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The Live-Dead qRT-PCR problem, the testing industrial complex and its impact on

society. 

I never thought the work I did for the human genome project would be

weaponized to lock down society. We are now ruled by qPCR right and the

transparency on the process is shameful.

I hope to convey the need to push for public transparency on the CQ values being utilized to count “case” #'s. I also
hope to convey the need for home testing and how this regains our medical privacy. It is clearly required for any
personalized medicine dream to materialize. 

Why listen to me? 
I’ve done a lot of PCR (25 yrs). Below is factory floor our R&D team designed, programed, and maintained at The
Whitehead Institute/MIT Center for Genome Research. It processed 40M Sanger sequencing reactions/year (a
more complicated version of linear PCR)
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What is the live dead PCR problem? PCR doesn’t count infectious virus. It counts RNA molecules which can be
from live or dead virus. Initial infections contain lots of live virus but as you clear the virus the Live-dead ratio
shifts more towards the dead. 

Jaafar et al addressed this by correlating CQ levels in qPCR with Plaque Forming units (PFUs) on Vero cells.
Plaques form only when virus is infectious. Dead Virus forms no plaques. 

But culturing virus on Vero cells takes too much time to track pandemics and is hazardous to lab employees as you
are replicating live virus.

Jaafar et al. showed that Cqs after 33 were mostly dead. Most testing facilities report a positive result if under CQ
40 (but this should be verified in your jurisdiction).  

Correlation Between 3790 Quantitative Polymerase Chain Reaction–Positives Samples and Positive Cell Culture…
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TO THE EDITOR—The outbreak of the coronavirus disease 2019 (COVID-19) pandemic due to severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) was declared

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa1491/5912603

Due to many diff qPCR tests in the market , one cannot simply lift Jaafar et al equation onto your test but its an
important data point. 

Cqs are an inverse Log2 scale. Each Cq digit is a factor of 2 so a Cq of 10 is twice as much RNA as a CQ of 11. There
are ~3.3 Cqs for every factor of 10. One would use 2^7 or 128 fold to estimate how much difference there is for 7
Cq offset from 33 to 40.

LODs 
Limit of Detection. 
Take RNA, perform a serial dilution in qPCR and measure how low you can go.  
Most tests crap out 50 copies of SARs RNA at around 37 cycles. Calling positives past your Limit of detection is
shady. I think there is a lot of this going on. 

This can create False positives that can transform a pandemic into a “case-ademic”. There are a few papers
circulating that demonstrate this effect on other outbreaks that have occurred in the past. Please post them to this
thread if you have them at your fingertips. 

Sampling limitations. 
LODs are measured putting RNA straight into the qPCR. Reality requires qPCR of a nasal swab usually soaked
into 1ml of fluid and no-one PCRs the whole milliliter. They take 1/25th - 1/50th of this into the qPCR. 

If you have 1 copy on that swab and you only take 1/50th of the volume into qPCR.. you have a poisson sampling
problem are unlikely to find the single molecule unless 50 tests are performed. This can create false negatives.
SNPs under primers can create false negatives as well. 

SNPs under primers are something we need to watch as the virus mutates. I think this is a smaller problem right
now but needs to be considered when looking at re-infection data.  
To understand these have a look at an EUA for the Roche qPCR assay. FDA RUO for Roche as an example 

FDA EUA links and a few studies comparing different kits performance in the market place.  
fda.gov/media/136049/d…  Follow Us on Twitter!  Tweet  Share
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jcm.asm.org/content/58/6/e… 

Clinical Evaluation of the cobas SARS-CoV-2 Test and a Diagnostic Platform Switch during 48 Hours in the Mid…
Laboratories are currently witnessing extraordinary demand globally for sampling devices, reagents, consumables, and

diagnostic instruments needed for timely diagnosis of severe acute respiratory synd…

https://jcm.asm.org/content/58/6/e00599-20

Comparison of Commercially Available and Laboratory-Developed Assays for In Vitro Detection of SARS-CoV-…
Multiple laboratory-developed tests (LDTs) and commercially available assays have emerged to meet diagnostic needs related

to the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic.…

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7383518/

These FP rates may be low but when the disease prevalence is low, the FPs become a higher % of the total number
of positive tests. 1% population disease prevalence with a 1% FP rate would deliver 10 FPs and 10TP out of 1000
tests but you wouldn’t know which of the 20 are T or F. 

For some tests the FP rate must be below 1:1000 as we see positivity rates like this at some universities.  
See Northeastern university rates (150/~300,000) 

Testing Dashboard
https://news.northeastern.edu/coronavirus/reopening/testing-dashboard/

If you assume those NE tests are FPs, this is an upper bounds on the FP rate. Reality is they are probably a
mixture but public transparency on the FPs and FN of the test being run is sorely lacking. This is clinically
irresponsible. 

Why Live-Dead matters. 
The majority of the time a patient is qPCR positive (<40Cq) is the tail end of the disease where the virus is
shedding and more dead than alive RNA. I call this the lower infectivity long tail. People detected in this window
are usually non-infectious 

These poor folks are quarantined, track & traced, medical privacy violated, constitution nullified and shamed from
society. But this creates a lot more testing volume! I doubt there is motivation to tighten the dial, despite there
being cheap old-school tools which address this.
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Everyone caught in the long tail create a chain reaction of contact tracing testing and when these people are young
and have less risk than the flu... Great Barrington Declaration... @aier  

Virology, transmission, and pathogenesis of SARS-CoV-2
### What you need to know Since the emergence of SARS-CoV-2 in December 2019, there has been an unparalleled global

effort to characterise the virus and the clinical course of disease. Coronavirus di…

https://www.bmj.com/content/371/bmj.m3862

A good paper on this.  

Virology, transmission, and pathogenesis of SARS-CoV-2
### What you need to know Since the emergence of SARS-CoV-2 in December 2019, there has been an unparalleled global

effort to characterise the virus and the clinical course of disease. Coronavirus di…

https://www.bmj.com/content/371/bmj.m3862

How does one address this?  
Does every test need a Jaafar correlation curve? Maybe. There is another Maniatis/Sambrook trick one could use.
This is getting old school, open source and cheap.
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Viruses evolved from viroids. They differ in that viruses evolved protein coats to protect the RNA from nucleases.
Life has evolved many tools to target and destroy naked viroids and one of them are RNases. These digest RNA
into smaller nonfunctional pieces.
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RNases are cheap and as ubiquitous as chalk in a classroom in the genomics field. They are easily used and
deactivated with RNase blockers.

A person skilled in the art would be tempted to RNase treat the nasal sample prior to phage lysis to resolve the
non-infectious RNA from the infectious RNA. qPCR could be performed before and after this treatment to
measure total RNA and RNA that is nuclease resistant. 

Figure 13 in our manuscript makes an attempt at this. It needs more validation with a Jaafar like calibration but
derisks much of this approach.  
biorxiv.org/content/10.110…

Quantitative PCR for cannabis flower containing SARs-CoV-2
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g
In January of 2020, COVID-19 became a worldwide pandemic. As many industries shutdown to comply with social distancing

measures, the cannabis industry was deemed an essential business in most U.S. jur…

https://www.biorxiv.org/content/10.1101/2020.06.06.112474v1

With the proper internal controls this assay would provide a ratio of Live-Dead viral RNA and provide more clarity
on who to retest 24 hours later. Testing 2 days apart can inform you if the total load is going up or going down and
rule out FPs and FNs on the first test. 

2X the testing but significantly reduce # of people trapped in the long tail and vacuuming in all of their contacts
map into a testing frenzy. Net:Net, this would probably mean less testing and I suspect that is why this simple and
obvious Live-Dead trick is being ignored. 

Here is a paper from Quest Diagnostics looking at testing multiple time points.  

SARS-CoV-2 viral dynamics in acute infections
Background SARS-CoV-2 infections are characterized by viral proliferation and clearance phases and can be followed by low-

level viral RNA shedding. The dynamics of viral RNA concentration, particularl…

https://www.medrxiv.org/content/10.1101/2020.10.21.20217042v1

Now that I have your attention regarding Costs... This video from @ThomasEWoods is a must watch. 

Some estimates on the cost of track and trace to prevent a single death are staggering.  

Modeling social distancing strategies to prevent SARS-CoV2 spread in Israel- A Cost-effectiveness analysis
Objectives: While highly effective in preventing SARS-CoV-2 spread, national lockdowns come with an enormous economic

price. Few countries have adopted an alternative "testing, tracing, and isolation"…

https://www.medrxiv.org/content/10.1101/2020.03.30.20047860v3

This brings up an important economic point. When we print excessive money we end up with Cantillon effects.  

Cantillon Effects and Money Neutrality

The Fact-Free COVID Dystopia | Thomas E. Woods. Jr.The Fact-Free COVID Dystopia | Thomas E. Woods. Jr.
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Money neutrality is a key principle in monetary economics. As might seem obvious, the amount of goods that can be produced

depends on the availability of factors of production (such as capital and lab…

https://www.aier.org/article/cantillon-effects-and-money-neutrality/

You see inflation in the price of goods through the artery in which the money is being injected. Don’t believe me..
qPCR test are usually under $10. CLIA regs might inflate that cost to $50. Money Printer go BRRRR ...The rapid
COVID tests in Mass are $140.

I hope this thread encourages you to ask the testing labs for their FP/FN rates. Push for public transparency of the
CQ values to be reported with the Case data. Without this, the FP rates will ensure the pandemic never ends. At
home private testing would change this as well. 

A final paper from the Broad Institute on CQ values over time and how they creep out towards the LOD. 

medrxiv.org/content/10.110…

A recap based on some tweets I'm seeing fly over this. 
I am a strong believer in qPCR for tracking pandemics but its limitations need to be known and better
communicated to the public. At the moment it feels like a parlor trick to seize people rights. 
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Some have used my arguments to claim we should go back to 50 year old plating techniques. There are even more
problems with cell culture. The biggest issue is that it lacks specificity. When you see a plaque you have to assume
its from SARs.. but what about other viruses? 

Not all viruses or microbes can be cultured. Many publications claim 95% of microbes cant be cultured. This
leaves PCR as your only option. 

Many pathogens are endophytes. They live inside the organism and the only way to get them out of the organism
is to lyse open all of the cells and now nothing is viable and plating is again out the window. This is main problem
in Cannabis testing. Aspergillus is an endophyte. 

Culture can also take 5-7 days. By the time you get the result, the patient could be dead. In cannabis space, getting
an answer a week later begs the question of what has grown on the cannabis during the wait period? The time
domain is an exponent in pandemics and you cant wait. 

In summary, qPCR is invaluable but... 
1)Needs inclusion and exclusion testing to demonstrate your test doesn't cross react off target. 
2)Public LODs and no calling after your LOD 
3)Public FP and FNs 
4)Attention to Live-Dead and endophytes 
5)Public awareness of the sampling bias. 

Notice when the CDC attempts to culture the virus they perform this on Vero cells which are monkey cells that are
logs scales prone to higher PFU counts than many human cell lines tested by the CDC. 

This implies the Jaafar curves are conservative. 

Thread by @Kevin_McKernan on Thread Reader App
Thread by @Kevin_McKernan: Testing Volume at The Broad Institute. Note the % positivity has been flat for some time but also

notice how quickly they scaled up qPCR capacity. Impressive. The inconclusi…

https://threadreaderapp.com/thread/1323314701946785792.html

Another source for links related to culturing the virus and correlation with CQ. 

Thread by @abirballan on Thread Reader App
Thread by @abirballan: Should guidelines be evidence-based? The PCR test works by duplicating the genetic material in a

sample to a point where a specific genetic sequence is detected. Ct is the cycle…

https://threadreaderapp.com/thread/1303924976932794368.html

Raoults lab automates the Vero cell culture process. More data points on Cycle thresholds and viability. 

Recall Vero cells are log scales more infective than human cells according to the CDC. 

clinicalmicrobiologyandinfection.com/article/S1198-…
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High-speed large-scale automated isolation of SARS-CoV-2 from clinical samples using miniaturized co-cultu…
A novel coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is responsible for the current coronavirus

disease 2019 global pandemic. Only a few laboratories routinely isolate th…
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