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Important caveats

• Important to follow Ministry of Health guidelines on prevention, 
containment and treatment of COVID-19

• We are not a virologists or infectious disease physicians

• There is very little high quality research on treatment for COVID-19

• We may extrapolate from studies on other corona virus outbreaks 
and related research, as well as scientific opinions

• Please do not interpret this discussion as recommendations for 
treatment

• It is important to get appropriate medical help if unwell



Genomic epidemiology of novel coronavirus

https://nextstrain.org/ncov

https://nextstrain.org/ncov


Phylogeny

https://nextstrain.org/ncov

https://nextstrain.org/ncov


Sunlight destroys virus quickly

• Preliminary results from National Biodefense Analysis and 
Countermeasures Center experiments show 

• coronavirus does not survive long in high temperatures and high humidity, 
and is quickly destroyed by sunlight

• outdoor daytime environments are lower risk for transmission

• whereas, areas with low humidity, such as airplane cabins, may require 
additional care to minimize risk of transmission



Air conditioning appears to spread coronavirus—
but opening windows could stop it

• Experts in health, the built 
environment and microbiology 
at the University of Oregon and 
the University of California, 
Davis, made recommendations 
by reviewing existing studies 
including SARS-CoV-2

• "For most buildings, the easiest 
way to deliver outside air 
directly across the building 
envelope is to open a window"

https://www.newsweek.com/air-conditioners-spread-coronavirus-1497933



Individual risk management strategies 



How does 
coronavirus 

kill?



Changes in the elderly

• high pro-inflammatory immune responses and low adaptive immune 
responses

• clinical or subclinical micronutrient deficiency is common in older adults

• respiratory tract microbiota influences immune response and affected 
by age

• respiratory viral infections disrupt the host-microbiota interactions and 
create the intestinal dysbiosis with the post-viral immune responses, 
that contribute to pneumonia development by the secondary bacterial 
infection 

Individual risk management strategy and potential therapeutic options for the COVID-19 pandemic. Clin Immunol. 2020;108409



Effects of the GI Microbiota on 
Pulmonary Health

Front Microbiol. 2015 Oct 7;6:1085



Gut-lung axis

Front Microbiol. 2015 Oct 7;6:1085



Front Microbiol. 2015 Oct 7;6:1085



How COVID-19 Affects the Brain

• review of 214 hospitalized patients 
• CNS (24.8%) - hypogeusia (5.6%) and hyposmia (5.1%)
• PNS (8.9%)
• skeletal muscle symptoms (10.7%)
• dizziness (16.8%) 
• headache (13.1%)
• ischaemic stroke in 5% of another series and 1 encephalopathy
• with smell and taste loss, more than 10 times more likely to have COVID-19 

• SARS-CoV-2 might enter nervous system via ACE2 receptor, which is 
present in glial cells, neurons, skeletal muscle, and other organs

• still unclear whether these symptoms result from direct injury or possibly 
causing immune-mediated neural injury

Medscape - Apr 17, 2020



COVID-19 attacks 1-beta chain of hemoglobin and 
captures porphyrin to inhibit human heme metabolism

• domain analysis and homology modeling

• ORF8 and surface glycoprotein could bind to the porphyrin

• orf1ab, ORF10, and ORF3a proteins could coordinate attack 
on the 1-beta chain of hemoglobin to dissociate the iron to 
form the porphyrin

• will cause less and less hemoglobin available to carry oxygen

• chloroquine could prevent orf1ab, ORF3a, and ORF10 attack

https://doi.org/10.26434/chemrxiv.11938173



Viral non-structural protein 
attack hemoglobin

• A. orf1ab attacks the deoxyhemoglobin

• B. ORF3a attacks the deoxyhemoglobin

• C. ORF10 attacks the deoxyhemoglobin

• D. orf1ab attacks the oxidized hemoglobin

• E. ORF10 attacks the oxidized hemoglobin

• F. ORF3a attacks the oxidized hemoglobin

https://doi.org/10.26434/chemrxiv.11938173



Flawed methods in study

• Randy J Read, Department of Haematology, University of Cambridge

• no experimental evidence is provided to support any of conclusions

• computational results do not hold up or provide support for hypotheses

• when interpreted correctly, there is no evidence for these shared 
functional domains



What’s in the (shortened) pipeline

• Remdesivir

• originally used for Ebola virus and other highly contagious diseases

• works to prevent human cells from infection with SARS-CoV-2

• clinical trials in China, USA and Europe

• University of Chicago Medicine open trial of 125 participants, 113 with severe 
disease - only two patients died, and the rest have been discharged

• Chloroquine and hydroxychloroquine

• confounds ability of SARS-CoV-2 virus to enter and replicate in human cells

• clinical trials of these agents for both pre- and post-exposure prophylaxis

• FDA has issued an Emergency Use Authorization in adults and adolescents



“No Hydroxychloroquine Benefit in Small, 
Randomized COVID-19 Trial”

• RCT of 150 adult patients hospitalized for COVID-19

• loading dose of 1, 200 mg daily 3/7 followed by 800 mg daily (2 or 3 weeks 
for mild/moderate or severe patients, respectively)

• no difference in 28-day negative conversion rate of SARS-CoV-2

• significant efficacy of HCQ on alleviating symptoms after adjusting for the 
confounding effects of antiviral agents 

• significantly greater reduction of CRP

• adverse events were found in 8.8% of SOC and 30% of HCQ (2 serious)

• (Australian doctors face a $13,000 fine if prescribe HCQ for COVID-19)

https://www.researchgate.net/publication/340641897_Hydroxychloroquine_in_patients_with_COVID-19_an_open-label_randomized_controlled_trial



Hydroxychloroquine Mechanism of Action 

• Immune modulatory effects

• Alkalinizes vacuolar & lysosomal pH
• It is alkaline

• Inhibits protozoal food vacuole functioning

• Inhibits endocytosis, liposomal fusion and function

• Is a zinc ionophore
• Allows influx of zinc into cells and lysosomes

• Binds to sialic acid



• Colchicine
• usefulness in mitigating the cytokine storm and overproduction of immune cells

• Sarilumab and Tocilizumab
• interleukin (IL)-6 inhibitors
• possible ability to calm the cytokine storm

• Losartan
• blocks the ACE2 receptor, to which SARS-CoV-2 binds
• however, could actually induce the body to make more ACE2
• RCT’s ongoing re preventing multi-organ failure in patients hospitalized

• EIDD-2801
• investigational agent introducing genetic mutations into coronavirus’ RNA
• damaged mutations accumulate and render the virus unable to infect
• preclinical studies - effective against strains of influenza, RSV & chikungunya

• Plasma-derived therapy
• FDA currently expediting use for seriously ill patients



Calcium Channels in Viral Infections

• Calcium channel blocker amlodipine besylate is associated with reduced 
case fatality rate of COVID-19 patients with hypertension

Cells. 2019 Dec 30;9(1). pii: E94

medRxiv preprint doi: https://doi.org/10.1101/2020.04.08.20047134.



Metronidazole - a Potential Novel Addition

Arch Acad Emerg Med. 2020; 8(1): e40



Large-scale Drug Repositioning
Survey for SARS-CoV-2 Antivirals

• Reviewed 12,000 clinical-stage small molecules

• 30 known drugs that inhibit viral replication

• 6 likely to be commensurate with therapeutic 
doses in patients

• PIKfyve kinase inhibitor Apilimod, cysteine 
protease inhibitors MDL-28170, Z LVG CHN2, 
VBY-825, and ONO 5334, and the CCR1 
antagonist MLN-3897

bioRxiv preprint doi: https://doi.org/10.1101/2020.04.16.044016. 



Following slides may be more contentious

• these slides have limited evidence

• or are simply opinions

• or are examples of possibilities which
may be proven incorrect

• and do not necessarily reflect my own or
AIMA’s position



CITRIS-ALI Randomized Clinical Trial

• 167 patients in ICU

• IVC 50 mg/k every 6 hours
for 96 hours

• Failed to improve organ
dysfunction scores or
inflammatory markers

• 28-day mortality was 29.8%
in the vitamin C group versus
46.3% in the placebo group

• most dramatic reduction in
mortality was noted during
the period of HDIVC infusion

Nutrients. 2020 Jan 22;12(2). These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



IVC RCT in Wuhan

• 140 patients with a placebo control or IVC

• 24g/day for 7 days

• assess requirements for mechanical ventilation and vasopressor
drugs, organ failure scores, ICU length of stay and 28-day mortality

• complete the trial by the end of September

Crit Care. 2020; 24: 133

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



U.S. Hospitals Use IVs of Vitamin C

• “If you can administer Vitamin C intravenously starting in the
Emergency Room and every 6 hours thereafter, while in the hospital,
the mortality rate of this disease and the need for mechanical
ventilators will likely be greatly reduced”

• Dr. Pierre Kory, the Medical Director of the Trauma and Life Support
Center and Chief of the Critical Care Service at the University of
Wisconsin

• Dr. Marik HAT protocol (IV hydrocortisone, ascorbic acid, thiamine)

https://www.worldhealth.net/news/3-us-hospitals-use-ivs-vitamin-c-other-low-cost-readily-available-drugs/

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 

https://www.worldhealth.net/news/3-us-hospitals-use-ivs-vitamin-c-other-low-cost-readily-available-drugs/


Are bacteria increasing the virulence of 
COVID-19?

• Two distinct phases of the virus with initial more typical viral infection
symptoms and then more virulently appears in the lungs

• Prevotella species are anaerobic Gram-negative bacteria of the
Bacterioidetes extensively present throughout the human body

• linked to inflammatory disorders, periodontitis, RA, IBD

• Th17, IL‐8, IL‐6 activation – indicator of cytokine storm in COVID-19

• Prevotella is showing up in sequencing data from China + elsewhere

• is COVID-19 a bacteriophage?

10.31219/osf.io/usztn
These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 

https://doi.org/10.31219/osf.io/usztn


Professor Luc Montagnier
2008 Nobel Prize winner for Medicine

• Chinese researchers are said to have used coronaviruses in
their work to develop an AIDS vaccine

• HIV DNA fragments are believed to have been found in the
SARS-CoV-2 genome

• “With my colleague, bio-mathematician Jean-Claude Perez,
we carefully analyzed the description of the genome of this
RNA virus”

• “SARS-CoV-2 is a virus that was manipulated and
accidentally released from a laboratory in Wuhan, China, in
the last quarter of 2019”

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



Wuhan Institute of Virology

• opened in 2018 with the
founder of a French
bioindustrial firm, Alain
Merieux, acting as a consultant
in its construction

• largest virus bank in Asia which
preserves more than 1,500
strains

• maximum security lab
equipped to handle Class 4
pathogens (Ebola, etc)

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



Uncanny similarity of unique inserts in the 2019-
nCoV spike protein to HIV-1 gp120 and Gag

• We found 4 insertions in the spike glycoprotein (S) which are unique
to the 2019-nCoV and are not present in other coronaviruses

• Importantly, amino acid residues in all the 4 inserts have identity or
similarity to those in the HIV- 1 gp120 or HIV-1 Gag

• The finding of 4 unique inserts in the 2019-nCoV, all of which have
identity /similarity to amino acid residues in key structural proteins of
HIV-1 is unlikely to be fortuitous in nature

bioRxiv preprint  doi: https://doi.org/10.1101/2020.01.30.927871 bioRxiv preprint 

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



Modelled homo-trimer spike glycoprotein of 2019-nCoV virus 

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



HIV-1 did not contribute to 2019-nCoV 
genome

• ….conspiracy theories that the new pathogens are man-made often
surface as the source

• lack of the definite origin of 2019-nCoV has led to speculation that
2019-nCoV might be derived from genetic manipulation or even for
the purpose of use as a bioweapon

• however, while the 100% match between the insertion 1 and 2
sequences and the HIV sequences were found in 19 entries, the
matches between the insertion 3 and 4 sequences and HIV-1
sequences were rather poor (from 42% to 88%)

Emerg Microbes Infect. 2020; 9(1): 378–381
These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7033698/


Generation of a coronavirus-based 
multigene AIDS vaccine

• EU project AIDS-COVAC aimed to generate a novel coronavirus-based
HIV vaccine vector that would target DCs

• Researchers decided to use human coronavirus vectors as vaccine
delivery systems since they possess certain desirable features

• Pre-clinical data are encouraging for the further exploitation of
coronavirus vectors

Clin Dev Immunol. 2006 Jun-Dec;13(2-4):353-60

https://cordis.europa.eu/article/id/90846-new-approach-to-vaccine-for-aids

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 

https://www.ncbi.nlm.nih.gov/pubmed/17162377


Influenza vaccination and respiratory virus 
interference

• Department of Defense personnel during the 2017-
2018 influenza season

• compared vaccination status of 2880 people with non-
influenza respiratory viruses to 3240 people with pan-negative results

• vaccine derived virus interference was significantly associated
with coronavirus

• this means that influenza vaccine increases the risk of coronavirus
infection

Vaccine. 2020 Jan 10;38(2):350-354. 

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



• A randomized placebo-controlled trial in children showed that flu shots
increased fivefold the risk of acute respiratory infections caused by a group
of non-influenza viruses, including coronaviruses

• Cohort sub-analysis of children and adults in the MoSAIC community
surveillance study from 2013 to 2016

• there was an increase in non-influenza respiratory pathogens post-
influenza vaccination compared to unvaccinated children

• Latest Cochrane review of influenza vaccine 2016

• vaccines can reduce the proportion of healthy adults who have influenza
and ILI, but their impact is modest

• we are uncertain about the effects of vaccines on working days lost or
serious complications of influenza during influenza season

Clin Infect Dis. 2012 Jun 15; 54(12): 1778–1783

Vaccine. 2018 Apr 5;36(15):1958-1964

https://www.cochrane.org/CD001269/ARI_vaccines-prevent-influenza-healthy-adults
These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



Coronavirus Cases, March 26, 2020

• Coronavirus Cases: 2,482,550    (NZ 1,451 )

• Currently Infected: 1,659,592  (NZ 439)

• New Cases: 2,047+   (NZ 6)

• Mild Condition: 1,602,237

• Serious or Critical: 57,355

• Deaths: 170,479  (NZ 14)

• Recovered: 652,479   (NZ 1,036 )

https://www.worldometers.info/coronavirus/
These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



“No evidence that Covid-19 is causing huge 
loss of life”

• Professor Michael Levitt, a Nobel
laureate and Stanford biophysicist, says
there is no clear evidence that Covid-19
is causing massive loss of life

• people who are dying from coronavirus
are those who are at risk of death
anyway

https://www.rnz.co.nz/national/programmes/sunday/audio/2018743210/no-evidence-that-covid-19-is-causing-huge-loss-of-life

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 

https://www.rnz.co.nz/national/programmes/sunday/audio/2018743210/no-evidence-that-covid-19-is-causing-huge-loss-of-life


SARS-CoV-2: fear versus data

• Four common coronaviruses are in current circulation and cause
millions of cases worldwide

• 16 endemic viruses in common circulation in developed countries
• (adenovirus, bocavirus, cytomegalovirus, enterovirus, influenza A H1N1 virus,

influenza A H3N2 virus, influenza B virus, metapneumovirus, parainfluenzae
virus 1, parainfluenzae virus 2, parainfluenzae virus 3, parainfluenzae virus 4,
parechovirus, picornavirus, rhinovirus, syncytial respiratory virus)

• 2.6 million people die of respiratory infections each year

Int J Antimicrob Agents. 2020 Mar 19

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 

https://www.ncbi.nlm.nih.gov/pubmed/32201354


Deaths in Europe 
2016-2020

https://www.euromomo.eu/

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven 
incorrect and do not necessarily reflect my own or AIMA's position 



These slides have limited evidence, or are simply 
opinions, or are examples of possibilities which 
may be proven incorrect and do not necessarily 
reflect my own or AIMA's position 



These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



Sweden Nearing Herd Immunity to Virus

• "we have reached a plateau [in new cases]
and we're already seeing the effect of
herd immunity,“

• 20% of the population in Stockholm, the
location of most of the country's 15,000
confirmed cases, is already immune to the
coronavirus

• “we're seeing a slow decline in cases, in
spite of sampling (testing for the
coronavirus) more and more“ - chief
epidemiologist, Dr. Anders Tegnell of
Sweden's Public Health Agency

These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 



These slides have limited evidence, or are simply opinions, or are examples of possibilities which may be proven incorrect and do not necessarily reflect my own or AIMA's position 






