specimen type: upper respiratory specimen (including nasal swabs,
nasopharyngeal swabs / aspirates / washes, and sputum) and lower respiratory
specimen (including respiratory aspirates, bronchial washes, bronchoalveolar lavage
fluids, and lung biopsy specimens).

2. For detailed methods of specimen collection, please refer to the protocol in the
"Microbiology Specimen Collection Manual".

3. The collected specimen should be used for detection within the same day.
Otherwise, please store the specimen as follows:

Store at 2°C - 8°C for no more than 24 hours;

Store at < -20°C for no more than 10 days;

Store at < -70°C for long-term, avoiding repeated freeze-thaw cycles.

4. The specimen should be transported using sealed foam box with dry ice.
Specimen Preparation

The samples should be extracted according to the corresponding requirements and

procedures of viral RNA extraction kits. The extracted RNA can be directly used for
SHARES



detection. If the extracted RNA is not used for detection immediately, please store the
RNA at below -70°C, avoiding repeated freeze-thaw.

Reagent Preparation
Thaw the required reagents, mix by shaking, and centrifuge briefly before use. Prepare
the mixture in a RNase-free centrifuge tube as follows:
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Note: It is recommended to set both negative and positive controls for each test.
Mix the above mixture thoroughly, and make aliquots of 20 pL into different PCR

reaction tubes. Then, move to the Specimen Preparation Area.

Assay Procedure

1. Template Addition (Specimen Preparation Area)

Add 5 uL of Negative Control (no extraction required), 5 pL of Positive Control (no
extraction required), and 5 uL of extracted RNA from specimen to different PCR
reaction tubes which contained 20 uL of PCR mix.

2. RT-PCR Amplification (Detection Area)

Put the reaction tubes on a PCR instrument, setup and run the following cycling
protocol:

SHARES



Settings of detection fluorescence: ORF1ab gene (FAM), N gene (TEXAS RED / ROX).
Please set the internal reference parameter of fluorescence of the instrument to
"None". For example: for ABI series instruments, please set "Passive Reference" to
"None".

3. Data Analysis (refer to Instrument User Manual)

Take ABI7500 as an example: after the qPCR reaction, the results were saved
automatically. According to the analyzed image, please

adjust the Start value, End value, and Threshold value of the Baseline (Start value: 3 ~
15; End value: 5 ~ 20; Threshold value could be set in the Log window, and the
threshold line should be in the exponential phase of the amplification curve; the
amplification curve of the negative control should be straight or below the threshold

line). Click "Analysis" to obtain the analysis result automatically, and read the detection

result in the "Report" window.

Quality Control

The result is valid if ALL the above criteria is met. Otherwise, the result is invalid.

Interpretation Of Results
If the criteria of QUALITY CONTROL is met, analysis the data of sample as follows:

Precision
Using two cases of high and low positive quality products to test for 10 consecutive
times, the CV of their Ct values is =5%.

Precautions

1. Please read this manual carefully before beginning the experiment, and strictly
follow the instructions.

2. This product should be only used by trained labor personnel in safety protected
laboratories and wear appropriate protective equipments.

3. This product should be protected from light. Please use sterile, DNasefree, and
RNase-free tubes and tips during the detection.

4. The tested specimen of this product is regarded as infectious material. The
operation and treatment should meet the requirements of the local regulations and

SHARES
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Limitations

1. The detection result of this product is only for clinical reference, and it should not be
used as the only evidence for clinical diagnosis and treatment. The clinical

management of patients should be considered in combination with their
symptoms/signs, history, other laboratory tests and treatment responses. The

detection results should not be directly used as the evidence for clinical diagnosis, and
are only for the reference of clinicians. 0
2. The detection result can be affected by operations, including specimen collection, !
storage and transportation. False negative result may occur if there is any mistakes in

the operation. Cross contamination during specimen treatment may lead to false

positive result.

3. The detected target sequences of this products are the conservative region of 2019-
nCoV's ORF1ab gene and N gene. However, target sequence variations may lead to

false negative result.

Citations

Have you cited CDO19RT in a publication? Let us know (/form/Publication-Reward-
Program.aspx) and earn a reward for your research.

Customer Reviews

Write a review (/form/Products-Review-Program.aspx), share your experiences with

others and get rewarded !

Online Inquiry
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E-mail Address: *
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Service & Products Interested: *

(CDO19RT)SARS-CoV-2 Coronavirus Multiplex RT-gPCR Kit

Project Description:

Please input Project Description:

Verification Code: *

verification code

Please input "diagnostics" as verification code.

Submit

See Other Products for
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Online Inquiry

Order Info:

SARS-CoV-2 Coronavirus Multiplex RT-gPCR Kit

W Online Inquiry

0
Interested in larger quantities ? request a quote! (/form/bulkorder.aspx?n:(CDO19RT)SARS—!
CoV-2%2bCoronavirus%2bMultiplex%2bRT-qPCR%2bKit)

Protocol may be improved. Please feel free to contact us to obtain the latest version.!

Ordering Information

Payment methods we support:
Invoice / Purchase Order

Credit card

mu

A—
VISA

OUR PROMISE TO YOU Guaranteed product quality expert customer

support
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Contact Us

Tel: 1-631-624-4882 (USA)
44-161-818-6441 (Europe)
Fax: 1-631-938-8221

Email: info@creative-diagnostics.com (mailto:info@creative-diagnostics.com) 0

-

f (https://www.facebook.com/CreativeDiagnostics) ¥ (https://twitter.com/winsletkerry)
in (https://www.linkedin.com/company/creative-diagnostics) B (/blog/)
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Cell Markers (/cell-marker.htm)
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Analytical Services (/Analytical-Services.htm)
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Since 1984, when the hypothesis that HIV-causes-AIDS was announced, many scholars have
questioned the premise and offered alternative explanations. Thirty years later, competing propositions
as well as questioning of the mainstream hypothesis persist, often supported by prominent scientists.
This article synthesizes the most salient questions raised, alongside theories proposing non-viral causes
for AIDS. The synthesis is organized according to four categories of data believed to support the HIV-
AIDS hypothesis: retroviral molecular markers; transmission electron microscopy (EM) images of
retroviral particles; efficacy of anti-retroviral drugs; and epidemiological data. Despite three decades of
concerted investments in the mainstream hypothesis, the lingering questions and challenges
synthesized herein offer public health professionals an opportunity to reflect on their assumptions and
practices regarding HIV/AIDS.

“The HIV/AIDS hypothesis is one hell of a mistake”, wrote Kary Mullis in 1996 [(1), p. 14]. Mullis —
Nobel Laureate in Chemistry, 1993 — and other distinguished scientists have claimed the HIV-causes-
AIDS hypothesis is false, unproductive, and unethical. They have done so since 1984, when the
hypothesis was proposed. Thirty years after countless studies, resources, and attempts to cure have
been poured into the HIV-AIDS hypothesis, it may be fruitful to ask: What happened to those views



and voices that once disagreed? Have the past three decades, with their scientific, technological, and
public health developments, been sufficient to convince critics of the hypothesis’ value? Have these
advances been able to silence the questioning?

Here, I synthesize the main criticisms aimed at the HIV-AIDS hypothesis, alongside select unorthodox!
theories proposing non-viral cause(s) for AIDS, to argue: far from being condemned to extinction,
competing explanations for, and thorough questioning of the mainstream premise persist. Perhaps
better known by the lay public than by health professionals, many explanations are, in fact, attracting a
growing number of sympathizers. To support the argument, I employ historical research and data
synthesis methods. I utilize, as data, trade and professional publications in tandem with authoritative
scientific sources.

It is important to note that my purpose is not to review the state of the science regarding HIV/AIDS,
nor to persuade readers to reject the mainstream hypothesis. Instead, I aim to expose readers to the
persisting controversies, and to motivate them to raise questions of their own. Ultimately, then, this
article invites the public health workforce to reflect on prevailing assumptions and practices regarding
HIV-AIDS. Reflecting on assumptions and practices represents a central task for public health
professionals; a vital step to ensure their (our) practice continually grounds itself in the most rigorous
ethical standards (3).

HIV-Causes-AlIDS: How Valid are the DATA?

In 1984, Margaret Heckler (then Secretary of the Department of Health and Human Services)
announced a retrovirus was the “probable cause” of the alarming immune system collapse emerging in
the US since 1981 (4). When scientists identified antibodies to a retrovirus known as LAV, or HTLV-
111, in 48 persons (from a sample of 119, with and without immune deficiency symptoms), the
retrovirus became the culprit of what would be perceived as “the most urgent health problem facing the
country” in recent history [(5, 6), p. 1].

The announcement intended to assure the public: the mystery surrounding this apparently contagious
and decidedly fatal illness — later labeled AIDS for acquired immune deficiency syndrome — was
solved. The newly identified virus — soon renamed HIV, for human immunodeficiency virus — was,
almost certainly, responsible for debilitating people’s immune system and making them vulnerable to
infections which, before AIDS, were either rare or not particularly dangerous. Now, however,
infections such as Kaposi’s Sarcoma and Preumocistis carinii Pneumonia had morphed into vicious
killers (4, 6). By identifying the perpetrator, scientists’ attention and government resources could then
focus on treatment, cure, and vaccine development.

Yet almost immediately, scientists who knew a great deal about retroviruses and immunology began to
voice misgivings regarding the HIV-causes-AIDS hypothesis, and to question it. They highlighted the
difficulties, flaws, and contradictions they saw in the hypothesis, and offered alternative explanations.
Many of the original misgivings have survived, and others have been raised, in the past three decades.

In this paper, therefore, I summarize some of these difficulties, and present what critics propose as
alternative causes of AIDS. I organize the challenges put forth by unorthodox scholars into four
categories of data that support the HIV-AIDS hypothesisz : (1) retroviral molecular markers; (2)
transmission electron microscopy (EM) images of retroviral particles; (3) efficacy of anti-retroviral
(ARV) drugs; and (4) epidemiological data (7, 8). Because these data are proffered as solid evidence
for HIV’s role in causing AIDS, it is useful to examine how critics question the evidence in each
category, specifically.



Retroviral molecular markers

Mainstream scientists and physicians claim the molecular evidence for HI'V-as-the-cause-of-AIDS is
irrefutable (8, 9) and comprises: (a) HIV antibodies and (b) viral load. As incontrovertible as these
molecular markers appear to be, unorthodox scientists have meticulously examined each one and
detected significant problems in both (7).

HIV antibodies The first available tests to screen blood banks for HIV detected HIV antibodies (10).
Physicians still use these tests when screening blood for infection and, since 2004, direct-to-consumer
home tests have become available for identifying antibodies to HIV using only a saliva sample (e.g.,
OraQuick) (11). Yet, from the time the first tests appeared, scientists in both orthodox and unorthodox
camps reiterated that, according to established immunology principles, antibodies to a virus indicate
the immune system has acted to control the invading virus. Antibodies point to previously occurring
infection and do not signal active infection. In 1984, CDC scientists (mainstream) wrote:

A positive test for most individuals in populations at greater risk of acquiring AIDS will probably
mean that the individual has been infected at some time with HTLV-III/LAV [the names originally
used for HIV]. Whether the person is currently infected or immune is not known, based on the
serologic test alone [(12), p. 378].

It is not only this simple argument — antibodies suggest the immune system has controlled the invading
agents — that unorthodox scientists have debated. The tests themselves remain the target of critic’s
intense scrutiny. For instance, in 1996 Johnson reported 60-plus factors capable of causing a false-
positive result on tests for HIV antibodies [either an ELISA or a western blot (WB) test] (13). Because
they react to these factors, the tests may not be detecting HIV at all. Worthy of notice, among the list,
are elements ubiquitous among all populations such as the flu, flu vaccinations, pregnancy in women
who have had more than one child, tetanus vaccination, and malaria (an important element to consider
in the case of the AIDS epidemic in Africa). Supporting each factor, Johnson provides scientifically
valid evidence — published in reputable peer-reviewed journals such as AIDS, the Proceedings of the
National Academy of Sciences of the United States of America, The Lancet, the Canadian Medical
Association Journal, and the Journal of the American Medical Association (JAMA) (13).

Celia Farber’s book, Serious Adverse Events: An Uncensored History of AIDS (14) — an exposé of the
epidemic’s ethically questionable history — contains an interesting appendix authored by Rodney
Richards. Richards — who helped to develop the first ELISA test for HIV — outlines the “evolution” of
CDC’s stances regarding the role of antibodies, infection, and HIV tests. First, the CDC aligned itself
with the traditional view of antibodies signaling past/prior infection (as evidenced in the quote above,
from 1984). In 1986, the CDC moved toward a qualified claim, stating:

... patients with repeatedly reactive screening tests for HTLV-III/LAV antibody ... in whom
antibody is also identified by the use of supplemental tests (e.g., WB, immunofluorescence assay)
should be considered both infected and infective [(15), p. 334].

Finally, in 1987, CDC adopted a non-qualified claim that antibodies signify active infection and/or
illness: “The presence of antibody indicates current infection, though many infected persons may have
minimal or no clinical evidence of disease for years” [(16, 17), p. 509].

A more specific measure than the ELISA test, the WB detects antibodies by identifying proteins
believed to be associated with HIV, and only with HIV. A person undergoes a confirmatory WB after a
prior ELISA screening test reacts positively (but it is important to remember: over 60 conditions can
yield a false-positive ELISA) (13, 18).



Critics of the orthodox view decry the lack of standardized criteria for a positive result in a WB, across
countries, world-wide (19). Bauer (Table 1), in a 2010 article titled “HIV tests are not HIV tests”
claims, “no fewer than five different criteria have been used by different groups in the United States”
[(18), p.7]. Moreover — adds Bauer — included in the contemporary criteria for a positive WB are p41
and p24, protein—antigens “found in blood platelets of healthy individuals.” This means some of the
biological markers being used to “flag” the presence of HIV are not “specific to HIV or AIDS patients
[and] p24 and p41 are not even specific to illness.” In other words, healthy persons may test positive on
a WB but not carry HIV at all [(18), p. 6].
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Table 1

Credentials and professional experience of select critics of the HIV-AIDS hypothesis.

Name (alphabetical Credentials

order by last name)

Henry Bauer, Ph.D. Professor Emeritus of Chemistry and Science Studies
Dean Emeritus of Arts and Sciences
Virginia Polytechnic Institute and State University (Virginia Tech)

James Chin, MD, Chief of Infectious Disease Section, California State Department of Health
MPH? Services, Berkeley, CA, USA (1970s—1987)

Former Chief of Surveillance, Forecasting and Impact Assessment (SFI), Unit of
the Global Program on AIDS (GPA) of the World Health Organization Editor:

APHA'’s “Control of Communicable Diseases Manual”

Ettiene de Harven, MD Emeritus Professor of Pathology: University of Toronto, ON, USA
Specialized in electron microscopy at the “Institute du Cancer” in Paris
Published first images of budding virus through EM (1960)
Member: Sloan Kettering Institute, New York, NY, USA in 1968
Former President: The Electron Microscopy Society of America (in 1976)
Former President: Rethinking AIDS

Peter Duesberg, Ph.D.  Professor of Molecular and Cell Biology: The University of California, Berkeley,
CA, USA

Isolated the first cancer gene and mapped the genetic structure of retroviruses
(1970)

Member: National Academy of Sciences (since 1986)
Outstanding Investigator Award — National Institutes of Health 1986

Heinrich Kremer, MD  Founder and Senior Consultant: Cell Symbiosis Therapy Academy® (based on his
work on NO and its association with chronic inflammatory and degenerative

disease)
Collaborating Member: Study Group for Nutrition and Immunity (Bern, Germany)
Extensive clinical work with youth drug addiction
Kary Mullis, Ph.D. Nobel Laureate — Chemistry — 1993
Developed: polymerase chain reaction
Founder and Chief Scientific Advisor: Altermune
David Rasnick, Ph.D.  Biochemist with >25 years of work with proteases and protease inhibitors
Former President: Rethinking AIDS: the group for the scientific reappraisal of the

HIV hypothesis e

Open in a separate window

% Chin agrees with the mainstream hypothesis that HIV is the cause of AIDS. His critique centers on the collection
and interpretation of the epidemiological data for HIV/AIDS, in the US and world-wide.



An example may clarify: if tested in Africa, a WB showing reactivity to any two of the proteins p160,
p120, or p41, would be considered positive for HIV. In Britain, the test would be positive only if it
showed reactivity to one of these three proteins, together with reactions to two other proteins, p32 and
p24 (see mention of p24, above, as occurring in healthy individuals). Therefore, someone whose test
reacts to p160 and p120 would be considered HIV-positive in Africa, but not in Britain. A test reaction
to p41, p32, and p24 would be considered positive in Britain, but negative in Africa, leading author
Celia Farber to comment: “... a person could revert to being HIV-negative simply by buying a plane
ticket from Uganda to Australia [or in our example, from Uganda to London” (14), p. 163].

According to critics, a definitive answer regarding which protein—antigens are specific to HIV and HIV
alone can only come from successful virus isolation and purification. Isolating and purifying “would be
required to verify that all of these proteins actually originate from HIV particles” [(7), p. 70]. Attempts

at purifying have been made (20, 21), but have been criticized for their ambiguous findings (22), or for

their use of cultured samples (see discussion below on EM images). To date, the issue of HIV isolation

in purified samples has not been addressed to critics’ satisfaction (23).

Viral load The expression “viral load” refers to the quantity of virus found in HIV-infected blood.
According to the mainstream perspective, information on viral load helps monitor the infection’s
progress, “decide when to start treatment, and determine whether or not ... HIV medications are
working” (24).

The technique for measuring viral load is known as RNA PCR — ribonucleic acid polymerase chain
reaction (25). Mainstream scientists regard this test as the most specific documentation of HIV’s
presence in a person’s body. It is often used when the ELISA and WB tests are negative, because PCR
can detect the virus’ genetic material (or its RNA/DNA fragments), before the human body has had a
chance to recognize the virus, produce antibodies in defense, and react positively in an antibodies-only
test (26).

Despite its enhanced specificity, many mainstream scientists and practitioners recommend caution
when using PCR for screening or diagnosing infection (27). For instance, authors of a study published
in JAMA in 2006, in which PCR was used with a sample of almost 3,000 people, concluded: “The PCR
assay is not sufficiently accurate to be used for the diagnosis of HIV infection without confirmation”
[(28), p. 803].

PCR technology evolved quickly since it was introduced in 1983 (25). Although being employed,
mostly, for assessing viral load (less for screening and diagnosis), it should give us pause to learn,
however, that Dr. Kary Mullis — the scientist who won the 1993 Nobel Prize for inventing the PCR test
and whose quote introduced this article (Table 1) — has strongly opposed using the technique for
determining the amount of virus circulating in plasma. Lauritsen explains:

Kary Mullis ... is thoroughly convinced that HIV is not the cause of AIDS. With regard to the
viral-load tests, which attempt to use PCR for counting viruses, Mullis has stated: “Quantitative
PCR is an oxymoron.” PCR is intended to identify substances qualitatively, but by its very nature
is unsuited for estimating numbers. Although there is a common misimpression that the viral-load
tests actually count the number of viruses in the blood, these tests cannot detect free, infectious
viruses at all; they can only detect proteins that are believed, in some cases wrongly, to be unique
to HIV. The tests can detect genetic sequences of viruses, but not viruses themselves [(29), p. 3].



If to this picture we add human endogenous retroviruses (or HERVs) (30) as potential confounders, the
genetic sequences detected in a PCR test may not be those from an exogenous virus, at all, and may
explain the test’s substantial false-positive rates (18, 27). HERVs consist of retrovirus-like particles
produced by host cells that are stressed or dying. In other words, when various infections assail the
body, and certain cells experience stress or die in large numbers, they can manufacture by-products
similar to retroviruses. These by-products can be reactive when testing for HIV antibodies, protein
antigens, and viral loads (31). Culshaw summarizes it well:

A retrovirus is nothing more than RNA with an outer protein shell. The shell enables it to bind to
cells of the type it infects, and once it gains entry, the outer coating disappears and the RNA is
transcribed to DNA and incorporated as provirus into the host cell’s own genome. It is for this
reason that retroviruses are called enveloped viruses, and it is also the reason that it is very
difficult to distinguish between exogenous retroviruses (those that originate outside the body from
a foreign invader) and endogenous retroviruses (those that are manufactured from our own
retroviral-like genetic sequences under conditions of cellular stress, including diseases) ... Much
of the genetic material attributed to HIV is in fact DNA or RNA from [these] decaying cells (...)
Human beings are filled with such endogenous retroviruses [(32), pp. 53, 55-56].

Transmission electron microscopy images of retroviral particles

Although it seems intuitive that photographing HIV would provide undeniable evidence of its presence
in the host’s plasma, the reality is much more complex. Adequately interpreting images obtained
through EM is, even for the most skilled scientists, challenging. EM generates highly amplified images
of cells and viral particles. An electron-microscope uses “beams of electrons focused by magnetic
lenses instead of rays of light” to produce images magnified up to 10,000,000x (a light microscope has
difficulty exceeding 2000x magnification) (33).

The first images of what researchers believed to be HIV particles budding out of human cells were
published in the journal Science, in 1983, by the French team that co-discovered HIV (headed by Luc
A. Montagnier) (34). These images, and the computer graphics based on them, were printed in
textbooks and articles discussing AIDS, extensively. Despite their popularity, the images were obtained
from a “pre-AIDS” patient (not a patient with AIDS), and the sample furnishing the images had not
been purified according to standard procedures (35).

It would be 14 years later, in 1997, when EM images from purified samples were produced (20). Yet
another study (22), published simultaneously with these images (in fact, printed as an adjoining
article), reported: even purified HIV samples harbor protein particles (called microvesicles), considered
to be contaminants. These microvesicles do not disappear during the purifying process. In other words,
even when technicians purify HIV samples, certain “cellular proteins bound to non-viral particles (i.e.,
microvesicles) can copurify with [the] virus,” and appear in the EM images. The question, then,
remains: are the EM images seen in these purified samples, pictures of HIV itself, or of other
elements/particles? (36).

In 2010, Ettiene de Harven — the scientist who “produced the first electron micrograph of a retrovirus
(the Friend leukemia virus)” [(32), p.13] through EM research in 1960 (Table 1) (37) — added to the
debate:

All the images of particles supposedly representing HIV and published in scientific as well as in
lay publications derive from EM studies of cell cultures. They never show HIV particles coming
directly from an AIDS patient [(7), p. 70 — emphasis added].



Why is it important to obtain EM images of HIV from AIDS patients, as opposed to images of HIV
cultured in a laboratory? According to de Harven, non-viral micoorganisms frequently contaminate cell
cultures and show up very easily in EM. It is quite difficult to obtain absolutely pure cell cultures,
especially because the culturing process itself — the growth factors added to the culture, such as “T cell
lymphocyte growth factor (TCGF), interleukin 2, or corticosteroid hormones™ [(23), p. 4] — can
introduce potential contaminants. HERVs, for example, are often generated by cells that have been
stressed or hyperstimulated to grow in cultures. HIV cultures obtained from patients with AIDS may
not require as much stimulation or addition of growth factors, thus resulting in less contaminated, purer
cultures.

Montagnier also acknowledges the problems with relying on EM to identify a retrovirus, given the
difficulties with purifying viral samples. In an interview given in 1997, he reflects on those first HIV
images from cultured samples, produced in his laboratory at the Pasteur Institute:

DT (Djamel Tahi): Why do the EM photographs published by you, come from the culture and not
from the purification?

LM (Luc Montagnier): There was so little production of virus it was impossible to see what might
be in a concentrate of virus from a gradient. There was not enough virus to do that ...

(..)

DT: How is it possible without EM pictures from the purification, to know whether these particles
are viral and appertain to a retrovirus, moreover a specific retrovirus?

LM: Well, there were the pictures of the budding. We published images of budding which are
characteristic of retroviruses. Having said that, on the morphology alone one could not say it was
truly a retrovirus ... (38).

It appears, therefore, there is little consensus regarding what the existing EM images reflect: are the
visualized particles HIV or something else? According to Papadopulos-Eleopulos and colleagues,
“some of the best known retrovirologists including Peter Duesberg, Robert Gallo, and Howard Temin
have been telling us that particles may have the morphological characteristics of retroviruses but are
not viruses” [(39), p. 2]. It is feasible, therefore, that EM images are, in fact, depictions of (a)
microvesicles (or protein particles), not viral or infectious in nature, but not eliminated even when
using purified samples (22); or (b) human endogenous retroviruses — defective, non-infectious
retroviruses associated with the host’s own genome (see discussion above on HERVS).

Efficacy of anti-retroviral drugs

From the epidemic’s onset, researchers worked relentlessly to find a vaccine to keep the virus from
spreading and to develop drugs for managing the symptoms from opportunistic infections (40). The
challenges inherent in developing both vaccine and treatment were daunting: post-infection, HIV
appears to mutate and recombine continually, thus making it difficult to design an effective vaccine
(41, 42). Furthermore, designing treatments for a retrovirus is a tricky feat, given it shares many of the
same characteristics of the host’s immune cells — thus, an attack on the virus can become a
simultaneous attack on the healthy host cells (14, 32, 35).

After the public announcement regarding the probable cause of AIDS, various pharmaceutical
companies tried to develop drugs to thwart the action of the virus’ reverse transcriptase enzyme (an
enzyme essential for the replication of retroviruses). AZT became the first medication of this kind,
approved specifically for treating AIDS patients in 1987 (43). Azidothymidine (AZT) — also known as



Retrovir, a drug originally designed, but proven unsuccessful, for treating leukemia — made history not
only because it was the first available treatment specifically for AIDS, but also due to how quickly it
was approved: AZT received “investigational new drug (IND) status (initial approval for testing)
within 5 days of application” [(44), p. 134]. Given the desperate need for specific treatment, the drug’s
placebo-controlled trials also moved fast, lasting “only 6 months before approval was given for general
sale” [(44), p. 134]. Phase II trials were interrupted, mid-way, due to findings that fewer patients taking
AZT were dying of AIDS when compared to the control group not taking the drug (44, 45).

Approving AZT, however, did not prevent scientists from trying to develop other drugs, during the
following decade; but most attempts would make little headway into the treatment of AIDS. Adding to
these difficulties, AZT was proving to be extremely toxic and not as effective as initially anticipated.
Researchers did learn, meanwhile, that prescribing AZT in lower dosages and in combination with
other, well-known drugs such as heparin, acyclovir, and bactrim, was beginning to curb mortality rates
(44).

Thus, in the mid-90s “combination therapy” became available. Also referred to as the “drug cocktail,”
combination therapy comprised a joint attack on HIV using three main classes of drugs,
simultaneously: (a) those inhibiting reverse transcriptase’s ability to duplicate the virus’ genetic
material using host DNA sub-divided into two classes — nucleoside and non-nucleoside inhibitors; (b)
protease inhibitors (designed to limit certain proteins needed for HIV assembly); and (c) myristoylation
or entry/fusion inhibitors (blocking the virus from entering the host cells). These three classes of drugs
— known collectively as HAART (highly active ARV therapy) or antiretrovirals (ARVs) — have been
praised for their ability to restore the health of patients with AIDS who become extremely ill [(24, 44,
40), p. 240].

Antiretrovirals also are praised for their ability to reduce patients’ viral loads and, therefore, their level
of infection and ability to transmit the virus (or infectivity). This reduction in viral load has been
deemed so significant that, in 2012, the FDA approved using one of the combination drugs (Truvada)
for pre-exposure prophylaxis or PrEP (47).

PrEP or “HIV treatment-as-prevention” (48) involves administering to non-infected persons one pill of
the antiretroviral, daily, to stave off infection: an initiative crowned Breakthrough of the Year by the
journal Science, in 2011 (47). Trials conducted world-wide have consistently demonstrated low rates of
HIV infection among people taking PrEP (41, 48). The 2011 breakthrough, therefore, was the
conclusion: “The early initiation of ARV therapy reduced rates of sexual transmission of HIV-1 and
clinical events, indicating both personal and public health benefits from such therapy” [(41), p. 493].

Yet, as with most treatment drugs, ARVs also produce important side-effects. Even mainstream
scientists who praise the drugs by saying, “Combination theory [sic] was a miracle, comparable with
antibiotics, anesthesia, and the polio vaccine in the annals of the history of medicine ... a ‘quantum
leap™ — candidly admit: “The miracle was not without complications.” [(44), pp. 246, 247]. Because
these drugs also attack non-infected cells, they can destroy the immune systems’ healthy T-cells, and
even cause a collapse identical to AIDS. Authors of a study reporting on the first decade of ARV use
concluded,

The results of this collaborative study, which involved 12 prospective cohorts and over 20,000
patients with HIV-1 from Europe and North America, show that the virological response after
starting HAART has improved steadily since 1996. However, there was no corresponding decrease
in the rates of AIDS, or death, up to 1 year of follow-up. Conversely, there was some evidence for
an increase in the rate of AIDS in the most recent period [2002—2003] [(49), p. 454 — emphasis
mine].
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Critics’ concerns center on the potential association between use of HAART and a depressed immune
system. This association carries significant implications for the prophylactic use of ARVs. For instance,
studies have documented patients’ compromised immune systems as preceding their seroconversion
(50, 51). Therefore, having non-infected persons take HAART as prophylaxis may, over time, impact
their immune systems negatively, and predispose them to becoming infected with various agents,
including HIV itself. Moreover, there is evidence that ARVs can accelerate aging of cells in ways that
promote progressive multi-organ disease (52). Critics also point to data on patients taking ARVs who
develop Prneumocystis Carinii, and Candida albicans (opportunistic infections typical of patients with
AIDS) while on the drugs, despite the fact the protease inhibitors have “marked anticandidal and
antipneumocystis effects” [(7), p. 71]. Equally vexing, are the deaths among ARV-treated patients,
resulting from acute liver failure. These deaths point to the ARVs’ detrimental effects, given that HIV,
itself, does not cause liver toxicity (7, 53, 54).

Critics also highlight studies documenting the reduction of plasma HIV RNA among patients treated
with ARVs, but the non-reduction in HIV DNA, suggesting there is “continued expression of viral
agents” even after 1 year of treatment [(55), p. 320]. Compounding these difficulties are the often
debilitating side effects (45), the drugs’ extremely high costs (AZT alone cost around $6,000 a year and
the cocktails can easily tally $12,000 — 13,000 a year per patient) [(44), pp. 245-246] and the
oftentimes daunting regimen some prescriptions require, leading to patients’ less-than-optimal
compliance during treatment.

Despite this host of problems, orthodox scientists and practitioners still claim HAART has changed the
face of the AIDS epidemic: once considered a lethal syndrome, testing positive for HIV does not
equate to a death sentence any longer; merely to a lifetime of managing a chronic infection (56, 57).
Critics, on the other hand, assert: because the drugs are anti-viral and anti-bacterial in nature, they give
a false impression of being effective for treating HIV infection. What appears a miraculous recovery in
many patients is, in fact, the drugs’ effects upon the opportunistic infectious agents the person may
harbor at the time, other than HIV. Contrary to the reigning enthusiasm for ARVs’ effectiveness for
prevention and treatment, critics will argue the risks associated with ARVs appear to outweigh the
benefits, especially if these drugs are consumed over long periods of time. In short, unorthodox
scholars believe the appearance of effectiveness of ARVs does not represent strong evidence for the
role of HIV in AIDS and, in a paradoxical manner; ARVs may actually be the cause of AIDS-defining
illnesses and non-AIDS-defining ones.

Epidemiological data

It is easy to obtain current statistics describing the HIV-AIDS distribution, world-wide. One has only to
access the website of the Joint United Nations Program on HIV to learn: “In 2012, there were 35.3
million [32.2-38.8 million] people living with HIV”” and that, in the same year, “1.6 million [1.4—-1.9
million] people died from AIDS-related causes worldwide compared to 2.3 million [2.1-2.6 million] in
20057 (58).

Scholars on both sides of the debate agree: “epidemiologic studies and data can show only that a risk
factor is statistically associated (correlated) with a higher disease incidence in the population exposed
to that risk factor” [(59), p. 42]. Epidemiological data do not provide evidence for causation. All the
data can do is reveal risk factors and illness co-occurring in a given group. Despite this well-known
caveat, mainstream scientists argue that because HIV has spread among high-risk groups as expected,
the AIDS epidemic has, indeed, a viral, infectious agent: its “epidemic curves resemble ... such
infectious agents as hepatitis B and genital herpes viruses” [(59), p. 53]. These scientists also will



explain the differences observed in the frequency of certain illness in specific geographic regions (e.g.,
higher numbers of HIV-related Tuberculosis in sub-Saharan Africa) as caused by the “background flora
of infectious disease agents” present in these regions [(59), p. 54].

Curiously, however, even among mainstream scholars who believe epidemiological data constitute
valuable evidence of a viral cause for AIDS, there are those who have turned a critical eye toward the
data the US and the WHO have compiled. James Chin — one such critic (Table 1) writes in his book,
The AIDS Pandemic: The Collision of Epidemiology with Political Correctness:

Estimation and projection of HIV infections and AIDS cases and deaths (HIV/AIDS) can be
considered more of an art than a science because of the marked limitations of both available data
and methods for estimation and projection. These limitations make it possible for UNAIDS and
other AIDS program advocates and activists to issue misleading and inflated estimates and

projections [(59), p. 137].

The questions regarding the validity and reliability of epidemiological data emerging from within the
mainstream/orthodox views have been echoed and amplified by unorthodox scholars. Both camps’
concerns center on four problems plaguing the estimates of incidence (new cases), prevalence
(remaining cases), and projection (future cases) of HIV infections, AIDS diagnoses, and AIDS-related
deaths: (a) the varying clinical definitions of AIDS (the official definition has changed four times since
1982) (60); (b) variability in the criteria for seropositivity in HIV tests; (c) the absence of testing in
many regions of the world (many developing countries do not have the laboratories needed to test
every single AIDS case); and (d) the mistakes in estimation, data management and reporting (e.g., the
revision of projections for year 2006 by UNAIDS) (59-62).

This article’s space limitations do not allow an expanded treatment of each problem-area, but readers
can find further details within the works cited. For instance, in Rebecca Culshaw’s book — Science Sold
Out: Does HIV Really Cause AIDS (32) — readers will find 13 “failed predictions” regarding the spread
of HIV and AIDS, including the prediction that HIV infection would spread randomly among
populations (i.e., outside specific risk groups). Culshaw also tells her personal story of having written a
master’s thesis, received a Ph.D. based on her work with “mathematical models of the immunological
aspects of HIV infection,” and eventually concluding “there is good evidence that the entire basis for
this theory is wrong” [(32), p.7].

Unorthodox Theories: If not HIV, Then What?

If the criticisms outlined above pinpoint significant problems with each type of data used to support the
HIV-AIDS hypothesis, they only contribute to deconstructing the hypothesis, not to providing
explanations for what might cause AIDS if not a retrovirus. However, alternative hypotheses abound.
Anchoring themselves in well-established causes of immune system malfunction, these hypotheses
point to pharmacological (drug) factors, immune dis-balance factors, latent infection overload, and
malnutrition as culprits.

Although several scientists investigated the role drugs might play in causing immune suppression
before HIV was identified [see a list of these studies in Duesberg et al. (46)], the main proponent of the
drug-AIDS hypothesis in the epidemic’s early years was Peter Duesberg, a professor of Molecular and
Cell Biology at UC Berkeley. According to Seth Kalichman, who wrote Denying AIDS (a harsh critique
of unorthodox views and of Duesberg in particular), “In every respect, HIV/AIDS denialism starts and
ends with Peter Duesberg” [(63), p. 175]. Duesberg’s arguments gained notoriety among unorthodox



theories not only due to his expertise and prominence (see Table 1), but also to his challenge of the
medical and scientific establishments early in the history of the epidemic, employing clear empirical
logic.

Duesberg began challenging the viral hypothesis for AIDS soon after the publication (in 1984) of the
four seminal articles pointing to HIV as the “probable” cause (64—67). In two key publications in 1987
and 1989 — in Cancer Research and in the Proceedings of the National Academy of Sciences (68, 69) —
Duesberg cogently argued: retroviruses are not known for killing cells. In other words, retroviruses are
not “cytocidal.” If anything, retroviruses were once thought to be associated with cancer because they
cause precisely the opposite of cell death; they contribute to cells’ growth or proliferation. In
Duesberg’s words, “... retroviruses are ... considered to be plausible natural carcinogens because they
are not cytocidal and hence compatible with neoplastic growth and other slow diseases.” [(68), p.
1200]. In his view, HIV’s inability to kill cells could not explain the suppression of the T-cells in the
immune system, as proposed by the teams who discovered HIV2. According to Farber,

In other fields, such as gene therapy, it is axiomatic that retroviruses are the ideal carriers for
genetic materials, because they ‘dont kill cells’. Incredibly, this is where the so-called HIV debate
first forked in 1987, and where the camps remain bitterly divided to this day [(14), p. 50].

For Duesberg and scientists agreeing with him, then, other agents would have to be responsible for the
disastrous immune function collapse seen in AIDS patients. These scientists saw as prominent among
such causes, the use of drugs, both recreational and routinely prescribed ones. As author Gary Null
points out, even before AIDS, researchers were documenting the immune-suppressing effects of amyl
nitrites or “poppers” (the form of amyl nitrites popular among gay men in the early and mid-80s) and
determining both their toxicity and carcinogenic properties in humans and animals (45). However, two
studies CDC published in 1983, one in which they were unable to detect any toxicity from amyl
nitrites, the other, unable to document a significant association between inhaled nitrates and Kaposi’s
sarcoma or Pneumocystis carinii pneumonia, led the search to a halt (70, 71). Investigators later tried to
determine if certain batches might have been contaminated with toxic agents but, when they found no
contamination, the focus on poppers/amyl nitrites themselves ceased (1). Nonetheless, in 1998
Duesberg and Rasnick (Table 1) (72) reviewed evidence published since 1909, “which prove[s] that
regular consumption of illicit recreational drugs causes all AIDS-defining and additional drug-specific
diseases at time and dose-dependent rates” [(46), p. 393].

Other drugs such as those given to transplant patients to prevent organ rejection, as well as routinely
prescribed antibiotics, also have been implicated as potential causes of immune dysfunction. Studies
have shown that transplant patients who develop Kaposi’s sarcoma will go into remission, once taken
off the drugs required to avoid organ rejection. Immune-suppressing drugs (as well as amyl nitrites)
have, for instance, been directly correlated with Kaposi’s sarcoma, the rare skin cancer found
frequently among AIDS patients during the epidemics’ early days [see reviews by Null (45) and
Kremer (35)].

Anti-retroviral drugs used to treat HIV infection/disease, also, are indicted by Duesberg and those who
agree with him as potentially causing AIDS (43, 62). Because the drug cocktails include “DNA chain-
terminators and protease inhibitors” that affect healthy cells as well as the virus, and because “many
studies find that people receiving ARV medications experience AIDS-defining diseases to a greater
extent than controls not receiving those medications” [(73), p. 122], antiretrovirals are viewed as
potential immune suppressors.



In a review of the chemical bases for AIDS, published in 2003, Duesberg and his colleagues (46)
outlined the epidemiological and bio-chemical evidence supporting different causes for the AIDS
epidemics in the US/Europe and in Africa, none of which are viral or contagious. The authors
concluded:

The chemical-AIDS hypothesis proposes that the AIDS epidemics of the US and Europe are
caused by recreational drugs, alias lifestyle, and anti-HIV drugs ... and by other non-contagious
risk factors such as immunosuppressive proteins associated with transfusions of blood clotting
factors ... pediatric AIDS is due to prenatal consumption of recreational and anti-HIV drugs by
unborn babies together with their pregnant mothers ... The chemical basis of African AIDS is
proposed to be malnutrition and lack of drinkable water ... exactly as proposed originally by the
now leading HIV-AIDS researchers Fauci and Seligman: “The commonest cause of T-cell
immunodeficiency worldwide is protein-calorie malnutrition” ... and others ... [(46), p. 392].

Alongside a drug hypothesis, another proposed cause for AIDS is the iNOS hypothesis, or immune dis-
balance hypothesis. In his book, The Silent Revolution in Cancer and AIDS Medicine, Kremer (35)
(Table 1) explains that much of what scientists now know about the immune system and its functions
was not well understood at the time they identified HIV. In particular, the research on NO, or nitric
oxide, was still in its infancy: NO is “an important intracellular and intercellular signaling molecule”
acting as “...an important host defense effector in the immune system” [(74), p. 639]. Even though NO
(and its derivative iNOs) is “involved in the regulation of diverse physiological and pathophysiological
mechanisms in cardiovascular, nervous, and immunological systems,” researchers have shown it can
also become a harmful, “cytotoxic agent in pathological processes, particularly in inflammatory
disorders” [(74), pp. 639—640]. Put simply, at adequate levels NO helps regulate blood pressure as well
as “wound repair and host defense [sic] mechanisms” [(75), p. 277]. Excessive amounts, however, lead
to T-cell depletion, “inflammation, infection, neoplastic diseases [cancer] liver cirrhosis, [and diabetes”
[(75), p. 277]. This change from adequate-to-excessive amounts of NO in the human body results from
multiple factors, including “nitrite inhalation [e.g., using ‘poppers’], microbial antigen, and toxin
stimulation [e.g., suffering repeated infections with different viruses/bacteria], immunotoxic
medications [e.g., taking ARVs and antibiotics], [and] many other stress factors” [(35), p. 49].

A closely related perspective, placing the blame for AIDS on bio-chemical processes gone awry within
human cells is the oxidative stress (or redox) hypothesis. Oxidative stress is a cellular-level electro-
chemical phenomenon that diminishes a cell’s ability to absorb oxygen. This diminished capacity to
process oxygen at optimal levels leads to the cell’s disruption and death. Scientists have either
hypothesized or empirically connected oxidative stress to many diseases, including type 2 diabetes and
cancer (35, 45, 76). According to this hypothesis’ main proponents,

At first sight it appears that there is no common factor, apart from HIV infection, linking the
various AIDS risk groups. However, homosexuals are exposed to relatively high levels of nitrites
and anally deposited sperm, drug abusers to opiates and nitrites, hemophiliacs to factor VIII. All
these are known potent oxidizing agents ... [(77), p. 147 — emphasis mine].

For these proponents of the redox hypothesis even Luc Montagnier (the head of the French team that
discovered HIV) agrees “that anti-oxidants should be used for treatment of HIV/AIDS patients” [(78,

79), p. 6].

Viewing a person’s immune system as a complex dynamic balancing act among various elements,
which sometimes behave as defenders, other times, as offenders, is also consistent with the “latent
infection overload hypothesis” proposed by Kary Mullis (Table 1). According to Mullis, as people



become infected with multiple viruses and experience many latent infections, the immune system
embarks on a chain-reaction-response to each virus. Latent infections are those without visible
symptoms, and according to Mullis, “at a given time most viral infections in an individual are latent”
[(80), p. 196]. Eventually, the system overloads itself and becomes dysfunctional. AIDS, he says, “may
be the result of such a chain reaction.” This hypothesis assumes:

... there is not a single organism that is the cause of AIDS, and there should exist AIDS patients
who do not test positive for HI Vi Itisan overwhelming number of distinct organisms, which
causes the immune dysfunction. These may individually be harmless [(80), p. 197].

Perhaps the most intriguing alternative hypothesis, however — if not from its bio-chemical perspective,
at least from the perspective of who supports it — is the one proposing HIV may not be the primary
villain, but merely an accomplice in causing AIDS (83). Joseph Sonnabend — a prominent
physician/researcher responsible for encouraging his gay patients to lead a healthy lifestyle to avoid
developing AIDS, and one who “did not accept HIV = ADS theory for many years” — recently changed
his views and “has come to think that HIV, together with other factors, may play a subsidiary causative
role” [(73, 84), p. 120]. Even Montagnier and Gallo (leaders of the French and American teams,
respectively, that discovered HIV), at various times since the epidemic began, have suggested HIV
might be a co-factor in AIDS, not its exclusive causative agent (85).

Other hypotheses have been proposed over the years, but none have garnered as much attention as
those outlined above. Some of these other hypotheses claim AIDS is caused by (a) multiple factors;
some factors explaining some cases, other factors accounting for other cases; (b) undiagnosed or
untreated syphilis infection; (¢) autoimmunity; (d) selenium deficiency, and (e) psychological factors,
including stress and trauma [see Bauer (73), pp. 124, 136-139 for details on these hypotheses].

The positive or reassuring aspect of these alternative hypotheses is the tangible hope for prevention,
treatment, and cure they embody. Nevertheless, it is difficult not to agree with Bauer when he
concludes, “...it is hardly reassuring that this array of suggestions has been in circulation for something
like (three) decades without having been adequately explored” [(73), p. 139].

Discussion

At this point, readers might be wondering: given the problems with the mainstream hypothesis, how
did we get here? How did we come so far, tethered to such a problematic perspective? The complexity
of the answers to these questions aside, it may help to bear in mind the notion that HIV-causes-AIDS
emerged and developed within a very specific scientific-cultural-historic context. Although the scope
of this article precludes dealing with this complex context, for our purposes it is important to recall at
least one element: Funding for President Nixon’s War on Cancer campaign ended in 1981 with very
little achieved in the quest for an infectious cancer agent (15, 85-87). The only exception was the
discovery connecting select retroviruses to a few, rare cancers. Other than this, scientists had a handful
of “orphaned” viruses which, they suspected, might play a role in causing illnesses, but no known
diseases to which these viruses could be connected. Proposing a connection between an emerging
syndrome and one of these viruses (even if only a circumstantial connection) proved enticing enough to
pursue. And pursue they did, as soon as AIDS began to appear in larger-than-expected numbers among
otherwise healthy adults.

If viewed from this perspective, then, why scientists so quickly and assuredly “jumped on the HIV
bandwagon” may not be very difficult to understand. That the scientific establishment world-wide
insistently refuses to re-examine the HIV-AIDS hypothesis, however, is more difficult to accept,
especially when one examines the credentials of those proposing such a revision. Their expertise



carries as much weight as the teams who defend the orthodox hypothesis (Table 1). Seth Kalichman, a
critic of AIDS “denialists,” recommends adamantly: anyone who entertains alternative views should
“consider the source: credibility of where the article is reported as well as the researchers themselves
must be weighed” [(63), p. 159]. I could not agree more: taking into account the credibility of the
scholars who question the HIV-AIDS hypothesis is, perhaps, the strongest argument in favor of
seriously considering their critiques, not against it.

Furthermore, credibility as an argument works both ways: if to question the trustworthiness of
unorthodox scholars is vital, it is equally crucial to question the reliability of those supporting the HIV-
AIDS hypothesis. Readers who care to learn about HIV-AIDS’ history will encounter ethically
questionable actions carried out by some of the most notable orthodox researchers, as well as ethical
misconduct charges made against them [for an extensive treatment of these ethical and legal issues,
backed by extensive official documentation, see Crewdson (88)].

If it is difficult to dismiss the unorthodox views due to the credibility of their sources, then, why are not
orthodox scientists and practitioners more willing to rethink the hypothesis or, at the very least, test the
unorthodox arguments in a scientific, open debate? Although there have been, in fact, several attempts
to engage the orthodox community in dialog, nearly all have been unsuccessful [for examples, see Ref.
(14, 85, 88)]. Most likely, reasons for denying the calls to re-examine the orthodox stance lie in the
complex, synergistic dynamics within the scientific, medical, economic, and political systems or
ideologies worldwide. Even brief speculation about these reasons would exceed the scope of this
article, therefore I refer the reader, once again, to the sources referenced [in particular, see Epstein (89)
and Bauer (73)].

Here I would argue, nonetheless, that the debate between orthodox and unorthodox scientists comprises
much more than an intellectual pursuit or a scientific skirmish: it is a matter of life-and-death. It is a
matter of justice. Millions of lives, worldwide, have been and will be significantly affected by an HIV
or AIDS diagnosis. If we — the public health workforce — lose sight of the social justice implications
and the magnitude of the effect, we lose “the very purpose of our mission” [(3, 90), p. 690].

In particular, a pressing concern for public health is the move or push toward (a) HIV screening for
“patients in all health-care settings” (with opt-out screening) (91) and (b) placing persons-at-risk (even
if not yet infected with HIV), on retroviral medication as a form of prophylaxis (see discussion about
PrEP, above) (92). If in 1986 the CDC recommended voluntary testing for people in high-risk groups,
in 2013 the U.S. Preventive Services Task Force “gave routine HIV screening of all adolescents and
adults, ages 15-65, an ‘A’ rating” [(93), p. 1]. The recently approved Affordable Care ACT “requires or
incentivizes new private health plans, Medicare, and Medicaid to provide preventive services rated ‘A’
or ‘B’ at no cost to patients” [(93), p. 1]. Thus, routine screening of every adolescent and adult in all
populations is, now, the goal (91, 94).

If, to this goal we juxtapose the problems with the HIV tests, with the definition(s) of AIDS, and with
the toxicity of the ARVs currently prescribed, we begin to understand the potential for harm inherent in
them. Put blatantly: these recommendations can be harmful or iatrogenic (95).

Public health workforce: Our role

What can the public health workforce do, given such potential for harm? As stated in the introduction,
this paper represents a call to reflect upon our public health practice vis-a-vis HIV-AIDS. Reflecting
upon and questioning the status quo constitute important dimensions of public health professionals’
competencies and practice. If the only hope the HIV-AIDS hypothesis can offer, 30 years later, is to
provide highly toxic drugs to treat HIV infection and to prevent high-risk but healthy persons from
becoming infected, health promoters have a professional duty to reflect on the available data and



question the usefulness of the hypothesis. Only in doing so can public health professionals maintain
their professional integrity, tend to public health’s roots in social justice, and contribute to developing
knowledge using ethical methods.

James Jones, in his book Bad Blood: The Tuskegee Syphilis Experiment (96), reminds us poignantly
that not asking whether health professionals “should be doing” something, but continuing to do it
uncritically, because “it can be done” was, ultimately, the mind-set sustaining the Tuskegee syphilis
study for 40 years — unquestionably one of the worst cases of scientific misconduct in American
history. The AIDS epidemic — if managed without questioning or without the dialogical process of
action-reflection — may, with time, overshadow Tuskegee in the magnitude of its negative impact.

Specifically, I propose the public health workforce can undertake such an action-reflection process by
engaging in the following tasks:

(1) Learning about the history of the HIV/AIDS epidemic, of the problems surrounding the
discovery of HIV, and about the development of drug therapies and PrEP. Publications recording
this history abound in the professional and trade literatures, representing both mainstream and
unorthodox view-points. To understand the forces shaping the HIV/AIDS epidemic, we currently
experience represents a crucial responsibility of a competent and ethics-driven workforce.

(2) Conducting its own research to test alternative theories for the cause(s) of AIDS and/or to portray
the inconsistencies and contradictions in the orthodox hypothesis. Qualitative inquiry, for
instance, exploring unorthodox views and the practices of providers, patients, and scientists,
might be a fruitful option for challenging prevailing assumptions.

(3) Fostering and mediating a debate among HIV-infected persons, scientists, and health-care
providers, to critically assess current beliefs and practices. Public health professionals — who are
well-informed about the orthodox and unorthodox perspectives’ strengths and weaknesses —
could play an important role as facilitators in this much-needed dialog.

Although carrying out the tasks outlined above may represent a novelty for many public health
professionals, for the scientists, practitioners, and investigators who believe a viral hypothesis for
AIDS is unproductive, none of this is new. They have combed historical documents (or played a role in
the history, themselves); they have amassed substantial amounts of data, and they have made numerous
calls for debate. They have held to their beliefs, steadfastly, for the past 30 years. Twenty four years
after the first article challenging HIV, Duesberg and colleagues, for instance, still claimed HIV is only a
“passenger virus” (one “not sufficient and not necessary to cause a disease”) [(62), p. 81]. While not all
unorthodox scholars agree with Duesberg, most still actively defend their critiques of the HIV-AIDS
hypothesis and persist in their questioning. As we face the next decade with AIDS still rampant, then, it
becomes vital that public health professionals attend to the debate and embark in a questioning of their
own.
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Footnotes

1In this article, | will use the terms unorthodox, non-orthodox, non-mainstream, and alternative, to refer
collectively to those who disagree with the prevalent view, and to their propositions (despite their variability). |
will favor the term “unorthodox” for it carries the notion of intention or willful deviation from the norm and
connotes a power differential in which one set of theories (the orthodox or mainstream) dominates another —
what Delborne calls “the epistemological tyranny of the intellectual majority” [(2), p. 510].

2I am indebted to E. de Harven (7) for suggesting these categories.

3In fact, evidence supporting the notion “HIV kills T-cells” has been so conspicuously absent that, currently,
scientists don’t believe HIV “kills T-cells in any way. Rather, they believe HIV primes T-cells to commit suicide at
some later time” [(32), p. 73]

4Some would argue this is the strongest evidence against the HIV-AIDS hypothesis: cases of AIDS with no
documentable presence of HIV. However, say the critics, the difficulty with this argument lies in the definition of
AIDS: because AIDS is defined as “the final stage of HIV infection” (81), AIDS presupposes infection with HIV,
making the definition a circular one (i.e., AIDS = final stage of HIV infection = opportunistic infections + high viral
load + low CDg4 counts). Due to the circularity in the logic, if there is no HIV, there can be no AIDS. Nonetheless,
cases of patients with AIDS-defining opportunistic infections and low CD4 counts without HIV do exist (see, for
example, the review by Green and colleagues (82).
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As countries around the world scramble to fight back the spread of the coronavirus, Iceland
is doing things a little differently from the rest — and the approach could have a much larger

impact on our understanding of the virus. 1T



The small island nation of 364,000 is carrying out large-scale testing among its general
population, making it the latest country to put aggressive testing at the heart of its fight

against the pandemic.
But — crucially — the testing also includes people who show no symptoms of the disease.

Iceland’s government said it has so far tested a higher proportion of its citizens than

anywhere else in the world.

The number of individuals tested by the country’s health authorities and the biotechnology
firm deCode Genetics — 3,787 — roughly translates to 10,405 per million, which compares to

about 5,203 in South Korea, 2478 in Italy, and 764 in the UK.

ADVERTISEMENT

"Iceland’s population puts it in the unique position of having very high testing capabilities
with help from the Icelandic medical research company deCode Genetics, who are offering to
perform large scale testing," Thorolfur Gudnason, Iceland’s chief epidemiologist, told

BuzzFeed News.

"This effort is intended to gather insight into the actual prevalence of the virus in the
community, as most countries are most exclusively testing symptomatic individuals at this

time."

Of 3,787 individuals tested in the country, a total of 218 positive cases have been identified
so far. "At least half of those infected contracted the virus while travelling abroad, mostly in

high-risk areas in the European Alps (at least 90)," the government said on Monday.

Those numbers include the first results of the voluntary tests on people with no symptoms,
which started last Friday. The first batch of 1,800 tests produced 19 positive cases, or about

1% of the sample.

"Early results from deCode Genetics indicate that a low proportion of the general population
has contracted the virus and that about half of those who tested positive are non-

symptomatic,” said Gudnason. “The other half displays very moderate cold-like symptoms."

“This data can also become a valuable resource for scientific studies of the virus in the
future,” he added.
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Italian soldiers patrol by a checkpoint at the entrance of the small town of Vo Euganeo,
situated in the red zone of the coronavirus outbreak in northern Italy.

Mass testing on the scale adopted in Iceland is unlikely to be feasible across larger countries.
However, it has proved crucial in some of the other areas hardest hit by the novel
coronavirus so far. The testing has provided evidence revealing that a significant portion of
those who catch the disease do so with no or mild symptoms — and confirmed multiple
pieces of research that have shown that asymptomatic individuals contribute to the

transmission of the disease in great numbers.

ADVERTISEMENT

In the small northern Italian town of Vo, one of the communities where the outbreak first
emerged, the entire population of 3,300 people was tested — 3% of residents tested positive,

and of these, the majority had no symptoms, researchers said.

The population was tested again after a two-week lockdown and isolation. Researchers found
that transmission was reduced by 90% and all those still positive were without symptoms

and could remain quarantined.

Luca Zaia, the governor of the Veneto region told Italian media this week: "We tested
everyone, even if the 'experts' told us this was a mistake: 3,000 tests. We found 66 positives,
who we isolated for 14 days, and after that 6 of them were still positive. And that is how we

ended it."

Zaia wants to now extend mass testing, which started as a contingency measure in Vo, to the
whole region. The Veneto governor told newspaper Corriere della Sera that the region has

the ability to carry out 20-25,000 swabs a day.

The initial data from Iceland and Veneto appears to be in line with authoritative studies that

have attempted to model the novel coronavirus.
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A person wearing protective clothes takes samples from people arriving in their cars at a
testing drive-in station in Espoo, Finland.

A study published on Monday in the magazine Science found that for every confirmed case
of the virus there are likely another five to 10 people with undetected infections in the
community. The scientists, which based their model on data from China, reported that these

often milder and less infectious cases are behind nearly 80% of new cases.

ADVERTISEMENT

Another report published this week by the Imperial College COVID-19 Response Team — a
group of experts who have been advising the British and other European governments on

how the disease could spread — makes a similar case.

It states: “Analyses of data from China as well as data from those returning on repatriation
flights suggest that 40-50% of infections were not identified as cases. This may include

asymptomatic infections, mild disease and a level of under-ascertainment.” The model also
assumes that infectiousness occurs more quickly in symptomatic individuals and that they

are more infectious than asymptomatic ones.

The finite testing capacity available to governments is mostly focussed on testing those
symptoms and tracing their contacts, while other measures to slow the virus and not

overwhelm health services cover the population at large.



But the volume of testing has become a critical issue as the virus has spread to countries

around the world and new cases are growing exponentially across much of western Europe.

The World Health Organization has urged countries to test more suspected cases. “You
cannot fight the fire blindfolded, and we cannot stop this pandemic if we don’t know who is
infected," director-general Dr Tedros Adhanom Ghebreyesus said this week. "We have a

simple message for all countries: Test, test, test. Test every suspected case.”

And the governments fighting back against the coronavirus say that extensive testing has led

to substantial results — and saved lives.
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A woman watches from a waiting area as a nurse administers a COVID-19 novel coronavirus
test at a testing booth outside Yangji hospital in Seoul, March 17. A South Korean hospital has
introduced phone booth—style coronavirus testing facilities that avoid medical staff having to
touch patients directly and cut down disinfection times.

South Korea, one of the countries first and worst hit after China, quickly put in place the
most aggressive testing regime in the world after a cluster of a few dozen cases in early
February exponentially ballooned to almost 5,000 cases by the end of that month. The
country now has the ability to test about 20,000 people a day. A diagnosis takes about five to
six hours and patients usually get results within a day. 268,000 South Koreans have been
tested for the virus — about one in every 200 citizens, according to South Korean foreign

minister Kang Kyung-wha.

ADVERTISEMENT



After surpassing 8,000 cases, the number of new cases is now smaller than the number of
those fully cured. The South Korean foreign minister told the BBC that testing was key.
"Testing is central because that leads to early detection, it minimises further spread and it
quickly treats those found with the virus," she said. "That is the key behind our very low

fatality rate as well."

The data from South Korea is in stark contrast to countries like the UK, where there is
currently no community testing of people with symptoms self-isolating at home. The

government is under mounting pressure to do more.

Although Britain has carried out more tests when compared to many others around the
world it is still lagging well behind the likes of South Korea and Italy, which as of March 17
had carried out 148,657 tests. Yesterday that figure stood at just under 138,000 and five days
ago it was 86,000.

As of 9am on Tuesday, a total of 50,442 tests had been carried out in the UK, with 1,950
positive results and 48,492 negative. Health secretary Matt Hancock tweeted that a record
7,500 tests had been done in the past 24 hours.

¥ % . Matt Hancock

@MattHancock
A record 7,500 tests done over the past 24 hours. More to come
https://t.co/EoQVsSEakk

03:45 PM - 17 Mar 2020

Reply Retweet Favorite

The actual number of cases in the UK was estimated on Monday to be between 35,000 and

50,000, with this number expected to grow rapidly in the coming weeks.

This week the UK government shifted to a strategy to "suppress" the outbreak and scaling up
testing could prove challenging. There has been growing criticism of its approach on testing;
as the number of cases soars, people with mild symptoms are now being advised to stay at
home without being tested. It means that many coronavirus sufferers will never know for

sure whether or not they had it.

ADVERTISEMENT

At the moment, testing is largely restricted to all those in intensive care units, and those with
pneumonia or significant respiratory infections in hospital. This is because there is limited
testing capability, according to the government scientists, which must be directed to the

most serious patients where doctors need to make decisions based on clinical need.

On Tuesday, the government’s chief scientific adviser Patrick Vallance told the Commons

health select committee that he had been “pushing for” a “big increase in testing” in the UK.



He said there was a lot of work going on within Public Health England, the NHS and the
Department of Health and Social Care to select a test that could be used more widely in the

community.

The government should work closely with the private sector, he added, so “we can get things

out there faster on the community side”.

There are also deep concerns among NHS workers that they are not getting the tests they

need, amid fears that they are unwittingly spreading the virus to vulnerable patients.

Doctors and nurses, as well as frontline health and emergency personnel, in China and Italy

are among the many that have died from the disease.

Alberto Nardelli is Europe editor for BuzzFeed News and is based in London.
Contact Alberto Nardelli at alberto.nardelli@buzzfeed.com.

Emily Ashton is a senior political correspondent for BuzzFeed News and is based in London.
Contact Emily Ashton at emily.ashton@buzzfeed.com.
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Did Federal Officials Really Question W.H.O. Tests for Coronavirus? ...  https:/www.nytimes.com/2020/03/17/health/coronavirus-tests-who.html
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Did Federal Officials Really Question W.H.O. Tests for
Coronavirus?

Dr. Deborah Birx said she did not mean to suggest the widely used diagnostic tests generated frequent
false-positive results.

" By Donald G. McNeil Jr.

4

March 17, 2020

At a time when the Trump administration is facing intense criticism for its failure to make coronavirus tests
available to millions of nervous Americans, remarks by a federal health official on Tuesday appeared to
suggest that the World Health Organization’s diagnostic tests were wildly inaccurate.

In a somewhat rambling answer to a question related to W.H.O. tests, Dr. Deborah Birx, the White House
coronavirus response coordinator, said: “It doesn’t help to put out a test where 50 percent or 47 percent were
false positives. Imagine what that would mean to the American people. Imagine what that would mean to tell
someone they were positive when they weren’t.”

It was not clear where Dr. Birx got those figures, but obviously such an inaccurate test would be worthless.
Late on Tuesday night, Dr. Birx confirmed that although she was responding to a question about the W.H.O.
test, she was referring to a study of an early diagnostic test used in China.

The paper found that, in a specific subset of those tested in China — asymptomatic contacts of known cases —
the tests wrongly found them to be positive 47 percent of the time.

But there have been no suggestions that the W.H.O. test, distributed worldwide, has such significant accuracy
problems. On Tuesday night, Dr. Birx said she has not looked into the W.H.O. test, “but I assume it is
functional.”

Dr. Birx was asked several questions by reporters about the lack of tests during the news conference, and
came and went to the microphone several times.

Early on, she was asked a question that the administration has struggled to deal with: If federal officials have
shipped millions of tests, as White House officials have said several times, why have only 60,000 Americans
been tested?

Latest Updates: Coronavirus Outbreak
* Debate roils White House over an untested drug the president insists on promoting.
* As many as half of those with the coronavirus could be asymptomatic, Fauci says.
* As cases rise in Japan, the prime minister considers declaring an emergency.

See more updates Updated 1h ago

More live coverage: Markets New York

Dr. Birx answered that tests in the United States were now being made by many producers, which is correct.
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Differing diagnostic tests are now made by state laboratories, medical school laboratories and private
companies like Thermo Fisher, which she mentioned as an example.

Dr. Birx said she was strongly urging commercial providers to get their tests out, but of course, they first had
to prove to the Food and Drug Administration that they were of high quality.

Later, she was asked about a criticism made by former Vice President Joseph R. Biden Jr. in Monday’s night’s
debate. He said the W.H.O. had “offered tests to the United States but we didn’t buy them.”

In her answer, she did not refer to the W.H.O. tests at all, but said, “We don’t buy tests that haven’t been
quality-controlled and they show us the data," then adding that a test with high rates of inaccuracy would be a
disaster.

‘ ModularDx Kit  Crannel 520 [[5F
1| wuhan CoV RdRP-gene

A coronavirus test Kit.
Kamran Jebreili/Associated Press

A spokeswoman for the W.H.O. said she did not know what Dr. Birx was referring to, but the agency had been
supplying kits to member nations since January.

The accuracy of the test was validated by three laboratories before it was rolled out, the spokeswoman said,
and it had consistently showed “good performance in laboratory and clinical use, and neither a significant
number of false positive nor false negative results have been reported.”

Sign up to receive an email when we publish a new story about the .
. Sign Up
coronavirus outbreak.

In any case, Mr. Biden’s assertion that the Trump administration refused tests offered by the W.H.O. appears
to be wrong. The W.H.O. does not sell tests to wealthy countries, which usually prefer to make their own.

Dr. Anne Schuchat, deputy principal director of the Centers for Disease Control and Prevention, confirmed
that the W.H.O. gave test Kits “primarily to underresourced countries.” Another administration official,
speaking on the condition of anonymity, confirmed that the W.H.O. had never offered to sell or give tests to the
United States.

China, Hong Kong, France, Germany, Thailand and the United States have all designed their own tests,
according to the W.H.O. website. Each one looks for the presence of two or three short stretches of viral genes.

For example, the C.D.C’s test looks at three targets on the N gene, while the tests ordered by the W.H.O. look
at bits of the N gene, the RARP gene and the E gene. Each gene performs a different function in helping the
virus break into cells, hijack their DNA machinery and reproduce million of copies of itself.

For countries that are unable to make the tests or buy them from other countries, the W.H.O. asks academic
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or government laboratories to make tests.

It then delivers them to poor and middle-income countries at low or no cost, paying for them out of
emergency funds or loans from institutions like the World Bank.

The test ordered by the W.H.O. was designed in a lab run by Dr. Christian Drosten at the medical school of
Berlin’s Charity Hospital, which is considered one of the world’s top genomic laboratories.

According to a detailed description of the test posted on the W.H.O. website, in its initial rollout, it was
accurate 100 percent of the time.

In a Feb. 21 email, another W.H.O. spokesman said the test’s accuracy had been verified by three other
laboratories before it was sent to a German diagnostics company for manufacturing. There had been no
problems with the first shipment of 250,000 doses, he said.

Dr. Michael Mina, an assistant professor of epidemiology at the Harvard School of Public Health, said both the
W.H.O. test and the initial C.D.C. tests were “exceptional” in their accuracy.

The problems with the C.D.C. test have been attributed to flaws in the manufacturing of reagents for Kits, not
in the C.D.Cs design.

No test is accurate 100 percent of the time, but the errors are usually introduced by medical personnel who
fail to take samples correctly or lab personnel who run the test incorrectly or accidentally contaminate it with
stray DNA.

For example, in February an American passenger released from the cruise ship Westerdam, which went from
port to port for many days before Cambodia allowed it to dock, tested positive for the virus as she passed
through Malaysia, setting off a crisis.

The C.D.C. later said she did not have the virus and judged the Malaysian test to be a likely false positive.

Since Malaysia did not have its own test, it presumably used the W.H.O.’s. But Malaysia does not have a top-
quality lab, and many labs make initial errors when they are rolling out a new test.

Sheri Fink and Ellen Gabler contributed reporting from New York. Abby Goodnough contributed reporting from Washington.

The Coronavirus Outbreak

Frequently Asked Questions and Advice

Updated April 4, 2020

e Should | wear a mask?
The C.D.C. has recommended that all Americans wear cloth masks if they
go out in public. This is a shift in federal guidance reflecting new concerns
that the coronavirus is being spread by infected people who have no
symptoms. Until now, the C.D.C., like the W.H.O., has advised that ordinary
people don’'t need to wear masks unless they are sick and coughing. Part
of the reason was to preserve medical-grade masks for health care
workers who desperately need them at a time when they are in
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Finland scoffs at WHO's coronavirus testing
protocol, suggests organization doesn't
understand how pandemics work
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A senior Finnish health official has dismissed a World Health Organization

(WHO) advisory toitestiascmanypeopledas possible for coronavirus,
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arguing that such a measure would be completely illogical when combating
a pandemic.

Finland's head of health security, Mika Salminen, took aim at the notion
that stopping the spread of Covid-19 requires testing on a mass-scale.

"We don't understand the WHQO's instructions for testing. We can't fully
remove the disease from the world anymore,"”she said, adding: "/f
someone claims that, they don't understand pandemics.”

Citing limited supplies, Finland has narrowed coronavirus testing to high-
risk individuals and medical workers. Salminen told local media that
screening for the virus should be done where it will be "effective, " not
simply "where there is concern”about the respiratory disease.

ALSO ON RT.COM

China reports record number of imported Covid-
19 cases from US & Europe as global death toll
exceeds 10,000
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"Those who may be sick at home do not benefit from testing,” she said.

The Finnish health official noted that administering the test drains valuable
medical resources and personnel from those who need it most.

Finland has 400 confirmed cases of coronavirus but no reported deaths,
according to a tally compiled by Johns Hopkins University.

Like this story? Share it with a friend!
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RESEARCH LETTER

Positive RT-PCR Test Results in Patients Recovered
From COVID-19

Previous studies on coronavirus disease 2019 (COVID-19)
mainly focused on epidemiological, clinical, and radiological
features of patients with confirmed infection.!* Little atten-
tion has been paid to the follow-up of recovered patients.

Methods | One hospitalized patient and 3 patients (all medical
personnel) quarantined at home with COVID-19 were treated
at Zhongnan Hospital of Wuhan University, Wuhan, China,
from January 1, 2020, to February 15, 2020, and evalu-
ated with real-time reverse transcriptase-polymerase chain
reaction (RT-PCR) tests for COVID-19 nucleic acid to deter-
mine if they could return to work. All the following criteria®
had to be met for hospital discharge or discontinuation
of quarantine: (1) normal temperature lasting longer than
3 days, (2) resolved respiratory symptoms, (3) substantially
improved acute exudative lesions on chest computed tomog-
raphy (CT) images, and (4) 2 consecutively negative RT-PCR
test results separated by at least 1 day.

The RT-PCR tests were performed on throat swabs follow-
ing a previously described method.! The RT-PCR test kits
(BioGerm) were recommended by the Chinese Center for Dis-
ease Control and Prevention. The same technician and brand
of test kit was used for all RT-PCR testing reported; both in-
ternal controls and negative controls were routinely per-
formed with each batch of tests.

Demographic information, laboratory findings, and radio-
logical features were collected from electronic medical rec-
ords. After recovery, patients and their families were con-
tacted directly, and patients were asked to visit the hospital
to collect throat swabs for the RT-PCR tests.

This study was approved by the Zhongnan Hospital of
Wuhan University institutional review board and the need for
informed consent was waived.

Results | All 4 patients were exposed to the novel 2019
coronavirus through work as medical professionals. Two
were male and the age range was 30 to 36 years. Among 3
of the patients, fever, cough, or both occurred at onset.
One patient was initially asymptomatic and underwent
thin-section CT due to exposure to infected patients. All
patients had positive RT-PCR test results and CT imaging
showed ground-glass opacification or mixed ground-glass
opacification and consolidation. The severity of disease was
mild to moderate.

Antiviral treatment (75 mg of oseltamivir taken orally
every 12 hours) was provided for the 4 patients. For 3 of the
patients, all clinical symptoms and CT imaging abnormalities
had resolved. The CT imaging for the fourth patient showed
delicate patches of ground-glass opacity. All 4 patients had

jama.com

2 consecutive negative RT-PCR test results. The time from
symptom onset to recovery ranged from 12 to 32 days.

After hospital discharge or discontinuation of quarantine,
the patients were asked to continue the quarantine protocol
at home for 5 days. The RT-PCR tests were repeated 5 to 13
days later and all were positive. All patients had 3 repeat
RT-PCR tests performed over the next 4 to 5 days and all were
positive. An additional RT-PCR test was performed using a kit
from a different manufacturer and the results were also posi-
tive for all patients. The patients continued to be asymptom-
atic by clinician examination and chest CT findings showed
no change from previous images. They did not report contact
with any person with respiratory symptoms. No family mem-
ber was infected.

Discussion | Four patients with COVID-19 who met criteria for
hospital discharge or discontinuation of quarantine in China
(absence of clinical symptoms and radiological abnormalities
and 2 negative RT-PCR test results) had positive RT-PCR test
results 5 to 13 days later. These findings suggest that at least a
proportion of recovered patients still may be virus carriers.
Although no family members were infected, all reported
patients were medical professionals and took special care
during home quarantine. Current criteria for hospital dis-
charge or discontinuation of quarantine and continued
patient management may need to be reevaluated. Although
false-negative RT-PCR test results could have occurred as
suggested by a previous study,® 2 consecutively negative
RT-PCR test results plus evidence from clinical characteris-
tics and chest CT findings suggested that the 4 patients quali-
fied for hospital discharge or discontinuation of quarantine.
The study was limited to a small number of patients with
mild or moderate infection. Further studies should follow up
patients who are not health care professionals and who have
more severe infection after hospital discharge or discontinu-
ation of quarantine. Longitudinal studies on a larger cohort
would help to understand the prognosis of the disease.
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Covert COVID-19 and
false-positive dengue
serology in Singapore

Dengue and coronavirus disease 2019
(COVID-19) are difficult to distinguish
because they have shared clinical and
laboratory features.*” We describe
two patients in Singapore with false-
positive results from rapid serological
testing for dengue, who were later
confirmed to have severe acute
respiratory syndrome coronavirus 2
(SARS-CoV-2) infection, the causative
virus of COVID-19.

The first case is a 57-year-old man
with no relevant past medical, travel,
or contact history, who presented to
a regional hospital on Feb 9, 2020,
with 3 days of fever and cough. He
had thrombocytopenia (platelet
count 140x10°/mL) and a normal
chest radiograph. He was discharged
after a negative rapid test for dengue
NS1, IgM, and IgG (SD Bioline Dengue
Duo Kit; Abbott, South Korea). He
returned to a public primary health-
care clinic with persistent fever,
worsening thrombocytopenia
(89 x10°/mL), and new onset
lymphopenia (0-43 x10°/mL). A
repeat dengue rapid test was positive
for dengue IgM and IgG (Dengue
Combo; Wells Bio, South Korea). He
was referred to hospital for dengue
with worsening cough and dyspnoea.
A chest radiograph led to testing for
SARS-CoV-2 by RT-PCR (in-house
laboratory-developed test detecting
the N and ORFlab genes) from a
nasopharyngeal swab, which returned
positive. The original seropositive
sample and additional urine and blood
samples tested negative for dengue,
chikungunya, and Zika viruses by
RT-PCR,** and a repeat dengue rapid
test (SD Bioline) was also negative.
Thus, the initial dengue seroconversion
result was deemed a false positive.

The second case is a 57-year-
old woman with no relevant past
medical, travel, or contact history,
who presented to a regional hospital

on Feb 13, 2020, with fever, myalgia,
a mild cough of 4 days, and 2 days of
diarrhoea. She had thrombocytopenia
(92 x10°/mL) and tested positive for
dengue IgM (SD Bioline). She was
discharged with outpatient follow
up for dengue fever. She returned
2 days later with a persistent fever,

worsening thrombocytopenia
(65x10°/mL), and new onset
lymphopenia (0-94 x 10°/mL).

Liver function tests were abnormal
(aspartate aminotransferase 69 U/L
[reference range 10-30 U/L], alanine
aminotransferase 67 U/L [reference
range <55 U/L], total bilirubin
35-8 pmol/L [reference range
4-7-23-2 pmol/L]). Chest radiography
was normal and she was admitted for
dengue fever. She remained febrile
despite normalisation of her blood
counts and developed dyspnoea 3 days
after admission. She was found to be
positive for SARS-CoV-2 by RT-PCR
from a nasopharyngeal swab. A repeat
dengue test (SD Bioline) was negative
and an earlier blood sample also tested
negative for dengue by RT-PCR.® The
initial dengue IgM result was deemed to
be a false positive.

Failing to consider COVID-19 because
of a positive dengue rapid test result
has serious implications not only for
the patient but also for public health.
Our cases highlight the importance
of recognising false-positive dengue
serology results (with different
commercially available assays) in
patients with COVID-19. We emphasise
the urgent need for rapid, sensitive,
and accessible diagnostic tests for
SARS-CoV-2, which need to be highly
accurate to protect public health.
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First Case of 2019 Novel Coronavirus
in the United States
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Kathy H. Lofy, M.D., John Wiesman, Dr.P.H., Hollianne Bruce, M.P.H.,
Christopher Spitters, M.D., Keith Ericson, P.A.-C., Sara Wilkerson, M.N.,
Ahmet Tural, M.D., George Diaz, M.D., Amanda Cohn, M.D., LeAnne Fox, M.D.,
Anita Patel, Pharm.D., Susan |. Gerber, M.D., Lindsay Kim, M.D.,
Suxiang Tong, Ph.D., Xiaoyan Lu, M.S., Steve Lindstrom, Ph.D.,
Mark A. Pallansch, Ph.D., William C. Weldon, Ph.D.,
Holly M. Biggs, M.D., Timothy M. Uyeki, M.D., and Satish K. Pillai, M.D.,
for the Washington State 2019-nCoV Case Investigation Team*

SUMMARY

An outbreak of novel coronavirus (2019-nCoV) that began in Wuhan, China, has
spread rapidly, with cases now confirmed in multiple countries. We report the first
case of 2019-nCoV infection confirmed in the United States and describe the iden-
tification, diagnosis, clinical course, and management of the case, including the
patient’s initial mild symptoms at presentation with progression to pneumonia on
day 9 of illness. This case highlights the importance of close coordination between
clinicians and public health authorities at the local, state, and federal levels, as
well as the need for rapid dissemination of clinical information related to the care
of patients with this emerging infection.

N DECEMBER 31, 2019, CHINA REPORTED A CLUSTER OF CASES OF PNEU-

monia in people associated with the Huanan Seafood Wholesale Market in

Wuhan, Hubei Province.! On January 7, 2020, Chinese health authorities
confirmed that this cluster was associated with a novel coronavirus, 2019-nCoV.?
Although cases were originally reported to be associated with exposure to the sea-
food market in Wuhan, current epidemiologic data indicate that person-to-person
transmission of 2019-nCoV is occurring.>® As of January 30, 2020, a total of 9976
cases had been reported in at least 21 countries,” including the first confirmed
case of 2019-nCoV infection in the United States, reported on January 20, 2020.
Investigations are under way worldwide to better understand transmission dynam-
ics and the spectrum of clinical illness. This report describes the epidemiologic
and clinical features of the first case of 2019-nCoV infection confirmed in the
United States.

CASE REPORT

On January 19, 2020, a 35-year-old man presented to an urgent care clinic in Snohom-
ish County, Washington, with a 4-day history of cough and subjective fever. On check-
ing into the clinic, the patient put on a mask in the waiting room. After waiting
approximately 20 minutes, he was taken into an examination room and underwent
evaluation by a provider. He disclosed that he had returned to Washington State
on January 15 after traveling to visit family in Wuhan, China. The patient stated
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Figure 1. Posteroanterior and Lateral Chest Radiographs, January 19, 2020 (lliness Day 4).

No thoracic abnormalities were noted.

that he had seen a health alert from the U.S.
Centers for Disease Control and Prevention (CDC)
about the novel coronavirus outbreak in China and,
because of his symptoms and recent travel, decided
to see a health care provider.

Apart from a history of hypertriglyceridemia,
the patient was an otherwise healthy nonsmoker.
The physical examination revealed a body tempera-
ture of 37.2°C, blood pressure of 134/87 mm Hg,
pulse of 110 beats per minute, respiratory rate of
16 breaths per minute, and oxygen saturation of
96% while the patient was breathing ambient air.
Lung auscultation revealed rhonchi, and chest
radiography was performed, which was reported
as showing no abnormalities (Fig. 1). A rapid
nucleic acid amplification test (NAAT) for influ-
enza A and B was negative. A nasopharyngeal
swab specimen was obtained and sent for detec-
tion of viral respiratory pathogens by NAAT; this
was reported back within 48 hours as negative
for all pathogens tested, including influenza A
and B, parainfluenza, respiratory syncytial virus,
rhinovirus, adenovirus, and four common corona-
virus strains known to cause illness in humans
(HKU1, NL63, 229E, and OC43).

Given the patient’s travel history, the local and
state health departments were immediately noti-
fied. Together with the urgent care clinician,
the Washington Department of Health noti-
fied the CDC Emergency Operations Center. Al-
though the patient reported that he had not
spent time at the Huanan seafood market and
reported no known contact with ill persons dur-

ing his travel to China, CDC staff concurred with
the need to test the patient for 2019-nCoV on the
basis of current CDC “persons under investigation”
case definitions.® Specimens were collected in
accordance with CDC guidance and included se-
rum and nasopharyngeal and oropharyngeal swab
specimens. After specimen collection, the patient
was discharged to home isolation with active
monitoring by the local health department.

On January 20, 2020, the CDC confirmed that
the patient’s nasopharyngeal and oropharyngeal
swabs tested positive for 2019-nCoV by real-time
reverse-transcriptase—polymerase-chain-reaction
(tRT-PCR) assay. In coordination with CDC sub-
ject-matter experts, state and local health offi-
cials, emergency medical services, and hospital
leadership and staff; the patient was admitted to
an airborne-isolation unit at Providence Region-
al Medical Center for clinical observation, with
health care workers following CDC recommen-
dations for contact, droplet, and airborne pre-
cautions with eye protection.’

On admission, the patient reported persistent
dry cough and a 2-day history of nausea and vom-
iting; he reported that he had no shortness of
breath or chest pain. Vital signs were within nor-
mal ranges. On physical examination, the patient
was found to have dry mucous membranes. The
remainder of the examination was generally un-
remarkable. After admission, the patient received
supportive care, including 2 liters of normal sa-
line and ondansetron for nausea.

On days 2 through 5 of hospitalization (days
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Figure 2. Symptoms and Maximum Body Temperatures According to Day of lliness and Day of Hospitalization, January 16 to January 30, 2020.

6 through 9 of illness), the patient’s vital signs
remained largely stable, apart from the develop-
ment of intermittent fevers accompanied by pe-
riods of tachycardia (Fig. 2). The patient contin-
ued to report a nonproductive cough and appeared
fatigued. On the afternoon of hospital day 2, the
patient passed a loose bowel movement and re-
ported abdominal discomfort. A second episode
of loose stool was reported overnight; a sample
of this stool was collected for rRT-PCR testing,
along with additional respiratory specimens (na-
sopharyngeal and oropharyngeal) and serum. The
stool and both respiratory specimens later tested
positive by rRT-PCR for 2019-nCoV, whereas the
serum remained negative.

Treatment during this time was largely sup-
portive. For symptom management, the patient
received, as needed, antipyretic therapy consisting
of 650 mg of acetaminophen every 4 hours and
600 mg of ibuprofen every 6 hours. He also re-
ceived 600 mg of guaifenesin for his continued
cough and approximately 6 liters of normal sa-
line over the first 6 days of hospitalization.

The nature of the patient isolation unit per-
mitted only point-of-care laboratory testing ini-
tially; complete blood counts and serum chemi-
cal studies were available starting on hospital
day 3. Laboratory results on hospital days 3 and 5

(illness days 7 and 9) reflected leukopenia, mild
thrombocytopenia, and elevated levels of creatine
kinase (Table 1). In addition, there were alterations
in hepatic function measures: levels of alkaline
phosphatase (68 U per liter), alanine aminotrans-
ferase (105 U per liter), aspartate aminotransferase
(77 U per liter), and lactate dehydrogenase (465 U
per liter) were all elevated on day 5 of hospital-
ization. Given the patient’s recurrent fevers, blood
cultures were obtained on day 4; these have
shown no growth to date.

A chest radiograph taken on hospital day 3
(illness day 7) was reported as showing no evi-
dence of infiltrates or abnormalities (Fig. 3). How-
ever, a second chest radiograph from the night of
hospital day 5 (illness day 9) showed evidence of
pneumonia in the lower lobe of the left lung
(Fig. 4). These radiographic findings coincided
with a change in respiratory status starting on
the evening of hospital day 5, when the patient’s
oxygen saturation values as measured by pulse
oximetry dropped to as low as 90% while he was
breathing ambient air. On day 6, the patient was
started on supplemental oxygen, delivered by na-
sal cannula at 2 liters per minute. Given the
changing clinical presentation and concern about
hospital-acquired pneumonia, treatment with
vancomycin (a 1750-mg loading dose followed
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Figure 3. Posteroanterior and Lateral Chest Radiographs, January 22, 2020 (lllness Day 7, Hospital Day 3).

No acute intrathoracic plain-film abnormality was noted.

by 1 g administered intravenously every 8 hours)
and cefepime (administered intravenously every
8 hours) was initiated.

On hospital day 6 (illness day 10), a fourth
chest radiograph showed basilar streaky opacities
in both lungs, a finding consistent with atypical
pneumonia (Fig. 5), and rales were noted in both
lungs on auscultation. Given the radiographic
findings, the decision to administer oxygen sup-
plementation, the patient’s ongoing fevers, the
persistent positive 2019-nCoV RNA at multiple
sites, and published reports of the development
of severe pneumonia®* at a period consistent with
the development of radiographic pneumonia in
this patient, clinicians pursued compassionate
use of an investigational antiviral therapy. Treat-
ment with intravenous remdesivir (a novel nucleo-
tide analogue prodrug in development!®") was
initiated on the evening of day 7, and no adverse
events were observed in association with the
infusion. Vancomycin was discontinued on the
evening of day 7, and cefepime was discontinued
on the following day, after serial negative pro-
calcitonin levels and negative nasal PCR testing
for methicillin-resistant Staphylococcus aureus.

On hospital day 8 (illness day 12), the patient’s
clinical condition improved. Supplemental oxy-
gen was discontinued, and his oxygen saturation
values improved to 94 to 96% while he was
breathing ambient air. The previous bilateral

Figure 4. Posteroanterior Chest Radiograph, January 24, 2020 (lllness Day 9,
Hospital Day 5).

Increasing left basilar opacity was visible, arousing concern about pneumonia.

lower-lobe rales were no longer present. His ap-
petite improved, and he was asymptomatic aside
from intermittent dry cough and rhinorrhea. As
of January 30, 2020, the patient remains hospi-
talized. He is afebrile, and all symptoms have re-
solved with the exception of his cough, which is
decreasing in severity.
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Figure 5. Anteroposterior and Lateral Chest Radiographs, January 26, 2020 (lliness Day 10, Hospital Day 6).

Stable streaky opacities in the lung bases were visible, indicating likely atypical pneumonia; the opacities have
steadily increased in density over time.

METHODS

SPECIMEN COLLECTION

Clinical specimens for 2019-nCoV diagnostic
testing were obtained in accordance with CDC
guidelines."? Nasopharyngeal and oropharyngeal
swab specimens were collected with synthetic
fiber swabs; each swab was inserted into a sepa-
rate sterile tube containing 2 to 3 ml of viral
transport medium. Serum was collected in a
serum separator tube and then centrifuged in
accordance with CDC guidelines. The urine and
stool specimens were each collected in sterile
specimen containers. Specimens were stored
between 2°C and 8°C until ready for shipment to
the CDC. Specimens for repeat 2019-nCoV test-
ing were collected on illness days 7, 11, and 12
and included nasopharyngeal and oropharyngeal
swabs, serum, and urine and stool samples.

DIAGNOSTIC TESTING FOR 2019-NCOV
Clinical specimens were tested with an rRT-PCR
assay that was developed from the publicly released
virus sequence. Similar to previous diagnostic as-
says for severe acute respiratory syndrome coro-
navirus (SARS-CoV) and Middle East respiratory
syndrome coronavirus (MERS-CoV), it has three
nucleocapsid gene targets and a positive control
target. A description of this assay'® and sequence
information for the rRT-PCR panel primers and
probes' are available on the CDC Laboratory
Information website for 2019-nCoV."

GENETIC SEQUENCING
On January 7, 2020, Chinese researchers shared
the full genetic sequence of 2019-nCoV through
the National Institutes of Health GenBank data-
base!® and the Global Initiative on Sharing All
Influenza Data (GISAID)" database; a report about
the isolation of 2019-nCoV was later published.!®
Nucleic acid was extracted from rRT-PCR—positive
specimens (oropharyngeal and nasopharyngeal)
and used for whole-genome sequencing on both
Sanger and next-generation sequencing plat-
forms (Illumina and Minlon). Sequence assem-
bly was completed with the use of Sequencher
software, version 5.4.6 (Sanger); minimap soft-
ware, version 2.17 (Minlon); and freebayes soft-
ware, version 1.3.1 (MiSeq). Complete genomes
were compared with the available 2019-nCoV
reference sequence (GenBank accession number
NC_045512.2).

RESULTS

SPECIMEN TESTING FOR 2019-NCOV
The initial respiratory specimens (nasopharyngeal
and oropharyngeal swabs) obtained from this
patient on day 4 of his illness were positive for
2019-nCoV (Table 2). The low cycle threshold
(Ct) values (18 to 20 in nasopharyngeal speci-
mens and 21 to 22 in oropharyngeal specimens)
on illness day 4 suggest high levels of virus in
these specimens, despite the patient’s initial mild
symptom presentation. Both upper respiratory
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Table 2. Results of Real-Time Reverse-Transcriptase—Polymerase-Chain-Reaction Testing for the 2019 Novel Coronavirus
(2019-nCoV).¥
Specimen lllness Day 4 lllness Day 7 lliness Day 11 lliness Day 12
Nasopharyngeal swab Positive Positive Positive Positive
(Ct, 18-20) (Ct, 23-24) (Ct, 33-34) (Ct, 37-40)
Oropharyngeal swab Positive Positive Positive Negative
(Ct, 21-22) (Ct, 32-33) (Ct, 36-40)
Serum Negative Negative Pending Pending
Urine NT Negative NT NT
Stool NT Positive NT NT
(Ct, 36-38)

* Lower cycle threshold (Ct) values indicate higher viral loads. NT denotes not tested.

specimens obtained on illness day 7 remained
positive for 2019-nCoV, including persistent high
levels in a nasopharyngeal swab specimen (Ct val-
ues, 23 to 24). Stool obtained on illness day 7
was also positive for 2019-nCoV (Ct values, 36 to
38). Serum specimens for both collection dates
were negative for 2019-nCoV. Nasopharyngeal
and oropharyngeal specimens obtained on ill-
ness days 11 and 12 showed a trend toward de-
creasing levels of virus. The oropharyngeal spec-
imen tested negative for 2019-nCoV on illness
day 12. The rRT-PCR results for serum obtained
on these dates are still pending.

GENETIC SEQUENCING

The full genome sequences from oropharyngeal
and nasopharyngeal specimens were identical to
one another and were nearly identical to other
available 2019-nCoV sequences. There were only
3 nucleotides and 1 amino acid that differed at
open reading frame 8 between this patient’s
virus and the 2019-nCoV reference sequence
(NC_045512.2). The sequence is available through
GenBank (accession number MN985325).1¢

DISCUSSION
Our report of the first confirmed case of 2019-
nCoV in the United States illustrates several as-
pects of this emerging outbreak that are not yet
fully understood, including transmission dynam-
ics and the full spectrum of clinical illness. Our
case patient had traveled to Wuhan, China, but
reported that he had not visited the wholesale
seafood market or health care facilities or had
any sick contacts during his stay in Wuhan. Al-
though the source of his 2019-nCoV infection is
unknown, evidence of person-to-person trans-
mission has been published. Through January

30, 2020, no secondary cases of 2019-nCoV re-
lated to this case have been identified, but
monitoring of close contacts continues."

Detection of 2019-nCoV RNA in specimens
from the upper respiratory tract with low Ct
values on day 4 and day 7 of illness is suggestive
of high viral loads and potential for transmissi-
bility. It is notable that we also detected 2019-
nCoV RNA in a stool specimen collected on day
7 of the patient’s illness. Although serum speci-
mens from our case patient were repeatedly
negative for 2019-nCoV, viral RNA has been de-
tected in blood in severely ill patients in China.*
However, extrapulmonary detection of viral RNA
does not necessarily mean that infectious virus
is present, and the clinical significance of the
detection of viral RNA outside the respiratory
tract is unknown at this time.

Currently, our understanding of the clinical
spectrum of 2019-nCoV infection is very limited.
Complications such as severe pneumonia, respi-
ratory failure, acute respiratory distress syn-
drome (ARDS), and cardiac injury, including fa-
tal outcomes, have been reported in China.*#2
However, it is important to note that these cases
were identified on the basis of their pneumonia
diagnosis and thus may bias reporting toward
more severe outcomes.

Our case patient initially presented with mild
cough and low-grade intermittent fevers, with-
out evidence of pneumonia on chest radiography
on day 4 of his illness, before having progres-
sion to pneumonia by illness day 9. These non-
specific signs and symptoms of mild illness
early in the clinical course of 2019-nCoV infec-
tion may be indistinguishable clinically from
many other common infectious diseases, particu-
larly during the winter respiratory virus season.
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In addition, the timing of our case patient’s
progression to pneumonia on day 9 of illness is
consistent with later onset of dyspnea (at a me-
dian of 8 days from onset) reported in a recent
publication.* Although a decision to administer
remdesivir for compassionate use was based on
the case patient’s worsening clinical status, ran-
domized controlled trials are needed to deter-
mine the safety and efficacy of remdesivir and
any other investigational agents for treatment of
patients with 2019-nCoV infection.

We report the clinical features of the first
reported patient with 2019-nCoV infection in the
United States. Key aspects of this case included
the decision made by the patient to seek medical
attention after reading public health warnings
about the outbreak; recognition of the patient’s
recent travel history to Wuhan by local providers,
with subsequent coordination among local, state,
and federal public health officials; and identifica-
tion of possible 2019-nCoV infection, which al-
lowed for prompt isolation of the patient and sub-
sequent laboratory confirmation of 2019-nCoV, as
well as for admission of the patient for further

evaluation and management. This case report
highlights the importance of clinicians eliciting
a recent history of travel or exposure to sick con-
tacts in any patient presenting for medical care
with acute illness symptoms, in order to ensure
appropriate identification and prompt isolation
of patients who may be at risk for 2019-nCoV
infection and to help reduce further transmis-
sion. Finally, this report highlights the need to
determine the full spectrum and natural history
of clinical disease, pathogenesis, and duration of
viral shedding associated with 2019-nCoV infec-
tion to inform clinical management and public
health decision making.

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of
the Centers for Disease Control and Prevention.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

We thank the patient; the nurses and clinical staff who are
providing care for the patient; staff at the local and state health
departments; staff at the Washington State Department of
Health Public Health Laboratories and at the Centers for Dis-
ease Control and Prevention (CDC) Division of Viral Disease
Laboratory; CDC staff at the Emergency Operations Center; and
members of the 2019-nCoV response teams at the local, state,
and national levels.
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What if the Chinese had not tested their patients for coronavirus or there had not been any test? Would
we have carried on with our lives, without restrictions, not worrying about some deaths here and there
among old people, which we see every winter? | think so.

The estimate for the case-fatality rate for coronavirus infections is around 2% (1). For the mild influenza
pandemic in 2009, and the following years, the median case-fatality rate in the studies was around 1% for
laboratory confirmed influenza (2, figure 3).

WHO estimates that seasonal influenza may result in 290,000 to 650,000 deaths each year due to
respiratory diseases alone (3). About 4,000 have died so far from coronavirus.

Why all the panic? Is it evidence-based healthcare to close schools and universities, cancel flights and
meetings, forbid travel, and to isolate people wherever they happen to fall ill? In Denmark, the
government recommends cancellation of events with over 1000 participants. When some organisers crept
just below 1000, they were attacked by professors in virology and microbiology. But if it is wrong to invite
990 people, it should also be wrong to invite 980, and so forth. Where does this stop? And should big
shopping centres be closed, too? (4)

1 Razai MS, Doerholt K, Ladhani S, Oakeshott P. Coronavirus disease 2019 (covid-19): a guide for UK
GPs. BMJ 2020;368:m800.

2 Wong JY1 Kelly H, Ip DK, Wu JT, Leung GM, Cowling BJ. Case fatality risk of influenza A
(H1N1pdmO09): a systematic review. Epidemiology 2013;24:830-41.

3 WHO. Burden of disease. https://www.who.int/influenza/surveillance monitoring/bod/en/.

4 Vibjerg T. Leeger kritiserer underholdningsindustrien for ikke at tage corona-situationen alvorligt.
Jyllands-Posten 2020; 8. marts:10. [Doctors criticise the entertainment industry for not taking the Corona
situation seriously]
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Why The WHO Faked A Pandemic

@ Michael Fumento Subscriber

(@ This article is more than 10 years old.

The World Health Organization has suddenly gone from crying "The sky is falling!" like
a cackling Chicken Little to squealing like a stuck pig. The reason: charges that the
agency deliberately fomented swine flu hysteria. "The world is going through a real
pandemic. The description of it as a fake is wrong and irresponsible," the agency claims
on its Web site. A WHO spokesman declined to specify who or what gave this

"description," but the primary accuser is hard to ignore.

The Parliamentary Assembly of the Council of Europe (PACE), a human rights
watchdog, is publicly investigating the WHO's motives in declaring a pandemic. Indeed,
the chairman of its influential health committee, epidemiologist Wolfgang Wodarg, has
declared that the "false pandemic" is "one of the greatest medicine scandals of the
century."

Even within the agency, the director of the WHO Collaborating Center for Epidemiology
in Munster, Germany, Dr. Ulrich Kiel, has essentially labeled the pandemic a hoax. "We
are witnessing a gigantic misallocation of resources [$18 billion so far] in terms of
public health," he said.

They're right. This wasn't merely overcautiousness or simple misjudgment. The
pandemic declaration and all the Klaxon-ringing since reflect sheer dishonesty
motivated not by medical concerns but political ones.

Unquestionably, swine flu has proved to be vastly milder than ordinary seasonal flu. It
kills at a third to a tenth the rate, according to U.S. Centers for Disease Control and
Prevention estimates. Data from other countries like France and Japan indicate it's far

tamer than that.

Indeed, judging by what we've seen in New Zealand and Australia (where the epidemics
have ended), and by what we're seeing elsewhere in the world, we'll have considerably
fewer flu deaths this season than normal. That's because swine flu muscles aside
seasonal flu, acting as a sort of inoculation against the far deadlier strain.

Did the WHO have any indicators of this mildness when it declared the pandemic in
June?

Absolutely, as I wrote at the time. We were then fully 11 weeks into the outbreak and
swine flu had only killed 144 people worldwide--the same number who die of seasonal
flu worldwide every few hours. (An estimated 250,000 to 500,000 per year by the
WHO's own numbers.) The mildest pandemics of the 20th century killed at least a
million people.

But how could the organization declare a pandemic when its own official definition
required "simultaneous epidemics worldwide with enormous numbers of deaths and
illness." Severity--that is, the number of deaths--is crucial, because every year flu causes
"a global spread of disease."

Easy. In May, in what it admitted was a direct response to the outbreak of swine flu the
month before, WHO promulgated a new definition matched to swine flu that simply

eliminated severity as a factor. You could now have a pandemic with zero deaths.

Under fire, the organization is boldly lying about the change, to which anybody with an
Internet connection can attest. In a mid-January virtual conference WHO swine flu
chief Keiji Fukuda stated: "Did WHO change its definition of a pandemic? The answer is
no: WHO did not change its definition." Two weeks later at a PACE conference he
insisted: "Having severe deaths has never been part of the WHO definition."

They did it; but why?

In part, it was CYA for the WHO. The agency was losing credibility over the refusal of
avian flu H5N1 to go pandemic and kill as many as 150 million people worldwide, as its
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Around the world nations heeded the warnings and spent vast sums developing
vaccines and making other preparations. So when swine flu conveniently trotted in, the
WHO essentially crossed out "avian," inserted "swine," and WHO Director-General
Margaret Chan arrogantly boasted, "The world can now reap the benefits of investments
over the last five years in pandemic preparedness.”

But there's more than bureaucratic self-interest at work here. Bizarrely enough, the
'WHO has also exploited its phony pandemic to push a hard left political agenda.

In a September speech WHO Director-General Chan said "ministers of health" should
take advantage of the "devastating impact" swine flu will have on poorer nations to get
out the message that "changes in the functioning of the global economy" are needed to
"distribute wealth on the basis of" values "like community, solidarity, equity and social
justice." She further declared it should be used as a weapon against "international
policies and systems that govern financial markets, economies, commerce, trade and
foreign affairs."

Chan's dream now lies in tatters. All the WHO has done, says PACE's Wodart, is to
destroy "much of the credibility that they should have, which is invaluable to us if
there's a future scare that might turn out to be a killer on a large scale.”

Michael Fumento is director of the nonprofit Independent Journalism Project, where
he specializes in health and science issues. He may be reached at fumento@pobox.com.

Read more Forbes Opinions here.
Michael Fumento
© ..

I’'m an attorney, photo-journalist, and author of five heavily-researched books. I’'ve been a staff

writer for three major newspapers, former nationally syndicated... Read More

Site Feedback Tips Corrections Reprints & Permissions Terms privacy
© 2020 Forbes Media LLC. All Rights Reserved. AdChoices
ADVERTISEMENT

RELATED TOPICS
SEE ALSO
BREAKING | 44,920 views | Mar 31, 2 12:03pm EOT

Chris Cuomo, CNN Anchor And
Andrew Cuomo’s Brother, Diagnosed
With Coronavirus

Alexandra Sternlicht Forbes Staff
Under 30
I cover young people doing big things

2 of 7 01-04-2020, 14:55



Why The WHO Faked A Pandemic

3of7

Power brothers Governor Andrew Cuomo (L) and Chris (R) attend a film screening before the age of ... [+] oi

DIPASUPIL/GETTY IMAGES FOR TRIBECA FILM FESTIVAL
(Updated 11:57am ET, March 31, 2020)

Topline: Novel coronavirus is everywhere—with over 438,000 positive Covid-19 cases
around the world; this is a list of celebrities who have announced they’ve tested positive

for it.

¢ Chris Cuomo: The CNN news anchor and brother of New York Governor
Andrew Cuomo announced via Twitter he is positive for COVID-19. "In his job,
he's combative and argumentative...but that's his job, that's not who he is. He's a
really sweet, beautiful guy, and he's my best friend," said Governor Cuomo in

Tuesday’s press conference.

Christopher C. Cuomo
@ChrisCuomo

Sooooo in these difficult times that seem to
get more difficult and complicated by the day,
| just found out that | am positive for corona
virus. | have been exposed to people in recent
days who have subsequently tested positive
and | had fever, chills and shortness of breath.
| just hope | didn't give it to the kids and
Cristina. That would make me feel worse than

o Jeff Shell: The CEO of NBCUniversal—who took over the executive role of the
nearly $34 billion entertainment giant on January 1—announced he had tested
positive for COVID-19 in an email to his staff on March 26.

¢ Prince Charles: The 71-year-old heir to the British throne tested positive for
novel coronavirus on March 25 and is self-isolating in Scottish royal estate,
according to a Clarence House statement. His last public engagement was March
12.

¢ Harvey Weinstein: The recently convicted Hollywood mogul, who is serving a
23-year prison sentence for rape and sexual assault near Buffalo, New York, was

announced positive for Coronavirus on Sunday and is doing time in isolation.

¢ Rand Paul: The Kentucky Senator became the first senate member to announce

positive results for COcVID-19. He’s asymptomatic and self-quarantined,

https://www.forbes.com/2010/02/05/world-health-organization-swine-f...
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Senator Rand Paul
@RandPaul

Senator Rand Paul has tested positive for COVID-19. He is
feeling fine and is in quarantine. He is asymptomatic and was
tested out of an abundance of caution due to his extensive travel
and events. He was not aware of any direct contact with any
infected person.

66.9K 11:06 PM - Mar 22, 2020

46.4K people are talking about this

¢ Andy Cohen: Bravo’s “Watch What Happens Live” host Andy Cohen
announced to his 3.7 million Instagram followers that he had tested positive for
Covid-19 on March 21 with a selfie and message thanking medical professionals.

bravoandy
« 3.8m followers

View Profile

View More on Instagram

583,390 likes

Add a comment...

e Prince Albert II of Monaco: tested positive yesterday, according to a
statement from the Palace parlayed to CNN.

e Kevin Durant: The Basketball-turned-investor mogul announced he had
Covid-19 on March 17.

o Arielle Charnas: The social media influencer announced to her 1.3 million
followers on Wednesday that she was experiencing symptoms of coronavirus.
She tested positive on Wednesday, and documented the experience on

Instagram.
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Hi guys. | wanted to give you all a health
update. | realize that there are many
individuals, both in New York City, and
nationwide, who do not have the ability to
receive immediate medical care at the first
sign of sickness, and access to care is #1
priority in a time like this. It is the responsibility
of our government offices to ensure all
Americans can access necessary tests and |
acknowledge how lucky | am to have had that
access. | hope this ignites faster movement in
the future. Like many of you, this pandemic
has me on heightened aclert and | took what |
believed to be the quick precautions
necessary to protect the health and safety of
my family and now ultimately the people
around me. This morning, | learned that |
tested positive for COVID-19.

View More on Instagram

123,476 likes

e Idris Elba: The actor best known for his roles in TV shows “The Wire”, “Luther”
and for playing Nelson Mandela in Nelson Mandela: Long Walk to Freedom,
announced on Twitter that he tested positive for Covid-19. Though he bore no

symptoms, he came into contact with someone who tested positive on Tuesday,

https://www.forbes.com/2010/02/05/world-health-organization-swine-f...
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and thus the actor sought the test, according to CNN.

Idris Elba
@idriselba

This morning | tested positive for Covid 19. | feel ok, | have no
symptoms so far but have been isolated since | found out about
my possible exposure to the virus. Stay home people and be
pragmatic. | will keep you updated on how I'm doing ™ " No
panic.

¢ Kristofer Hivju: Perhaps best known as Tormund Giantsbane, the Game of
Thrones star tested positive for Covid-19 on March 17 with an Instagram post:

01-04-2020, 14:55
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¢ Olga Kurylenko: Bond girl Kurylenko tested positive for the virus five days ago

¢ Donovan Mitchell: A Utah Jazz teammate of early Covid-19 Rudy Gobert,
announced that he had tested positive for the virus, despite experiencing no
symptoms.

Sophie Gregoire Trudeau: The Canadian Prime Minister’s wife tested
positive for novel coronavirus six days ago, and Justin Trudeau announced he
would go into 14 days of self-isolation to prevent the spread.

Francis Suarez: The mayor of Miami announced that he tested positive for
novel coronavirus last Thursday and posted this opinion piece on the New York
Times, discussing his isolation from his wife and children and decision to shut
restaurants, nightclubs etc. amid the coronavirus crisis, saying, “While this may
seem inconvenient in the short term, it can make all the difference in the long

run. We must practice social isolation now to flatten the curve.”

Rudy Gobert: The Utah Jazz player tested positive for COVID-19 on March 11,
a key factor in the NBA’s hiatus.

¢ Tom Hanks, Rita Wilson: Both tested positive on March 11, becoming the
first Hollywood a-listers to confirm they had the virus

https://www.forbes.com/2010/02/05/world-health-organization-swine-f...
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Background: Celebrities and wealthy people have a significantly easier time accessing
coronavirus testing, according to The New York Times. The shortage and failures of
Covid-19 testing has been well-documented by national media and individuals on social

media.
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Characteristics of COVID-19 patients dying in Italy
Report based on available data on March 20", 2020

1. Sample

The present report describes characteristics of 3200 COVID-19 patients dying in Italy.* Geographic
distribution across the 19 regions and 2 autonomous provinces of Trento and Bozen is presented in the
table below. Data are update to March 20", 2020.

REGIONS N %
Abruzzo 7 0.2
Bolzano 14 0.4
Calabria 1 0.0
Campania 17 0.5
Emilia-Romagna 524 16.4
Friuli-Venezia Giulia 35 1.1
Lazio 31 1.0
Liguria 90 2.8
Lombardia 2175 68.0
Marche 36 1.1
Molise 3 0.1
Piemonte 69 2.2
Puglia 27 0.8
Sardegna 2 0.1
Sicilia 3 0.1
Toscana 14 0.4
Trento 12 0.4
Umbria 4 0.1
Veneto 136 4.3
Total 3200 100.0

* COVID-19 related deaths presented in this report are those occurring in patients who test positive for
SARSCoV-2 RT by PCR, independently from pre-existing diseases.



2. Demographics

Mean age of patients dying for COVID-2019 infection was 78.5 (median 80, range 31-103, IQR 73 -85).
Women were 942 (29.4%). Figure 1 shows that median age of patients dying for COVID-2019 infection was
more than 15 years higher as compared with the national sample diagnosed with COVID-2019 infection
(median age 63 years). Figure 2 shows the absolute number of deaths by age group. Women dying for
COVID-2019 infection had an older age than men (median age women 82 - median age men 79).

Figure 1. Median age of patients with COVID-2019 infection and COVID-19 positive deceased patients
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Figure 2. Absolute number of deaths by age group
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3. Pre-existing conditions

Table 1 presents most common comorbidities diagnosed before COVID-2019 infection. Data on diseases
were based on chart review and was available on 481/3200 patients dying in-hospital (15.0% of the
sample). Mean number of diseases was 2.7 (median 2, SD 1.6). Overall, 1.2% of the sample presented with
a no comorbidities, 23.5% with a single comorbidity, 26.6% with 2, and 48.6% with 3 or more.

Table 1. Most common comorbidities observed in COVID-19 positive deceased patients

Diseases N %
schemic heart disease 145 30.1
Atrial Fibrillation 106 22.0
Stroke 54 11.2
Hypertension 355 73.8
Diabetes 163 33.9
Dementia 57 11.9
COPD 66 13.7
Active cancer in the past 5 years 94 19.5
Chronic liver disease 18 3.7
Chronic renal failure 97 20.2
Number of comorbidities
0 comorbidities 6 1.2
1 comorbidity 113 23.5
2 comorbidities 128 26.6
3 comorbidities and over 234 48.6




4. Symptoms

Figure 3 shows symptoms most commonly observed at hospital admission. Fever and dyspnoea were the
most commonly observed symptoms, while cough, diarrhoea and haemoptysis were less commonly
observed. Overall, 5.7% of patients did not present any symptoms at hospital admission.

Figure 3. Most common symptoms observed in COVID-19 positive deceased patients
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5. Acute conditions

Acute Respiratory Distress syndrome was observed in the majority of patients (96.5% of cases),
followed by acute renal failure (29.2%). Acute cardiac injury was observed in 10.4% of cases and
superinfection in 8.5%.

6. Treatments

Antibiotics were used by 84% of patients during hospital stay, while less used were antivirals (54%) and
corticosteroids (31%). Concomitant use of these 3 treatments was observed in 18.6% of cases.

Before hospitalization, 36% of COVID-19 positive deceased patients followed ACE-inhibitor therapy and
16% angiotensin receptor blockers-ARBs therapy. This information can be underestimated because data
on drug treatment before admission were not always described in the chart.



7. Time-line

Figure 4 shows, for COVID-19 positive deceased patients, the median times, in days, from the onset of
symptoms to death (8 days), from the onset of symptoms to hospitalization (4 days) and from
hospitalization to death (4 days). The time from hospitalization to death was 1 day longer in those who
were transferred to intensive care than those who were not transferred (5 days vs. 4 days).

Figure 5. Median hospitalization times (in days) in COVID-19 positive deceased patients
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8. Deaths under the age of 50 years

To date (March the 20™), 36 of 3200 (1.1%) COVID-19 positive patients under the age of 50 have died. In
particular, 9 of these were younger than 40 years, 8 men and 1 woman (age range between 31 and 39
years). For 2 patients under the age of 40 years, no clinical information is available; the remaining 7 had
serious pre-existing pathologies (cardiovascular, renal, psychiatric pathologies, diabetes, obesity).

This report was produced by COVID-19 Surveillance Group
Members of the COVID-19 Surveillance Group

Luigi Palmieri, Xanthi Andrianou, Antonino Bella, Stefania Bellino, Stefano Boros, Marco Canevelli, Maria
Rita Castrucci, Alessandra Ciervo, Fortunato D'Ancona, Martina Del Manso, Chiara Donfrancesco,
Massimo Fabiani, Antonietta Filia, Cinzia Lo Noce, Alberto Mateo Urdiales, Graziano Onder, Patrizio
Pezzotti, Ornella Punzo, Valeria Raparelli, Giovanni Rezza, Flavia Riccardo, Maria Cristina Rota, Andrea
Siddu, Paola Stefanelli, Brigid Unim, Nicola Vanacore, Silvio Brusaferro.
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European monitoring of excess mortality for public health action

European Mortality Bulletin, week 13, 2020:

Pooled estimates from the EuroMOMO network show excess all-cause mortality, overall, for the
participating countries; however, this pooled excess mortality is driven by a particularly high excess
mortality in some countries, primarily seen in the age group of 65 years and above.

Data from 24 participating countries or regions were included in this week’s pooled analysis of all-
cause mortality in Europe.

The number of deaths in the recent weeks should be interpreted with caution as adjustments for delayed registrations may be
imprecise. Furthermore, results of pooled analyses may vary depending on countries included in the weekly analyses. Pooled
analyses are adjusted for variation between the included countries and for differences in the local delay in reporting. Further details

are available on http://www.euromomo.eu.

Week 13, 2020 Excess in z-scores
|| No excess (<3)
|| Above expected (3;5)

EuroMOMO. Week of study: 13, 2020
Must be interpreted with caution as adjustments for delayed registrations may be imprecise
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European monitoring of excess mortality for public health action

Pooled number of deaths EuroMOMO: week 13, 2020
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European monitoring of excess mortality for public health action

Weekly z-score, age group Total by country EuroMOMO: week 13, 2020
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Status of COVID-19

As of 19 March 2020, COVID-19 is no longer considered to be a high consequence infectious

the disease with information available during the early stages of the outbreak. Now that more is known
about COVID-19, the public health bodies in the UK have reviewed the most up to date information

changed; in particular, more information is available about mortality rates (low overall), and there is
now greater clinical awareness and a specific and sensitive laboratory test, the availability of which
continues to increase.

The Advisory Committee on Dangerous Pathogens (ACDP) is also of the opinion that COVID-19

01-04-2020, 15:23
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The need to have a national, coordinated response remains, but this is being met by the government’s
COVID-19 response (https://www.gov.uk/coronavirus).

appropriate for different clinical scenarios.

Definition of HCID

¢ acute infectious disease

o typically has a high case-fatality rate

e may not have effective prophylaxis or treatment

o often difficult to recognise and detect rapidly

o ability to spread in the community and within healthcare settings

e requires an enhanced individual, population and system response to ensure it is managed effectively,
efficiently and safely

Classification of HCIDs

routes of transmission

List of high consequence infectious diseases

Programme:

Contact HCID Airborne HCID

Argentine haemorrhagic fever (Junin virus) Andes virus infection (hantavirus)

Bolivian haemorrhagic fever (Machupo virus) Avian influenza A H7N9 and H5N1
Crimean Congo haemorrhagic fever (CCHF) Avian influenza A H5N6 and H7N7

Ebola virus disease (EVD) Middle East respiratory syndrome (MERS)
Lassa fever Monkeypox

Lujo virus disease Nipah virus infection

Marburg virus disease (MVD) Pneumonic plague (Yersinia pestis)
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Regulations (2005), hence its inclusion here

**Human to human transmission has not been described to date for avian influenza A(H5N6). Human to
human transmission has been described for avian influenza A(H5N1), although this was not apparent until
more than 30 human cases had been reported. Both A(H5N6) and A(H5N1) often cause severe illness and

to the UK.

HCIDs in the UK

summary (https://www.gov.uk/government/publications/high-consequence-infectious-diseases-monthly-summaries).

Infection prevention and control in healthcare settings

disease, Argentinian haemorrhagic fever, Bolivian haemorrhagic fever and SFTS, is available in the ACDP
guidance (https://www.gov.uk/government/publications/viral-haemorrhagic-fever-algorithm-and-guidance-on-

management-of-patients).

¢ avian influenza (https://www.gov.uk/government/collections/avian-influenza-guidance-data-and-analysis)

30f6 01-04-2020, 15:23
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clinical-management-and-guidance)

monkeypox (https://www.gov.uk/guidance/monkeypox)

Nipah virus infection (https://www.gov.uk/guidance/nipah-virus-epidemiology-outbreaks-and-guidance)

plague (https://www.gov.uk/guidance/plague-epidemiology-outbreaks-and-guidance)
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Specialist advice for healthcare professionals

and the Royal Hallamshire Hospital, Sheffield.

Airborne HCIDs

provided by 6 NHS Trusts:

e Guy’s and St Thomas’ NHS Foundation Trust (adult and paediatric services)

¢ Royal Free London NHS Foundation Trust, with a paediatric service provided by Imperial College
Healthcare NHS Foundation Trust

¢ Royal Liverpool and Broadgreen University Hospitals NHS Trust, with a paediatric service provided by
Alder Hey Children’s NHS Foundation Trust

o Newcastle upon Tyne Hospitals NHS Foundation Trust (adult and paediatric services)

Case transfer arrangements

been discussed with the Imported Fever Service (https://www.gov.uk/guidance/imported-fever-service-ifs) before
discussing transfer.

4 of 6 01-04-2020, 15:23
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Travel health advice for HCIDs

Health Pro website (https://travelhealthpro.org.uk/).

Published 22 October 2018
Last updated 21 March 2020 + show all updates

1. 21 March 2020

Added explanation of the removal of COVID-19 from the list of HCIDs in the UK.
2. 16 January 2020

Added Wuhan novel coronavirus
3. 13 May 2019

Amended the definitions for HCID.
4. 17 April 2019

Added explanation for inclusion of avian influenza H5N6 as an HCID.
5. 30 January 2019

Added link to information on HCID risks by country.
6. 22 October 2018

First published.

Related content

o High consequence infectious disease: country specific risk (https://www.gov.uk/guidance/high-
consequence-infectious-disease-country-specific-risk)

e COVID-19: investigation and initial clinical management of possible cases (https://www.gov.uk
/government/publications/wuhan-novel-coronavirus-initial-investigation-of-possible-cases)

o COVID-19: guidance for sampling and for diagnostic laboratories (https://www.gov.uk/government
/publications/wuhan-novel-coronavirus-guidance-for-clinical-diagnostic-laboratories)

¢ Viral haemorrhagic fevers: epidemiology, characteristics, diagnosis and management
(https://www.gov.uk/government/collections/viral-haemorrhagic-fevers-epidemiology-characteristics-diagnosis-
and-management)

¢ Avian influenza: guidance, data and analysis (https://www.gov.uk/government/collections/avian-influenza-
guidance-data-and-analysis)

e MERS-CoV: clinical management and guidance (https://www.gov.uk/government/collections/middle-east-

respiratory-syndrome-coronavirus-mers-cov-clinical-management-and-guidance)
Detailed guidance

¢ Crimean-Congo haemorrhagic fever: origins, reservoirs, transmission and guidelines
(https://www.gov.uk/guidance/crimean-congo-haemorrhagic-fever-origins-reservoirs-transmission-and-guidelines)

e Ebola and Marburg haemorrhagic fevers: outbreaks and case locations (https://www.gov.uk/guidance
/ebola-and-marburg-haemorrhagic-fevers-outbreaks-and-case-locations)

o Lassa fever: origins, reservoirs, transmission and guidelines (https://www.gov.uk/guidance/lassa-fever-
origins-reservoirs-transmission-and-guidelines)

e Marburg virus disease: origins, reservoirs, transmission and guidelines (https://www.gov.uk/guidance
/marburg-virus-disease-origins-reservoirs-transmission-and-guidelines)
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o Monkeypox (https://www.gov.uk/guidance/monkeypox)

e + 3 more

¢ Viral haemorrhagic fevers: origins, reservoirs, transmission and guidelines (https://www.gov.uk/guidance
Iviral-haemorrhagic-fevers-origins-reservoirs-transmission-and-guidelines), Nipah virus: epidemiology,
outbreaks and guidance (https://www.gov.uk/guidance/nipah-virus-epidemiology-outbreaks-and-guidance),
and Plague: epidemiology, outbreaks and guidance (https://www.gov.uk/guidance/plague-epidemiology-

outbreaks-and-guidance)

Explore the topic

¢ Infectious diseases (https://www.gov.uk/topic/health-protection/infectious-diseases)

6 of 6 01-04-2020, 15:23



1268

The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Covid-19 — Navigating the Uncharted

Anthony S. Fauci, M.D., H. Clifford Lane, M.D., and Robert R. Redfield, M.D.

The latest threat to global health is the ongoing
outbreak of the respiratory disease that was re-
cently given the name Coronavirus Disease 2019
(Covid-19). Covid-19 was recognized in Decem-
ber 2019.! It was rapidly shown to be caused by
a novel coronavirus that is structurally related to
the virus that causes severe acute respiratory
syndrome (SARS). As in two preceding instances
of emergence of coronavirus disease in the past
18 years’ — SARS (2002 and 2003) and Middle
East respiratory syndrome (MERS) (2012 to the
present) — the Covid-19 outbreak has posed
critical challenges for the public health, research,
and medical communities.

In their Journal article, Li and colleagues® pro-
vide a detailed clinical and epidemiologic de-
scription of the first 425 cases reported in the
epicenter of the outbreak: the city of Wuhan in
Hubei province, China. Although this informa-
tion is critical in informing the appropriate re-
sponse to this outbreak, as the authors point
out, the study faces the limitation associated with
reporting in real time the evolution of an emerg-
ing pathogen in its earliest stages. Nonetheless,
a degree of clarity is emerging from this report.
The median age of the patients was 59 years,
with higher morbidity and mortality among the
elderly and among those with coexisting condi-
tions (similar to the situation with influenza);
56% of the patients were male. Of note, there
were no cases in children younger than 15 years
of age. Either children are less likely to become
infected, which would have important epidemio-
logic implications, or their symptoms were so
mild that their infection escaped detection,
which has implications for the size of the de-
nominator of total community infections.

On the basis of a case definition requiring a

diagnosis of pneumonia, the currently reported
case fatality rate is approximately 2%.* In an-
other article in the Journal, Guan et al.® report
mortality of 1.4% among 1099 patients with
laboratory-confirmed Covid-19; these patients had
a wide spectrum of disease severity. If one as-
sumes that the number of asymptomatic or mini-
mally symptomatic cases is several times as high
as the number of reported cases, the case fatal-
ity rate may be considerably less than 1%. This
suggests that the overall clinical consequences
of Covid-19 may ultimately be more akin to
those of a severe seasonal influenza (which has
a case fatality rate of approximately 0.1%) or a
pandemic influenza (similar to those in 1957
and 1968) rather than a disease similar to SARS
or MERS, which have had case fatality rates of
9 to 10% and 36%, respectively.>

The efficiency of transmission for any respi-
ratory virus has important implications for con-
tainment and mitigation strategies. The current
study indicates an estimated basic reproduction
number (R) of 2.2, which means that, on aver-
age, each infected person spreads the infection
to an additional two persons. As the authors
note, until this number falls below 1.0, it is
likely that the outbreak will continue to spread.
Recent reports of high titers of virus in the oro-
pharynx early in the course of disease arouse
concern about increased infectivity during the
period of minimal symptoms.®’

China, the United States, and several other
countries have instituted temporary restrictions
on travel with an eye toward slowing the spread
of this new disease within China and through-
out the rest of the world. The United States has
seen a dramatic reduction in the number of trav-
elers from China, especially from Hubei province.

N ENGL ) MED 382;13 NEJM.ORG MARCH 26, 2020
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At least on a temporary basis, such restrictions
may have helped slow the spread of the virus:
whereas 78,191 laboratory-confirmed cases had
been identified in China as of February 26, 2020,
a total of 2918 cases had been confirmed in 37
other countries or territories.* As of February 26,
2020, there had been 14 cases detected in the
United States involving travel to China or close
contacts with travelers, 3 cases among U.S. citizens
repatriated from China, and 42 cases among
U.S. passengers repatriated from a cruise ship
where the infection had spread.® However, given
the efficiency of transmission as indicated in the
current report, we should be prepared for Covid-19
to gain a foothold throughout the world, includ-
ing in the United States. Community spread in
the United States could require a shift from con-
tainment to mitigation strategies such as social
distancing in order to reduce transmission. Such
strategies could include isolating ill persons
(including voluntary isolation at home), school
closures, and telecommuting where possible.’

A robust research effort is currently under
way to develop a vaccine against Covid-19.1° We
anticipate that the first candidates will enter
phase 1 trials by early spring. Therapy currently
consists of supportive care while a variety of
investigational approaches are being explored.!
Among these are the antiviral medication lopin-
avir-ritonavir, interferon-13, the RNA polymerase
inhibitor remdesivir, chloroquine, and a variety of’
traditional Chinese medicine products.!* Once
available, intravenous hyperimmune globulin
from recovered persons and monoclonal antibod-
ies may be attractive candidates to study in early
intervention. Critical to moving the field for-
ward, even in the context of an outbreak, is en-
suring that investigational products are evaluated
in scientifically and ethically sound studies.'?

Every outbreak provides an opportunity to
gain important information, some of which is
associated with a limited window of opportunity.
For example, Li et al. report a mean interval of
9.1 to 12.5 days between the onset of illness and
hospitalization. This finding of a delay in the
progression to serious disease may be telling us
something important about the pathogenesis of
this new virus and may provide a unique win-
dow of opportunity for intervention. Achieving a
better understanding of the pathogenesis of this
disease will be invaluable in navigating our re-

sponses in this uncharted arena. Furthermore,
genomic studies could delineate host factors
that predispose persons to acquisition of infec-
tion and disease progression.

The Covid-19 outbreak is a stark reminder of
the ongoing challenge of emerging and reemerg-
ing infectious pathogens and the need for con-
stant surveillance, prompt diagnosis, and robust
research to understand the basic biology of new
organisms and our susceptibilities to them, as
well as to develop effective countermeasures.

Disclosure forms provided by the authors are available with
the full text of this editorial at NEJM.org.

From the National Institute of Allergy and Infectious Diseases,
National Institutes of Health, Bethesda, MD (A.S.F., H.C.L.);
and the Centers for Disease Control and Prevention, Atlanta
(RRR).

This editorial was published on February 28, 2020, at NEJM.org.
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The many estimates of
the COVID-19 case
fatality rate

Since the outbreak of coronavirus
disease 2019 (COVID-19) began in
December, a question at the forefront
of many people’s minds has been
its mortality rate. Is the mortality
rate of COVID-19 higher than that
of influenza, but lower than that of
severe acute respiratory syndrome
(SARS)?

The trend in mortality reporting
for COVID-19 has been typical for
emerging infectious diseases. The
case fatality rate (CFR) was reported
to be 15% (six of 41 patients) in the
initial period,* but this estimate was
calculated from a small cohort of
hospitalised patients. Subsequently,
with more data emerging, the CFR
decreased to between 4-3% and
11.0%,*? and later to 3:4%.* The rate
reported outside China in February was
even lower (0-4%; two of 464).°

This pattern of decreasing CFRs
is not surprising during the initial
phase of an outbreak. Hard outcomes
such as the CFR have a crucial part in
forming strategies at national and
international levels from a public
health perspective. It is imperative that
health-care leaders and policy makers
are guided by estimates of mortality
and case fatality.

However, several factors can restrict
obtaining an accurate estimate of
the CFR. The virus and its clinical
course are new, and we still have
little information about them. Health
care capacity and capability factors,
including the availability of health-
care workers, resources, facilities, and
preparedness, also affect outcomes.
For example, some countries are
able to invest resources into contact
tracing and containing the spread
through quarantine and isolation

of infected or suspected cases. In
Singapore, where these measures
have been implemented, the CFR of
631 cases (as of March 25, 2020) is
0-3%. In other places, testing might
not be widely available, and proactive
contact tracing and containment
might not be employed, resulting in
a smaller denominator and skewing
to a higher CFR. The CFR can increase
in some places if there is a surge of
infected patients, which adds to the
strain on the health-care system and
can overwhelm its medical resources.

A major challenge with accurate
calculation of the CFR is the
denominator: the number of people
who are infected with the virus.
Asymptomatic cases of COVID-19,
patients with mild symptoms, or
individuals who are misdiagnosed
could be left out of the denominator,
leading to its underestimation and
overestimation of the CFR.

A unique situation has arisen for
quite an accurate estimate of the
CFR of COVID-19. Among individuals
onboard the Diamond Princess cruise
ship, data on the denominator are
fairly robust. The outbreak of COVID-19
led passengers to be quarantined
between Jan 20, and Feb 29, 2020. This
scenario provided a population living
in a defined territory without most
other confounders, such as imported
cases, defaulters of screening, or lack
of testing capability. 3711 passengers
and crew were onboard, of whom
705 became sick and tested positive for
COVID-19 and seven died,® giving a CFR
of 0-99%. If the passengers onboard
were generally of an older age, the CFR
in a healthy, younger population could
be lower.

Although highly transmissible, the
CFR of COVID-19 appears to be lower
than that of SARS (9-5%) and Middle
East respiratory syndrome (34-4%),°
but higher than that of influenza
(0-1%).5%
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Intended Use

The CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel is a real-time RT-PCR
test intended for the qualitative detection of nucleic acid from the 2019-nCoV in upper and lower
respiratory specimens (such as nasopharyngeal or oropharyngeal swabs, sputum, lower respiratory tract
aspirates, bronchoalveolar lavage, and nasopharyngeal wash/aspirate or nasal aspirate) collected from
individuals who meet 2019-nCoV clinical and/or epidemiological criteria (for example, clinical signs and
symptoms associated with 2019-nCoV infection, contact with a probable or confirmed 2019-nCoV case,
history of travel to geographic locations where 2019-nCoV cases were detected, or other epidemiologic
links for which 2019-nCoV testing may be indicated as part of a public health investigation). Testing in
the United States is limited to laboratories certified under the Clinical Laboratory Improvement
Amendments of 1988 (CLIA), 42 U.S.C. § 263a, to perform high complexity tests.

Results are for the identification of 2019-nCoV RNA. The 2019-nCoV RNA is generally detectable in upper
and lower respiratory specimens during infection. Positive results are indicative of active infection with
2019-nCoV but do not rule out bacterial infection or co-infection with other viruses. The agent detected
may not be the definite cause of disease. Laboratories within the United States and its territories are
required to report all positive results to the appropriate public health authorities.

Negative results do not preclude 2019-nCoV infection and should not be used as the sole basis for
treatment or other patient management decisions. Negative results must be combined with clinical
observations, patient history, and epidemiological information.

Testing with the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel is intended for use by trained
laboratory personnel who are proficient in performing real-time RT-PCR assays. The CDC 2019-Novel
Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel is only for use under a Food and Drug
Administration’s Emergency Use Authorization.

Summary and Explanation

An outbreak of pneumonia of unknown etiology in Wuhan City, Hubei Province, China was initially
reported to WHO on December 31, 2019. Chinese authorities identified a novel coronavirus (2019-nCoV),
which has resulted in thousands of confirmed human infections in multiple provinces throughout China
and many countries including the United States. Cases of asymptomatic infection, mild iliness, severe
illness, and some deaths have been reported.

The CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel is a molecular in vitro diagnostic test that aids
in the detection and diagnosis 2019-nCoV and is based on widely used nucleic acid amplification
technology. The product contains oligonucleotide primers and dual-labeled hydrolysis probes (TagMan®)
and control material used in rRT-PCR for the in vitro qualitative detection of 2019-nCoV RNA in
respiratory specimens.

The term “qualified laboratories” refers to laboratories in which all users, analysts, and any person
reporting results from use of this device should be trained to perform and interpret the results from this
procedure by a competent instructor prior to use.
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Principles of the Procedure

The oligonucleotide primers and probes for detection of 2019-nCoV were selected from regions of the
virus nucleocapsid (N) gene. The panel is designed for specific detection of the 2019-nCoV (two
primer/probe sets). An additional primer/probe set to detect the human RNase P gene (RP) in control
samples and clinical specimens is also included in the panel.

RNA isolated and purified from upper and lower respiratory specimens is reverse transcribed to cDNA
and subsequently amplified in the Applied Biosystems 7500 Fast Dx Real-Time PCR Instrument with SDS
version 1.4 software. In the process, the probe anneals to a specific target sequence located between
the forward and reverse primers. During the extension phase of the PCR cycle, the 5’ nuclease activity
of Taq polymerase degrades the probe, causing the reporter dye to separate from the quencher dye,
generating a fluorescent signal. With each cycle, additional reporter dye molecules are cleaved from
their respective probes, increasing the fluorescence intensity. Fluorescence intensity is monitored at
each PCR cycle by Applied Biosystems 7500 Fast Dx Real-Time PCR System with SDS version 1.4
software.

Detection of viral RNA not only aids in the diagnosis of illness but also provides epidemiological and
surveillance information.
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Summary of Preparation and Testing Process

Upon receipt of ~Resuspend Resuspend and
rRT-PCR Panel primer/probe mix, aliquot nCoVPC,
reagents aliquot a;g SSOFG at store at -70°C
<- o

U btaini s N
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and HSC RNA
N J
v
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Prepare master mix
(15 pL)
v
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Prepare rRT-PCR
plate (5 uL RNA)

v

Run assay on
ABI 7500Fast Dx

v

Analyze data

v

Report results
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Materials Required (Provided)

Note: CDC will maintain on its website a list of commercially available lots of primer and probe sets
and/or positive control materials that are acceptable alternatives to the CDC primer and probe set
and/or positive control included in the Diagnostic Panel. Only material distributed through the CDC
International Reagent Resource and specific lots of material posted to the CDC website are acceptable
for use with this assay under CDC’s Emergency Use Authorization.

This list of acceptable alternative lots of primer and probe materials and/or positive control materials

will be available at:

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

Primers and Probes:

Catalog #2019-nCoVEUA-01 Diagnostic Panel Box #1:

. Quantity / Reactions /
L | Part # D
Reagent Labe art escription Tube Tube
RV202001 . . .
2019-nCoV_N1 RV202015 2019-nCoV_N1 Combined Primer/Probe Mix 22.5 nmol 1000
RV202002 . . .
2019-nCoV_N2 RV202016 2019-nCoV_N2 Combined Primer/Probe Mix 22.5 nmol 1000
RV202004 . .
RP RV202018 Human RNase P Forward Primer/Probe Mix 22.5 nmol 1000
Positive Control (either of the following products are acceptable)
Catalog #2019-nCoVEUA-01 Diagnostic Panel Box #2:
Reagent s .
Label Part # Description Quantity Notes
2019-nCoV Positive Control (nCoVPC)
For use as a positive control with the CDC 2019-
nCoV Real-Time RT-PCR Diagnostic Panel
procedure. The nCoVPC contains noninfectious .
positive control material supplied in a dried state Provides
nCoVPC RV202005 and must be resuspended before use. nCoVPC 4 tubes te(siorglit::nl_ns
consists of in vitro transcribed RNA. nCoVPC will
yield a positive result with each assay in the
2019-nCoV Real-Time RT-PCR Diagnostic Panel
including RP.
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Catalog #VTC-04 CDC 2019-nCoV Positive Control (nCoVPC)

Reagent

Label Part # Description Quantity Notes
2019-nCoV Positive Control (nCoVPC)
For use as a positive control with the CDC 2019-
nCoV Real-Time RT-PCR Diagnostic Panel
procedure. The nCoVPC contains noninfectious Provides
nCoVPC RV202005 positive control material supplied in a dried state 4 tubes (800) 5 L

and must be resuspended before use. nCoVPC
consists of in vitro transcribed RNA. nCoVPC will
yield a positive result with each assay in the
2019-nCoV Real-Time RT-PCR Diagnostic Panel
including RP.

test reactions

Materials Required (But Not Provided)

Human Specimen Control (HSC)

Description Quantity CDC Catalog No.

Manufactured by CDC. For use as an RNA extraction procedural control to
demonstrate successful recovery of RNA as well as extraction reagent
integrity. The HSC consists of noninfectious (beta-Propiolactone treated) 10 vials x 500ulL KT0189
cultured human cell material supplied as a liquid suspended in 0.01 M
PBS at pH 7.2-7.4.

Acceptable alternatives to HSC:

Negative human specimen material: Laboratories may prepare a volume of human specimen
material (e.g., human sera or pooled leftover negative respiratory specimens) to extract and
run alongside clinical samples as an extraction control. This material should be prepared in
sufficient volume to be used across multiple runs. Material should be tested prior to use as
the extraction control to ensure it generates the expected results for the HSC listed in these
instructions for use.

Contrived human specimen material: Laboratories may prepare contrived human specimen
materials by suspending any human cell line (e.g., A549, Hela or 293) in PBS. This material
should be prepared in sufficient volume to be used across multiple runs. Material should be
tested prior to use as the extraction control to ensure it generates the expected results for the
HSC listed in these instructions for use.

CDC will maintain on its website a list of commercially alternative extraction controls, if applicable,
that are acceptable for use with this assay under CDC’s Emergency Use Authorization, at:
https://www.cdc.gov/coronavirus/2019-nCoV/lab/index.html
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rRT-PCR Enzyme Mastermix Options

100 x 20 pL rxns
(1x1ml) 95132-100
. . . 2000 x 20 pL rxns
Quantabio qScript XLT One-Step RT-gPCR ToughMix (1x20mL) 95132-02K
500 x 20 plL rxns
(5 x 1 ml) 95132-500
100 x 20 plL rxns
(500 pL) 95166-100
. . 500 x 20 pL rxns
Quantabio UltraPlex 1-Step ToughMix (4X) (5 x 500 L) 95166-500
1000 x 20 pL rxns
(1x5mL) 95166-01K
200 )((22(:nLtI)_ rxns A6120
® 1_ _
Promega GoTaq® Probe 1- Step RT-qPCR System 1250 x 20 piL rxns ool
12.5mL
1000 reactions A15299
Thermofisher TagPath™ 1-Step RT-gPCR Master Mix, CG
2000 reactions A15300
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RNA Extraction Options
For each of the kits listed below, CDC has confirmed that the external lysis buffer is effective for
inactivation of SARS-CoV-2.

Instrument/Manufacturer

Extraction Kit Catalog No.

2QIlAmp DSP Viral RNA Mini Kit 50 extractions (61904)

QIAGEN .
50 extractions (52904)

250 extractions (52906)
48 extractions (62724)

Buffer AVL (19073)

2QlAamp Viral RNA Mini Kit

2EZ1 DSP Virus Kit
EZ1 Advanced XL DSP Virus Card (9018703)

QIAGEN EZ1 Advanced XL
48 extractions (955134)

Buffer AVL (19073)
EZ1 Advanced XL Virus Card v2.0 (9018708)

2EZ1 Virus Mini Kit v2.0

'Roche MagNA Pure LC Total Nucleic Acid Kit 192 extractions (03 038 505 001)

TRoche MagNA Pure Compact ?Nucleic Acid Isolation Kit | 32 extractions (03 730 964 001)

576 extractions (06 543 588 001)

'Roche MagNA Pure 96 2DNA and Viral NA Small Volume Kit

External Lysis Buffer (06 374 913 001)

2QIAmp DSP Viral RNA Mini Kit 50 extractions (61904)

1QIAGEN QJAcube 50 extractions (52904)

) . S
QlAamp Viral RNA Mini Kit 250 extractions (52906)

EasyMAG® Magnetic Silica (280133)

S . EasyMAG® Lysis Buffer (280134)
L 3pioMérieux NucliSENS®

easyMAG®

and

L3pioMérieux EMAG®
(Automated magnetic extraction

EasyMAG® Lysis Buffer, 2 mL (200292)
EasyMAG® Wash Buffers 1,2, and 3
(280130, 280131, 280132)

reagents sold separately. Both
instruments use the same
reagents and disposables, with
the exception of tips.)

EasyMAG® Disposables (280135)
Biohit Pipette Tips (easyMAG® only)
(280146)

EMAG®1000pL Tips (418922)

'Equivalence and performance of these extraction platforms for extraction of viral RNA were demonstrated with
the CDC Human Influenza Virus Real-Time RT-PCR Diagnostic Panel (K190302). Performance characteristics of
these extraction platforms with 2019-nCoV (SARS CoV-2) have not been demonstrated.

2 CDC has confirmed that the external lysis buffer used with this extraction method is effective for
inactivation of SARS-CoV-2.

3 CDC has compared the concentration of inactivating agent in the lysis buffer used with this
extraction method and has determined the concentration to be within the range of concentrations
found effective in inactivation of SARS-CoV-2.
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Equipment and Consumables Required (But Not Provided)

= Vortex mixer

=  Microcentrifuge

=  Micropipettes (2 or 10 pL, 200 uL and 1000 pL)

= Multichannel micropipettes (5-50 pl)

= Racks for 1.5 mL microcentrifuge tubes

= 2 x96-well -20°C cold blocks

= 7500 Fast Dx Real-Time PCR Systems with SDS 1.4 software (Applied Biosystems; catalog #4406985 or
#4406984)

= Extraction systems (instruments): QIAGEN EZ1 Advanced XL

= Molecular grade water, nuclease-free

= 10% bleach (1:10 dilution of commercial 5.25-6.0% hypochlorite bleach)

= DNAZap™ (Ambion, cat. #AM9890) or equivalent

= RNAse AwayTM (Fisher Scientific; cat. #21-236-21) or equivalent

= Disposable powder-free gloves and surgical gowns

= Aerosol barrier pipette tips

= 1.5 mL microcentrifuge tubes (DNase/RNase free)

= 0.2 mL PCR reaction plates (Applied Biosystems; catalog #4346906 or #4366932)

=  MicroAmp Optical 8-cap Strips (Applied Biosystems; catalog #4323032)

Warnings and Precautions

e For in vitro diagnostic use (VD).

e For emergency use only.

e Follow standard precautions. All patient specimens and positive controls should be considered
potentially infectious and handled accordingly.

¢ Do not eat, drink, smoke, apply cosmetics or handle contact lenses in areas where reagents and
human specimens are handled.

e Handle all specimens as if infectious using safe laboratory procedures. Refer to Interim Laboratory
Biosafety Guidelines for Handling and Processing Specimens Associated with 2019-nCoV
https://www.cdc.gov/coronavirus/2019-nCoV/lab-biosafety-guidelines.html.

e Specimen processing should be performed in accordance with national biological safety regulations.

e [finfection with 2019-nCoV is suspected based on current clinical and epidemiological screening
criteria recommended by public health authorities, specimens should be collected with appropriate
infection control precautions.

e Performance characteristics have been determined with human upper respiratory specimens and
lower respiratory tract specimens from human patients with signs and symptoms of respiratory
infection.

e Perform all manipulations of live virus samples within a Class Il (or higher) biological safety cabinet
(BSC).

e Use personal protective equipment such as (but not limited to) gloves, eye protection, and lab coats
when handling kit reagents while performing this assay and handling materials including samples,
reagents, pipettes, and other equipment and reagents.
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e Amplification technologies such as PCR are sensitive to accidental introduction of PCR product from
previous amplifications reactions. Incorrect results could occur if either the clinical specimen or the
real-time reagents used in the amplification step become contaminated by accidental introduction of
amplification product (amplicon). Workflow in the laboratory should proceed in a unidirectional
manner.

= Maintain separate areas for assay setup and handling of nucleic acids.

= Always check the expiration date prior to use. Do not use expired reagent. Do not substitute
or mix reagent from different kit lots or from other manufacturers.

= Change aerosol barrier pipette tips between all manual liquid transfers.

= During preparation of samples, compliance with good laboratory techniques is essential to
minimize the risk of cross-contamination between samples, and the inadvertent introduction
of nucleases into samples during and after the extraction procedure. Proper aseptic technique
should always be used when working with nucleic acids.

= Maintain separate, dedicated equipment (e.g., pipettes, microcentrifuges) and supplies (e.g.,
microcentrifuge tubes, pipette tips) for assay setup and handling of extracted nucleic acids.

= Wear a clean lab coat and powder-free disposable gloves (not previously worn) when setting
up assays.

= Change gloves between samples and whenever contamination is suspected.

= Keep reagent and reaction tubes capped or covered as much as possible.

= Primers, probes (including aliquots), and enzyme master mix must be thawed and maintained
on cold block at all times during preparation and use.

=  Work surfaces, pipettes, and centrifuges should be cleaned and decontaminated with cleaning
products such as 10% bleach, “DNAZap™” or “RNase AWAY*®” to minimize risk of nucleic acid
contamination. Residual bleach should be removed using 70% ethanol.

e RNA should be maintained on cold block or on ice during preparation and use to ensure stability.

e Dispose of unused kit reagents and human specimens according to local, state, and federal
regulations.

Reagent Storage, Handling, and Stability

e Store all dried primers and probes and the positive control, nCoVPC, at 2-8°C until re-hydrated for
use. Store liquid HSC control materials at < -20°C.
Note: Storage information is for CDC primer and probe materials obtained through the International
Reagent Resource. If using commercial primers and probes, please refer to the manufacturer’s
instructions for storage and handling.

e Always check the expiration date prior to use. Do not use expired reagents.

e Protect fluorogenic probes from light.

e Primers, probes (including aliquots), and enzyme master mix must be thawed and kept on a cold
block at all times during preparation and use.

e Do not refreeze probes.
Controls and aliquots of controls must be thawed and kept on ice at all times during preparation and
use.
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Specimen Collection, Handling, and Storage

Inadequate or inappropriate specimen collection, storage, and transport are likely to yield false test
results. Training in specimen collection is highly recommended due to the importance of specimen
quality. CLSI MM13-A may be referenced as an appropriate resource.

» Collecting the Specimen

e Refer to Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens from Patients
Under Investigation (PUIs) for 2019 Novel Coronavirus (2019-nCoV)
https://www.cdc.gov/coronavirus/2019-nCoV/guidelines-clinical-specimens.html

e Follow specimen collection device manufacturer instructions for proper collection methods.

e Swab specimens should be collected using only swabs with a synthetic tip, such as nylon or
Dacron®, and an aluminum or plastic shaft. Calcium alginate swabs are unacceptable and cotton
swabs with wooden shafts are not recommended. Place swabs immediately into sterile tubes
containing 1-3 ml of viral transport media.

» Transporting Specimens
e Specimens must be packaged, shipped, and transported according to the current edition of the
International Air Transport Association (IATA) Dangerous Goods Regulation. Follow shipping
regulations for UN 3373 Biological Substance, Category B when sending potential 2019-nCoV
specimens. Store specimens at 2-8°C and ship overnight to CDC on ice pack. If a specimen is
frozen at -70°C or lower, ship overnight to CDC on dry ice.
» Storing Specimens

e Specimens can be stored at 2-8°C for up to 72 hours after collection.

e [f adelayin extraction is expected, store specimens at -70°C or lower.

e Extracted nucleic acid should be stored at -70°C or lower.
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Specimen Referral to CDC

For state and local public health laboratories:

e Ship all specimens overnight to CDC.

e Ship frozen specimens on dry ice and non-frozen specimens on cold packs.

e Refer to the International Air Transport Association (IATA - www.iata.org) for requirements for
shipment of human or potentially infectious biological specimens. Follow shipping regulations for
UN 3373 Biological Substance, Category B when sending potential 2019-nCoV specimens.

e Prior to shipping, notify CDC Division of Viral Diseases (see contact information below) that you
are sending specimens.

e Send all samples to the following recipient:

Centers for Disease Control and Prevention
c/o STATT
Attention: Dr. Stephen Lindstrom (Unit 84)
1600 Clifton Rd., Atlanta, GA 30329-4027
Phone: (404) 639-3931

The emergency contact humber for CDC Emergency Operations Center (EOC) is
770-488-7100.

All other laboratories that are CLIA certified and meet requirements to perform high complexity testing:
e Please notify your state and/or local public health laboratory for specimen referral and
confirmatory testing guidance.

Reagent and Controls Preparation

NOTE: Storage information is for materials obtained through the CDC International Regent Resource. If
using commercial products for testing, please refer to the manufacturer’s instructions for storage, handling
and preparation instructions.

Primer and Probe Preparation:

1) Upon receipt, store dried primers and probes at 2-8°C.

2) Precautions: These reagents should only be handled in a clean area and stored at appropriate
temperatures (see below) in the dark. Freeze-thaw cycles should be avoided. Maintain cold when
thawed.

3) Using aseptic technique, suspend dried reagents in 1.5 mL of nuclease-free water (50X working
concentration) and allow to rehydrate for 15 min at room temperature in the dark.

4) Mix gently and aliquot primers/probe in 300 pL volumes into 5 pre-labeled tubes. Store a single
aliquot of primers/probe at 2-8°C in the dark. Do not refreeze (stable for up to 4 months). Store
remaining aliquots at £-20°C in a non-frost-free freezer.

12
CDC-006-00019, Revision: 03 CDC/DDID/NCIRD/ Division of Viral Diseases Effective: 3/30/2020



2019-nCoV Positive Control (nCoVPC) Preparation:

1) Precautions: This reagent should be handled with caution in a dedicated nucleic acid handling
area to prevent possible contamination. Freeze-thaw cycles should be avoided. Maintain on ice
when thawed.

2) Resuspend dried reagent in each tube in 1 mL of nuclease-free water to achieve the proper
concentration. Make single use aliquots (approximately 30 pL) and store at < -70°C.

3) Thaw a single aligquot of diluted positive control for each experiment and hold on ice until adding
to plate. Discard any unused portion of the aliquot.

Human Specimen Control (HSC) (not provided)
1) Human Specimen Control (HSC) or one of the listed acceptable alternative extraction controls
must be extracted and processed with each specimen extraction run.
2) Refer to the Human Specimen Control (HSC) package insert for instructions for use.

No Template Control (NTC) (not provided)
1) Sterile, nuclease-free water
2) Aliquot in small volumes
3) Used to check for contamination during specimen extraction and/or plate set-up

General Preparation

Equipment Preparation

Clean and decontaminate all work surfaces, pipettes, centrifuges, and other equipment prior to use.
Decontamination agents should be used including 10% bleach, 70% ethanol, and DNAzap™ or RNase
AWAY® to minimize the risk of nucleic acid contamination.

Nucleic Acid Extraction

Performance of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel is dependent upon the amount and
quality of template RNA purified from human specimens. The following commercially available RNA
extraction kits and procedures have been qualified and validated for recovery and purity of RNA for use
with the panel:

Qiagen QlAamp° DSP Viral RNA Mini Kit or QlAamp® Viral RNA Mini Kit
Recommendation(s): Utilize 100 L of sample and elute with 100 uL of buffer or utilize 140 uL of sample
and elute with 140 pL of buffer.

Qiagen EZ1 Advanced XL

Kit: Qiagen EZ1 DSP Virus Kit and Buffer AVL (supplied separately) for offboard lysis

Card: EZ1 Advanced XL DSP Virus Card

Recommendation(s): Add 120 pL of sample to 280 L of pre-aliquoted Buffer AVL (total input sample
volume is 400 pL). Proceed with the extraction on the EZ1 Advanced XL. Elution volume is 120 pL.
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Kit: Qiagen EZ1 Virus Mini Kit v2.0 and Buffer AVL (supplied separately) for offboard lysis

Card: EZ1 Advanced XL Virus Card v2.0

Recommendation(s): Add 120 pL of sample to 280 pL of pre-aliquoted Buffer AVL (total input sample
volume is 400 pL). Proceed with the extraction on the EZ1 Advanced XL. Elution volume is 120 pL.

Equivalence and performance of the following extraction platforms were demonstrated with the CDC
Human Influenza Virus Real-Time RT-PCR Diagnostic Panel (K190302) and based on those data are
acceptable for use with the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel.

QIAGEN QlAcube
Kit: QIAGEN QlAamp® DSP Viral RNA Mini Kit or QlJAamp® Viral RNA Mini Kit
Recommendations: Utilize 140 pL of sample and elute with 100 uL of buffer.

Roche MagNA Pure LC

Kit: Roche MagNA Pure Total Nucleic Acid Kit

Protocol: Total NA External_lysis

Recommendation(s): Add 100 pL of sample to 300 L of pre-aliquoted TNA isolation kit lysis buffer (total
input sample volume is 400 pL). Elution volume is 100 pL.

Roche MagNA Pure Compact

Kit: Roche MagNA Pure Nucleic Acid Isolation Kit |

Protocol: Total_NA_Plasmal00_400

Recommendation(s): Add 100 pL of sample to 300 pL of pre-aliquoted TNA isolation kit lysis buffer (total
input sample volume is 400 pL). Elution volume is 100 pL.

Roche MagNA Pure 96

Kit: Roche MagNA Pure 96 DNA and Viral NA Small Volume Kit

Protocol: Viral NA Plasma Ext Lys SV Protocol

Recommendation(s): Add 100 pL of sample to 350 pL of pre-aliquoted External Lysis Buffer (supplied
separately) (total input sample volume is 450 pL). Proceed with the extraction on the MagNA Pure 96.
(Note: Internal Control = None). Elution volume is 100 pL.

bioMérieux NucliSENS® easyMAG® Instrument

Protocol: General protocol (not for blood) using “Off-board Lysis” reagent settings.

Recommendation(s): Add 100 pL of sample to 1000 pL of pre-aliquoted easyMAG lysis buffer (total input
sample volume is 1100 pL). Incubate for 10 minutes at room temperature. Elution volume is 100 pL.
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bioMérieux EMAG® Instrument

Protocol: Custom protocol: CDC Flu V1 using “Off-board Lysis” reagent settings.

Recommendation(s): Add 100 pL of samples to 2000 uL of pre-aliquoted easyMAG lysis buffer (total input
sample volume is 2100 pL). Incubate for 10 minutes at room temperature. Elution volume is 100 pL. The
custom protocol, CDC Flu V1, is programmed on the bioMérieux EMAG® instrument with the assistance of
a bioMérieux service representative. Installation verification is documented at the time of installation.
Laboratories are recommended to retain a record of the step-by-step verification of the bioMérieux
custom protocol installation procedure.

Manufacturer’s recommended procedures (except as noted in recommendations above) are to be followed
for sample extraction. HSC must be included in each extraction batch.

Disclaimer: Names of vendors or manufacturers are provided as examples of suitable product sources. Inclusion does
not imply endorsement by the Centers for Disease Control and Prevention.

Assay Set Up

Reaction Master Mix and Plate Set Up
Note: Plate set-up configuration can vary with the number of specimens and workday organization.
NTCs and nCoVPCs must be included in each run.

1) Inthe reagent set-up room clean hood, place rRT-PCR buffer, enzyme, and primer/probes on ice
or cold-block. Keep cold during preparation and use.

2) Mix buffer, enzyme, and primer/probes by inversion 5 times.

3) Centrifuge reagents and primers/probes for 5 seconds to collect contents at the bottom of the
tube, and then place the tube in a cold rack.

4) Label one 1.5 mL microcentrifuge tube for each primer/probe set.

5) Determine the number of reactions (N) to set up per assay. It is necessary to make excess reaction
mix for the NTC, nCoVPC, HSC (if included in the RT-PCR run), and RP reactions and for pipetting
error. Use the following guide to determine N:

e If number of samples (n) including controls equals 1 through 14, thenN=n+1
e If number of samples (n) including controls is 15 or greater, then N=n + 2

7) For each primer/probe set, calculate the amount of each reagent to be added for each reaction

mixture (N = # of reactions).

Thermofisher TagPath™ 1-Step RT-qPCR Master Mix

Step # Reagent Vol. :g:izg;:itoﬁdded
1 Nuclease-free Water N x 8.5 uL
2 Combined Primer/Probe Mix N x 1.5 pL
3 TagPath™ 1-Step RT-qPCR Master Mix (4x) N x 5.0 pL
Total Volume N x 15.0 uL

15
CDC-006-00019, Revision: 03 CDC/DDID/NCIRD/ Division of Viral Diseases Effective: 3/30/2020



Promega GoTaq® Probe 1- Step RT-gPCR System

Vol. of Reagent Added

Step # Reagent per Reaction
1 Nuclease-free Water Nx3.1uL
2 Combined Primer/Probe Mix N x 1.5 pL
3 GoTaq Probe qPCR Master Mix with dUTP N x 10.0 pL
4 Go Script RT Mix for 1-Step RT-gPCR N x 0.4 puL
Total Volume N x 15.0 uL

Quantabio qScript XLT One-Step RT-qPCR ToughMix

Vol. of Reagent Added

Step # Reagent per Reaction
1 Nuclease-free Water N x 3.5 uL
2 Combined Primer/Probe Mix N x 1.5 L
3 gScript XLT One-Step RT-gPCR ToughMix N x 10.0 pL
(2X)
Total Volume N x 15.0 uL

Quantabio UltraPlex 1-Step ToughMix (4X)

Vol. of Reagent Added

Step # Reagent per Reaction
1 Nuclease-free Water N x 8.5 uL
2 Combined Primer/Probe Mix N x 1.5 pL
3 UltraPlex 1-Step ToughMix (4X) N x 5.0 uL
Total Volume N x 15.0 uL

8) Dispense reagents into each respective labeled 1.5 mL microcentrifuge tube. After addition of the
reagents, mix reaction mixtures by pipetting up and down. Do not vortex.

9) Centrifuge for 5 seconds to collect contents at the bottom of the tube, and then place the tube in
a cold rack.

10) Set up reaction strip tubes or plates in a 96-well cooler rack.

11) Dispense 15 pL of each master mix into the appropriate wells going across the row as shown
below (Figure 1):

16
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Figure 1: Example of Reaction Master Mix Plate Set-Up

1 2 3 4 5 6 7 8 9 10 11 12
N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
N2 N2 N2 N2 N2 N2 N2 N2 N2 N2 N2 N2
RP RP RP RP RP RP RP RP RP RP RP RP

I| @M m O O W|>»

12) Prior to moving to the nucleic acid handling area, prepare the No Template Control (NTC)

reactions for column #1 in the assay preparation area.

13) Pipette 5 uL of nuclease-free water into the NTC sample wells (Figure 2, column 1). Securely cap

NTC wells before proceeding.

14) Cover the entire reaction plate and move the reaction plate to the specimen nucleic acid handling

area.

Nucleic Acid Template Addition

1)
2)
3)
4)

5)

6)
7)

Gently vortex nucleic acid sample tubes for approximately 5 seconds.

Centrifuge for 5 seconds to collect contents at the bottom of the tube.

After centrifugation, place extracted nucleic acid sample tubes in the cold rack.

Samples should be added to columns 2-11 (column 1 and 12 are for controls) to the specific assay
that is being tested as illustrated in Figure 2. Carefully pipette 5.0 uL of the first sample into all
the wells labeled for that sample (i.e. Sample “S1” down column #2). Keep other sample wells
covered during addition. Change tips after each addition.

Securely cap the column to which the sample has been added to prevent cross contamination and
to ensure sample tracking.

Change gloves often and when necessary to avoid contamination.

Repeat steps #4 and #5 for the remaining samples.

17
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Assay Control Addition

8) If necessary, add 5 pL of Human Specimen Control (HSC) extracted sample to the HSC wells
(Figure 2, column 11). Securely cap wells after addition. NOTE: Per CLIA regulations, HSC must be
tested at least once per day.

9) Cover the entire reaction plate and move the reaction plate to the positive template control
handling area.

Figure 2. 2019-nCoV rRT-PCR Diagnostic Panel: Example of Sample and Control Set-up

1) Pipette 5 uL of nCoVPC RNA to the sample wells of column 12 (Figure 2). Securely cap wells after
addition of the control RNA.
NOTE: If using 8-tube strips, label the TAB of each strip to indicate sample position. DO NOT LABEL

THE TOPS OF THE REACTION TUBES!

2) Briefly centrifuge reaction tube strips for 10-15 seconds. After centrifugation return to cold rack.
NOTE: If using 96-well plates, centrifuge plates for 30 seconds at 500 x g, 4°C.

1 2 3 4 5 6 7 8 9 10 112 12
A | NTC | s1 S2 s3 S4 S5 S6 s7 S8 s9 | s10
B | NTC | st S2 s3 S4 S5 S6 s7 S8 s9 | s10
C | NTC | st S2 S3 S4 S5 S6 s7 s8 s9 | s10
D
E
F
G
H

2Replace the sample in this column with extracted HSC if necessary

CDC-006-00019, Revision: 03
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Create a Run Template on the Applied Biosystems 7500 Fast Dx Real-time PCR Instrument
(Required if no template exists)

If the template already exists on your instrument, please proceed to the RUNNING A TEST section.
1) Launch the Applied Biosystems 7500 Fast Dx Real-time PCR Instrument by double clicking on the
Applied Biosystems 7500 Fast Dx System icon on the desktop.
2) A new window should appear, select Create New Document from the menu.

Figure 3. New Document Wizard Window

New Document Wizard @

Define Document
Select the assay, container, and template for the document, and enter the operator name and comments.

Assay: |Standald Curve [Absolute Quantitation) :_]

Container: | 96-well Clear _'J

Template: IBIank Document l., Browse... |
v

Run Mode: |E{ETT ETE Feaaili]

Operator: ITraining User Make sure to change
- R ~<| Run Mode to
omments: vl STANDARD 7500

Plate Name: |Training Plate

| Next > I Finish Cancel

3) The New Document Wizard screen in Figure 3 will appear. Select:
a. Assay: Standard Curve (Absolute Quantitation)

Container: 96-Well Clear

Template: Blank Document

Run Mode: Standard 7500

Operator: Your Name

Comments: SDS v1.4
g. Plate Name: Your Choice

4) After making selections click Next at the bottom of the window.

o o0 o
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Figure 4. Creating New Detectors

New Document Wizard @

Select Detectors
Select the detectors you will be using in the document.

Find: ;J :J Passive Reference; |ROX -
Detector Hame l]escriptionl Reporter | Quencher Detectors in Document |

Add>>
<< Remove

< ! 2

New Detector...

< Back | Next > l Finish 1 Cancel

5) After selecting next, the Select Detectors screen (Figure 4) will appear.
6) Click the New Detector button (see Figure 4).
7) The New Detector window will appear (Figure 5). A new detector will need to be defined for each

primer and probe set. Creating these detectors will enable you to analyze each primer and probe set
individually at the end of the reaction.
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Figure 5. New Detector Window

New Document Wizard E
Select Detectors
Select the detectors you WA AV TR G @

Name: “

Eind: - {Rox v
Description: ]
Detector Name |D= D ocument
Feporter Dye: ]FAM L]
Quencher Dye: |{none) |

Color: !]

Notes:

<

New Detector...
Create Another I 0K I Cancel I

<Back | New> |  Finsh |  Cancel

8) Start by creating the N1 Detector. Include the following:
a. Name: N1

Description: leave blank
Reporter Dye: FAM
Quencher Dye: (none)
Color: to change the color of the detector indicator do the following:

= Click on the color square to reveal the color chart

= Select a color by clicking on one of the squares

= After selecting a color click OK to return to the New Detector screen

f. Click the OK button of the New Detector screen to return to the screen shown in Figure 4.
9) Repeat step 6-8 for each target in the panel.

oo o

Name Reporter Dye Quencher Dye
N1 FAM (none)
N2 FAM (none)
RP FAM (none)
21
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10) After each Detector is added, the Detector Name, Description, Reporter and Quencher fields will
become populated in the Select Detectors screen (Figure 6).

11) Before proceeding, the newly created detectors must be added to the document. To add the new

detectors to the document, click ADD (see Figure 6). Detector names will appear on the right-hand
side of the Select Detectors window (Figure 6).

Figure 6. Adding New Detectors to Document

Newr Document Waard

% Select Deteciors
Select Detectors

Sekect the detectors you wil be using in the document
Select the cet=ctors you wil be using in the document
Frd LI ;J Passve Reference: [fone) -
Find oz ‘ hd | Passve Reference | - | Detector Name | Description | Reporter | Quencher 1015 in Document
Detestor Name | Description | Reporter | Guencher toctors in Document 1 ‘ .
™

FAN nong)

N [ FAN
P Trone
NZ FAN (none) — ks —
RP | FAN nonay A
e |

I < Aemove

<

»
New Detecter..
New Detector. e

<Back | Nets | Fnen

Cancel

Back bet> | Foish Cancel |

12) Once all detectors have been added, select (none) for Passive Reference at the top right-hand drop-
down menu (Figure 7).

Figure 7. Select Passive Reference

Select Detectors
Select the detectors you will be using in the document.

Find: ;] L] Passive Reference: |{none)

Detector Name | Description

Reporter | Quencher Detectors in D¢
AM | ) N1
¥ N2
Add >> RP

<< Remove

< >
New Detector...
Passive reference should be set to “(none)” as described above.
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13)Click Next at the bottom of the Select Detectors window to proceed to the Set Up Sample Plate
window (Figure 8).

14)In the Set Up Sample Plate window (Figure 8), use your mouse to select row A from the lower
portion of the window, in the spreadsheet (see Figure 8).

15)In the top portion of the window, select detector N1. A check will appear next to the detector you
have selected (Figure 8). You will also notice the row in the spreadsheet will be populated with a
colored “U” icon to indicate which detector you’ve selected.

16)Repeat step 14-15 for each detector that will be used in the assay.

Figure 8. Sample Plate Set-up

New Document Wizard X
Set Up Sample Plate
Setup the sample plate with tasks, quantities and detectors.
Use Detector Reporter Quencher Task Quantity
| %, N2 FAM | (none) |Unknown
— [rp | Fam | (none) |Unknown
< >
1 2 3 4 5 & 7 8 9 10 1M1 12
A
B
C
D
E
F
G
H
oo | en | Garea_|

17) Select Finish after detectors have been assigned to their respective rows. (Figure 9).

Figure 9. Finished Plate Set-up

New Document Wizard X

Set Up Sample Plate
Setup the sample plate with tasks, quantities and detectors.

Use Detector Reporter Quencher Task Quantity
[T FAM (none) Unknown
- N2 FAM (none) Unknown
v |Unknown
< >
1 2 3 4 5 6 7 8 9 10 1 12
A
[ . I B B ®§ B B @
(e
D
E
F
G
H
< Back Mext I Finish I Cancel
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18) After clicking “Finish”, there will be a brief pause allowing the Applied Biosystems 7500 Fast Dx to
initialize. This initialization is followed by a clicking noise. Note: The machine must be turned on for
initialization.

19) After initialization, the Plate tab of the Setup (Figure 10) will appear.

20) Each well of the plate should contain colored U icons that correspond with the detector labels that
were previously chosen. To confirm detector assignments, select Tools from the file menu, then
select Detector Manager.

Figure 10. Plate Set-up Window
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21) The Detector Manager window will appear (Figure 11).

Figure 11. Detector Manager Window

Detector Manager X

Detector List

Fin | j LJ

Detector Name Description | Reporter | Quencher| Color Notes Last Modified
N1 FAM (none) 2020/02/22 15:16:06

N2 FAM (none) 2020/02/22 15:16:13
RP FAM (none) 2020/02/22 15:16:18

File ~ Add To Plate Document Help

Done

I I I

22)Confirm all detectors are included and that each target has a Reporter set to FAM and the Quencher
is set to (none).

23)If all detectors are present, select Done. The detector information has been created and assigned to
wells on the plate.

Defining the Instrument Settings

1) After detectors have been created and assigned, proceed to instrument set up.
2) Select the Instrument tab to define thermal cycling conditions.
3) Modify the thermal cycling conditions as follows (Figure 12):

Thermofisher TagPath™ 1-Step RT-qPCR Master Mix, CG

In Stage 1, Set to 2 min at 25°C; 1 Rep.

In Stage 2, Set to 15 min at 50°C; 1 Rep.

In Stage 3, Set to 2 min at 95°C, 1 Rep.

In Stage 4, Step 1 set to 3 sec at 95°C.

In Stage 4, Step 2 set to 30 sec at 55.0°C.

In Stage 4, Reps should be set to 45.

Under Settings (Figure 12), bottom left-hand box, change volume to 20 pL.

Under Settings, Run Mode selection should be Standard 7500.

Step 2 of Stage 4 should be highlighted in yellow to indicate data collection (see Figure 12).

S ho o0 T o

o
P
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Quantabio gScript™ XLT One-Step RT-qPCR ToughMix or UltraPlex 1-Step ToughMix

In Stage 1, Set to 10 min at 50°C; 1 Rep.

In Stage 2, Set to 3 min at 95°C, 1 Rep.

In Stage 3, Step 1 set to 3 sec at 95°C.

In Stage 3, Step 2 set to 30 sec at 55.0°C.

In Stage 3, Reps should be set to 45.

Under Settings (Figure 12), bottom left-hand box, change volume to 20 pL.

Under Settings, Run Mode selection should be Standard 7500.

Step 2 of Stage 4 should be highlighted in yellow to indicate data collection (see Figure 12).

S o o0 T o

OR
Promega GoTaq® Probe 1-Step RT-qPCR System

In Stage 1, Set to 15 min at 45°C; 1 Rep.

In Stage 2, Set to 2 min at 95°C, 1 Rep.

In Stage 3, Step 1 set to 3 sec at 95°C.

In Stage 3, Step 2 set to 30 sec at 55.0°C.

In Stage 3, Reps should be set to 45.

Under Settings (Figure 12), bottom left-hand box, change volume to 20 pL.

Under Settings, Run Mode selection should be Standard 7500.

Step 2 of Stage 4 should be highlighted in yellow to indicate data collection (see Figure 12).

S o o0 T o
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Figure 12. Instrument Window

/ Setup ¥ Instrument Y Results ¥ Audit Trail ¥ E-Signatures \_

- Instrument Control - - Temperature
|:] Estimated Time Remairing (hh:mm}: Sample: Heat Sink:
Cover: Block:
= Cycle
C nect Status: Stage: Rep:
Time (mm:ss): Step:
wliEn State:
Thermal Cycler Protacal
Thermal Profile | Auto Increment | Ramp Rate |
Stage 1 Stage 2 Stage 3 Stage 4
Reps: [1 | Reps: [1 | Reps: [1 | Reps: [25 |
zw0
Em
500
25.0
/[2:00
Add Cycle | Add Hold | Add Step | #dd Dissociation Stage | ielete | Help
Settings
Sample Volume (uL): |20
Fun Made | standard 7500 ~|
Data Collection : | Stage 4, Step 2(55.0 @ 0:30) ~|

4) After making changes to the Instrument tab, the template file is ready to be saved. To save the template,
select File from the top menu, then select Save As. Since the enzyme options have different instrument
settings, it is recommended that the template be saved with a name indicating the enzyme option.

5) Save the template as 2019-nCoV Dx Panel TagPath or 2019-nCoV Dx Panel Quanta or 2019-nCoV Dx Panel
Promega as appropriate in the desktop folder labeled “ABI Run Templates” (you must create this folder).
Save as type should be SDS Templates (*.sdt) (Figure 13).

Figure 13. Saving Template

Fho e | 900k Tagfth

e | 508 Temekes: ()

.
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Running a Test

1) Turn on the ABI 7500 Fast Dx Real-Time PCR Instrument.

2) Launch the Applied Biosystems 7500 Fast Dx Real-time PCR System by double clicking on the 7500
Fast Dx System icon on the desktop.

3) A new window should appear, select Open Existing Document from the menu.

4) Navigate to select your ABI Run Template folder from the desktop.

5) Double click on the appropriate template file (2019-nCoV Dx Panel TaqPath or 2019-nCoV Dx Panel
Quanta or 2019-nCoV Dx Panel Promega)

6) There will be a brief pause allowing the Applied Biosystems 7500 Fast Dx Real-Time PCR Instrument
to initialize. This initialization is followed by a clicking noise. Note: The machine must be turned on
for initialization.

Figure 14. Plate Set-up Window

7) After the instrument initializes, a plate map will appear (Figure 14). The detectors and controls
should already be labeled as they were assigned in the original template.
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. -
8) Click the Well Inspector icon — from the top menu.
9) Highlight specimen wells of interest on the plate map.
10) Type sample identifiers to Sample Name box in the Well Inspector window (Figure 15).

Figure 15. Labeling Wells
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11) Repeat steps 9-10 until all sample identifiers are added to the plate setup.
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12) Once all specimen and control identifiers are added click the Close button on the Well Inspector
window to return to the Plate set up tab.

13) Click the Instrument tab at the upper left corner.
14) The reaction conditions, volumes, and type of 7500 reaction should already be loaded (Figure 16).

Figure 16. Instrument Settings

Instrument Control

/ Setup ¥ Instrument Y Results ¥ Audit Trail ¥ E-Signatures \_

Run Mode

Data Collection :

Sample Volume (uL): {20

Temperature
|:I Estimated Time Remaining [hh:mm): Sample: Heat Sink:
: Cover: Block:
: Cycle
Disconnect Status: Stage: Rep:
Time [mm:ss): Step:
£nd State:
i~ Thermal Cycler Protocol
Thermal Profile ] Auto Increment | Ramp Rate |
Stage 1 Stage 2 Stage 3 Stage 4
Reps: [1 | Reps: [1 | Reps: [1 | Reps: [45 |
95.0 [e5.0
2:00 [0:02
[500 =
15:00 g.20
25.0
/s 12:00
AddCycle | AddHold | AddStep | Add Dissociation Stage | [ D | Help
Settings

| Standard 7500

5

| Stage 4, Step 2 (55.0 @ 0:30)

=

15) Ensure settings are correct (refer to the Defining Instrument Settings).

16) Before proceeding, the run file must be saved; from the main menu, select File, then Save As. Save
in appropriate run folder designation.

17) Load the plate into the plate holder in the instrument. Ensure that the plate is properly aligned in

the holder.

18) Once the run file is saved, click the Start button. Note: The run should take approximately 1hr and 20

minutes to complete.

CDC-006-00019, Revision: 03
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1)
2)

Data Analysis

After the run has completed, select the Results tab at the upper left corner of the software.
Select the Amplification Plot tab to view the raw data (Figure 17).

Figure 17. Amplification Plot Window

3)
4)
5)
6)
7)

8)
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Disconnect:

Start by highlighting all the samples from the run; to do this, click on the upper left-hand box (a) of
the sample wells (Figure 17). All the growth curves should appear on the graph.
On the right-hand side of the window (b), the Data drop down selection should be set to Delta Rn
vs. Cycle.
Select N1 from (c), the Detector drop down menu, using the downward arrow.

a. Please note that each detector is analyzed individually to reflect different performance

profiles of each primer and probe set.

In the Line Color drop down (d), Detector Color should be selected.
Under Analysis Settings select Manual Ct (e).

b. Do not change the Manual Baseline default numbers.
Using the mouse, click and drag the red threshold line until it lies within the exponential phase of the
fluorescence curves and above any background signal (Figure 18).
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Figure 18. Amplification Plot
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9) Click the Analyze button in the lower right corner of the window. The red threshold line will turn to

green, indicating the data has been analyzed.

10) Repeat steps 5-9 to analyze results generated for each set of markers (N1, N2, RP).

11) Save analysis file by selecting File then Save As from the main menu.

12) After completing analysis for each of the markers, select the Report tab above the graph to display
the Ct values (Figure 19). To filter report by sample name in ascending or descending order, simply

click on Sample Name in the table.

Figure 19. Report
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Interpretation of Results and Reporting

Extraction and Positive Control Results and Interpretation

No Template Control (NTC)

The NTC consists of using nuclease-free water in the rRT-PCR reactions instead of RNA. The NTC reactions for
all primer and probe sets should not exhibit fluorescence growth curves that cross the threshold line. If any
of the NTC reactions exhibit a growth curve that crosses the cycle threshold, sample contamination may have
occurred. Invalidate the run and repeat the assay with strict adherence to the guidelines.

2019-nCoV Positive Control (nCoVPC)
The nCoVPC consists of in vitro transcribed RNA. The nCoVPC will yield a positive result with the following
primer and probe sets: N1, N2 and RP.

Human Specimen Control (HSC) (Extraction Control)

When HSC is run with the CDC 2019-nCoV rRT-PCR Diagnostic Panel (see previous section on Assay Set Up),
the HSC is used as an RNA extraction procedural control to demonstrate successful recovery of RNA as well
as extraction reagent integrity. The HSC control consists of noninfectious cultured human cell (A549)
material. Purified nucleic acid from the HSC should yield a positive result with the RP primer and probe set
and negative results with all 2019-nCoV markers.

Expected Performance of Controls Included in the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel

External

Control Control Used to 2019 2019 RP Expected Ct
Type Monitor nCoV_N1 | nCoV_N2 Values
Name
Substantial
reagent failure
Positive nCoVPC including + + + <40.00 Ct
primer and

probe integrity

Reagent and/or
Negative NTC environmental - - -
contamination

None
detected

Failure in lysis
and extraction
procedure,
Extraction HSC potential - - + <40.00 Ct
contamination
during
extraction

If any of the above controls do not exhibit the expected performance as described, the assay may have been
set up and/or executed improperly, or reagent or equipment malfunction could have occurred. Invalidate
the run and re-test.
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RNase P (Extraction Control)

» All clinical samples should exhibit fluorescence growth curves in the RNase P reaction that cross the
threshold line within 40.00 cycles (< 40.00 Ct), thus indicating the presence of the human RNase P
gene. Failure to detect RNase P in any clinical specimens may indicate:

— Improper extraction of nucleic acid from clinical materials resulting in loss of RNA and/or RNA
degradation.

— Absence of sufficient human cellular material due to poor collection or loss of specimen
integrity.

— Improper assay set up and execution.

— Reagent or equipment malfunction.

> If the RP assay does not produce a positive result for human clinical specimens, interpret as follows:

— If the 2019-nCoV N1 and N2are positive even in the absence of a positive RP, the result should
be considered valid. It is possible, that some samples may fail to exhibit RNase P growth curves
due to low cell numbers in the original clinical sample. A negative RP signal does not preclude
the presence of 2019-nCoV virus RNA in a clinical specimen.

— If all 2019-nCoV markers AND RNase P are negative for the specimen, the result should be
considered invalid for the specimen. If residual specimen is available, repeat the extraction
procedure and repeat the test. If all markers remain negative after re-test, report the results as
invalid and a new specimen should be collected if possible.

2019-nCoV Markers (N1 and N2)

e When all controls exhibit the expected performance, a specimen is considered negative if all 2019-
nCoV marker (N1, N2) cycle threshold growth curves DO NOT cross the threshold line within 40.00
cycles (< 40.00 Ct) AND the RNase P growth curve DOES cross the threshold line within 40.00 cycles (<
40.00 Ct).

e When all controls exhibit the expected performance, a specimen is considered positive for 2019-nCoV
if all 2019-nCoV marker (N1, N2) cycle threshold growth curves cross the threshold line within 40.00
cycles (< 40.00 Ct). The RNase P may or may not be positive as described above, but the 2019-nCoV
result is still valid.

e When all controls exhibit the expected performance and the growth curves for the 2019-nCoV
markers (N1, N2) AND the RNase P marker DO NOT cross the cycle threshold growth curve within
40.00 cycles (< 40.00 Ct), the result is invalid. The extracted RNA from the specimen should be re-
tested. If residual RNA is not available, re-extract RNA from residual specimen and re-test. If the re-
tested sample is negative for all markers and RNase P, the result is invalid and collection of a new
specimen from the patient should be considered.

e When all controls exhibit the expected performance and the cycle threshold growth curve for any one
marker (N1 or N2 but not both markers) crosses the threshold line within 40.00 cycles (< 40.00 Ct) the
result is inconclusive. The extracted RNA should be retested. If residual RNA is not available, re-
extract RNA from residual specimen and re-test. If the same result is obtained, report the
inconclusive result. Consult with your state public health laboratory or CDC, as appropriate, to
request guidance and/or to coordinate transfer of the specimen for additional analysis.

e [f HSCis positive for N1 or N2, then contamination may have occurred during extraction or sample
processing. Invalidate all results for specimens extracted alongside the HSC. Re-extract specimens
and HSC and re-test.
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2019-nCoV rRT-PCR Diagnostic Panel Results Interpretation Guide

The table below lists the expected results for the 2019-nCoV rRT-PCR Diagnostic Panel. If a laboratory
obtains unexpected results for assay controls or if inconclusive or invalid results are obtained and cannot be
resolved through the recommended re-testing, please contact CDC for consultation and possible specimen
referral. See pages 10 and 40 for referral and contact information.

2019-nCoV Report results to CDC and

+ + + detected Positive 2019-nCoV sender.

Repeat testing of nucleic acid
and/or re-extract and repeat
rRT-PCR. If the repeated result

If only one of the two Inconclusive . remains inconclusive, contact
. o, * Inconclusive .
targets is positive Result your State Public Health
Laboratory or CDC for

instructions for transfer of the
specimen or further guidance.
2019-nCoV not Repo_rt result§ to sender.

- - + Not Detected Consider testing for other

detected . . b
respiratory viruses.
Repeat extraction and rRT-PCR.
) i ) Invalid Result invalid If the repeated result remains

invalid, consider collecting a
new specimen from the patient.
aLaboratories should report their diagnostic result as appropriate and in compliance with their specific reporting
system.

bOptimum specimen types and timing for peak viral levels during infections caused by 2019-nCoV have not been
determined. Collection of multiple specimens from the same patient may be necessary to detect the virus. The
possibility of a false negative result should especially be considered if the patient’s recent exposures or clinical
presentation suggest that 2019-nCoV infection is possible, and diagnostic tests for other causes of iliness (e.g., other
respiratory iliness) are negative. If 2019-nCoV infection is still suspected, re-testing should be considered in
consultation with public health authorities.
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Quality Control

e Quality control requirements must be performed in conformance with local, state, and federal
regulations or accreditation requirements and the user’s laboratory’s standard quality control
procedures. For further guidance on appropriate quality control practices, refer to 42 CFR 493.1256.

e Quality control procedures are intended to monitor reagent and assay performance.

e Test all positive controls prior to running diagnostic samples with each new kit lot to ensure all
reagents and kit components are working properly.

e Good laboratory practice (cGLP) recommends including a positive extraction control in each nucleic
acid isolation batch.

e Although HSC is not included with the 2019-nCov rRT-PCR Diagnostic Panel, the HSC extraction
control must proceed through nucleic acid isolation per batch of specimens to be tested.

e Always include a negative control (NTC), and the appropriate positive control (nCoVPC) in each
amplification and detection run. All clinical samples should be tested for human RNAse P gene to
control for specimen quality and extraction.

Limitations

e All users, analysts, and any person reporting diagnostic results should be trained to perform this
procedure by a competent instructor. They should demonstrate their ability to perform the test and
interpret the results prior to performing the assay independently.

e Performance of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel has only been established in
upper and lower respiratory specimens (such as nasopharyngeal or oropharyngeal swabs, sputum,
lower respiratory tract aspirates, bronchoalveolar lavage, and nasopharyngeal wash/aspirate or nasal
aspirate).

e Negative results do not preclude 2019-nCoV infection and should not be used as the sole basis for
treatment or other patient management decisions. Optimum specimen types and timing for peak
viral levels during infections caused by 2019-nCoV have not been determined. Collection of multiple
specimens (types and time points) from the same patient may be necessary to detect the virus.

e A false negative result may occur if a specimen is improperly collected, transported or handled. False
negative results may also occur if amplification inhibitors are present in the specimen or if inadequate
numbers of organisms are present in the specimen.

e Positive and negative predictive values are highly dependent on prevalence. False negative test
results are more likely when prevalence of disease is high. False positive test results are more likely
when prevalence is moderate to low.

e Do not use any reagent past the expiration date.

e [f the virus mutates in the rRT-PCR target region, 2019-nCoV may not be detected or may be detected
less predictably. Inhibitors or other types of interference may produce a false negative result. An
interference study evaluating the effect of common cold medications was not performed.

e Test performance can be affected because the epidemiology and clinical spectrum of infection caused
by 2019-nCoV is not fully known. For example, clinicians and laboratories may not know the optimum
types of specimens to collect, and, during the course of infection, when these specimens are most
likely to contain levels of viral RNA that can be readily detected.

e Detection of viral RNA may not indicate the presence of infectious virus or that 2019-nCoV is the
causative agent for clinical symptoms.
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e The performance of this test has not been established for monitoring treatment of 2019-nCoV
infection.

e The performance of this test has not been established for screening of blood or blood products for the
presence of 2019-nCoV.

e This test cannot rule out diseases caused by other bacterial or viral pathogens.

Conditions of Authorization for the Laboratory

The CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel Letter of Authorization, along with the authorized
Fact Sheet for Healthcare Providers, the authorized Fact Sheet for Patients and authorized labeling are
available on the FDA website:
https://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htm

Use of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel must follow the procedures outlined in these
manufacturer’s Instructions for Use and the conditions of authorization outlined in the Letter of
Authorization. Deviations from the procedures outlined are not permitted under the Emergency Use
Authorization (EUA). To assist clinical laboratories running the CDC 2019-nCoV Real-Time RT-PCR Diagnostic
Panel, the relevant Conditions of Authorization are listed verbatim below, and are required to be met by
laboratories performing the EUA test.

e Authorized laboratories® will include with reports of the results of the CDC 2019-nCoV Real-Time RT-
PCR Diagnostic Panel, all authorized Fact Sheets. Under exigent circumstances, other appropriate
methods for disseminating these Fact Sheets may be used, which may include mass media.

e Authorized laboratories will perform the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel as
outlined in the CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel
Instructions for Use. Deviations from the authorized procedures, including the authorized RT-PCR
instruments, authorized extraction methods, authorized clinical specimen types, authorized control
materials, authorized other ancillary reagents and authorized materials required to perform the CDC
2019-nCoV Real-Time RT-PCR Diagnostic Panel are not permitted. 2

e Authorized laboratories that receive the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel must
notify the relevant public health authorities of their intent to run the test prior to initiating testing.

e Authorized laboratories will have a process in place for reporting test results to healthcare providers
and relevant public health authorities, as appropriate.

e Authorized laboratories will collect information on the performance of the test and report to
DMD/OHT7-0OIR/OPEQ/CDRH (via email: CDRH-EUA-Reporting@fda.hhs.gov) and CDC

LAuthorized Laboratories: For ease of reference, the Letter of Authorization refers to “laboratories certified under the Clinical
Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. § 263a, to perform high complexity tests” as “authorized
laboratories.”

2If an authorized laboratory is interested in implementing changes to the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel that
are not in the scope (Section II) of this letter of authorization FDA recommends you discuss with FDA after considering the policy
outlined in Immediately in Effect Guidance for Clinical Laboratories and Food and Drug Administration Staff: Policy for Diagnostics
Testing in Laboratories Certified to Perform High Complexity Testing under CLIA prior to Emergency Use Authorization for
Coronavirus Disease-2019 during the Public Health Emergency (https://www.fda.gov/media/135659/download).
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(respvirus@cdc.gov) any suspected occurrence of false positive or false negative results and
significant deviations from the established performance characteristics of the test of which they
become aware.

e Authorized laboratories will report adverse events, including problems with test performance or
results, to MedWatch by submitting the online FDA Form 3500
(https://www.accessdata.fda.gov/scripts/medwatch/index.cfm?action=reporting.home) or by calling
1-800-FDA-1088

e All laboratory personnel using the test must be appropriately trained in RT-PCR techniques and use
appropriate laboratory and personal protective equipment when handling this kit and use the test in
accordance with the authorized labeling.

e CDC, IRR, manufacturers and distributors of commercial materials identified as acceptable on the CDC
website, and authorized laboratories will ensure that any records associated with this EUA are
maintained until otherwise notified by FDA. Such records will be made available to FDA for
inspection upon request.

Performance Characteristics

Analytical Performance:

Limit of Detection (LoD):

LoD studies determine the lowest detectable concentration of 2019-nCoV at which approximately 95% of all
(true positive) replicates test positive. The LoD was determined by limiting dilution studies using
characterized samples.

The analytical sensitivity of the rRT-PCR assays contained in the CDC 2019 Novel Coronavirus (2019-nCoV)
Real-Time RT-PCR Diagnostic Panel were determined in Limit of Detection studies. Since no quantified virus
isolates of the 2019-nCoV are currently available, assays designed for detection of the 2019-nCoV RNA were
tested with characterized stocks of in vitro transcribed full length RNA (N gene; GenBank accession:
MN908947.2) of known titer (RNA copies/uL) spiked into a diluent consisting of a suspension of human A549
cells and viral transport medium (VTM) to mimic clinical specimen. Samples were extracted using the
QIAGEN EZ1 Advanced XL instrument and EZ1 DSP Virus Kit (Cat# 62724) and manually with the QIAGEN DSP
Viral RNA Mini Kit (Cat# 61904). Real-Time RT-PCR assays were performed using the ThemoFisher Scientific
TagPath™ 1-Step RT-qPCR Master Mix, CG (Cat# A15299) on the Applied Biosystems™ 7500 Fast Dx Real-
Time PCR Instrument according to the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for
use.

A preliminary LoD for each assay was determined testing triplicate samples of RNA purified using each
extraction method. The approximate LoD was identified by extracting and testing 10-fold serial dilutions of
characterized stocks of in vitro transcribed full-length RNA. A confirmation of the LoD was determined using
3-fold serial dilution RNA samples with 20 extracted replicates. The LoD was determined as the lowest
concentration where = 95% (19/20) of the replicates were positive.
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Table 4. Limit of Detection Confirmation of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel with
QIAGEN EZ1 DSP

Targets 2019-nCoV_N1 2019-nCoV_N2
RNA Concentration® | 109> | 1090 | 1095 | 109> | 1090 | 109>
Positives/Total 20/20 | 19/20 | 13/20 | 20/20 | 17/20 | 9/20
Mean Ct2 32.5 354 NA 35.8 NA NA
Sta”darfc?)ev'at'on o5 |08 |NA |13 |NA |NA

! Concentration is presented in RNA copies/uL
2 Mean Ct reported for dilutions that are > 95% positive. Calculations only include positive results.
NA not applicable

Table 5. Limit of Detection Confirmation CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel with QIAGEN
QIAmp DSP Viral RNA Mini Kit

Targets 2019-nCoV_N1 2019-nCoV_N2
RNA Concentration! | 109> | 109° | 109> | 109> | 1090 | 1005 | 1010
Positives/Total 20/20 | 20/20 | 6/20 | 20/20 | 20/20 | 20/20 | 8/20

Mean Ct? 32.0 32.8 NA 33.0 354 36.2 NA
Standard Deviation
(Ct)

! Concentration is presented in RNA copies/uL
2 Mean Ct reported for dilutions that are > 95% positive. Calculations only include positive results.
NA not applicable

0.7 0.8 NA 14 0.9 1.9 NA

Table 6. Limit of Detection of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel

Limit of Detection (RNA copies/puL)
Virus Material QIAGEN EZ1 QIAGEN DSP Viral
Advanced XL RNA Mini Kit
2019 quel N Gene BNA 1005 100
Coronavirus Transcript

FDA Sensitivity Evaluation: The analytical sensitivity of the test will be further assessed by evaluating an FDA-
recommended reference material using an FDA developed protocol if applicable and/or when available.

In Silico Analysis of Primer and Probe Sequences:

An alignment was performed with the oligonucleotide primer and probe sequences of the CDC 2019 nCoV
Real-Time RT-PCR Diagnostic Panel with all publicly available nucleic acid sequences for 2019-nCoV in
GenBank as of February 1, 2020 to demonstrate the predicted inclusivity of the CDC 2019 nCoV Real-Time
RT-PCR Diagnostic panel. All the alignments show 100% identity of the CDC panel to the available 2019-nCoV
sequences with the exception of one nucleotide mismatch with the N1 forward primer in one deposited
sequence. The risk of a single mismatch resulting in a significant loss in reactivity, and false negative result, is
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low due to the design of the primers and probes with melting temperatures > 60°C and run conditions of the
assay with annealing temperature at 55°C to tolerate one to two mismatches.

Specificity/Exclusivity Testing: In Silico Analysis

BLASTn analysis queries of the 2019-nCoV rRT-PCR assays primers and probes were performed against public
domain nucleotide sequences. The database search parameters were as follows: 1) The nucleotide collection
consists of GenBank+EMBL+DDBJ+PDB+RefSeq sequences, but excludes EST, STS, GSS, WGS, TSA, patent
sequences as well as phase 0, 1, and 2 HTGS sequences and sequences longer than 100Mb; 2) The database
is non-redundant. Identical sequences have been merged into one entry, while preserving the accession, Gl,
title and taxonomy information for each entry; 3) Database was updated on 10/03/2019; 4) The search
parameters automatically adjust for short input sequences and the expect threshold is 1000; 5) The match
and mismatch scores are 1 and -3, respectively; 6) The penalty to create and extend a gap in an alighment is
5 and 2 respectively.

2019-nCoV_N1 Assay:

Probe sequence of 2019-nCoV rRT-PCR assay N1 showed high sequence homology with SARS coronavirus
and Bat SARS-like coronavirus genome. However, forward and reverse primers showed no sequence
homology with SARS coronavirus and Bat SARS-like coronavirus genome. Combining primers and probe,
there is no significant homologies with human genome, other coronaviruses or human microflora that would
predict potential false positive rRT-PCR results.

2019-nCoV_N2 Assay:

The forward primer sequence of 2019-nCoV rRT-PCR assay N2 showed high sequence homology to Bat SARS-
like coronaviruses. The reverse primer and probe sequences showed no significant homology with human
genome, other coronaviruses or human microflora. Combining primers and probe, there is no prediction of
potential false positive rRT-PCR results.

In summary, the 2019-nCoV rRT-PCR assay N1 and N2, designed for the specific detection of 2019-nCoV,
showed no significant combined homologies with human genome, other coronaviruses, or human microflora
that would predict potential false positive rRT-PCR results.

In addition to the in silico analysis, several organisms were extracted and tested with the CDC 2019-nCoV
Real-Time RT-PCR Diagnostic Panel to demonstrate analytical specificity and exclusivity. Studies were
performed with nucleic acids extracted using the QIAGEN EZ1 Advanced XL instrument and EZ1 DSP Virus Kit.
Nucleic acids were extracted from high titer preparations (typically > 10° PFU/mL or > 10® CFU/mL). Testing
was performed using the ThemoFisher Scientific TagPath™ 1-Step RT-qPCR Master Mix, CG on the Applied
Biosystems™ 7500 Fast Dx Real-Time PCR instrument. The data demonstrate that the expected results are
obtained for each organism when tested with the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel.
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Table 7. Specificity/Exclusivity of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel

2019- | 2019- | Final
Virus Strain Source nCoV_ | nCoV_ | Result
N1 N2

Human coronavirus 229E isolate 0/3 0/3 Neg.
Human coronavirus 0c43 isolate 0/3 0/3 Neg.
Human coronavirus NL63 clinical specimen 0/3 0/3 Neg.
Human coronavirus HKU1 clinical specimen 0/3 0/3 Neg.
MERS-coronavirus isolate 0/3 0/3 Neg.
SARS-coronavirus isolate 0/3 0/3 Neg.
bocavirus - clinical specimen 0/3 0/3 Neg.
Mpycoplasma pneumoniae isolate 0/3 0/3 Neg.
Streptococcus isolate 0/3 0/3 Neg.
Influenza A(HIN1) isolate 0/3 0/3 Neg.
Influenza A(H3N2) isolate 0/3 0/3 Neg.
Influenza B isolate 0/3 0/3 Neg.
Human adenovirus, type 1 Ad71 isolate 0/3 0/3 Neg.
Human metapneumovirus - isolate 0/3 0/3 Neg.
respiratory syncytial virus Long A isolate 0/3 0/3 Neg.
rhinovirus isolate 0/3 0/3 Neg.
parainfluenza 1 C35 isolate 0/3 0/3 Neg.
parainfluenza 2 Greer isolate 0/3 0/3 Neg.
parainfluenza 3 C-43 isolate 0/3 0/3 Neg.
parainfluenza 4 M-25 isolate 0/3 0/3 Neg.

Endogenous Interference Substances Studies:

The CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel uses conventional well-established nucleic acid
extraction methods and based on our experience with CDC’s other EUA assays, including the CDC Novel
Coronavirus 2012 Real-time RT-PCR Assay for the presumptive detection of Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) and the CDC Human Influenza Virus Real-Time RT-PCR Diagnostic Panel-
Influenza A/H7 (Eurasian Lineage) Assay for the presumptive detection of novel influenza A (H7N9) virus that
are both intended for use with a number of respiratory specimens, we do not anticipate interference from
common endogenous substances.

Specimen Stability and Fresh-frozen Testing:

To increase the likelihood of detecting infection, CDC recommends collection of lower respiratory and upper
respiratory specimens for testing. If possible, additional specimen types (e.g., stool, urine) should be
collected and should be stored initially until decision is made by CDC whether additional specimen sources
should be tested. Specimens should be collected as soon as possible once a PUl is identified regardless of
symptom onset. Maintain proper infection control when collecting specimens. Store specimens at 2-8°C and
ship overnight to CDC on ice pack. Label each specimen container with the patient’s ID number (e.g., medical
record number), unique specimen ID (e.g., laboratory requisition number), specimen type (e.g., nasal swabs)
and the date the sample was collected. Complete a CDC Form 50.34 for each specimen submitted.
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Clinical Performance:

As of February 22, 2020, CDC has tested 2071 respiratory specimens from persons under investigation (PUI)
in the U.S. using the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel. Specimen types include bronchial
fluid/wash, buccal swab, nasal wash/aspirate, nasopharyngeal swab, nasopharyngeal/throat swab, oral
swab, sputum, oropharyngeal (throat) swab, swab (unspecified), and throat swab.

Table 8: Summary of CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel Data
Generated by Testing Human Respiratory Specimens Collected from PUI Subjects in the U.S.

2019 nCoV 2019 nCoV
Specimen Type Negative Positive Inconclusive Invalid Total
Bronchial
fluid/wash 2 0 0 0 2
Buccal swab 5 1 0 0 6
Nasal
wash/aspirate 6 0 0 0 6
Nasopharyngeal
swab 927 23 0 0 950
Nasopharyngeal
swab/throat
swab 4 0 0 0 4
Oral swab 476 9 0 0 485
Pharyngeal
(throat) swab 363 10 0 1 374
Sputum 165 5 0 0 170
Swab
(unspecified)! 71 1 0 0 72
Tissue (lung) 2 0 0 0 2
Total 2021 49 0 1 2071

IActual swab type information was missing from these upper respiratory tract specimens.

Two thousand twenty-one (2021) respiratory specimens of the 2071 respiratory specimens tested negative
by the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel. Forty-nine (49) of the 2071 respiratory specimens
tested positive by the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel. Only one specimen
(oropharyngeal (throat) swab) was invalid. Of the 49 respiratory specimens that tested positive by the CDC
2019-nCoV Real-Time RT-PCR Diagnostic Panel, seventeen (17) were confirmed by genetic sequencing
and/or virus culture (positive percent agreement = 17/17, 95% Cl: 81.6%-100%)

During the early phase of the testing, a total of 117 respiratory specimens collected from 46 PUI subjects
were also tested with two analytically validated real-time RT-PCR assays that target separate and
independent regions of the nucleocapsid protein gene of the 2019-nCoV, N4 and N5 assays. The
nucleocapsid protein gene targets for the N4 and N5 assays are different and independent from the
nucleocapsid protein gene targets for the two RT-PCR assays included in the CDC 2019-nCoV Real-Time RT-
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PCR Diagnostic Panel, N1 and N2. Any positive result from the N4 and/or the N5 assay was further
investigated by genetic sequencing.

Performance of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel testing these 117 respiratory
specimens was estimated against a composite comparator. A specimen was considered comparator negative
if both the N4 and the N5 assays were negative. A specimen was considered comparator positive when the
N4 and/or the N5 assay generated a positive result, and the comparator positive result(s) were further
investigated and confirmed to be 2019-nCoV RNA positive by genetic sequencing.

Table 9: Percent Agreement of the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel with the Composite
Comparator

CDC 2019-nCoV | Composite Comparator Result
Panel Result Positive Negative
Positive 13% 0
Inconclusive 0 0
Negative 0 104

!Composite comparator results were available for 13 of 49 CDC 2019-nCoV Panel positive specimens only.

Positive percent agreement = 13/13 = 100% (95% Cl: 77.2% - 100%)
Negative percent agreement = 104/104 = 100% (95% Cl: 96.4% - 100%)

Enzyme Master Mix Evaluation:

The limit of detection equivalence between the ThermoFisher TagPath™ 1-Step RT-gPCR Master Mix and the
following enzyme master mixes was evaluated: Quantabio qScript XLT One-Step RT-qPCR ToughMix,
Quantabio UltraPlex 1-Step ToughMix (4X), and Promega GoTaqg® Probe 1- Step RT-gPCR System. Serial
dilutions of 2019 novel coronavirus (SARS CoV-2) transcript were tested in triplicate with the CDC 2019-nCoV
Real-time RT-PCR Diagnostic Panel using all four enzyme master mixes. Both manufactured versions of
oligonucleotide probe, BHQ and ZEN, were used in the comparison. The lowest detectable concentration of
transcript at which all replicates tested positive using the Quantabio gScript XLT One-Step RT-gqPCR ToughMix
and Quantabio UltraPlex 1-Step ToughMix (4X) was similar to that observed for the ThemoFisher TagPath™
1-Step RT-gPCR Master Mix. The lowest detectable concentration of transcript when using the Promega
GoTaq® Probe 1- Step RT-gPCR System was one dilution above that observed for the other candidates when
evaluated with the BHQ version of the CDC assays. The candidate master mixes all performed equivalently
or at one dilution below the ThemoFisher TagPath™ 1-Step RT-qPCR Master Mix when evaluated with the
ZEN version of the CDC assays.
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Table 10: Limit of Detection Comparison for Enzyme Master Mixes — BHQ Probe Summary Results

ThemoFisher TagPath™ Quantabio qgScript XLT Quantabio UltraPlex 1- | Promega GoTaq® Probe
1-Step RT-gPCR Master One-Step RT-qPCR Step ToughMix (4X) 1- Step RT-qPCR System
Copy Number Mix ToughMix
2019- 2019- 2019- 2019- 2019- 2019- 2019- 2019-
nCoV_N1 nCoV_N2 nCoV_N1 nCoV_N2 nCoV_N1 nCoV_N2 nCoV_N1 nCoV_N2
10? copies/uL 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3
10! copies/uL 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3
10° copies/uL 3/3 3/3 3/3 3/3 3/3 3/3 3/3 2/3
10! copies L 2/3 0/3 1/3 1/3 1/3 1/3 0/3 0/3

Table 11: Limit of Detection Comparison for Enzyme Master Mixes — ZEN Probe Summary Results

ThemoFisher TagPath™ | Quantabio gScript XLT | Quantabio UltraPlex 1- | Promega GoTaq® Probe
1-Step RT-gPCR Master One-Step RT-qPCR Step ToughMix (4X) 1- Step RT-qPCR System
Copy Number Mix ToughMix
2019- 2019- 2019- 2019- 2019- 2019- 2019- 2019-
nCoV_N1 nCoV_N2 nCoV_N1 nCoV_N2 nCoV_N1 nCoV_N2 nCoV_N1 nCoV_N2
102 copies/ulL 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3
10! copies/pL 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3
10° copies/uL 3/3 2/3 3/3 3/3 3/3 2/3 3/3 3/3
10! copies uL 1/3 1/3 0/3 0/3 0/3 1/3 1/3 1/3

Retrospective positive (18) and negative (17) clinical respiratory specimens were extracted using the QIAGEN
EZ1 Advanced XL instrument and EZ1 DSP Virus Kit and were tested with the CDC 2019-nCoV Real-time RT-
PCR Diagnostic Panel using the Quantabio gScript XLT One-Step RT-qPCR ToughMix, Quantabio UltraPlex 1-
Step ToughMix (4X), and Promega GoTag® Probe 1- Step RT-gPCR System master mixes. All three enzyme
master mixes performed equivalently, demonstrating 100% positive and 100% negative agreement with
expected results and a 95% confidence interval of 82.4%-100% and 81.6%-100%, respectively.

Table 12: Clinical Comparison — Retrospective Study Summary Results

CDC 2019-nCoV Quantabio gScript XLT Quantabio UltraPlex 1-Step Promega GoTaqg® Probe 1-

Real-time RT- One-Step RT-gPCR ToughMix (4X) Step RT-gPCR System

PCR Diagnostic ToughMix

Panel Result Positive Negative Positive Negative Positive Negative

Positive 18 0 18 0 18 0

Negative 0 17 0 17 0 17
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Disposal
Dispose of hazardous or biologically contaminated materials according to the practices of your institution.
References

1. Ballew, H. C,, et al. “Basic Laboratory Methods in Virology,” DHHS, Public Health Service 1975 (Revised
1981), Centers for Disease Control and Prevention, Atlanta, Georgia 30333.

2. Clinical Laboratory Standards Institute (CLSI), “Collection, Transport, Preparation and Storage of
Specimens for Molecular Methods: Proposed Guideline,” MM13-A

3. Lieber, M., et al. "A Continuous Tumor Cell Line from a Human Lung Carcinoma with Properties of Type I
Alveolar Epithelial Cells." International Journal of Cancer 1976, 17(1), 62-70.
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Revision History

Revision # Effective Date Summary of Revisions
1 February 4, 2020 Original Instructions for Use
2 March 15, 2020 e Intended use update
e Removal of N3 primer and probe set from Diagnostic Panel
e Performance data update

e Addition of alternative nucleic acid extraction platforms

e Addition of acceptable alternatives to HSC and addition of
QIAGEN RUO extraction reagents

e Positive results no longer presumptive. No confirmation of
positive results required

3 March 30, 2020 e Addition of alternative enzyme master mix options

Contact Information, Ordering, and Product Support

For technical and product support, contact the CDC Division of Viral Diseases directly.

Send email to: respvirus@cdc.gov

Note: If your laboratory is using reagents sourced from someone other than the CDC International Reagent
Resource, please refer to the manufacturer’s instructions provided with the commercial materials.
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Division of Viral Diseases/Respiratory Viruses Branch

CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel

2019-nCoV EUA-01 Product Information Sheet

CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel
For use under EMERGENCY USE AUTHORIZATION (EUA) only.
Rx only

CATALOG: 2019-nCoV EUA-01
KIT LOT:
EXPIRATION DATE: YYYY-MM-DD (3 Years from DOM)

INTENDED USE

The CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel is a real-time RT-PCR test intended
for the qualitative detection of nucleic acid from the 2019-nCoV in upper and lower respiratory specimens (such as
nasopharyngeal or oropharyngeal swabs, sputum, lower respiratory tract aspirates, bronchoalveolar lavage, and
nasopharyngeal wash/aspirate or nasal aspirate) collected from individuals who meet 2019-nCoV clinical and/or
epidemiological criteria (for example, clinical signs and symptoms associated with 2019-nCoV infection, contact with a
probable or confirmed 2019-nCoV case, history of travel to a geographic locations where 2019-nCoV cases were
detected, or other epidemiologic links for which 2019-nCoV testing may be indicated as part of a public health
investigation). Testing in the United States is limited to laboratories certified under the Clinical Laboratory Improvement
Amendments of 1988 (CLIA), 42 U.S.C. § 263a, to perform high complexity tests.

Results are for the identification of 2019-nCoV RNA. The 2019-nCoV RNA is generally detectable in upper and lower
respiratory specimens during infection. Positive results are indicative of active infection with 2019-nCoV but do not rule
out bacterial infection or co-infection with other viruses. The agent detected may not be the definite cause of disease.
Laboratories within the United States and its territories are required to report all positive results to the appropriate
public health authorities.

Negative results do not preclude 2019-nCoV infection and should not be used as the sole basis for treatment or other
patient management decisions. Negative results must be combined with clinical observations, patient history, and
epidemiological information.

Testing with the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel is intended for use by trained laboratory personnel
who are proficient in performing real-time RT-PCR assays. The CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time
RT-PCR Diagnostic Panel is only for use under a Food and Drug Administration’s Emergency Use Authorization .

PACKAGE CONTENTS

PART COMPONENT VIALS QUANTITY
i LG = NUMBER | LOT NUMBER | PER KIT /VIAL L
2019-r.1CoV_N1 Compmed RV202001 1 2.5 nmol Dried
Primer/Probe Mix
Oligonucleotide 2019-nCoV_N2 Combined RV202002 1 s | Dried
Box Primer/Probe Mix > nmo rie
RP Combined Primer/Probe .
Mix RV202004 1 22.5 nmol Dried
nCoVPC 2019-nCoV Positive 4
Control Box SOV F RV202005 4 1x10 Dried
Control (non-infectious) copies/pL

STORAGE INSTRUCTIONS

Upon receipt, store at 2-8°C. Refer to the CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic
Panel Instructions for Use before opening and preparing reagents for use.

PROCEDURE/INTERPRETATION/LIMITATIONS

Users should refer to the CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel
Instructions for Use posted on the FDA website for all IVD products used under Emergency Use Authorization,
http://www.fda.gov/MedicalDevices/Safety/EmergencySituations/ucm161496.htm.

IVD

PRECAUTIONS
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This reagent should be handled in an approved BSL-2 handling area to avoid contamination of laboratory equipment
and reagents that could cause false positive results. This product is non-infectious. However, this product should be

handled in accordance with Good Laboratory Practices.

REAGENT COMPLAINTS/QUESTIONS

If you have a question/comment about this product, please contact the CDC Division of Viral Diseases/Respiratory

Viruses Branch by email at respvirus@cdc.gov.
DISTRIBUTED BY

Manufactured by the Centers for Disease Control and Prevention, 1600 Clifton Road, Atlanta, Georgia, 30329, USA

IVD
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CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel -
Verification Requirements

Please consult the following guidance from CMS regarding Emergency Use Authorized
diagnostic tests: https://www.cms.gov/Medicare/Provider-Enrollment-and-
Certification/SurveyCertificationGenInfo/Policy-and-Memos-to-States-and-Regions-
Items/QS018-19-CLIA

INTENDED USE

The CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel is a real-
time RT-PCR test intended for the qualitative detection of nucleic acid from the 2019-nCoV in
upper and lower respiratory specimens (such as nasopharyngeal or oropharyngeal swabs,
sputum, lower respiratory tract aspirates, bronchoalveolar lavage, and nasopharyngeal
wash/aspirate or nasal aspirate) collected from individuals who meet 2019-nCoV clinical
and/or epidemiological criteria (for example, clinical signs and symptoms associated with
2019-nCoV infection, contact with a probable or confirmed 2019-nCoV case, history of travel
to a geographic locations where 2019-nCoV cases were detected, or other epidemiologic links
for which 2019-nCoV testing may be indicated as part of a public health investigation). Testing
in the United States is limited to laboratories certified under the Clinical Laboratory
Improvement Amendments of 1988 (CLIA), 42 U.S.C. § 263a, to perform high complexity
tests.

Results are for the identification of 2019-nCoV RNA. The 2019-nCoV RNA is generally
detectable in upper and lower respiratory specimens during infection. Positive results are
indicative of active infection with 2019-nCoV but do not rule out bacterial infection or co-
infection with other viruses. The agent detected may not be the definite cause of disease.
Laboratories within the United States and its territories are required to report all positive
results to the appropriate public health authorities.

Negative results do not preclude 2019-nCoV infection and should not be used as the sole basis
for treatment or other patient management decisions. Negative results must be combined with
clinical observations, patient history, and epidemiological information.

Testing with the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel is intended for use by
trained laboratory personnel who are proficient in performing real-time RT-PCR assays. The
CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel is only for use
under a Food and Drug Administration’s Emergency Use Authorization.

REQUIRED MATERIALS

The 2019 novel coronavirus positive control (nCoVPC) is provided with the CDC 2019-nCoV
Real-Time RT-PCR Diagnostic Panel and should be prepared according to the instructions for
use. The nCoVPC consists of an RNA transcript of the 2019-nCoV N gene as well as human
RNase P gene segment. nCoVPC will yield a positive result with the following primer and probe
sets: 2019-nCoV_N1, 2019-nCoV_N2, and RP.

Approximately 2 mL of an upper respiratory specimen (e.g. nasopharyngeal swabs (NPS) in
transport media) will be needed for testing. Specimens may be pooled if less than 2mL of one
specimen is available.

Refer to CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel package insert (manufacturer
instructions) for additional reagents, materials, and instructions.

PRECAUTIONS

This reagent should be handled in an approved BSL-2 handling area to avoid contamination of
laboratory equipment and reagents that could cause false positive results. This product is an
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RNA transcript and is non-infectious. However, the nCoVPC should be handled in accordance
with Good Laboratory Practices.

Store reagent at appropriate temperatures (see instructions for use) and hold on ice when
thawed.

Please use standard precautions when handling respiratory specimens.

INSTRUCTIONS FOR PREPARING SAMPLES BEFORE EXTRACTION WITH THE QIAamp
DSP VIRAL RNA MINI KIT OR THE QIAamp VIRAL RNA MINI KIT

e Refer to the 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for use for
reconstitution of the materials for use. RNA should be kept cold during preparation and use.

e Make a 1/10 dilution of nCoVPC by adding 5 uL of nCoVPC into 45 uL of nuclease-free water
or 10 mM Tris

e Aliquot 560 pL of lysis buffer into each of nine tubes labeled 1-9.

e Add 140 uL of upper respiratory specimen (e.g. NPS in viral transport media) into each of
the nine labeled tubes with lysis buffer

e To prepare samples at a moderate concentration, spike 14 uL of undiluted nCoVPC
(rehydrated as described in the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel
instructions for use) into each tube labeled 1-3 containing lysis buffer and specimen

e To prepare samples at a low concentration, spike 14 uL of 1/10 dilution of nCoVPC into
each tube labeled 4-6 containing lysis buffer and specimen

e To prepare negative samples, spike 14 uL of nuclease-free water into each tube labeled 7-9
containing lysis buffer and specimen

e Perform extractions of all nine samples according to the CDC 2019-nCoV Real-Time RT-PCR
Diagnostic Panel instructions for use

INSTRUCTIONS FOR PREPARING SAMPLES BEFORE EXTRACTION WITH THE QIAGEN
EZ1 ADVANCED XL

e Refer to the 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for use for
reconstitution of the materials for use. RNA should be kept cold during preparation and use.

e Make a 1/10 dilution of nCoVPC by adding 5 uL of nCoVPC into 45 pL of nuclease-free water
or 10 mM Tris

e Aliquot 280 uL of lysis buffer into each of nine tubes labeled 1-9.

e Add 120 pL of upper respiratory specimen (e.g. NPS in viral transport media) into each of
the nine labeled tubes with lysis buffer

e To prepare samples at a moderate concentration, spike 12 uL of undiluted nCoVPC
(rehydrated as described in the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel
instructions for use) into each tube labeled 1-3 containing lysis buffer and specimen

e To prepare samples at a low concentration, spike 12 uL of 1/10 dilution of nCoVPC into
each tube labeled 4-6 containing lysis buffer and specimen

e To prepare negative samples, spike 12 uL of nuclease-free water into each tube labeled 7-9
containing lysis buffer and specimen

e Perform extractions of all nine samples according to the CDC 2019-nCoV Real-Time RT-PCR
Diagnostic Panel instructions for use

INSTRUCTIONS FOR PREPARING SAMPLES BEFORE EXTRACTION WITH THE ROCHE
MagNA PURE TOTAL NUCLEIC ACID KIT OR THE ROCHE MagNA PURE NUCLEIC ACID
ISOLATION KITI

e Refer to the 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for use for
reconstitution of the materials for use. RNA should be kept cold during preparation and use.

e Make a 1/10 dilution of nCoVPC by adding 5 uL of nCoVPC into 45 uL of nuclease-free water
or 10 mM Tris

e Aliquot 300 uL of lysis buffer into each of nine tubes labeled 1-9.

e Add 100 pL of upper respiratory specimen (e.g. NPS in viral transport media) into each of
the nine labeled tubes with lysis buffer
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e To prepare samples at a moderate concentration, spike 12 uL of undiluted nCoVPC
(rehydrated as described in the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel
instructions for use) into each tube labeled 1-3 containing lysis buffer and specimen

e To prepare samples at a low concentration, spike 12 puL of 1/10 dilution of nCoVPC into
each tube labeled 4-6 containing lysis buffer and specimen

e To prepare negative samples, spike 12 uL of nuclease-free water into each tube labeled 7-9
containing lysis buffer and specimen

e Perform extractions of all nine samples according to the CDC 2019-nCoV Real-Time RT-PCR
Diagnostic Panel instructions for use

INSTRUCTIONS FOR PREPARING SAMPLES BEFORE EXTRACTION WITH THE ROCHE
MagNA PURE 96 DNA AND VIRAL NA SMALL VOLUME KIT

e Refer to the 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for use for
reconstitution of the materials for use. RNA should be kept cold during preparation and use.

e Make a 1/10 dilution of nCoVPC by adding 5 uL of nCoVPC into 45 pL of nuclease-free water
or 10 mM Tris

e Aliquot 350 uL of lysis buffer into each of nine tubes labeled 1-9.

e Add 100 pL of upper respiratory specimen (e.g. NPS in viral transport media) into each of
the nine labeled tubes with lysis buffer

e To prepare samples at a moderate concentration, spike 12 uL of undiluted nCoVPC
(rehydrated as described in the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel
instructions for use) into each tube labeled 1-3 containing lysis buffer and specimen

e To prepare samples at a low concentration, spike 12 uL of 1/10 dilution of nCoVPC into
each tube labeled 4-6 containing lysis buffer and specimen

e To prepare negative samples, spike 12 uL of nuclease-free water into each tube labeled 7-9
containing lysis buffer and specimen

e Perform extractions of all nine samples according to the CDC 2019-nCoV Real-Time RT-PCR
Diagnostic Panel instructions for use

INSTRUCTIONS FOR PREPARING SAMPLES BEFORE EXTRACTION WITH THE
BIOMERIEUX NucliSENS easyMAG OR THE BIOMERIEUX EMAG

e Refer to the 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for use for
reconstitution of the materials for use. RNA should be kept cold during preparation and use.

e Make a 1/10 dilution of nCoVPC by adding 5 pL of nCoVPC into 45 uL of nuclease-free water
or 10 mM Tris

e Aliquot 1000 pL or 2000 pL of pre-aliquoted easyMAG lysis buffer into each of nine tubes
labeled 1-9 for the easyMAG or eMAG, respectively.

e Add 100 pL of upper respiratory specimen (e.g. NPS in viral transport media) into each of
the nine labeled tubes with lysis buffer

e To prepare samples at a moderate concentration, spike 12 uL of undiluted nCoVPC
(rehydrated as described in the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel
instructions for use) into each tube labeled 1-3 containing lysis buffer and specimen

e To prepare samples at a low concentration, spike 12 uL of 1/10 dilution of nCoVPC into
each tube labeled 4-6 containing lysis buffer and specimen

e To prepare negative samples, spike 12 uL of nuclease-free water into each tube labeled 7-9
containing lysis buffer and specimen

e Perform extractions of all nine samples according to the CDC 2019-nCoV Real-Time RT-PCR
Diagnostic Panel instructions for use

PROCEDURE

Follow the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel instructions for use for testing
the 9 extracted samples at least once.

EXPECTED RESULTS

Moderate nCoVPC samples should be positive for 2019-nCoV.
Low nCoVPC samples should be positive for 2019-nCoV.
Negative upper respiratory samples should be negative for 2019-nCoV.
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> 90% of test results should be in agreement with the expected results. If test results are less
than 90% in agreement with expected results, contact CDC at respvirus@cdc.gov.

QUESTIONS
Please send questions or comments by email to respvirus@cdc.gov.
DISTRIBUTION:

Distributed to qualified laboratories by Centers for Disease Control and Prevention, 1600
Clifton Road, Atlanta, GA, 30329 USA
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How Does the Coronavirus Compare With the Flu?

As new cases appear in the U.S., some — including the president — have compared it to the seasonal flu.
Here’s a close look at the differences.

By Denise Grady

March 27, 2020

As coronavirus infections began appearing across the United States, in cities from Seattle to New York,
Americans wondered how to measure this new threat against a more familiar foe: influenza.

President Trump, a self-described germophobe, has said he was amazed to learn that tens of thousands of
Americans died from the flu each year. On several occasions, Mr. Trump has accused the news media and
Democrats of exaggerating the dangers of the coronavirus.

“The flu Kkills people,” Mick Mulvaney, the acting White House chief of staff, said in February. “This is not
Ebola. It’s not SARS, it’s not MERS. It’s not a death sentence.”

To many public health officials, that argument misses the point.

Yes, the flu is terrible — that’s exactly why scientists don’t want another contagious respiratory disease to
take root. If they could stop the seasonal flu, they would. But there may yet be a chance to stop the
coronavirus, or at least slow its spread.

In many ways, the flu is the best argument for throwing everything at the coronavirus. Here’s a closer look at
the similarities and differences.

Which virus is deadlier?

The coronavirus seems to be more deadly than the flu — so far.

On average, seasonal flu strains kill about 0.1 percent of people who become infected. The 1918 flu had an
unusually high fatality rate, around 2 percent. Because it was so contagious, that flu killed tens of millions of
people.

Early estimates of the coronavirus death rate from China were about 2 percent. But a later report on 1,099
cases from many parts of China, published in The New England Journal of Medicine, found a lower rate: 1.4
percent.

In a recent speech, Dr. Tedros Adhanom Ghebreyesus, director-general of the World Health Organization,
asserted that the global case fatality rate for people infected with coronavirus was 3.4 percent, a startling
figure.

W.H.O. officials later clarified that Dr. Tedros’s figure was a crude “snapshot” based on incomplete data and
heavily skewed by the intensity of the initial outbreak in Wuhan, China.

The true death rate could turn out to be similar to that of a severe seasonal flu, below 1 percent, according to
an editorial published in the journal by Dr. Anthony S. Fauci and Dr. H. Clifford Lane, of the National Institute
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of Allergy and Infectious Diseases, and Dr. Robert R. Redfield, director of the Centers for Disease Control and
Prevention. But more recently, Dr. Fauci has cited the 1 percent estimate, emphasizing that it is 10 times the
death rate from seasonal flu.

Even a disease with a relatively low death rate can take a huge toll if enormous numbers of people catch it. As
of Friday, there were more than 135,000 coronavirus cases and nearly 5,000 deaths. In the United States, there
have been more than 1,200 coronavirus cases and about 36 deaths.

But because of the lack of testing capacity in the United States, the true case count and number of deaths are
not known for sure.

Which virus is more contagious?

So far, the new coronavirus seems to be more contagious than most strains of the flu, and roughly as
contagious as strains that appear in pandemic flu seasons.

Latest Updates: Coronavirus Outbreak
¢ States scramble as virus tears across the U.S. and Britain braces for dark days ahead.
* Debate roils White House over an untested drug the president insists on promoting.
¢ Japan will declare a state of emergency as the virus surges in Tokyo and other cities.

See more updates Updated 27m ago

More live coverage: Markets New York

Each person with the coronavirus appears to infect 2.2 other people, on average. But the figure is skewed by
the fact that the epidemic was not managed well in the beginning, and infections soared in Wuhan and the
surrounding province. As an epidemic comes under control, the reproduction number, as it’s called, will fall.

By comparison, the figure for the seasonal flu is roughly 1.3. The reproduction number for the flu of 1918 was
about the same as that of the new coronavirus, perhaps higher, but that was before modern treatments and
vaccines were available.

In both flu and the illness caused by the coronavirus, people may be contagious before symptoms develop,
making it difficult or even impossible to control the spread of the virus. Nobody knows yet how many people
infected with the coronavirus have only very mild symptoms or none at all.

Who is most at risk from infection?

People who are older than 60, or have a weakened immune system or chronic illnesses like lung disease,
heart disease or diabetes, have the highest risk of becoming severely ill if they contract the coronavirus or the
flu. Each underlying illness adds to the risk.

Many people in the United States have an increased risk of becoming seriously ill if they are infected: about
60 percent of adults have at least one underlying health condition, and 40 percent have two or more
underlying conditions. Approximately 25 million have diabetes, which can lower immunity.

Death rates among men infected with the coronavirus in China, particularly those in their late 40s and older,
have exceeded those among women, a pattern not seen in the seasonal flu. The reason for the discrepancy is
not known, although Chinese men do smoke more, often resulting in compromised lung function.

2 of 5 06-04-2020, 16:23



Coronavirus vs the Flu: Are They Different? - The New York Times https://www.nytimes.com/article/coronavirus-vs-flu.html

Sign up to receive an email when we publish a new story about the
. Sign Up
coronavirus outbreak.

There seems to be another important difference: The flu appears far more dangerous to children, particularly
very young ones, who can become severely ill. Children infected with the new coronavirus tend to have mild
or no symptoms.

The flu is also especially dangerous for pregnant women, who can become severely ill from it. Whether the
new coronavirus poses as serious a threat to pregnant women is not known.

Not everyone who becomes seriously ill fits the high-risk profile. In every infectious disease outbreak, there
are unexplained cases that defy the statistics, such as severe illness striking a young, healthy person who
would have been expected to become just mildly sick. The physician in China who was penalized for alerting
colleagues to the outbreak there, Dr. Li Wenliang, died from the disease at age 34.

Which virus makes you sicker?

In the current season, there have been at least 34 million cases of flu in the United States, 350,000
hospitalizations and 20,000 flu deaths, according to the C.D.C. Hospitalization rates among children and young
adults this year have been unusually high.

There would be even more illnesses and deaths if there were no flu vaccine. Most people recover in less than
two weeks, and sometimes in just days.

By contrast, at least 90,000 people in the United States have been infected with the new coronavirus by late
March, and there have been at least 1,400 deaths. There are no treatments or vaccines for the coronavirus,
only supportive care for infected people.

Most cases of coronavirus infection are not severe, but some people do become quite sick. Data from the
largest study of patients to date, conducted in China, suggests that of coronavirus patients receiving medical
attention, 80 percent had mild infections, about 15 percent had severe illnesses, and 5 percent were critical.
(But many of the mild infections included patients with pneumonia, experts later learned.)

The first symptoms, fever and cough, are similar to that of the flu, so the diseases can be hard to tell apart
without a test to identify the virus. Pneumonia is common among coronavirus patients, even among those
whose cases are not severe.

Experts think there may also be many people with no symptoms at all, or such mild ones that they never
bother to seek medical attention. Because those cases have not been counted, it’s not possible now to know
the real proportion of mild versus severe cases.

Antibody tests, which can determine whether someone has ever been infected, may eventually help to
establish how many people had mild or asymptomatic coronavirus infections.

Can people become immune to the coronavirus?

After viral infections, people generally develop antibodies in their blood that will fight off the virus and protect
them from contracting it again. It’s reasonable to assume that people who have had the new coronavirus will
become immune to it.

But it is not known how long that immunity will last. With other coronaviruses, which cause the common cold,
immunity can wane.
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There are vaccines for the seasonal flu, of course, and these induce at least some immunity to influenza.

What treatments are available?

There is no approved antiviral drug for the coronavirus, though several are being tested. Doctors can
recommend only the usual remedies for any viral illness: rest, medicine to reduce pain and fever, and fluids to
avoid dehydration.

Coronavirus patients with pneumonia may also need oxygen, and a ventilator if breathing trouble worsens.

For the flu, however, there are four prescription medicines. All work best if they are taken within a day or two
of when symptoms start.

They’re not miracle cures: They can lessen the severity of the illness and shorten its course by a day or so,
and they may lower the risk of serious complications.

The drugs are also recommended for people who have been exposed to a flu patient, to try to prevent the
illness.

The flu, like the coronavirus illness, can also cause pneumonia and breathing trouble. Anyone who becomes
short of breath needs medical attention quickly.

Can I get vaccinated?

An experimental vaccine for the coronavirus may be ready for safety testing in humans soon, but will take
much longer, at least a year or two, to become available for widespread use — if it works.

Flu vaccines, on the other hand, are widely available and generally 40 percent to 60 percent effective, which
means they will reduce cases by that amount in a population that has been vaccinated, compared with one
that has not.

The vaccine for the current season falls into that range, according to the C.D.C., which said in February that
people who have not been vaccinated should still get the shot, because the flu season is ongoing.

Experts have been urging people to get the flu shot for all the usual reasons. But now there’s another: As the
coronavirus spreads in the United States, hospitals will need all the beds, equipment and staff they can
muster.

It will be important not to have those resources taken up by patients with flu that could have been prevented.

[Like the Science Times page on Facebook. | Sign up for the Science Times newsletter.]

Will the coronavirus go away when the weather warms?

Mr. Trump has said repeatedly that the coronavirus will retreat as weather warms, just as influenza does. In
fact, because this is a new virus, there is no information about how the weather might affect it.

Even if the virus were to diminish in the spring, it might rebound later in the fall, as the weather cools. This is
a pattern often seen in severe flu seasons.

Containment is becoming less likely, because of the contagiousness of the virus, the possibility that people can
spread it before they have symptoms and the increasing number of outbreaks around the world.

Cases in California, New York, Oregon and Washington State without known links to overseas travel indicate
the new coronavirus has already begun to circulate.
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The Coronavirus Outbreak

Frequently Asked Questions and Advice

Updated April 4, 2020

e Should | wear a mask?
The C.D.C. has recommended that all Americans wear cloth masks if they
go out in public. This is a shift in federal guidance reflecting new concerns
that the coronavirus is being spread by infected people who have no
symptoms. Until now, the C.D.C., like the W.H.O., has advised that ordinary
people don’t need to wear masks unless they are sick and coughing. Part
of the reason was to preserve medical-grade masks for health care
workers who desperately need them at a time when they are in
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Democracy Dies in Darkness

Three months into the pandemic, here’s how

likely the coronavirus is to infect people
By Joel Achenbach

March 28, 2020 at 8:16 p.m. GMT+5:30

PLEASE NOTE

The Washington Post is providing this story for free so that all readers have
access to this important information about the coronavirus. For more free
stories, sign up for our daily Coronavirus Updates newsletter.

Three months into this pandemic, scientists are coming to understand the

novel coronavirus. They know, for example, that as horrible as this virus is,
it is not the worst, most apocalyptic virus imaginable. Covid-19, the disease
caused by the virus, is not as contagious as measles, and although it is very

dangerous, it is not as likely to kill an infected person as, say, Ebola.

But there is one critically important, calamitous feature of SARS-CoV-2: the
novelty. When it jumped from an animal host into the human population
sometime late last year, no one had immunity to it. That is one reason the

new coronavirus is not comparable to a harsh strain of the flu going around.



The first cluster of mysterious, pneumonia-like respiratory illnesses was
reported in Wuhan, China, at the end of December, and in the days that
followed, it spread explosively. With astonishing speed, this submicroscopic
pathogen has contaminated the planet, infecting more than 600,000 as of
Saturday and killing at least 28,000, grinding global commerce to a near
standstill and rattling the nerves of everyone brave enough to be following

the news.

AD

“This is a new virus that has landed in the human community. We are a
brand-new, naive population. We’re kind of sitting ducks, right?” said Ilhem

Messaoudi, a virologist at the University of California at Irvine.

Most viral contagions in circulation face obstacles in the form of people with
at least partial immunity. But this coronavirus is a bulldozer. It can flatten

everyone in its path.



When the virus infects people, they don’t get sick right away. Researchers
believe the incubation period before symptoms is roughly five days on
average. In studying the pattern of illness, epidemiologists have made the
dismaying discovery that people start shedding the virus — potentially
making others sick — in advance of symptoms. Thus, the virus has a gift for
stealth transmission. It seeds itself in communities far and wide, where

vulnerable human beings represent endless fertile terrain.

AD

At the genetic level, the new virus is not terribly different from the SARS
virus that emerged in China in 2002 — which is why the new one has the
derivative name SARS-CoV-2. SARS killed nearly 1 in 10 patients. But
people with SARS infections did not shed the virus until they were already
quite sick, and victims were typically hospitalized. SARS was snuffed out

after causing about 8,000 infections and 774 deaths worldwide.

That successful fight may have led to some complacency; researchers say

funding for SARS research dried up in recent years.



“We thought we cured it. We thought the virus disappeared. Well, the virus
didn’t disappear, did it?” said Michael Buchmeier, a UC Irvine virologist

who has studied coronaviruses for three decades.

AD

Because this is such a contagious virus, a large percentage of the world’s
population, potentially billions of people, could become infected within the
next couple of years. Frantic efforts to develop a safe and effective vaccine

are likely to take a year or more.

President Trump and others have repeatedly downplayed the threat of
covid-19 by comparing its lethality to seasonal influenza, which claims tens
of thousands of lives in the United States every year. But covid-19 may be

many times as lethal for an infected person as seasonal flu.

Messaoudi noted that the health system is set up to deal with the seasonal

flu, but not with a new, pandemic disease.



AD

“We have a vaccine for the flu. And antivirals. It’s seasonal, we prepare for
it, we try to get vaccination coverage; this is already what our system is
dealing with,” she said. “This is the wrong time to deal with another surge of
a respiratory disease that causes a lot of morbidity and potentially

mortality.”

The bulldozer nature of coronavirus means widespread severe illnesses and
deaths from covid-19 can happen with terrifying speed. This happened in
northern Italy, where hospitals become overwhelmed and many patients

couldn’t get standard lifesaving treatment.

The pandemic appears to be largely driven by direct, human-to-human
transmission. That is why public health officials have told people to engage
in social distancing, a simple but effective way to drive down virus’s
reproductive number — known as Ro, pronounced “R naught.” That is the

average number of new infections generated by each infected person.



AD

The Ro is not an intrinsic feature of the virus. It can be lowered through
containment, mitigation and ultimately “herd immunity,” as people who
have recovered become less susceptible to infections or serious illnesses. For

the epidemic to begin to end, the reproduction rate has to drop below 1.

In the early days in China, before the government imposed extreme travel
restrictions in Wuhan and nearby areas, and before everyone realized
exactly how bad the epidemic might be, the Ro was 2.38, according to a

study published in the journal Science. That is a highly contagious disease.

But on Jan. 23, China imposed extreme travel restrictions and soon put
hundreds of millions of people into some form of lockdown as authorities
aggressively limited social contact. The Ro plummeted below 1, and the

epidemic has been throttled in China, at least for now.
AD



The virus does have an innate infectivity, based on how it binds to receptors
in cells in the respiratory tract and then takes over the machinery of those
cells to make copies of itself. But its ability to spread depends also on the
vulnerability of the human population, including the density of the

community.

“If you have a seriously infectious virus and you’re sitting by yourself in a
room, the R naught is zero. You can’t give it to anybody,” says Jeffery
Taubenberger, a virologist with the National Institute of Allergy and

Infectious Diseases.

Without a vaccine or a drug to stop infections, the best hope is to break the
chain of transmission one infection at a time. There is no way to combat the
virus through aerial spraying, dousing the public drinking water with a

potion or simply hoping that it will magically go away.

AD



“Social distancing is building speed bumps so that we can slow the spread of

the virus. We have to respect the speed bumps,” Messaoudi said.

Melissa Nolan, an epidemiologist at the University of South Carolina, said

the efficacy of social distancing “is the million-dollar question right now.”

She compared the current public measures to what happened during the
1918 influenza pandemic that killed an estimated 675,000 people in the
United States, and in which some cities were more careful than others about

enforcing social distancing.

“The USA is currently in a natural experiment of sorts, which each state
implementing their own version of social distancing,” she said. “We will be
able to compare the efficacy of these various public health policies, but not

until more time has passed.”

AD



The social distancing effort requires individual participation on behalf of a
collective need. But it is self-interested first and foremost: No one wants to
catch this virus. It can be deadly, and even if not, many victims are

miserable for days or even weeks on end.

Not only must people limit their direct contact, they need to limit the

amount that their paths overlap, because the virus can linger on surfaces.

The virus degrades outside a host because of exposure to moisture and
sunlight, or from drying out. But a study published in the New England
Journal of Medicine showed that in pristine laboratory conditions, some
SARS-CoV-2 particles can remain potentially viable on metal or plastic for

up to three days.

It is unclear to what degree contact with contaminated surfaces is playing a
role in the contagion. This is obviously something everyone would like to
know when they handle the pump at a gas station or go to a grocery store.
Absent hard data, limiting contact with shared surfaces, such as door
handles or checkout machines, and frequent hand-washing is highly

advisable.

Even though we do not have a vaccine, and no one had immunity to this
novel pathogen, people have some innate, mechanical defenses against
viruses just like they do against pollen and dust, Taubenberger noted. Cells
in the respiratory tract have tiny hairlike projections, called cilia, that move
mucus toward the throat in a manner that helps clear invasive particles.

This is not our body’s first viral rodeo.



Coronavirus: What you need to read

The Washington Post is providing some coronavirus coverage free, including:

Updated April 5, 2020

Live updates: The latest in the U.S. and abroad | The latest from the
D.C. region

More news today: Across the U.S., the coronavirus is killing more
men than women | Rate of infection among Navajos is a major concern

Mapping the spread: Cases and deaths in the U.S. | Map of cases
worldwide

What you need to know: How to make your own fabric mask | What
to do if you get laid off or furloughed | Calculate how much money you
might receive from the stimulus bill | Follow all of our coronavirus
coverage and sign up for our daily newsletter (all stories in the
newsletter are free).

How to help: Your community | Seniors | Restaurants | Keep at-risk
people in mind

Share your story: Has someone close to you died from covid-19?









Access The Post’s coronavirus coverage for free through
our newsletter.
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How does coronavirus compare to flu, Sars, and other diseases?

Over 100 countries have now confirmed cases of coronavirus, with more than 19,000 deaths.
How does it compare to other diseases?

By Dominic Gilbert, DATA JOURNALIST
25 March 2020 - 4:55pm

Yy f O =

More than 8,000 cases of coronavirus are now confirmed in the UK, and early estimates are

being made of how quickly the disease is likely to spread.



Experts have been rushing to assess the spread of the Covid-19 virus, which has so far Killed
more than 19,000 people - mostly in Italy.

Scientists believe Covid-19 has mutated into two strains: the older ‘S-type’ appears to be
milder and less infectious, while the ‘L-type’ which emerged later, spreads quickly and
currently accounts for around 70 per cent of cases. It may also be possible to be infected with
both types.

In January, the World Health Organisation (WHO) estimated the current trend of the spread,

analysing how many people would be infected per case.

‘Wash your hands! urges Boris Johnson amid coronav...

According to early WHO estimates, the average reproductive rate (rO) of coronavirus ranged
between 1.4 and 2.5. That meant, on average, each confirmed case of coronavirus would
infect between 1.4 and 2.5 other people.

Any disease with an rO of more than one will spread and need effective control measures.
WHO said control measures would need to block at least 60 per cent of transmissions to be
effective in keeping the coronavirus in check.

The rO measure is an average - meaning 'super spreaders' could infect many more, and
others could infect no other people. Early estimates are also dynamic and could vary



significantly as the disease develops.
Risk factors including age and location are also significant variables.
But measured against other viral outbreaks and common diseases, coronavirus appears at

the first estimate to be less contagious or deadly than many others, giving hope for
containment.

How does it compare to other diseases?
Average reproductive rate (rO) of infectious diseases and their fatality rate
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With a mortality rate currently estimated at around 3.4: per cent according to the latest WHO
estimates, it is less deadly to those who become affected than Ebola, Sars or Mers.

It is more contagious than some of the most deadly airborne viruses, however. Mers has an
rO of between 0.3 and 0.8, and a fatality rate of around 35 per cent.



At the other end of the scale, chicken pox is very contagious, with each case on average
infecting between 10 and 12 others, but with an extremely low fatality rate.

Initial estimates are already being contested. A study from the MRC centre at Imperial

College London estimated that, up until January 18, the rO for coronavirus was between 1.5
and 3.5, higher than the WHO estimate.

That would match it more closely with Sars, which infects on average two to five people per
confirmed case.

Coronavirus cases tracker

Total global known cases
1,986,014 (126,790 deceased)

Cases per million Deaths per million

-+
Reset

Source: WHO, CDC, ECDC, NHC, DXY.

« Coronavirus Live Tracker: latest figures for your local area, the UK and worldwide
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Bird Flu, Data story, Flu, Global Health Security, Coronavirus
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1. Main points

® The provisional number of deaths registered in England and Wales in the week ending 27 March 2020
(Week 13) was 11,141; this represents an increase of 496 deaths registered compared with the previous
week (Week 12) and 1,011 more than the five-year average.

* A total of 150,047 deaths were registered in England and Wales between 28 December 2019 and 27
March 2020 (year to date), and of these, 647 involved the coronavirus (COVID-19) (0.4%); including deaths
that occurred up to 27 March but were registered up to 1 April, the number involving COVID-19 was 1,639.

® For deaths that occurred up to 27 March, there were 1,568 deaths in England registered by 1 April
involving COVID-19 compared with 1,649 deaths reported by NHS England for the same period in a newly
published dataset.

® Of the deaths registered in Week 13, 539 mentioned "novel coronavirus (COVID-19)", which is 4.8% of all
deaths; this compared with 103 (1.0% of all deaths) in Week 12.

® This is slightly lower than the figures reported by the Department of Health and Social Care (DHSC) for
Week 13 (739) as it takes time for deaths to be reported and included in Office for National Statistics
(ONS) figures.

¢ Of deaths involving COVID-19 in Week 13, 92.9% (501 deaths) occurred in hospital with the remainder
occurring in hospices, care homes and private homes.

* Please note, where Easter falls in previous years will have an impact on the five-year average used for
comparison.

2 . Comparisons of COVID-19 death counts

The Department of Health and Social Care (DHSC) release daily updates on the GOV.UK website counting the
total number of deaths reported to them that have occurred in hospitals among patients who have tested positive
for the coronavirus (COVID-19) up until 5pm the day before.

Since 2 April, NHS England have been releasing daily updates of deaths in hospitals among patients who have
tested positive for COVID-19 in England, which includes updates on previous days numbers.

The Office for National Statistics (ONS) provides figures based on all deaths registered involving COVID-19
according to death certification, whether in or out of hospital settings. More information can be found in the
Measuring the Data section.

Using these three sources for England only, Figure 1 shows for each day:

* the numbers of deaths involving COVID-19 that were announced each day by DHSC

¢ the numbers of deaths that occurred each day, as released by NHS England (the same data as DHSC
announce, but counted by date of death)

* the numbers of deaths that occurred each day for those that were registered by and informed to the ONS
by 1 April

At the time of publication, further work is in progress across government to reconcile all sources of COVID-19
deaths data. We will be reviewing the comparisons section in light of these developments in the coming weeks.
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Figure 1: The cumulative number of deaths involving COVID-19 in England using different data sources,
up to 27 March 2020

Cumulative number of deaths involving COVID-19 in England

Figure 1: The cumulative number of deaths involving COVID-19
in England using different data sources, up to 27 March 2020

Cumulative number of deaths involving COVID-19 in England
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Source: Department of Health and Social Care, NHS England, Office for National Statistics

Notes:

1. DHSC figures.

2. NHS England figures.

3. Figures include deaths of non-residents.
4. Estimates are provisional.

5. The ICD-10 definitions for COVID-19 are U07.1 and U07.2.

Figure 1 shows that on 27 March, the DHSC reported 926 total deaths had taken place in hospitals in England
(deaths by 5pm on the 27 March as announced on the 28 March). NHS England’s reconciled figures now report
1,649 deaths in hospitals by the same date (published on 5 April). The number of deaths registered by 1 April
involving COVID-19, by the same date of death, was 1,568 occurring both within and outside of hospitals. This is
more than double that published by the DHSC but slightly lower than NHS England’s latest reconciled figures.
This is because of the time taken for deaths to be registered.

We have undertaken some preliminary analysis to understand how many deaths registered in England and Wales
so far have taken place outside of hospital settings. The analysis shows that of deaths involving COVID-19 in
Week 13, 92.9% (501 deaths) occurred in hospital with the remainder occurring in hospices, care homes and
private homes.
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Table 1: The majority of COVID-19 deaths occurred within hospitals
England and Wales

Number of deaths Number of COVID-19 deaths
Home 2,785 15
Hospitals (acute or community not 5,105 501
psychiatric)
Hospice 504 2
Care Home 2,489 20
Other communal establishments 33 0
Elsewhere 225 1
Total 11,141 539

Source: Office for National Statistics — Deaths registered weekly in England and Wales, provisional: week ending
27 March 2020

Notes

1. For all deaths registered from 20 to 27 March 2020. Back to table
2. Figures include deaths of non-residents. Back to table
3. Estimates are provisional. Back to table

4. The International Classification of Diseases and Related Health Problems (ICD-10) definitions for COVID-
19 are U07.1 and U07.2. Back to table

The figures published on GOV.UK are valuable because they are available very quickly and give an indication of
what is happening day by day. Their definition is also clear, so the limitations of the data can be understood. But
they will not necessarily include all deaths involving COVID-19, such as those in England that are not in a
hospital or where no test result was available. Although the main GOV.UK figure reported is for the whole UK,
breakdowns by area are available.

NHS England’s reconciled numbers are valuable as they give a good indication of the lags in the daily deaths in
hospital reporting process. They allow analysis by date of death to be carried out, which is a better indicator of
the growth in the number of deaths.

Numbers produced by the ONS take longer to prepare because they have to be certified by a doctor, registered
and processed. But once ready, they are the most accurate and complete information. The ONS provides figures
based on deaths registered in England and Wales with COVID-19 (more information can be found in the
Measuring the data section).

Comparisons of data sources at the England and Wales level are available in the accompanying datasets.
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3 . Deaths registered by week

Figure 2: The number of deaths involving COVID-19 and "Influenza and Pneumonia" increased compared
with the previous week

Number of deaths registered by week, England and Wales, 28 December 2019 to 27 March 2020

Figure 2: The number of deaths involving COVID-19 and
&quot;Influenza and Pneumonia&quot; increased compared
with the previous week

Number of deaths registered by week, England and Wales, 28 December 2019 to 27 March 2020
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Source: Office for National Statistics — Death registrations
Notes:

1. Figures include deaths of non-residents.

2. Based on date a death was registered rather than occurred.

3. Estimates for 2020 are provisional.

4. The ICD-10 definitions are as follows: COVID-19 (U07.1 and U07.2), Influenza and Pneumonia (J09-J18).

5. A death can be registered with both COVID-19 and Influenza and Pneumonia mentioned on the death
certificate, therefore a death may be counted in both categories.

The provisional number of deaths registered in England and Wales in Week 13 (week ending 27 March 2020)
increased from 10,645 in Week 12 (week ending 20 March 2020) to 11,141. This is 1,011 more deaths than the
five-year average of 10,130.
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The number of death registrations involving coronavirus (COVID-19) increased from 103 in Week 12 to 539 in
Week 13. Including deaths that occurred in Week 13 but were registered up to 1 April, the number involving
COVID-19 was 1,268 (this is not shown in Figure 2).

The number of deaths mentioning “Influenza or pneumonia” on the death certificate increased from 1,841 in
Week 12 to 2,090 in Week 13.

In Week 13, 18.8% of all deaths mentioned “Influenza or Pneumonia”, COVID-19, or both. In comparison, for the
five-year average, 19.6% of deaths mentioned “Influenza and Pneumonia”. “Influenza and Pneumonia” has been
included for comparison, as a well-understood cause of death involving respiratory infection that is likely to have
somewhat similar risk factors to COVID-19.

4 . Deaths registered by age group

Figure 3: Deaths involving COVID-19 were registered in all age groups apart from those
aged under 15 years

Deaths by age group, England and Wales, week ending 27 March 2020

Download the data

In Week 13 (week ending 27 March 2020), there were no deaths registered involving the coronavirus (COVID-19)
in the two youngest age groups (that is, those aged 1 year or under and those aged 1 to 14 years). There were
99 deaths among those aged 65 to 74 years, which was 5.5% of deaths of that age group, the highest proportion.
The highest number of deaths in a specific age group occurred in those aged 85 years and over, with 188 deaths
(4.2% of deaths in this age group).

5 . Deaths by region

Figure 4: The highest number of deaths involving COVID-19 was recorded in London, while
the lowest number was in the East and Yorkshire and The Humber

Deaths by regions in England and Wales, week ending 27 March 2020

Download the data

In Week 13 (week ending 27 March 2020), there were 12 deaths involving coronavirus (COVID-19) registered in
both the East of England region and Yorkshire and The Humber region. The region with the largest number and
proportion of deaths involving COVID-19 was London with 237 deaths; 18.3% of all London deaths.
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6 . Deaths registered in the year-to-date, Week 1 to 13

Figure 5: The number of deaths in the year-to-date was lower than the five-year average

Year-to-date analysis for deaths registered in England and Wales, 2020

Figure 5: The number of deaths in the year-to-date was lower
than the five-year average

Year-to-date analysis for deaths registered in England and Wales, 2020
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Source: Office for National Statistics — Death registrations
Notes:
1. Figures include deaths of non-residents.
2. Based on date a death was registered rather than occurred.
3. Estimates for 2020 are provisional.
4. The ICD-10 definitions for COVID-19 are U07.1 and U07.2.
5. Individual weeks may not sum to the year-to-date analysis as previous weeks have been recalculated in

order to have the most up-to-date estimates.

Looking at the year-to-date (using refreshed data to get the most accurate estimates), the number of deaths is
currently lower than the five-year average. The current number of deaths is 150,047, which is 3,350 fewer than
the five-year average. Of the deaths registered by 27 March 2020, 647 mentioned the coronavirus (COVID-19) on
the death certificate; this is 0.4% of all deaths.
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Figure 6: The number of deaths involving COVID-19 for females was lower than males in all age groups

Year-to-date analysis for deaths registered involving COVID-19, by sex and age group, England and Wales, 2020

Figure 6: The number of deaths involving COVID-19 for females
was lower than males in all age groups

Year-to-date analysis for deaths registered involving COVID-19, by sex and age group, England

and Wales, 2020
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Source: Office for National Statistics — Death registrations
Notes:

1. Figures include deaths of non-residents.

2. Based on date a death was registered rather than occurred.

3. Estimates for 2020 are provisional.

4. The ICD-10 definitions for COVID-19 are U07.1 and U07.2.
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5. Individual weeks may not sum to the year-to-date analysis as previous weeks have been recalculated in

order to have the most up-to-date estimates.

In each age group there have been more deaths involving COVID-19 in males than in females. The largest
difference was in age group 75 to 84 years where there were 138 deaths involving COVID-19 in males and 77 in

females.
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7 . Deaths data

Deaths registered weekly in England and Wales, provisional

Dataset | Released 7 April 2020

Provisional counts of the number of deaths registered in England and Wales, by age, sex and region, in the
latest weeks for which data are available. Includes data on the coronavirus (COVID-19) deaths.

8 . Glossary

Coronavirus (COVID-19) deaths

Coronavirus (COVID-19) deaths are those deaths registered in England and Wales in the stated week where
COVID-19 was mentioned on the death certificate as “deaths involving COVID-19”. A doctor can certify the
involvement of COVID-19 based on symptoms and clinical findings — a positive test result is not required.

9 . Measuring the data

More quality and methodology information on strengths, limitations, appropriate uses, and how the data were
created is available in the Mortality statistics in England and Wales QMI.

To meet user needs, we publish very timely but provisional counts of death registrations in England and Wales in
our Deaths registered weekly in England and Wales, provisional dataset. These are presented by sex, age group
and regions (within England) as well as for Wales as a whole. To allow time for registration and processing, these
figures are published 11 days after the week ends. Because of the rapidly changing situation, in this bulletin we
have also given provisional updated totals based on the latest available death registrations, up to 1 April 2020.

Because of the coronavirus (COVID-19) pandemic, our regular weekly deaths release now provides a separate
breakdown of the numbers of deaths involving COVID-19: that is, where COVID-19 or suspected COVID-19 was
mentioned anywhere on the death certificate, including in combination with other health conditions. If a death
certificate mentions COVID-19 it will not always be the main cause of death, but may be a contributory factor.
This new bulletin summarises the latest weekly information and will be updated each week during the pandemic.

These figures are different from the daily surveillance figures on COVID-19 deaths published by the Department
of Health and Social Care (DHSC) on the GOV.UK website, for the UK as a whole and constituent countries.
Figures in this report are derived from the formal process of death registration and may include cases where the
doctor completing the death certificate diagnosed possible cases of COVID-19, for example, where this was
based on relevant symptoms but no test for the virus was conducted. Our figures also include any deaths that
occur outside hospital.

In contrast to the GOV.UK figures, we include only deaths registered in England and Wales, which is the legal
remit of the Office for National Statistics (ONS). Table 1 provides an overview of the differences in definitions
between sources.
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Table 2: Definitions of COVID-19 deaths between different sources

DHSC COVID-19 (as
published on Gov.uk)

UK (however we only include
England and Wales
breakdowns for comparable

Coverage coverage to ONS data)

Deaths in hospitals

Inclusion Deaths where patient has been

tested for COVID-19

Provided daily but not officially
registered. Data is provided to
NHS-E directly by hospitals.

Timeliness

Data only published once
confirmed family have been
notified of death

Source: Office for National Statistics

ONS COVID-19 deaths
registered

Registrations in England &
Wales

In discussions with devolved
nations to create UK
estimates in the near future

Any place of death, including
Nursing homes

Deaths where COVID-19 has
been mentioned on the death
certificate

Weekly registrations are 11
days behind due to the time
taken to register, process and
publish.

Registered in the week
ending the 20th March (week
12)

ONS COVID-19 death
occurrence (actual date of
death)

Registrations in England &
Wales

In discussions with devolved
nations to create UK
estimates in the near future

Any place of death, including
Nursing homes

Deaths where COVID-19 has
been mentioned on the death
certificate

Weekly registrations are 11
days behind due to the time
taken to register, process and
publish.

Deaths which occurred in
week 12 but were registered
up to 26 March

We will publish accompanying articles periodically, giving enhanced information such as age-standardised and
age-specific mortality rates for recent time periods and breakdowns of deaths involving COVID-19 by associated

pre-existing health conditions.

There is usually a delay of at least five days between occurrence and registration. More information on this issue
can be found in our impact of registration delays release.

Our User guide to mortality statistics provides further information on data quality, legislation and procedures
relating to mortality and includes a glossary of terms.

10 . Strengths and limitations

Figures are based on the date the death was registered, not when it occurred. There is usually a delay of at least
five days between occurrence and registration. More information on this issue can be found in our impact of

registration delays release.
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11 . Related links

Deaths registered in England and Wales: 2018

Bulletin | Released 6 August 2019

Registered deaths by age, sex, selected underlying causes of death and the leading causes of death.
Contains death rates and death registrations by area of residence and single year of age.

Coronavirus (COVID-19) product page

Product page | Updated when new data are available

Brings together the latest data and analysis on the coronavirus (COVID-19) pandemic in the UK and its
effect on the economy and society.
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WHO lists two COVID-19 tests for emergency use https://www.who.int/news-room/detail/07-04-2020-who-lists-two-covi...
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WHO lists two COVID-19 tests
for emergency use

7 Aptil 2020 | Departmental news

WHO has listed the first two diagnostic tests for emergency use during the Covid-19 pandemic.
The move should help increase access to quality-assured, accurate tests for the disease. It also
means that the tests can now be supplied by the United Nations and other procurement agencies
supporting the COVID-19 response.

Both in vitro diagnostics, the tests are genesig Real-Time PCR Coronavirus (COVID-19) and
cobas SARS-CoV-2 Qualitative assay for use on the cobas® 6800/8800 Systems.

“The emergency use listing of these products will enable countries to increase testing with quality
assured diagnostics,” says Dr Maridngela Simao, WHO Assistant-Director General for Medicines
and Health Products. “Facilitating access to accurate tests is essential for countries to address
the pandemic with the best tools possible.”

The Emergency Use Listing_procedure (EUL) was established to expedite the availability of
diagnostics needed in public health emergency situations. It is intended to help procurement
agencies and countries navigate the large presence of different devices on the market and, by
assessing them, provides assurance of the products’ quality and performance.

The genesig Real-Time PCR Coronavirus (COVID-19) (Primerdesign, United Kingdom) is an
open system more suitable for laboratories with moderate sample testing capacity, while the
cobas® SARS-CoV-2 for use on the cobas® 6800/8800 Systems (Roche, United States of
America) is a closed system assay for larger laboratories.

EUL listed products:

https://www.who.int/diagnostics laboratory/200407 eul sars cov2 product list.pdf?ua=1

10of2 08-04-2020, 18:02
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Roche test:

https://www.who.int/diagnostics laboratory
/eul 0504-046-00 cobas sars cov2 qualitative assay ifu.pdf?ua=1

Primerdesign test:

https://www.who.int/diagnostics laboratory
/eul 0489 185 00 path covid19 ce ivd ifu issue 2.0.pdf?ua=1
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National Burden Estimates of healthy life lost in India, 2017:
an analysis using direct mortality data and indirect
disability data

Geetha R Menon, Lucky Singh, Palak Sharma, Priyanka Yadav, Shweta Sharma, Shrikant Kalaskar, Harpreet Singh, Srividya Adinarayanan,
Vasna Joshua, Vaitheeswaran Kulothungan, Jeetendra Yadav, Leah K Watson, Shaza A Fadel, Wilson Suraweera, M Vishnu Vardhana Rao,
R S Dhaliwal, Rehana Begum, Prabha Sati, Dean T Jamison, Prabhat Jha

Summary

Background Many countries, including India, seek locally constructed disease burden estimates comprising mortality
and loss of health to aid priority setting for the prevention and treatment of diseases. We created the National Burden
Estimates (NBE) to provide transparent and understandable disease burdens at the national and subnational levels,
and to identify gaps in knowledge.

Methods To calculate the NBE for India, we combined 2017 UN death totals with national and subnational mortality
rates for 2010-17 and causes of death from 211166 verbal autopsy interviews in the Indian Million Death Study for
2010-14. We calculated years of life lost (YLLs) and years lived with disability (YLDs) for 2017 using published
YLD-YLL ratios from WHO Global Health Estimates. We grouped causes of death into 45 groups, including ill-
defined deaths, and summed YLLs and YLDs to calculate disability-adjusted life-years (DALYs) for these causes in
eight age groups covering rural and urban areas and 21 major states of India.

Findings In 2017, there were about 9-7 million deaths and 486 million DALYs in India. About three quarters of deaths
and DALYs occurred in rural areas. More than a third of national DALYs arose from communicable, maternal, perinatal,
and nutritional disorders. DALY rates in rural areas were at least twice those of urban areas for perinatal and nutritional
conditions, chronic respiratory diseases, diarrhoea, and fever of unknown origin. DALY rates for ischaemic heart
disease were greater in urban areas. Injuries caused 11-4% of DALYs nationally. The top 15 conditions that accounted
for the most DALYs were mostly those causing mortality (ischaemic heart disease, perinatal conditions, chronic
respiratory diseases, diarrhoea, respiratory infections, cancer, stroke, road traffic accidents, tuberculosis, and liver and
alcohol-related conditions), with disability mostly due to a few conditions (nutritional deficiencies, neuropsychiatric
conditions, vision and other sensory loss, musculoskeletal disorders, and genitourinary diseases). Every condition that
was common in one part of India was uncommon elsewhere, suggesting state-specific priorities for disease control.

Interpretation The NBE method quantifies disease burden using transparent, intuitive, and reproducible methods. It
provides a simple, locally operable tool to aid policy makers in priority setting in India and other low-income and
middle-income countries. The NBE underlines the need for many more countries to collect nationally representative
cause of death data, paired with focused surveys of disability.

Funding Ministry of Health and Family Welfare, Government of India.

Copyright © 2019 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

In 1993, the World Bank proposed using burden of disease
estimation paired with cost-effectiveness and economic
analyses as quantitative tools to set priorities for disease
control.' The Bank’s measure of the global burden of
disease drew upon three inputs: earlier work at WHO
on consistent estimates of death by cause worldwide,*
methodologies developed in the 1970s to combine fatal and
non-fatal health events*—now known as disability-adjusted
life-years (DALYs)—and an illustration of national burden
in Ghana that combined non-fatal outcomes with cause
of death estimates.*” Many governments, especially of
low-income and middle-income countries (LMICs), now
conduct local cost-effectiveness studies.” By contrast, most
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LMICs lack nationally representative mortality data, and
hence most burden of disease estimates are done by the
Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) secretariat in Seattle, USA.*¢

GBD is an important advance by ensuring consistent
estimates of the global numbers of death by cause, and
attempting to combine death and disability into a single
metric.'® At the national level, GBD estimates for LMICs
of death by cause rely primarily on econometric models.
Where no consistent and reliable national cause of death
data are available, GBD or similar might be the only
choice.””® Where such data are available, however, they can
be used for independent and locally relevant estimates,
based on actual deaths. Here, we report a simple method
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See Online for appendix

Research in context

Evidence before this study

We searched MEDLINE, Popline, CABI Global Health, and
websites of WHO and the Global Burden of Diseases, Injuries,
and Risk Factors Study (GBD) using the terms “burden of
disease” “DALY” “India”, and “causes of death” for national
studies in people of all ages in India, from Jan 1, 2010, to
March 1, 2019, with no language restrictions. From 795 articles
screened, we found that GBD and WHO published modelled
annual national estimates of disability-adjusted life-years
(DALYs) for more than five diseases in 2013, 2015, 2016, and
2017. Ischaemic heart disease was consistently the leading
cause of DALYs in GBD estimates, but the rank of other causes
varied by year. It was difficult to separate changes in model
specifications from changes in actual disease burdens. We were
unable to reproduce the GBD method for burdens in India.

Added value of this study

We have developed and implemented an indigenous, simple,
and intuitive method to calculate deaths and disability at
national and state levels in India. The National Burden
Estimates (NBE) establishes the plausible distribution of the
major causes of death and disability across the major states of
India. In 2017, there were about 9-7 million deaths and

to create a measure called National Burden Estimates
(NBE), which combines nationally representative cause of
death data from the Million Death Study (MDS) with UN
demographic totals and WHO estimates of deaths and
disability.* We provide details on the methodology to
encourage replication in other LMICs.

About a fifth of all deaths worldwide occur in India.”"
The NBE was created in response to a request from
India’s Ministry of Health and Family Welfare to the
Indian Council of Medical Research (ICMR) to provide
transparent and understandable disease burdens at the
national and subnational levels, and to identify gaps in
knowledge, particularly from disability.”

Methods
Data sources
To calculate our estimates, we used national-level
population and mortality data for 2017 from the UN
Population Division" and state-level population and
mortality data for 2010-17 from the Registrar General of
India’s Sample Registration System,®™ a continuous
demographic surveillance system that reports state-level
vital rates every year. For cause of death data, we used
2010-14 data from the MDS,* to which we applied the
classifications of specific disease groups used in the WHO
Global Health Estimates (GHE) for 2016."° We drew on the
average of 2010-14 deaths, which are the latest available,
for stability across age groups and cause of death
categories.

Full details, including data limitations, of the UN
demographic data, the Sample Registration System

486 million DALYs in India. Non-communicable diseases
comprised 46-6% of national DALYs, but a notably higher
55-0% in urban areas. Injuries comprised 11-4% of DALYs.

The conditions that accounted for the top 15 DALYs were led
mainly by deaths in childhood and early adulthood. Together,
these conditions accounted more than 70% of total

DALYs—a proportion consistent with WHO and GBD results.
The remarkable variation in years of life lost across India
suggests that diseases common in one part of the country are
relatively uncommon elsewhere, for reasons that are not well
understood. Five conditions comprise much of the uncertainty
inyears lived with disability, and should be the focus of future
research to derive better disability estimates. The NBE and GBD
results for years of live lost and overall DALYs were moderately
comparable, and the gaps identified in disability should help to
improve future modelling and inform direct surveys of the
major conditions causing disability.

Implications of all the available evidence

Much of Indian disease burden is avoidable. The NBE method is
simple, locally operable, and widely replicable within India and
in many other low-income and middle-income countries to
track progress in human health.

vital rates, and the WHO GHE have been published
elsewhere.”™" The methods, strengths, and limitations
of the MDS and key results for various diseases have
also been extensively reviewed and published.*” Briefly,
in collaboration with the Registrar General of India,
the MDS monitored approximately 14 million people in
2-4 million nationally representative households in India
from 1998 to 2014." About 900 non-medical surveyors
recorded the details of each death that occurred in these
households during the preceding 6 months using a
well validated verbal autopsy instrument, which is based
on the 2012 WHO instrument and includes a half-
page local language narrative. Each record is converted
to an electronic form and randomly assigned to two of
400 trained physicians, who assign a cause according to
the International Classification of Diseases, 10th revision
(ICD-10). Disagreements in assignment undergo anonym-
ous reconciliation, and persisting differences undergo
adjudication by a third physician.

Subnational analyses focused on the 21 major states of
India, comprising the 20 most populous states as defined
by the Registrar General of India plus seven northeastern
states which we grouped as one state.* We included the
recently created state of Telagana within Andhra Pradesh.
These 21 states were home to more than 99% of India’s
total population in 2017

Causes of death

We grouped ICD-10 codes into 44 overarching categories
(appendix pp 5-7), informed by public health goals, in
consultation with ICMR’s Burden of Disease Technical
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Advisory Group.” These 44 categories were further
grouped into three main disease categories: communicable,
maternal, perinatal, and nutritional diseases (13 causes);
non-communicable diseases (NCDs; 24 causes); and
injuries (seven causes). We retained ill-defined deaths as
an additional category. By contrast, the GBD reassigns ill-
defined deaths using unpublished algorithms whereas the
GHE redistributes them to a published list of other specific
causes.®” Ill-defined deaths are a check on the quality of a
cause of death system, with generally low levels before old
age in the MDS.*

The NBE method

Calculation of the NBE involves seven steps (figure 1).
First, we obtained UN age-specific and sex-specific
country population and death counts for 2017 and
deaths and population by state and for rural and urban
strata for 2010-17. Second, we summed the subnational
deaths and adjusted these (usually upwards by small
amounts) to match the UN national total for each age
and sex stratum.

In the third step, we applied the cause of death
proportions from the MDS for 2010-14,"* weighted by
the sampling probability for rural and urban strata for
each state, to these adjusted death totals to obtain age-
specific and sex-specific numbers of deaths for each
cause. We aggregated the death and population totals
into eight age groups: 0—4 years, 5-14 years, 15-29 years,
30-49 years, 50-59 years, 60-69 years, 70-79 years,
and 80 years or older. Fourth, we mapped the MDS
classification of ICD-10 codes to the WHO GHE
classification for India (appendix pp 5-7).° For each
condition in the GHE, we derived the years lived with
disability (YLDs) and years of life lost (YLLs) and
calculated the YLD-YLL ratio for the specified age
groups (appendix p 8). The GHE assigns no deaths to
major depression; hence, to calculate YLDs for
depression, we applied the GHE proportion of YLDs
due to depression to the estimated overall YLDs from
neuropsychiatric conditions.

Fifth, we calculated the median age at death for each
cause from the MDS, subtracted this from the WHO
standard life expectancy of 92 years, and multiplied this
by the number of deaths from step 3 to obtain YLLs.
Thus, the YLLs for cause i for age group j are given by

YLLs;;=(92—median age at death;)
xadjusted UN deaths;;

Sixth, we multiplied the YLLs by the GHE YLD-YLL
ratios from step 4 to obtain YLDs. The final step summed
YLLs and YLDs to obtain DALYs for each cause by age and
sex. A worked example of the calculations for respiratory
infection deaths at ages 5-14 years is shown in the
appendix (p 4).

For subnational (rural or urban and state-specific)
estimates, we used the same method, applying the national
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2 1. Obtain age-specificand 2. Apply age composition for
g sex-specific country population population and deaths from
kv and death counts for 2017 census and vital statistics
< from the UN World Population | reports (2010-17) to obtain
g.. Prospects 2018 national and state population
g and deaths, summed to match
& 2017 UN country totals
]

v
] 3. Apply cause-specific 4. Map the MDS causes of
g proportion of deaths by age death to the WHO Global
Z and sex for the national and Health Estimates causes of
2 state levels from the MDS | death to calculate the YLD-YLL
% (2010-14) ratios for each cause of
£ death
=]
=

v

5. Subtract the median age at
death from 92 years to obtain
average YLLs per death, and
multiply by number of deaths
to obtain YLLs

6. Multiply the YLD-YLL ratio
with YLLs to obtain YLDs

>

Calculation of YLLs,
YLDs, and DALYs

7.SumYLLs and YLDs to obtain
DALYs

Figure 1: Summary of the steps in the National Burden Estimates of combined death and disability

The orange tinted box (ie, step 3) indicates the required input dataset on country-specific causes of death. All other
steps use publicly accessible datasets from the UN Population Division* or the WHO Global Health Estimates.*
MDS=Million Death Study. YLD=year lived with disability. YLL=year of life lost. DALY=disability-adjusted life-year.

median age of deaths and 684 age-specific and sex-specific
YLD-YLL ratios. We summed state-level vital rates to
national totals in step 2, and applied the state-specific
proportion of deaths in step 3. We compared state variation
in DALY, YLL, and YLD rates after standardising for age
using the World Standard Population 2000-25.”

Statistical analysis

We applied chance-corrected mortality fraction accuracy
to calculate the population-level concordance between
the NBE and GBD, taking into account chance
agreement.” 100% concordance would mean identical
cause of death distribution in the two comparisons. The
major source of uncertainty in the NBE does not arise
from random errors: the sample size for the MDS is very
large and completeness of the sources of vital rates is
high, as evaluated independently by the UN."*** Rather,
uncertainty arises mostly from the misclassification of
causes of death. The appendix (p 114) presents the
uncertainty bounds based on dual or single physician
agreement on the underlying cause of death. We used
Stata version 15.1 for statistical analyses. The ICMR has
developed a user-friendly estimation and visualisation
tool. The Stata code and tools are available on written
request to the first author.

Role of the funding source

The sponsors of the study had no role in the study
design, data collection, or data interpretation. The
corresponding authors had full access to the study data
and had final responsibility for the decision to submit
for publication.
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Sex Location
Both Male Female Urban Rural
Population, millions 1339 694 645 418 921
Deaths, thousands 9652 5298 4354 2397 7255
DALYs at all ages, millions 486 264 222 114 372
DALYs at age <70 years, millions 427 234 193 99 328
MDS deaths, 2010-14 211166 120912 90254 47695 163471
DALYs per 100 000 population*
By age, years
All ages 36300 38100 34400 27400 40400
0-4 84400 83800 85000 58100 93700
5-14 13300 14400 12100 9300 14800
15-29 17400 16800 18100 16100 18100
30-49 27900 31000 24600 20400 31900
50-59 52200 59200 44900 36800 60600
60-69 85000 94000 76000 66800 92500
70-79 127600 137900 118400 109700 135100
>80 112900 120400 106 800 99600 118600
By major cause groups
Communicable, maternal, perinatal, ~ 13000 12900 13000 7600 15400
and nutritional
Non-communicable 16900 18000 15800 15100 17800
Injuries 4100 5100 3100 3100 4600
lll-defined at age <70 years 1100 1000 1200 800 1200
By top 15 causes of DALYs
Ischaemic heart disease 3500 4300 2500 4000 3200
Perinatal conditions 3100 3200 3000 1800 3700
Nutritional deficiencies 2200 2200 2200 1200 2600
Chronic respiratory diseases 2100 2300 1800 1200 2500
Neuropsychiatric conditions 2000 1800 2300 1500 2300
Diarrhoea 1700 1600 1800 900 2100
Vision and other sensory loss 1600 1500 1900 1300 1800
Respiratory infections 1600 1600 1600 1000 1900
Cancers 1400 1400 1500 1300 1500
Stroke 1300 1400 1200 1100 1400
Road traffic accidents 1200 1900 400 1100 1200
Tuberculosis 1100 1500 800 700 1300
Liver and alcohol-related conditions 1100 1500 600 1000 1100
Musculoskeletal disorders 1000 800 1200 1000 1000
Fever of unknown origin 900 800 1000 500 1100
DALYs=disability-adjusted life-years. MDS=Million Death Study. *Rounded to nearest 100. Totals might not sum due
to rounding.
Table: Burden of disease in India due to major causes in different age groups, by sex and location, 2017
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Results

We analysed 211166 deaths from 2010 to 2014 in the MDS
covering the whole of India (table). The full results for
deaths, DALYs, YLLs, and YLDs by sex and age for each
major state, and for rural and urban areas nationally, are
provided in the appendix (pp 9-112). For ease of
understanding, we present these results in formats
identical to WHO GHE tables, the only difference being
the number of causes (45 major causes in NBE vs
136 major or subcauses in the GHE).

In 2017, India had about 9.7 million deaths and
486 million DALYs, so the ratio of DALYs to deaths was
about 50 to one (table). More than three quarters of
deaths and DALYs occurred in rural areas, and males
accounted for 54-3% of all DALYs. At all ages, the DALY
rate per 100000 population was 36300, but rates were
higher among rural residents and among males (table).
DALY rates in rural areas were at least twice those of
urban areas for perinatal and nutritional conditions,
chronic respiratory diseases, diarrhoea, and fever of
unknown origin. By contrast, DALY rates for ischaemic
heart disease were considerably greater in urban areas
(table). DALY rates showed a U-shaped relationship with
age, starting high at ages 0—4 years, dropping to their
lowest among children aged 5-14 years, and rising again
to highest levels at 70-79 years. 35-7% of total national
DALYs arose from communicable, maternal, perinatal,
and nutritional causes, and this proportion was greater
among females and rural residents (appendix pp 89-90).
NCDs comprised 46-6% of DALYs overall, which
increased to 55-0% in urban areas. Injuries comprised
11-4% of DALYs. Ill-defined causes comprised 3-3% of
all DALYs before age 70 years but a higher proportion
(27-9%) above age 70 years (appendix pp 89, 113). NCD
and injury DALY rates were higher in males than females
(table).

The top 15 conditions that accounted for the most
DALYs at all ages arose mostly from YLLs—namely,
ischaemic heart disease (9-6% of all DALYs), perinatal
conditions (8-5%), chronic respiratory diseases (5-7%),
diarrhoea (4-7%), respiratory infections (4-5%), cancer
(4-0%), stroke (3-6%), road traffic injuries (3-3%),
tuberculosis (3-1%), and liver and alcohol-related
conditions (3-0%). DALYs for five conditions arose mostly
from YLDs as opposed to YLLs: neuropsychiatric
conditions including epilepsy (6-2% of all DALYs),
nutritional deficiencies (6-0%), vision and other sensory
loss (4-5%), musculoskeletal disorders (2-7%), and
genitourinary diseases excluding renal failure (0-8%).

More than 70% of DALYs at all ages resulted from YLLs
(346 million of 486 million years; figure 2), with YLLs
dominating DALYs among the communicable, perinatal,
maternal, and nutritional disorders and among injuries.
By contrast, YLDs constituted 86-8% of DALYs for
nutritional deficiencies. YLLs also dominated most of the
NCDs, including all cancers and vascular and respiratory
diseases. Among the NCDs, YLDs contributed more than
the YLLs for four conditions: genitourinary diseases
(excluding renal failure), neuropsychiatric conditions
(mostly major depression, but also including other
psychiatric conditions and epilepsy), musculoskeletal
disorders, and vision and other sensory loss. Collectively,
these four NCDs plus nutritional deficiencies accounted
for 62-8% of all YLDs and fewer than 18-1% of all DALYs
(table; appendix p 65, 89).

YLLs continued to dominate DALYS when we restricted
analyses to below age 70 years, and for ages 30-69 years
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(corresponding to the ages for the UN Sustainable
Development Goals for NCDs; appendix p 117), and ages
15-59 years (corresponding to the ages in the current
World Bank Human Capital Index;” appendix p 118).

We observed a clear geographical distribution across
states of YLLs and YLDs (appendix pp 11-14). We pre-
sent differences in the age-standardised YLL rates per
100000 population across the major states for selected
causes that showed marked variation across states
(figures 3, 4); we included smaller states and Union
Territories in separate analyses of all remaining states
(appendix pp 89-112). We defined the levels of each of the
chosen diseases separately to highlight differences. Each
is shown in descending order of YLL rates. Nearly every
condition that is common in one state was far less
common in another state, and hence must be mostly
avoidable.

Among the infectious diseases, tuberculosis YLL rates
were much higher in the north, particularly in Uttar
Pradesh and Rajasthan, than in southern India (figure 3).
Respiratory infection YLL rates were high in the northern
and northeastern states. By contrast, diarrhoea YLL rates
showed an east-west gradient, being much higher
in Odisha, Jharkhand, Bihar, and Uttar Pradesh, and
comparatively lower in western India. The high-burden
states accounted for 52% of the absolute national total
YLLs for tuberculosis, 41% for respiratory infections,
and 15% for diarrhoea (figure 3).

Among NCDs, cancer YLLs were particularly high
in northeastern states, Uttar Pradesh, Rajasthan, West
Bengal, Haryana, Assam, Gujarat and Madhya Pradesh,
and in the southern states of Kerala and Karnataka
(figure 4), but the YLLs from specific causes of cancer
varied even within those states with high cancer burden;”
these high-burden states accounted for 44% of national
YLLs from cancer. Chronic respiratory YLL rates were
high in Rajasthan and Uttar Pradesh, accounting together
for 7% of national YLL totals. Liver and alcohol-related
YLL rates were high in the northeastern states, Assam,
Bihar, Karnataka, and Maharashtra, accounting for 18% of
national YLLs. Suicide YLL rates were highest in the
southern states, accounting for 15% of national totals.
Road traffic injuries were high in the northern states
of Uttar Pradesh, Punjab, Uttarakhand, Haryana and
Himachel Pradesh, accounting for 33% of national totals.
Drowning YLL rates were highest in the central states of
Madhya Pradesh and Chhattisgarh and in Assam in the
northeast, accounting for 11% of national totals.

GBD estimates, which we derived from GBD data,® and
NBE DALY results correlated moderately (figure 5).
Compared with the NBE, GBD underestimated absolute
totals of nutritional conditions for males, overestimated
most NCDs for both sexes, and, surprisingly, under-
estimated road traffic injury deaths among males. There
were differences in both directions for specific conditions,
with some overestimates and some underestimates when
comparing NBE and GBD estimates. The contribution of
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YLLs YLDs Deaths
_ (millions) (millions) (thousands)
All causes I ] 346 140 9652
e Perinatal conditions 0 I 41 1 445
2.2 Hepatitis H [ 4 <05 75
T E Tuberculosis T | 14 1 375
a2 Respiratory infections 0 I 20 2 342
T Malaria H [ 8 1 185
s & Diarrhoea H [ 20 2 519
= Fever of unknown origin v | 11 1 339
E £ Meningitis and encephalitis R [ 3 1 49
£ % Other infectious and parasitic I 7 3 123
S E Nutritional deficiencies I 4 25 73
Cancers H I 19 <0-5 544
Ischaemic heart disease v | 45 2 1554
) Stroke v | 17 1 656
2 Digestive* H [ 6 <05 145
E Renal failure T | 6 1 190
S Liverand alcohol-related conditions 0 [ 12 2 273
E Chronic respiratory diseases H 19 9 833
S Congenital anomalies i 4 2 44
z Diabetes and other endocrine I 6 5 228
<} Genitourinary diseases I 1 3 28
= Neuropsychiatric conditions I 3 25 66
Musculoskeletal disorders [T 1 12 27
Vision and other sensory loss |[ <05 22 9
Drowning 4 <05 62
g Suicide 11 <05 199
5 Road traffic injuries H I 14 2 275
= All other injuries ] 7 2 149
- Venomous deaths [ 3 1 46
Falls | 6 3 190
lll-defined or cause unknown
(age <70 years) ! ' ] 8 6 238
% 50 7 100
EYLs [YLDs Percentage contribution to DALYs

Figure 2: Contribution of YLLs and YLDs for selected major causes of death in India at all ages, 2017
Sexually transmitted infections, selected vaccine-preventable diseases, maternal conditions, epilepsy, rheumatic
heart diseases, gastro-oesophageal diseases, and interpersonal violence resulted in a total of 181000 deaths,
with total DALYs comprised of 81% YLLs and 19% YLDs. YLLs=years of life lost. YLDs=years lived with disability.
DALY=disability-adjusted life-year. *Digestive excludes gastro-oesophageal diseases and liver and alcohol-related

conditions.

YLDs to overall DALYs in the NBE is similar to that in the
GHE and GBD, at around 30% (appendix p 116). The
most notable discrepancies between NBE, GHE, and
GBD were for YLDs for just a few conditions (appendix
pp 115-116).

There is no reference standard for disability, only the
modelled estimates from the GBD, which WHO also
uses.” We examined our NBE estimates of major
depression, which causes much disability but little
mortality. At ages 30-59 years, major depression caused
4.1 million YLDs, approximately 40% of all YLDs
attributable to neuropsychiatric conditions. Based on
GBD median disability weights,* this would constitute
about 10 million people in India with prevalent
depression. This prevalence is close to the estimate of
13 million adults of these ages reporting major depression
in a recent multistate survey of mental health.”

If we take NBE to be the comparison standard,
the GBD yields similar YLD rates for vision loss, under-
estimates YLD rates for nutritional and other genitourinary
diseases, and overestimates YLD rates for neuropsychiatric
conditions and musculoskeletal disorders. Had we
substituted our NBE rates with the GBD rates, then the
total from these conditions would have been 96 million
YLDs versus 87 million YLDs in the NBE. This change
would add less than 2% to total DALYs.
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Discussion

We have developed and implemented an indigenous,
transparent, and reproducible method to calculate deaths
and disability at national and state levels in India, using a

Tuberculosis (375000 deaths)

Northeastern states

YLLs per 100000
(percentage of all YLLs)
[ >1200 (52%)

[ 800-1200 (22%)
[1<800 (26%)

Northeastern states

YLLs per 100000
(percentage of all YLLs)
[ >1800 (41%)

[ 1200-1800 (26%)
[ <1200 (33%)

Northeastern states

YLLs per 100000
(percentage of all YLLs)
I >2400 (15%)

[] 1000-2400 (52%)

0 400 800km  [1<1000(33%)
I —|

combination of the UN mortality totals for India"
disability-mortality ratios published by WHO for many
years,” and, most importantly, nationally representative
cause of death data from the MDS.** The NBE establishes
the plausible distribution of the major causes of death and
disability across the major states of India, showing that
the largest burdens of disease occur in rural areas,
especially from communicable, maternal, perinatal, and
nutritional causes, and a large burden of NCDs exists in
urban areas. Importantly, premature deaths, expressed as
YLLs, account for more than 70% of the total DALYs.

The MDS mortality data have been incorporated
recently into GBD analyses, but GBD data and the
modelling techniques are not in the public domain and
hence have not been reproduced in other studies.
Unsurprisingly, this has led to discrepant results between
GBD and country-led estimates, even for high-income
countries with complete mortality data.** In India, for
example, the availability of MDS data from 2001 onwards
should have decreased GBD’s reliance on modelled
inputs. However, it is not possible to determine how
these data were used because changes in model
specifications and variable data inputs are not public,”*?
leading to an inability to understand trends or to compare
them with estimates using other methods, such as NBE.
For example, in the GBD estimates for India, premature
birth ranked as the second leading cause of death at all
ages in 2015 but seventh in 2016 and fifth in 2017°

The NBE method avoids so-called black boxes of
complex econometric models that have uncertain
validity, even for countries with high-quality mortality
data.”* The NBE will allow the Indian Government to
reliably monitor progress in the major states, including
the impact on mortality of the new Ayushman Bharat
national health insurance programme intended to cover
about 500 million Indians.*

We observed remarkable variation in YLLs across India,
showing that each disease that is common in one part of
the country is relatively uncommon elsewhere. This disease
variation contributes particularly to marked differences in
adult mortality, where differences in life expectancy
between districts can exceed a full decade.” This variation
in disease rates across India indicates the existence of
differences in underlying social, behavioural, or biological
risk factors, suggesting important avoidable causes that
await discovery. Much more remains to be understood
about the novel genomic, proteomic, and other biochemical

Figure 3: Variation in YLLs using age-standardised rates for selected
communicable causes of death across the major states of India, 2017
Northeastern states include Tripura, Meghalaya, Manipur, Nagaland, Arunachal
Pradesh, Mizoram, and Sikkim. YLLs=years of life lost. AP=Andhra Pradesh.
AS=Assam. BR=Bihar. CG=Chhattisgarh. DL=Delhi. GJ=Gujarat. HP=Himachal
Pradesh. HR=Haryana. JH=Jharkhand. JK=Jammu and Kashmir. KA=Karnataka.
KL=Kerala. MH=Maharashtra. MP=Madhya Pradesh. OD=0disha. PB=Punjab.
RJ=Rajasthan. TN=Tamil Nadu. UK=Uttarakhand. UP=Uttar Pradesh. WB=West
Bengal.
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Figure 4: Variation in YLLs
using age-standardised rates
for selected
non-communicable diseases
and injuries across the major
states of India, 2017
Northeastern states include
Tripura, Meghalaya, Manipur,
Nagaland, Arunachal Pradesh,
Mizoram, and Sikkim.
YLLs=years of life lost.
AP=Andhra Pradesh.
AS=Assam. BR=Bihar.
CG=Chhattisgarh. DL=Delhi.
GJ=Gujarat. HP=Himachal
Pradesh. HR=Haryana.
JH=Jharkhand. JK=Jammu and
Kashmir. KA=Karnataka.
KL=Kerala. MH=Maharashtra.
MP=Madhya Pradesh.
0D=0disha. PB=Punjab.
RJ=Rajasthan. TN=Tamil Nadu.
UK=Uttarakhand. UP=Uttar
Pradesh. WB=West Bengal.
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Figure 5: Comparison of the absolute total of DALYs in India in the GBD model-based estimates to the NBE by

condition, 2017

To calculate concordance in cause of death distribution between NBE and GBD, we excluded the causes fever of
unknown origin and ill-defined or cause unknown due to the lack of comparable categories between the NBE and
GBD. DALYs=disability-adjusted life-years. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.
NBE=National Burden Estimates. PC=population-level concordance. ARI=respiratory infections. DRH=diarrhoea.
HEP=hepatitis. INF=other infectious and parasitic. MAL=malaria. MAT=maternal. MEN=meningitis and
encephalitis. NUTR=nutritional deficiencies. PERI=perinatal conditions. STI=sexually transmitted infections.
TB=tuberculosis. VPD=selected vaccine preventable. CAN=cancers. CON=congenital anomalies. CRD=chronic
respiratory diseases. DIA=diabetes and other endocrine. DIG=digestive. EPl=epilepsy. GTO=gastro-oesophageal
diseases. GTU=genitourinary diseases. IHD=ischaemic heart disease. L&A=liver and alcohol-related conditions.
MSK=musculoskeletal disorders. NEU=neuropsychiatric conditions. REN=renal failure. RHD=rheumatic heart
diseases. SENS=vision and other sensory loss. STR=stroke. DRO=drowning. FALL=falls. INJ=all other injuries.
IPV=interpersonal violence. RTl=road traffic injuries. SUl=suicide. VEN=venomous deaths.
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correlates of respiratory, intestinal, or other infections in
general, and of the avoidable causes of chronic diseases
such as cancer, heart attack, stroke, and respiratory disease
that currently account for most of the adult mortality in
India.** Even for infections such as tuberculosis, there
might be biological causes that make particular infections,
or progression from infection to disease, more probable in
some people. Variation in secondary treatment and in
smoking has already been identified as one explanation for
the rising rates over the last 15 years in ischaemic heart
disease mortality in rural areas.”

YLLs alone can be a robust measure to monitor disease
burden, particularly trends over time.* Indeed, the
inconsistent results between NBE and GBD for disability
point to measurement error in disability. This error
often exceeds any change in health outcomes that govern-
ments might want to monitor. For example, in seeking
a 10% annual improvement in health outcomes
in children, it is not possible to assess accurately the
outcome of a child health programme if the measurement
error exceeds 10%. As death is a discernible, objective
outcome, focusing analyses of trends on mortality should
reduce measurement error and allow reliable monitoring
of the impact of disease control programmes.”’ An
argument can be made that rather than a composite
metric such as DALY, priority setting could focus on the
major causes of mortality for children and adolescents
(eg, age <19 years) and for adults in middle and older age,
and separately consider the major causes of disability at
all ages. This would have the specific benefit of tying
better survey methods to each of these three outcomes.

Nonetheless, governments commonly demand some
reasonable measurement of disability. Most of the GBD
and GHE disability data use disability weights that relate
a preference of disability relative to mortality, and then
apply these to estimated incidence and duration for
various diseases.” These disability weights come from a
multicountry (including India) but non-representative
household survey that asked 18-65 year olds to self-report
their health states.” Aside from the obvious biases in
self-reporting, there are other limitations to such
weights. The YLDs in our analyses correlated poorly
with those in the GBD. However, the uncertainties in
disability probably had only a minor effect on overall
DALY totals, rates, or the relative ranking of diseases.
Verbal autopsies cannot capture all conditions, especially
conditions leading mostly to disability.”* We identify five
conditions that contributed the most to YLDs but to a
relatively small proportion of DALYs: nutritional deficien-
cies, genitourinary diseases, neuropsychiatric conditions,
musculoskeletal disorders, and vision and other sensory
loss. Improved estimates of YLDs from major depression
can use a recent multistate survey.” Similar studies of
the most common disabilities are lacking in India and
most other countries.” Ideally, nationally representative
disability surveys should accompany expanded cause of
death studies.
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Our results are subject to uncertainties in the key
demographic inputs, such as the age-specific totals of
deaths. The Indian census and Sample Registration
System data provide a reasonably robust time series of
death rates by age, sex, and location, and we grouped
results for 5 years to reduce temporal fluctuations. We
used 2010-14 cause of death rates, the latest available,
applied to 2017 UN death totals, probably resulting
in modest overestimates of the rapidly declining burden
of some childhood and infectious conditions.” Earlier
evaluations of the MDS have shown high compar-
ability with relevant hospital or clinical data, strong
reproducibility of the dual physician-coded verbal
autopsies, and generally low rates of misclassification in
children and young and middle-age adults.”*** Moreover,
the uncertainty in diagnosis on verbal autopsy is not likely
to affect the relative ranking of diseases.

The NBE method is replicable in other LMICs, as well as
in the districts of India. A benefit of the method is that it
draws mostly on well established and respected WHO and
UN demographic inputs, which are available widely.”
Although GBD estimates for India have drawn on MDS
data in recent years, this is not the case for many other
countries as they do not have nationally representative
cause of death data.”” Earlier assessments in Africa have
found GBD results to be more plausible when local cause
of death data were available® As an interim solution,
LMICs without nationally representative cause of death
data could use results from similar settings (such as
Mozambique’s 2007 post-census mortality survey” in
Africa, or from the MDS in Asia). Another option is to use
pooled regional cause of death data from the INDEPTH
network, despite these not being nationally representative.®
However, the main priority for countries is to implement
nationwide representative mortality studies.”*” Well
validated cause of death data will decrease reliance on
modelled data and improve burden estimates.*

Decentralised and improved burden estimates would
complement the expanding use of local cost-effectiveness
and poverty analyses.” The NBE could help countries to
address data and reporting needs relevant to the WHO
and UN goals for universal health coverage. Countries
require open-source, locally operable, transparent, and
believable data paired with simple, transparent and
reproducible tools to track progress towards the 2030 UN
Sustainable Development Goals."”*
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Covid-19: four fifths of cases are asymptomatic, China

figures indicate

Michael Day
London

New evidence has emerged from China indicating that the large
majority of coronavirus infections do not result in symptoms.

Chinese authorities began publishing daily figures on 1 April
on the number of new coronavirus cases that are asymptomatic,
with the first day’s figures suggesting that around four in five
coronavirus infections caused no illness. Many experts believe
that unnoticed, asymptomatic cases of coronavirus infection
could be an important source of contagion.

A total of 130 of 166 new infections (78%) identified in the 24
hours to the afternoon of Wednesday 1 April were
asymptomatic, said China’s National Health Commission. And
most of the 36 cases in which patients showed symptoms
involved arrivals from overseas, down from 48 the previous
day, the commission said.

China is rigorously testing arrivals from overseas for fear of
importing a fresh outbreak of covid-19.

Tom Jefferson, an epidemiologist and honorary research fellow
at the Centre for Evidence-Based Medicine at the University of
Oxford, said the findings were “very, very important.” He told
The BMJ, “The sample is small, and more data will become
available. Also, it’s not clear exactly how these cases were
identified. But let’s just say they are generalisable. And even if
they are 10% out, then this suggests the virus is everywhere.
If—and I stress, if—the results are representative, then we have
to ask, “‘What the hell are we locking down for?””

Jefferson said that it was quite likely that the virus had been
circulating for longer than generally believed and that large
swathes of the population had already been exposed.

Users of Chinese social media have expressed fears that carriers
with no symptoms could be spreading the virus unknowingly,
especially now that infections have subsided and authorities
have eased curbs on travel for people in previous hotspots in
the epidemic.

Zhong Nanshan, a senior medical adviser to the Chinese
government, said that asymptomatic infections would not be
able to cause another major outbreak of covid-19 if such people
were kept in isolation. Officials have said this is usually for 14
days.

Nanshan said that once asymptomatic infected people were
identified, they and their contacts would be isolated and kept
under observation.

Citing classified data, the South China Morning Post said that
China had already found more than 43 000 cases of
asymptomatic infection through contact tracing.

The latest findings seem to contradict a World Health
Organization report in February that was based on covid-19 in
China. This suggested that “the proportion of truly asymptomatic
infections is unclear but appears to be relatively rare and does
not appear to be a major driver of transmission.”"

But since that WHO report other researchers, including Sergio
Romagnani, a professor of clinical immunology at the University
of Florence, have said they have evidence that most people
infected by the virus do not show symptoms. Romagnani led
the research that showed that blanket testing in a completely
isolated village of roughly 3000 people in northern Italy saw
the number of people with covid-19 symptoms fall by over 90%
within 10 days by isolating people who were symptomatic and
those who were asymptomatic.”

In an article on the website of the Centre for Evidence-Based
Medicine, Jefferson and Carl Heneghan, director of the centre
and editor of BMJ EBM, write, “There can be little doubt that
covid-19 may be far more widely distributed than some may
believe. Lockdown is going to bankrupt all of us and our
descendants and is unlikely at this point to slow or halt viral
circulation as the genie is out of the bottle.

“What the current situation boils down to is this: is economic
meltdown a price worth paying to halt or delay what is already
amongst us?”?

1 World Health Organization. Report of the WHO-China Joint Mission on coronavirus disease
2019 (COVID-19). 2020. https://www.who.int/docs/default-source/coronaviruse/who-china-
joint-mission-on-covid-19-final-report.pdf.
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3 Jefferson T, Hennegan C. Covid-19—The tipping point? Mar 2020. Centre for
Evidence-Based Medicine. Mar 2020. https://www.cebm.net/2020/03/covid-19-the-tipping-
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Clinical Characteristics of Coronavirus
Disease 2019 in China

W. Guan, Z. Ni, Yu Hu, W. Liang, C. Ou, J. He, L. Liu, H. Shan, C. Lei, D.S.C. Hui,
B. Du, L. Li, G. Zeng, K.-Y. Yuen, R. Chen, C. Tang, T. Wang, P. Chen, J. Xiang,
S. Li, Jin-lin Wang, Z. Liang, Y. Peng, L. Wei, Y. Liu, Ya-hua Hu, P. Peng,
Jian-ming Wang, J. Liu, Z. Chen, G. Li, Z. Zheng, S. Qiu, J. Luo, C. Ye, S. Zhu,
and N. Zhong, for the China Medical Treatment Expert Group for Covid-19*

ABSTRACT

BACKGROUND
Since December 2019, when coronavirus disease 2019 (Covid-19) emerged in Wuhan
city and rapidly spread throughout China, data have been needed on the clinical
characteristics of the affected patients.

METHODS

We extracted data regarding 1099 patients with laboratory-confirmed Covid-19 from
552 hospitals in 30 provinces, autonomous regions, and municipalities in mainland
China through January 29, 2020. The primary composite end point was admission
to an intensive care unit (ICU), the use of mechanical ventilation, or death.

RESULTS
The median age of the patients was 47 years; 41.9% of the patients were female.
The primary composite end point occurred in 67 patients (6.1%), including 5.0%
who were admitted to the ICU, 2.3% who underwent invasive mechanical ventila-
tion, and 1.4% who died. Only 1.9% of the patients had a history of direct contact
with wildlife. Among nonresidents of Wuhan, 72.3% had contact with residents of
Wuhan, including 31.3% who had visited the city. The most common symptoms
were fever (43.8% on admission and 88.7% during hospitalization) and cough
(67.8%). Diarrhea was uncommon (3.8%). The median incubation period was 4 days
(interquartile range, 2 to 7). On admission, ground-glass opacity was the most
common radiologic finding on chest computed tomography (CT) (56.4%). No radio-
graphic or CT abnormality was found in 157 of 877 patients (17.9%) with nonsevere
disease and in 5 of 173 patients (2.9%) with severe disease. Lymphocytopenia was
present in 83.2% of the patients on admission.

CONCLUSIONS
During the first 2 months of the current outbreak, Covid-19 spread rapidly
throughout China and caused varying degrees of illness. Patients often presented
without fever, and many did not have abnormal radiologic findings. (Funded by
the National Health Commission of China and others.)
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N EARLY DECEMBER 2019, THE FIRST PNEU-

monia cases of unknown origin were identi-

fied in Wuhan, the capital city of Hubei
province.! The pathogen has been identified as a
novel enveloped RNA betacoronavirus® that has
currently been named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), which
has a phylogenetic similarity to SARS-CoV.? Pa-
tients with the infection have been documented
both in hospitals and in family settings.*®

The World Health Organization (WHO) has re-
cently declared coronavirus disease 2019 (Covid-19)
a public health emergency of international con-
cern.’ As of February 25, 2020, a total of 81,109
laboratory-confirmed cases had been document-
ed globally.>*%! In recent studies, the severity of
some cases of Covid-19 mimicked that of SARS-
CoV.}1213 Given the rapid spread of Covid-19, we
determined that an updated analysis of cases
throughout mainland China might help identify
the defining clinical characteristics and severity of
the disease. Here, we describe the results of our
analysis of the clinical characteristics of Covid-19
in a selected cohort of patients throughout China.

METHODS

STUDY OVERSIGHT

The study was supported by National Health
Commission of China and designed by the in-
vestigators. The study was approved by the insti-
tutional review board of the National Health
Commission. Written informed consent was
waived in light of the urgent need to collect
data. Data were analyzed and interpreted by the
authors. All the authors reviewed the manuscript
and vouch for the accuracy and completeness of
the data and for the adherence of the study to
the protocol, available with the full text of this
article at NEJM.org.

DATA SOURCES
We obtained the medical records and compiled
data for hospitalized patients and outpatients
with laboratory-confirmed Covid-19, as reported
to the National Health Commission between
December 11, 2019, and January 29, 2020; the
data cutoff for the study was January 31, 2020.
Covid-19 was diagnosed on the basis of the
WHO interim guidance. A confirmed case of
Covid-19 was defined as a positive result on high-

N ENGL ) MED

throughput sequencing or real-time reverse-tran-
scriptase—polymerase-chain-reaction (RT-PCR)
assay of nasal and pharyngeal swab specimens.
Only laboratory-confirmed cases were included
in the analysis.

We obtained data regarding cases outside
Hubei province from the National Health Com-
mission. Because of the high workload of clini-
cians, three outside experts from Guangzhou
performed raw data extraction at Wuhan Jinyin-
tan Hospital, where many of the patients with
Covid-19 in Wuhan were being treated.

We extracted the recent exposure history,
clinical symptoms or signs, and laboratory find-
ings on admission from electronic medical rec-
ords. Radiologic assessments included chest radi-
ography or computed tomography (CT), and all
laboratory testing was performed according to
the clinical care needs of the patient. We deter-
mined the presence of a radiologic abnormality
on the basis of the documentation or description
in medical charts; if imaging scans were avail-
able, they were reviewed by attending physicians
in respiratory medicine who extracted the data.
Major disagreement between two reviewers was
resolved by consultation with a third reviewer.
Laboratory assessments consisted of a complete
blood count, blood chemical analysis, coagula-
tion testing, assessment of liver and renal func-
tion, and measures of electrolytes, C-reactive
protein, procalcitonin, lactate dehydrogenase,
and creatine kinase. We defined the degree of
severity of Covid-19 (severe vs. nonsevere) at the
time of admission using the American Thoracic
Society guidelines for community-acquired pneu-
monia.”®

All medical records were copied and sent to
the data-processing center in Guangzhou, under
the coordination of the National Health Com-
mission. A team of experienced respiratory clini-
cians reviewed and abstracted the data. Data
were entered into a computerized database and
cross-checked. If the core data were missing,
requests for clarification were sent to the coor-
dinators, who subsequently contacted the attend-
ing clinicians.

STUDY OUTCOMES
The primary composite end point was admission
to an intensive care unit (ICU), the use of me-
chanical ventilation, or death. These outcomes
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were used in a previous study to assess the se-
verity of other serious infectious diseases, such
as H7N9 infection.!® Secondary end points were
the rate of death and the time from symptom
onset until the composite end point and until
each component of the composite end point.

STUDY DEFINITIONS

The incubation period was defined as the inter-
val between the potential earliest date of contact
of the transmission source (wildlife or person
with suspected or confirmed case) and the poten-
tial earliest date of symptom onset (i.e., cough,
fever, fatigue, or myalgia). We excluded incuba-
tion periods of less than 1 day because some
patients had continuous exposure to contamina-
tion sources; in these cases, the latest date of
exposure was recorded. The summary statistics
of incubation periods were calculated on the
basis of 291 patients who had clear information
regarding the specific date of exposure.

Fever was defined as an axillary temperature
of 37.5°C or higher. Lymphocytopenia was de-
fined as a lymphocyte count of less than 1500
cells per cubic millimeter. Thrombocytopenia was
defined as a platelet count of less than 150,000
per cubic millimeter. Additional definitions —
including exposure to wildlife, acute respiratory
distress syndrome (ARDS), pneumonia, acute
kidney failure, acute heart failure, and rhabdo-
myolysis — are provided in the Supplementary
Appendix, available at NEJM.org.

LABORATORY CONFIRMATION
Laboratory confirmation of SARS-CoV-2 was per-
formed at the Chinese Center for Disease Preven-
tion and Control before January 23, 2020, and
subsequently in certified tertiary care hospitals.
RT-PCR assays were performed in accordance
with the protocol established by the WHO." De-
tails regarding laboratory confirmation processes
are provided in the Supplementary Appendix.

STATISTICAL ANALYSIS
Continuous variables were expressed as medians
and interquartile ranges or simple ranges, as ap-
propriate. Categorical variables were summarized
as counts and percentages. No imputation was
made for missing data. Because the cohort of
patients in our study was not derived from ran-
dom selection, all statistics are deemed to be

N ENGL ) MED

descriptive only. We used ArcGIS, version 10.2.2,
to plot the numbers of patients with reportedly
confirmed cases on a map. All the analyses were
performed with the use of R software, version
3.6.2 (R Foundation for Statistical Computing).

RESULTS

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
Of the 7736 patients with Covid-19 who had been
hospitalized at 552 sites as of January 29, 2020,
we obtained data regarding clinical symptoms
and outcomes for 1099 patients (14.2%). The
largest number of patients (132) had been ad-
mitted to Wuhan Jinyintan Hospital. The hospi-
tals that were included in this study accounted
for 29.7% of the 1856 designated hospitals
where patients with Covid-19 could be admitted
in 30 provinces, autonomous regions, or munici-
palities across China (Fig. 1).

The demographic and clinical characteristics
of the patients are shown in Table 1. A total of
3.5% were health care workers, and a history of
contact with wildlife was documented in 1.9%;
483 patients (43.9%) were residents of Wuhan.
Among the patients who lived outside Wuhan,
72.3% had contact with residents of Wuhan, in-
cluding 31.3% who had visited the city; 25.9% of
nonresidents had neither visited the city nor had
contact with Wuhan residents.

The median incubation period was 4 days
(interquartile range, 2 to 7). The median age of
the patients was 47 years (interquartile range, 35
to 58); 0.9% of the patients were younger than
15 years of age. A total of 41.9% were female.
Fever was present in 43.8% of the patients on
admission but developed in 88.7% during hospi-
talization. The second most common symptom
was cough (67.8%); nausea or vomiting (5.0%)
and diarrhea (3.8%) were uncommon. Among
the overall population, 23.7% had at least one
coexisting illness (e.g., hypertension and chronic
obstructive pulmonary disease).

On admission, the degree of severity of
Covid-19 was categorized as nonsevere in 926
patients and severe in 173 patients. Patients with
severe disease were older than those with non-
severe disease by a median of 7 years. Moreover,
the presence of any coexisting illness was more
common among patients with severe disease than
among those with nonsevere disease (38.7% vs.
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Figure 1. Distribution of Patients with Covid-19 across Mainland China.

Shown are the official statistics of all documented, laboratory-confirmed cases of coronavirus disease 2019 (Covid-19) throughout China,
according to the National Health Commission as of February 4, 2020. The numerator denotes the number of patients who were included
in the study cohort and the denominator denotes the number of laboratory-confirmed cases for each province, autonomous region, or

provincial municipality, as reported by the National Health Commission.

21.0%). However, the exposure history between
the two groups of disease severity was similar.

RADIOLOGIC AND LABORATORY FINDINGS

Table 2 shows the radiologic and laboratory
findings on admission. Of 975 CT scans that
were performed at the time of admission, 86.2%
revealed abnormal results. The most common
patterns on chest CT were ground-glass opacity
(56.4%) and bilateral patchy shadowing (51.8%).
Representative radiologic findings in two pa-
tients with nonsevere Covid-19 and in another

two patients with severe Covid-19 are provided
in Figure S1 in the Supplementary Appendix. No
radiographic or CT abnormality was found in
157 of 877 patients (17.9%) with nonsevere dis-
ease and in 5 of 173 patients (2.9%) with severe
disease.

On admission, lymphocytopenia was present
in 83.2% of the patients, thrombocytopenia in
36.2%, and leukopenia in 33.7%. Most of the
patients had elevated levels of C-reactive protein;
less common were elevated levels of alanine
aminotransferase, aspartate aminotransferase,
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creatine kinase, and p-dimer. Patients with severe
disease had more prominent laboratory abnor-
malities (including lymphocytopenia and leuko-
penia) than those with nonsevere disease.

CLINICAL OUTCOMES

None of the 1099 patients were lost to follow-up
during the study. A primary composite end-point
event occurred in 67 patients (6.1%), including
5.0% who were admitted to the ICU, 2.3% who
underwent invasive mechanical ventilation, and
1.4% who died (Table 3). Among the 173 patients
with severe disease, a primary composite end-point
event occurred in 43 patients (24.9%). Among all
the patients, the cumulative risk of the compos-
ite end point was 3.6%j; among those with severe
disease, the cumulative risk was 20.6%.

TREATMENT AND COMPLICATIONS
A majority of the patients (58.0%) received intra-
venous antibiotic therapy, and 35.8% received
oseltamivir therapy; oxygen therapy was admin-
istered in 41.3% and mechanical ventilation in
6.1%; higher percentages of patients with severe
disease received these therapies (Table 3). Me-
chanical ventilation was initiated in more pa-
tients with severe disease than in those with
nonsevere disease (noninvasive ventilation, 32.4%
vs. 0%; invasive ventilation, 14.5% vs. 0%). Sys-
temic glucocorticoids were given to 204 patients
(18.6%), with a higher percentage among those
with severe disease than nonsevere disease (44.5%
vs. 13.7%). Of these 204 patients, 33 (16.2%)
were admitted to the ICU, 17 (8.3%) underwent
invasive ventilation, and 5 (2.5%) died. Extracor-
poreal membrane oxygenation was performed in
5 patients (0.5%) with severe disease.

The median duration of hospitalization was
12.0 days (mean, 12.8). During hospital admis-
sion, most of the patients received a diagnosis of
pneumonia from a physician (91.1%), followed
by ARDS (3.4%) and shock (1.1%). Patients with
severe disease had a higher incidence of physi-
cian-diagnosed pneumonia than those with non-
severe disease (99.4% vs. 89.5%).

DISCUSSION

During the initial phase of the Covid-19 out-
break, the diagnosis of the disease was compli-
cated by the diversity in symptoms and imaging

N ENGL ) MED

findings and in the severity of disease at the
time of presentation. Fever was identified in
43.8% of the patients on presentation but devel-
oped in 88.7% after hospitalization. Severe ill-
ness occurred in 15.7% of the patients after ad-
mission to a hospital. No radiologic abnormalities
were noted on initial presentation in 2.9% of the
patients with severe disease and in 17.9% of those
with nonsevere disease. Despite the number of
deaths associated with Covid-19, SARS-CoV-2
appears to have a lower case fatality rate than
either SARS-CoV or Middle East respiratory syn-
drome-related coronavirus (MERS-CoV). Com-
promised respiratory status on admission (the
primary driver of disease severity) was associat-
ed with worse outcomes.

Approximately 2% of the patients had a history
of direct contact with wildlife, whereas more than
three quarters were either residents of Wuhan,
had visited the city, or had contact with city
residents. These findings echo the latest reports,
including the outbreak of a family cluster,*
transmission from an asymptomatic patient,®
and the three-phase outbreak patterns.® Our
study cannot preclude the presence of patients
who have been termed “super-spreaders.”

Conventional routes of transmission of SARS-
CoV, MERS-CoV, and highly pathogenic influenza
consist of respiratory droplets and direct con-
tact,’®2° mechanisms that probably occur with
SARS-CoV-2 as well. Because SARS-CoV-2 can be
detected in the gastrointestinal tract, saliva, and
urine, these routes of potential transmission
need to be investigated®! (Tables S1 and S2).

The term Covid-19 has been applied to pa-
tients who have laboratory-confirmed symptom-
atic cases without apparent radiologic manifes-
tations. A better understanding of the spectrum
of the disease is needed, since in 8.9% of the
patients, SARS-CoV-2 infection was detected be-
fore the development of viral pneumonia or viral
pneumonia did not develop.

In concert with recent studies,“®*? we found
that the clinical characteristics of Covid-19 mimic
those of SARS-CoV. Fever and cough were the
dominant symptoms and gastrointestinal symp-
toms were uncommon, which suggests a differ-
ence in viral tropism as compared with SARS-CoV,
MERS-CoV, and seasonal influenza.?»? The ab-
sence of fever in Covid-19 is more frequent than
in SARS-CoV (1%) and MERS-CoV infection
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Clinical outcomes at data cutoff — no. (%)

50 (5.4) 5 (2.9) 1(L5) 54 (5.2)
14 (8.1) 15 (22.4)

55 (5.0)
15 (1.4)

Discharge from hospital

Death

1(0.1)
7 (0.8)
875 (94.5)

9 (0.9)
978 (94.8)

2(1.2)

154 (89.0)

9(0.8)
1029 (93.6)

Recovery

51 (76.1)

Hospitalization

CHARACTERISTICS OF CORONAVIRUS DISEASE 2019 IN CHINA

* For the development of pneumonia, data were missing for 347 patients (31.6%) regarding the time since the initial diagnosis and for 161 patients (14.6%) regarding the time since

symptom onset.
7 Data regarding the median length of hospital stay were missing for 136 patients (12.4%).

N ENGL ) MED

(2%),% so afebrile patients may be missed if the
surveillance case definition focuses on fever
detection.”* Lymphocytopenia was common and,
in some cases, severe, a finding that was consis-
tent with the results of two recent reports.»'? We
found a lower case fatality rate (1.4%) than the
rate that was recently reportedly,'? probably
because of the difference in sample sizes and
case inclusion criteria. Our findings were more
similar to the national official statistics, which
showed a rate of death of 3.2% among 51,857
cases of Covid-19 as of February 16, 2020.1%*
Since patients who were mildly ill and who did
not seek medical attention were not included in
our study, the case fatality rate in a real-world
scenario might be even lower. Early isolation,
early diagnosis, and early management might
have collectively contributed to the reduction in
mortality in Guangdong.

Despite the phylogenetic homogeneity between
SARS-CoV-2 and SARS-CoV, there are some clini-
cal characteristics that differentiate Covid-19 from
SARS-CoV, MERS-CoV, and seasonal influenza
infections. (For example, seasonal influenza has
been more common in respiratory outpatient
clinics and wards.) Some additional characteris-
tics that are unique to Covid-19 are detailed in
Table S3.

Our study has some notable limitations. First,
some cases had incomplete documentation of
the exposure history and laboratory testing,
given the variation in the structure of electronic
databases among different participating sites
and the urgent timeline for data extraction.
Some cases were diagnosed in outpatient set-
tings where medical information was briefly
documented and incomplete laboratory testing
was performed, along with a shortage of infra-
structure and training of medical staff in non-
specialty hospitals. Second, we could estimate
the incubation period in only 291 of the study
patients who had documented information. The
uncertainty of the exact dates (recall bias) might
have inevitably affected our assessment. Third,
because many patients remained in the hospital
and the outcomes were unknown at the time of
data cutoff, we censored the data regarding their
clinical outcomes as of the time of our analysis.
Fourth, we no doubt missed patients who were
asymptomatic or had mild cases and who were
treated at home, so our study cohort may repre-
sent the more severe end of Covid-19. Fifth,
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many patients did not undergo sputum bacterio-
logic or fungal assessment on admission because,
in some hospitals, medical resources were over-
whelmed. Sixth, data generation was clinically
driven and not systematic.

Covid-19 has spread rapidly since it was first
identified in Wuhan and has been shown to have
a wide spectrum of severity. Some patients with
Covid-19 do not have fever or radiologic abnor-
malities on initial presentation, which has com-
plicated the diagnosis.

Supported by the National Health Commission of China, the
National Natural Science Foundation, and the Department of
Science and Technology of Guangdong Province.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

We thank all the hospital staff members (see Supplementary
Appendix for a full list of the staff) for their efforts in collecting
the information that was used in this study; Zong-jiu Zhang,

Ya-hui Jiao, Xin-qiang Gao, and Tao Wei (National Health Com-
mission), Yu-fei Duan and Zhi-ling Zhao (Health Commission of

Guangdong Province), and Yi-min Li, Nuo-fu Zhang, Qing-hui
Huang, Wen-xi Huang, and Ming Li (Guangzhou Institute of Re-
spiratory Health) for facilitating the collection of patients’ data;
the statistical team members Zheng Chen, Dong Han, Li Li, Zhi-
ying Zhan, Jin-jian Chen, Li-jun Xu, and Xiao-han Xu (State Key
Laboratory of Organ Failure Research, Department of Biostatis-
tics, Guangdong Provincial Key Laboratory of Tropical Disease
Research, School of Public Health, and Southern Medical Uni-
versity, respectively); Li-qiang Wang, Wei-peng Cai, Zi-sheng Chen
(the Sixth Affiliated Hospital of Guangzhou Medical University)
and Chang-xing Ou, Xiao-min Peng, Si-ni Cui, Yuan Wang, Mou
Zeng, Xin Hao, Qi-hua He, Jing-pei Li, Xu-kai Li, Wei Wang, Li-
min Ou, Ya-lei Zhang, Jing-wei Liu, Xin-guo Xiong, Wei-juna Shi,
San-mei Yu, Run-dong Qin, Si-yang Yao, Bo-meng Zhang, Xiao-
hong Xie, Zhan-hong Xie, Wan-di Wang, Xiao-xian Zhang, Hui-
yin Xu, Zi-qing Zhou, Ying Jiang, Ni Liu, Jing-jing Yuan, Zheng
Zhu, Jie-xia Zhang, Hong-hao Li, Wei-hua Huang, Lu-lin Wang,
Jie-ying Li, Li-fen Gao, Cai-chen Li, Xue-wei Chen, Jia-bo Gao,
Ming-shan Xue, Shou-xie Huang, Jia-man Tang, and Wei-li Gu
(Guangzhou Institute of Respiratory Health) for their dedication
to data entry and verification; Tencent (Internet-services com-
pany) for providing the number of hospitals certified to admit
patients with Covid-19 throughout China; and all the patients
who consented to donate their data for analysis and the medical
staff members who are on the front line of caring for patients.

APPENDIX

The authors’ full names and academic degrees are as follows: Wei-jie Guan, Ph.D., Zheng-yi Ni, M.D., Yu Hu, M.D., Wen-hua Liang,
Ph.D., Chun-quan Ou, Ph.D., Jian-xing He, M.D., Lei Liu, M.D., Hong Shan, M.D., Chun-liang Lei, M.D., David S.C. Hui, M.D., Bin
Du, M.D., Lan-juan Li, M.D., Guang Zeng, M.Sc., Kwok-Yung Yuen, Ph.D., Ru-chong Chen, M.D., Chun-li Tang, M.D., Tao Wang,
M.D., Ping-yan Chen, M.D., Jie Xiang, M.D., Shi-yue Li, M.D., Jin-lin Wang, M.D., Zijing Liang, M.D., Yi-xiang Peng, M.D., Li Wei,
M.D., Yong Liu, M.D., Ya-hua Hu, M.D., Peng Peng, M.D., Jian-ming Wang, M.D., Ji-yang Liu, M.D., Zhong Chen, M.D., Gang Li, M.D.,
Zhi-jian Zheng, M.D., Shao-qin Qiu, M.D., Jie Luo, M.D., Chang-jiang Ye, M.D., Shao-yong Zhu, M.D., and Nan-shan Zhong, M.D.

The authors’ affiliations are as follows: the State Key Laboratory of Respiratory Disease, National Clinical Research Center for Respi-
ratory Disease, Guangzhou Institute of Respiratory Health, First Affiliated Hospital of Guangzhou Medical University (W.G., W.L., J.H.,
R.C., C.T., T.W., S.L., Jin-lin Wang, N.Z., J.H., W.L.), the Departments of Thoracic Oncology (W.L.), Thoracic Surgery and Oncology
(.H.), and Emergency Medicine (Z.L.), First Affiliated Hospital of Guangzhou Medical University, and Guangzhou Eighth People’s
Hospital, Guangzhou Medical University (C.L.), and the State Key Laboratory of Organ Failure Research, Department of Biostatistics,
Guangdong Provincial Key Laboratory of Tropical Disease Research, School of Public Health, Southern Medical University (C.O., P.C.),
Guangzhou, Wuhan Jinyintan Hospital (Z.N., J.X.), Union Hospital, Tongji Medical College, Huazhong University of Science and Tech-
nology (Yu Hu), the Central Hospital of Wuhan (Y.P.), Wuhan No. 1 Hospital, Wuhan Hospital of Traditional Chinese and Western
Medicine (L.W.), Wuhan Pulmonary Hospital (P.P.), Tianyou Hospital Affiliated to Wuhan University of Science and Technology (Jian-
ming Wang), and the People’s Hospital of Huangpi District (S.Z.), Wuhan, Shenzhen Third People’s Hospital and the Second Affiliated
Hospital of Southern University of Science and Technology, National Clinical Research Center for Infectious Diseases (L. Liu), and the
Department of Clinical Microbiology and Infection Control, University of Hong Kong—Shenzhen Hospital (K.-Y.Y.), Shenzhen, the Fifth
Affiliated Hospital of Sun Yat-sen University, Zhuhai (H.S.), the Department of Medicine and Therapeutics, Chinese University of Hong
Kong, Shatin (D.S.C.H.), and the Department of Microbiology and the Carol Yu Center for Infection, Li Ka Shing Faculty of Medicine,
University of Hong Kong, Pok Fu Lam (K.-Y.Y.), Hong Kong, Medical ICU, Peking Union Medical College Hospital, Peking Union
Medical College and Chinese Academy of Medical Sciences (B.D.), and the Chinese Center for Disease Control and Prevention (G.Z.),
Beijing, the State Key Laboratory for Diagnosis and Treatment of Infectious Diseases, National Clinical Research Center for Infectious
Diseases, First Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou (L. Li), Chengdu Public Health Clinical Medical
Center, Chengdu (Y.L.), Huangshi Central Hospital of Edong Healthcare Group, Affiliated Hospital of Hubei Polytechnic University,
Huangshi (Ya-hua Hu), the First Hospital of Changsha, Changsha (J. Liu), the Third People’s Hospital of Hainan Province, Sanya (Z.C.),
Huanggang Central Hospital, Huanggang (G.L.), Wenling First People’s Hospital, Wenling (Z.Z.), the Third People’s Hospital of
Yichang, Yichang (S.Q.), Affiliated Taihe Hospital of Hubei University of Medicine, Shiyan (J. Luo), and Xiantao First People’s Hospital,
Xiantao (C.Y.) — all in China.

REFERENCES
1. Huang C, Wang Y, Li X, et al. Clinical characterisation and epidemiology of 2019  novel coronavirus from patients with pneu-

features of patients infected with 2019
novel coronavirus in Wuhan, China. Lan-
cet 2020;395:497-506.

2. Lu R, Zhao X, Li J, et al. Genomic

novel coronavirus: implications for virus
origins and receptor binding. Lancet 2020;
395:565-74.

3. Zhu N, Zhang D, Wang W, et al. A

N ENGL ) MED NEJM.ORG

The New England Journal of Medicine
Downloaded from nejm.org on April 10, 2020. For personal use only. No other uses without permission.
Copyright © 2020 Massachusetts Medical Society. All rights reserved.

monia in China, 2019. N Engl ] Med 2020;
382:727-33.

4. Chan]JF, Yuan S, Kok KH, et al. A famil-
ial cluster of pneumonia associated with



CHARACTERISTICS OF CORONAVIRUS DISEASE 2019 IN CHINA

the 2019 novel coronavirus indicating
person-to-person transmission: a study of
a family cluster. Lancet 2020;395:514-23.
5. Phan LT, Nguyen TV, Luong QC, et al.
Importation and human-to-human trans-
mission of a novel coronavirus in Vietnam.
N EnglJ Med. DOI: 10.1056/NEJMc2001272.
6. Rothe C, Schunk M, Sothmann P, et
al. Transmission of 2019-nCoV infection
from an asymptomatic contact in Germany.
N EnglJ Med. DOI:10.1056/NEJMc2001468.
7. WuJT, Leung K, Leung GM. Nowcast-
ing and forecasting the potential domes-
tic and international spread of the 2019-
nCoV outbreak originating in Wuhan,
China: a modelling study. Lancet 2020
January 31 (Epub ahead of print).

8. LiQ, Guan X, Wu D, et al. Early trans-
mission dynamics in Wuhan, China, of
novel coronavirus—infected pneumonia.
N EnglJ Med. DOL: 10.1056/NEJM02a2001316.
9. World Health Organization. Corona-
virus disease (COVID-19) outbreak (https://
www.who.int).

10. Holshue ML, DeBolt C, Lindquist S,
et al. First case of 2019 novel coronavirus
in the United States. N Engl J Med. DOI:
10.1056/NEJM0a2001191.

11. National Health Commission of the
People’s Republic of China home page
(http://www.nhc.gov.cn).

12. Chen N, Zhou M, Dong X, et al. Epide-
miological and clinical characteristics of

99 cases of 2019 novel coronavirus pneu-
monia in Wuhan, China: a descriptive
study. Lancet 2020;395:507-13.

13. Wang D, Hu B, Hu C, et al. Clinical
characteristics of 138 hospitalized patients
with 2019 novel coronavirus-infected
pneumonia in Wuhan, China. JAMA 2020
February 7 (Epub ahead of print).

14. World Health Organization. Clinical
management of severe acute respiratory
infection when novel coronavirus (2019-
nCoV) infection is suspected: interim
guidance. January 28, 2020 (https:/[www
who.int/docs/default-source/coronaviruse/
clinical-management-of-novel-cov.pdf).
15. Metlay JP, Waterer GW, Long AC, et al.
Diagnosis and treatment of adults with
community-acquired pneumonia: an offi-
cial clinical practice guideline of the
American Thoracic Society and Infectious
Disease Society of America. Am J Respir
Crit Care Med 2019;200(7):e45-€67.

16. Gao H-N, Lu H-Z, Cao B, et al. Clini-
cal findings in 111 cases of influenza A
(H7N9) virus infection. N Engl J] Med
2013;368:2277-85.

17. World Health Organization. Corona-
virus disease (COVID-19) technical guid-
ance: laboratory testing for 2019-nCoV in
humans (https:/[www.who.int/emergencies/
diseases/novel-coronavirus-2019/technical
-guidance/laboratory-guidance).

18. Lei H, Li Y, Xiao S, et al. Routes of

N ENGL ) MED NEJM.ORG

transmission of influenza A HIN1, SARS
CoV, and norovirus in air cabin: com-
parative analyses. Indoor Air 2018;28:
394-403.

19. Otter JA, Donskey C, Yezli S, Douth-
waite S, Goldenberg SD, Weber DJ. Trans-
mission of SARS and MERS coronaviruses
and influenza virus in healthcare set-
tings: the possible role of dry surface con-
tamination. ] Hosp Infect 2016;92:235-50.
20. Zumla A, Hui DS, Perlman S. Middle
East respiratory syndrome. Lancet 2015;
386:995-1007.

21. Minodier L, Charrel RN, Ceccaldi PE,
et al. Prevalence of gastrointestinal symp-
toms in patients with influenza, clinical
significance, and pathophysiology of hu-
man influenza viruses in faecal samples:
what do we know? Virol J 2015;12:215.
22. Leung WK, To KF, Chan PK, et al. En-
teric involvement of severe acute respira-
tory syndrome-associated coronavirus in-
fection. Gastroenterology 2003;125:1011-7.
23. Assiri A, McGeer A, Perl TM, et al.
Hospital outbreak of Middle East respira-
tory syndrome coronavirus. N Engl ] Med
2013;369:407-16.

24. World Health Organization. Corona-
virus disease (COVID-2019) situation re-
ports (https://[www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation
-reports/).

Copyright © 2020 Massachusetts Medical Society.

The New England Journal of Medicine
Downloaded from nejm.org on April 10, 2020. For personal use only. No other uses without permission.
Copyright © 2020 Massachusetts Medical Society. All rights reserved.

13



About the Products

1. The Advantage of this Thermometer
1. Measurement in one second

Infrared
Forehead Thermometer

2. Accurate and reliable
3. 50 memories places
4. Fever alarm

User Manual

5. Changing between Centigrade and Fahrenheit
6. Beeper function

Model: HA-650 _
2. The Constitute of the Product

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
Thanks for purchasing Infrared Forehead Thermometer,lt is :
mainly designed for measuring human body temperature. ‘
\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

Before using the device, please read this manual carefully
to ensure proper and safe operation.
Please take good care of the manual for future reference.

Measuring sensor LCD display

SET button

Welcome your advice and support. M+ button

M - button

Start button

How to Use

1. Batteries Installation
Press the indicator ¥ on the battery cover and slide the cover in the
direction of the arrow.

Table of Contents

About the Products

1. Advantage of this Thermometer
2. The Constitute of the Product

Insert 2 “AAA” size batteries, ensure correct polarity as shown by the
symbols.

How to Use

—_

. Batteries Installation
2. How to setup

3. Direction for use
Measuring in body mode
Measuring in Object mode
4.
5. Safety instruction Y .
6. Ab | Ph In power off condition, press SET for 2 seconds to enter setup interface
: norma ) enomenon with FO display. press SET to enter into the switch of setup content
7. Cleaning instruction “ FO->F1-> F2”
8. Technical Specifications

FO interface, press M+ to object mode, press M- to body mode .
F1 interface, press M+ to Fahrenheit, press M- to Centigrade.
F2 interface, press M+ to beeper off, press M- to beeper on.

Press SET again to save the setup content, the thermometer will be
turned off.

2.
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How to recall memory | 2. How to setup.
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3. Direction for Use 6. Abnormal Phenomenon

Measuring in body mode e Display <H>  measured temperature too high.

Measured temperature is higher than 43.0 C/ 109.4 T in body mode or 50.5 C

1. Aim the thermometer at center of the forehead with a distance of 1~5 cm. /122.9 Fin object mode.

Pls remove the hair and sweat from the forehead before measuring to .
improve the accuracy of the measurement. e Display <L>  measured temperature too low.

Measured temperature is lower than 34.0 C/ 93.2 T in body mode or 10.0 C

2. Press START button, the measurement result will be displayed within /50 Tin object mode

1 second. . . .
e Display <EH> ambient temperature too high

Ambient temperature is heigher than 40.0 C/104.0 T

III--O |||--O\
—
Body mode e Display <EL>  ambient temperature too low

Ambient temperature is lower than 10.0 C/ 50.0 F
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O
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e Display error function display

The system has a malfunction, reinstall batteries and start again
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3. The thermometer will be automatically powered off in 10 seconds | o Low battery H
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without any operation. Please replace the batteries with new batteries

Measuring in Object mode

1. Aim the thermometer at center of the object with a distance of 1~5 cm.

7. Cleaning instruction

Use cotton tissue moistened with alcohol (70%~75%) to clean the
thermometer casing, ensure no liquid enters the interior of the device.
Never use abrasive cleaning agents, thinner for cleaning and never
immerse the device in water or other cleaning liquids.

2. Press START button, the measurement result will be displayed within
1 second.

Poke e
Object mode =" :‘ :‘.-‘C ':‘“:“:

JLuM LY LT

8. Technical Specifications

Type: Infrared Forehead Thermometer
Measurement Body mode 34.0-43.0C (93.2-109.4 T)

rage - Object mode 10.0-50.5 C (50 - 122.9 T )
Resolution: 01C/ T
3. The thermometer will be automaticly powered off in 10 seconds without
any operation.
Notes: Object mode can not be used for medical purpose.
-5- -7-
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Note:

Accurancy +0.2C (35.0~42.0C)

e |f thermometer is stored in a location that is cooler or warmer than where it
is being used, let it sit in the patient’s room for 30 minutes before taking
the measurement.

e Do not take the measurement in an extreme condition

(Laboratory): /04T (95.0~10767T)

+03C (34.0~349C) (421~43.0C)
/+05TF (93.2~948T) (107.8~10947T)

e Avoid drinking, exercising, bathing before/ while taking temperature. Memory: 50 Memories

e Always taking the temperature in the same position, since temperature
readings may vary according to different position.

Backlight: The display light will be blue when a measurement
lower than 37.5C/99.5 F

o Do not move the thermometer during taking temperature. The display light will be orange when a measurement

e |tis recommended to take three temperatures, choose average data between 37.5C~38.4C (99.5T~101.1T)

when three readings are different. The display light will be red when a measurement

Press M+ button to read last reading. Dimensions: 136 x 86 x 39 mm
Press and release M+ button to read more stored memories. Operating Temperature: 10-40 C (50.0- 104.0 F)
Note: Condition: Humidity: < 85%RH
The thermometer can memorize 50 data. The thermometer will delete Air Pressure: 700hPa~1060hPa
Condition: Humidity: < 93%RH
5. Safety Instructions Automatic Approx 10 seconds after last measurement
. . o Switch off: has been taken
e This device may only be used for the purposes described in these ) ) )
instruction. Do not use the device for any other purpose. Weight: About 100g (with batteries)
e Do not disassemble or attempt to repair the unit of components. Battery: 2X 1.5V AAA batteries

e Wireless comm