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Dr Donny George Youkhanna
1950-2011

Dr. Donny George Youkhanna (Borm October 23, 1950 Died March 11, 2011)
was a Iraql Assyrian archaeologist. anthropologist. author, curatoer, and scholar,
who was ! Pro of Anthropology at Stony Brook Untversity in New York
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http://www.lobabforum.com/smf_ar/index.php/topic,2603
6.0.htmI?PHPSESSID=960hhpprdot7d36vurl689kpv3
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How does a Coronavirus test kits works?

Dr. Waseem Alwan Ali Alkhalil
Consultant Orthopaedic surgeon
2 April 2020

The rapid acceleration of the coronavirus in to global
pandemic can easily be attributed to the lack: of
information on who has the virus and who doesn't,
combined with the "'slow burn™ nature of the virus and
how symptoms can take about two weeks to become
noticeable. That is why so many people unintentionally
spread COVID-19 before social distancing became the
catchphrase of the day. The world was simply ill-equipped
to test people and the available testing process was
inefficient.

At the end of March 2020; Medical technologies

corporation Abbott Laboratories has announced the
production of a COVID-19 testing solution that can give
positive results in as little as five minutes, and negative
results in about thirteen minutes, it is faster than any test
ever before (the previous fastest test took at least 45
minutes). It could be a breakthrough. The product, called ID
NOW Covid-19, it should start arriving in medical treatment
facilities in US within one week. The US Food and Drug
Administration has fast-tracked ID NOw through an
emergency use authorization, so expect the US government
to assist in getting people tested quickly.
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ID NOW is a small,
portable box capable of
molecular testing. The
technology has been
deployed for years to
quickly  detect  other
Ilinesses including cancers,
using a process called
molecular point-of-care.

testing. the physician swabs a patient's mouth, drops the
sample into a device, and gets feedback shortly thereafter.

Basic of coronavirus testing

The first challenge in dealing with testing for
coronavirus is that; most of our tools for working with
nucleic acids are specific to DNA while the corona virus
genome made of RNA rather than DNA. Fortunately, an
enzyme discovered called "'reverse transcriptase' that act
on RNA and makes a DNA copy of it ((transcription is the
copying of DNA into RNA)). Using reverse transcriptase,
researchers were able to make DNA copies of parts of
2019-nCoV, it was a first step in studying the virus
genome.

To make a diagnostic test specific to 2019-nCoV,
researchers had to look for areas considered as a
distinctive signature of virus genome, and these areas
shouldn't change rapidly over coronavirus evolution.
Those sequences can be used to design a means of
amplifying a piece of the 2019-nCoV genome using a
technique called the polymerase chain reaction (PCR). As
PCR works with DNA, and the corona virus is made of
RNA, therefore a reverse transcriptase needs to be use
first before trying to perform PCR. Fortunately,
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companies have developed solutions that have all the
enzymes and raw materials that both reactions need,
allowing for coupled reverse transcriptase-PCR reaction
mixes. The combination of reactions has been termed RT-
PCR. Based on this concept companies developed different
types of testing kits which basically included: fluorescent
dye, enzymes and a machine that integrates the thermal
hardware to cycle the reaction and has a light sensor to
monitor the fluorescence.

The Center for disease control and prevention in USA
(CDC) has made available online its 2019-nCoV test Kits.
Briefly, the kit contains primers and probes for real-time
reverse-transcriptase PCR, as well as instructions for
appropriate use and (critically) controls and guidelines to
avoid false positives and negatives. Kits from different
countries may use slightly different primers and probes,
though since they are all working from the same sequences
and the same principles, they should be broadly quite
similar. But saying so the CDC is still advising caution
with people considered to be at risk of infection, because
2019-nCoV tests should not be considered definitive; not
only because the different percent of false positive and
false negative results in different testing kits are relates to
kit itself but also to the operating person and the
surrounding’s where the test is conducted. In addition,
because we do not know enough about the virus lifecycle so
that we can understand the dynamics of the infection: how
long after infection does the virus become detectable, and
when does that; compare with the onset of symptoms. It's
quite possible that asymptomatic infected people won't
have enough virus for this test to pick up the virus
consistently.
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Types of coronavirus test Kits

There are actually three types of test kits widely used

to diagnose diseases caused by viruses:

1) Checking for the nucleic acid of the virus.

2) Checking for the antigen of the virus that would cause
an immune response.

3) Checking for the antibody produced during the immune
response of the patient.

Most of the test kits normally used this coronavirus
pandemics (at least in China) fall into the nucleic acid
class.

Recently a new test called POCT (Point-of-care
testing or bedside testing) it is rapid detection method; is
being tested and it is said that it will takes only 15 min to
get the result. This method takes a colloidal gold-based
iImmunochromatographic assay to detect the nCoV
antibody produced by the patient. Going through the strip,
the material tested would pass through a layer of the
colloidal gold marker that binds to the antibody, a
detection line that contains the corresponding antigen, and
a control line that would change color once it detects any
liquid that contains the colloidal gold. This method feels
kind of like a pregnancy test, where two lines are bad (i.e.
antibodies is detected in the sample as they bind with
antigens) and one line is good. It's much faster than the
nucleic acid test and it's easier to apply, but the problem is
that you can get false positives or false negatives due to the
different amounts of antibodies produced by patients. It
can be used as a supplementary method for nucleic acid
detection, but for clinical use we may want to be more
careful with it.
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There are several proposed tests for coronavirus
responsible for the Wuhan outbreak. The main techniques
are based on:

1) PCR-tests based on PCR targeting sequences
unique to novel corona virus from the publicly release
viral genome sequence. These protocols are recommended
by the CDC and Kkits are commercially available or in
development from Novacyt SA, Liferiver Bio-Tech,
Atlanta Diagnostics. Before Kits were available, various
companies such as GenSig offered primers specific to
2019-nCov which can be performed with standard PCR or
gPCR Kkits. Bio- Rad has been cleared by the FDA to
provide a test using Droplet Digital PCR (ddPCR).

PCR-based tests have the advantage that anyone with
experience in standard molecular biology techniques or
clinical testing can perform them. Controls are important
but there are still issues with low specificity with these
kinds of tests. Considering the prevalence of the disease,
these should only be used to triage people showing
symptoms for further diagnosis. Results should be
interpreted carefully. It is difficult to design specific PCR-
based tests for viruses as they can mutate quickly (as 2019-
NnCov has been shown to do), especially in emerging
epidemic. Note that as an RNA virus '‘reverse
transcription is required before PCR can be performed.
These tests take several hours and it can take days to get
results if a lab has many samples to process.

2) A proposed alternative is tests based on CRISPR.
Several startups are working on this including Mammoth
Biosciences in San Francisco and Sherlock Biosciences in
Cambridge, Massachusetts. However, further testing is
required to demonstrate the performance of these tests
and none have been FDA approved yet. The advantages of
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this approach are that the test could be performed faster
during an outbreak or epidemic. This IS an emerging
technology that has not been thoroughly tested. ((CRISPR
gene editing; is a genetic engineering technique iIn
molecular biology by which the genomes of living
organisms may be modified. It is based on a simplified
version of the bacterial CRISPR-Cas9 antiviral defense
system. By delivering the Cas9 nuclease complexed with a
synthetic guide RNA (gRNA) into a cell, the cell's genome
can be cut at a desired location, allowing existing genes to
be removed and/or new ones added in vivo.)).

Recently, another testing technique has been
announced in (English and Japanese) by Drs Hayashizaki
and Usui at the RIKEN institute. This proposed testing
technique uses the Smart-Amp2 technology which has
been commercially released. This technique is based on
cycles of amplification similar to PCR but has the
advantages of being more cost effective and able to
perform the test as fast as 30 minutes.

Approaches to testing

The health authority in a country must set up a
scheme for the use of different test kits available in a
country. these are some schemes used by different
countries during the ongoing coronavirus pandemic:

1- Hong Kong has set up a scheme where suspected
patients can stay home, emergency department will give a
specimen tube to the patient, they spit into it, send it back
and get a test result a while after.

2- The British NHS has announced that it is piloting a
scheme to test suspected cases at home, which removes the
risk of a patient infecting others if they come to a hospital
or having to disinfect an ambulance if one is used.
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3- In drive-through testing for COVID-19 for suspected
cases, a healthcare professional takes sample using
appropriate precautions. Drive-through centers have
helped South Korea do some of the fastest, most-extensive
testing of any country.

4- In Germany, the National Association of Statutory
Health Insurance Physicians said on March 2, that it had a
capacity for about 12,000 tests per day in the ambulatory
setting and 10.700 had been tested in the prior week. Costs
are borne by the health insurance when the test is ordered
by a physician. According to the president of the Robert
Koch Institute, Germany has an overall capacity for
160,000 tests per week. As of 19 March 2020, drive in tests
were offered in several large cities. As of 26 March 2020,
the total number of tests performed in Germany was
unknown, because only positive results are reported.
Health minister Jens Spahn estimated 200,000 tests/week.
A first lab survey revealed that as of calendar week
12/2020 a total of at least 483,295 samples were tested up
to and including week 12/2020 and 33,491 samples (6.9%o)
tested positive for SARS-CoV-2.

5- In lIsrael, researchers at Technion and Rambam
hospital developed and tested a method for testing samples
from 64 patients simultaneously, by pooling samples and
only testing further if the combined sample is found to be
positive.

6- In Wuhan a makeshift 2000-sq-meter emergency
detection laboratory named ""Huo-Yan" (or "Fire Eye" in
English) was opened on 5 February 2020; it can process
over 10,000 samples a day. Modelling has shown cases in
Hubei would have been 47% higher and the corresponding
cost of the tackling the quarantine would have doubled if
this testing capacity hadn't come on line. The Wuhan
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Laboratory has been promptly followed by Huo-Yan labs
in a total of 12 cities across China. By 4 March 2020 the
daily throughput totals were 50,000 tests per day.

7- By March, insufficient amounts of reagent have become
a bottleneck for mass testing in the EU, UK and the US.
This has led some authors to explore sample preparation
protocols that involve heating samples at 98 °C (208 °F) for
5 minutes to release RNA genomes for further testing.
references and farther readings
https://screenrant.com/coronavirus-covid-19-test-fast-5-
minutes/
https://arstechnica.com/science/2020/02/how-does-one-test-
for-coronavirus-anyway/
https://biology.stackexchange.com/questions/90095/how-
does-a-coronavirus-test-kit-work
https://en.wikipedia.org/wiki/COVID-19 testing
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https://www.sbs.com.au/yourlanguage/arabic/en/audiotrack/dr-ahmed-alrubaie-oam?language=en
https://www.sbs.com.au/yourlanguage/arabic/en/audiotrack/dr-ahmed-alrubaie-oam?language=en
https://www.dailytelegraph.com.au/newslocal/the-express/new-member-of-the-order-of-australia-dr-alrubaie-says-he-still-has-more-work-to-do/news-story/8cd4c19090e4ba165bb2cc7c93db1094?login=1
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https://www.dailytelegraph.com.au/newslocal/the-express/new-member-of-the-order-of-australia-dr-alrubaie-says-he-still-has-more-work-to-do/news-story/8cd4c19090e4ba165bb2cc7c93db1094?login=1
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Appeal by Medical Associations

Further, on their efforts and contacts over the last 4
months to help overseas trained doctors(AMC, IMG ), the
group of Medical Associations sent lately a letter to
Australian Medical Board AHPRA demanding special
registration( conditioned/provisional )to allow them
working in Australian hospitals and medical centres.

The same letter was sent to :

e - Federal Minister of Health.
e - Health Ministers in States
e - Chief Medical Officers - Federal and States.

The 4 medical association have had several efforts and
contacts over the last 4 months to help in improving job
opportunity for overseas trained doctors ( AMC/ IMG ),
approaching several health authorities and MPs.

Iraqi Australasian Medical Association - IAMA

Federation of Bangladesh Medical Societies of Australia
(FBMSA)

Australian Indian Medical Graduate Association (AIMGA)
Australia Pakistan Medical Association (APMA)
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SBS interviewing our colleague Dr Ahmad Alrubaie,
Manager of IAMA ,

on

CORONA pandemic

https://www.sbs.com.au/language/arabic/audio/the-
importance-of-vitamin-c-to-prevent-coronavirus

.
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