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ABSTRACT 

The global impact of the COVID-19 pandemic persists, causing significant harm. Extensive evidence 
indicates that even mild infections and reinfections can result in symptomatic and subclinical health 
damage, disability, and persistent infection. Vascular impacts, neurotropism, and immune dysregulation 
lead to impaired organ function, increased morbidity and mortality, compromised work productivity, and 
a decline in overall health and quality of life. The uncontrolled spread of the virus is accelerating its evolu-
tion, outpacing the effectiveness of vaccines, treatments, and immune system adaptation. This preventable 
disease and others magnified by immune dysfunction are driving staff shortages, supply chain disruptions, 
and overwhelming healthcare systems. Despite the dire nature of the current conditions, knowledge and 
means are present to solve these problems. We present a science-based strategy for confronting the ongoing 
pandemic, including reducing airborne transmission through clean indoor air programs comparable 
with historical clean water programs. Public and professional education on the implications of repeated 
SARS-Cov-2 infections and utilizing known preventive measures can dramatically reduce transmission, 
which in turn reduces the rate of new variant introduction and strengthens the effectiveness of vaccines 
and treatments. It is essential to restore the prioritization of health and safety in healthcare and society.

Introduction 

While many public health officials continue to focus 
on acute respiratory manifestations, COVID-19 is 
primarily a vascular disease with the ability to cause 
widespread multisystem damage. We have gained 
considerable knowledge regarding COVID-19 since 
the emergence of SARS-CoV-2 in late 2019. While 
this virus primarily infects through the respira-
tory route via inhalation of infectious aerosols1, it 
primarily causes a systemic (micro)thrombotic endo-
theliitis2,3,4 and directly attacks also the immune5,6,7 
and nervous8,9,10, systems. It has become clear that 
the acute disease stage, whether severe, mild or 
even asymptomatic, is often just the initial phase 
of persistent infectious disease, which can take up 
residence in many organ systems11,12,13, and commonly 

cause ongoing health issues14. The long-term effects 
of COVID-19 on both infected individuals and society 
are not yet fully understood, however they are severe 
at the individual and population levels, and almost all 
investigated health risks continue to grow with each 
new reinfection in all age groups15,16,17. The increas-
ingly detrimental effects of repeated infections were 
recently summarized in a Canadian study showing 
the long-term effects of the virus on lasting symp-
toms (Fig.1). In the general population, the odds of 
developing symptomatic long COVID were about 
15 % after the first infection, 25 % after the second 
and 38 % after the third infection. Half the patients 
reported no improvement of symptoms over time and 
two thirds did not receive adequate medical care18. 
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Crucially, while vaccination decreases acute stage 
hospitalizations and deaths19, vaccination alone20  
only partially prevents post-acute disease manifes-
tations and long-term health complications even in 
the young and previously healthy21,22, and cannot 
reliably prevent infection or slow down viral evolu-
tion23. However, our current public health messaging 
and responses fail to adequately address these facts. 
The absence of accurate information creates room for 
conspiracy theories and misinformation.

The disease

MULTISYSTEM AND ORGAN DAMAGE

Numerous studies have shown that SARS-CoV-2 
infections and reinfections lead to serious long-
term pathology, both symptomatic and subclinical, 
in all age groups24,25. Even acutely mild or initially 
asymptomatic cases can result in lasting health 
damage, with or without persistent or apparent 
symptoms26,27,28,29,30 including in children17,31,32,33,34, 
and in two thirds of patients with symptomatic 
long COVID, organ impairment was detected35. 
As a primarily vascular virus, it damages multiple 
organs and body systems35,36. SARS-CoV-2 spreads 
through the airways, but chiefly infects and damages 
the blood vessels37,38,39, causing excessive coag-
ulation resulting in both large and microscopic 
thrombosis40,41,42. It directly infects and ignites inflam-
mation in atherosclerotic plaques regardless of their 
severity43. Resulting arterial stiffness after mild initial 
disease may worsen in a progressive, degenerative 
manner44. Consequently, heart disease risks soar for 
at least a year following infection45,46,47. The risk of 
dyslipidemia48 and hypertension49 is elevated. The 

Fig. 1: Percentage of 
Canadian adults with 
long-term symptoms, by 
number of self-reported 
COVID-19 infections, 
June 2023: One infection 
14.6%, two infections 
25.4%, three infections 
37.9% (Source: Statistics 
Canada18 Chart 2). 

infection can weaken50, exhaust51 and damage5,52 the 
immune system, including by direct T-cell attack5. 
Immune dysfunction is profound and multifaceted 
in COVID-197,6,53,54: for example, monocytes are 
reprogrammed to cause blood coagulation instead 
of defending against infections6. T cells, B cells, 
dendritic cells, platelets, and monocytes are also 
affected55. This immune dysfunction leaves patients 
vulnerable to other infections56,5,51,57,58 and likely also 
cancers59,60,61,62,63. For example, the risk of other viral 
infections following COVID-19 increases more than 
four-fold, which was already known in 202164. On 
the other hand, a COVID-19 infection can also turn 
the immune system against its own tissues and trigger 
autoimmune conditions65,66,67,68. It also affects many 
other organs and systems, such as pulmonary func-
tion and the development of pulmonary fibrosis69,70. 
It can damage the kidneys and cause a significant 
long-term decrease of kidney function71, infect and 
damage the liver72, increase the risk of new onset 
diabetes and disrupt glycometabolic control73,74,75 
invade, damage and persist in the brain, impairing 
its metabolism9,4,76,77,78,79 and compromise neuronal 
activity by causing neurons to fuse80. The brain injury 
caused by infection is associated with the develop-
ment and acceleration of dementias81,82, cognitive 
decline83,84,85,86, hormonal disturbances87, depression, 
anxiety, behavioral changes and substance abuse 
which may be falsely attributed to other causes88,89. 
It threatens human fertility and sexuality in various 
ways, including by directly infecting the gonads90,91, 
increasing the risk of hypogonadism92 and erectile 
dysfunction93, negatively affecting sperm quality 
parameters94, crossing the placental barrier, infecting 
and damaging the placenta95 and the fetus potentially 
several months following birth96,97, and is associated 
with increased risk of preeclampsia, fetal loss, and 
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preterm birth98. Infection can cause acceleration of 
biological aging and telomere shortening99, impair 
mitochondria100, damage DNA101,102 and chromatin103. 
The virus can take up residence in body tissues for 
months after acute infection104,11,12,105,106, which can 
cause ongoing harm.

 
INDIVIDUAL, POPULATION AND HYBRID IMMUNITY

The concept of herd immunity, whether from 
vaccination, infection, or a combination of them 
(“hybrid” immunity) has been widely discussed for 
SARS-CoV-2 but only scientifically applies to an 
infectious disease when persistent immunity of an 
adequately high percentage of the population leads 
to prevention of widespread ongoing infection. Since 
transmission continues at a high level it is apparent 
that it does not apply to SARS-CoV-2 under current 
conditions107. Specific acquired immunity obtained 
from either vaccination or infection is temporary both 
due to waning of the immune response and due to 
the evolutionary introduction of new variants which 
evade prior immunity52,108.The rate of mutation and 
new variant introduction are linked to the rates of 
infection which is high across the population glob-
ally. Each new reinfection facilitates evolution of 
immune escape109,52, so that acquired immunity does 
not provide sufficient protection from disease spread 
and its impacts15. Specific studies of hybrid immunity 
have shown immunity against infection to be less 
durable for Omicron than for Delta110 and to wane 
more rapidly than protection against severe disease 
and hospitalization111. In addition, past infection can 
increase susceptibility COVID-19 reinfections112,113, 
which are becoming increasingly common114. Facing 
a constantly mutating, immune-disrupting virus, herd 
immunity is unattainable. Due to uncontrolled viral 
spread115, it continues to evolve to outmaneuver our 
immune systems116. The only means to limit the rate of 
viral evolution is to control the spread of the virus .

 
PATHOGENICITY, ACUTE DEATH RATES  
AND LIFE EXPECTANCY

During the first week of the acute disease stage, 
when infectiousness is highest117,118,119, mortality and 
severe symptom burden is typically low. This does not 
indicate selective pressure toward decreased pathoge-
nicity, especially for post-acute disease. The basics of 

viral evolution teach us that each replication is a new 
chance for mutation, therefore the extent of spread 
is one of the main determinants of the new variant 
emergence rate120. These new variants are subject 
to evolutionary pressure, which constantly pushes 
them toward higher infectivity and better immune 
evasion115,108 as well as resistance to treatments and 
vaccines, evidenced by the history of such variants121. 
Previous infection may elevate the risk of severe acute 
stage illness following subsequent reinfections122,123. 
Therefore, the concept of selective pressure toward 
decreased pathogenicity, especially post-acute patho-
genicity, is not applicable to COVID-19 based on 
general evolutionary principles or observed variant 
history, and expecting the virus to spontaneously 
mutate into a less pathogenic form is not supported by 
science. Conversely, reinfections are not necessarily 
“milder”, even in the acute stage124. Each additional 
reinfection, even if initially “mild”, contributes to 
long-term symptoms and health risks in adults15 and 
children17,32. While many are reassured by decreasing 
acute stage death rates125, COVID-19 continues to 
be among the most commonly identified causes of 
death in spite of limited surveillance126. Acute disease 
severity reductions are largely due to improvements in 
acute disease stage treatments and in part due to short-
term immunity against severe acute stage disease 
which wanes increasingly rapidly since the emergence 
of Omicron lineages127,128,129. Nevertheless, acute 
death rates still remain five times higher than for those 
hospitalized with influenza127. In addition, there has 
been a sharp decline in global life expectancy since 
2020 and countries with most proactive infection 
control measures have largely avoided it130.

 
CHRONIC ILLNESS, SYMPTOM BURDEN  
AND DISABILITY

After only one infection, 10-30 % of the non-hospital-
ized and 50-70% of the hospitalized patients expe-
rience symptomatic post-acute sequelae of COVID, 
also known as PACS (post-acute COVID syndrome 
or post-acute COVID-19 sequelae), PASC (post-acute 
sequelae of COVID-19), PCC (post-COVID condi-
tion) or PCS (post-COVID syndrome), commonly 
called long COVID131. Al-Aly et. al. calculated that a 
SARS-CoV-2 infection led to over 80 disability- 
adjusted life years (DALYs) lost per 1000 people 
who weren’t hospitalized (0.8 years of life per 
person), and more than 640 DALYs per 1000 people 
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who were (6.4 years of life per person). Cancer and 
heart disease each have DALYs of about 5026. While 
everyone is at risk, it is important to note that studies 
that focus on healthcare and frontline workers who 
are generally unable to work from home show they 
are facing worsening post-acute COVID-19 symp-
toms and loss of income due to inability to work132,133 
along with general burnout and post-traumatic stress, 
exacerbating workforce shortages134,135. This leads to 
a shortage of care, not only for COVID-19 patients, 
but for everyone who is sick or injured. Therefore, 
the potential consequences of uncontrolled spread go 
far beyond immediate impacts on hospital capacity 
and acute mortality. It has also been shown that 
greater harms are experienced by people of lower 
socioeconomic status, ethnic minorities, marginalized 
communities136,137 and women138,139 who are affected 
at a greater rate by post-acute disease. Stigma and 
discrimination are not limited to those who have prior 
socio-economic disadvantages, as they can affect 
post-acute COVID-19 patients in general140, which 
expands the scope of the problem to other socio-eco-
nomic groups and confounds its accurate assessment.

 
COMPARISON TO OTHER PATHOGENS

A review of existing scientific literature clearly 
reveals that comparisons to “other respiratory infec-
tions” are inaccurate. While SARS-CoV-2 primarily 
spreads through the airborne route141, it is biologically 
a systemic, immunotropic, neurotropic, and thrombo-
genic endotheliitis, with invasion into many types of 
tissues, and high potential for persistent viral infection 
and chronic viral disease11,105,142,13. The harm caused 
by COVID-19 infections is not similar to influenza, 
rhinoviruses, or other mainly acute and self-limiting 
respiratory infections, even if these can sometimes 
also cause long-term effects. None have the scope 
of effects as listed above. SARS-CoV-2 was catego-
rized as a Biosafety level 3 pathogen together with 
Mycobacterium tuberculosis (Tuberculosis), Yersinia 
pestis (bubonic plague), Yellow Fever virus, and 
Avian Influenza virus143 and its access and handling 
in the laboratory setting remain strictly controlled due 
to its airborne spread and high virulence, yet unlike 
other diseases in its category, it has been allowed to 
spread, replicate, and mutate freely in the population. 
Seasonal respiratory infections such as Influenza, 
Parainfluenza, Rhinoviruses, Adenoviruses and 
similar are conversely Biosafety level 2 pathogens.  

In comparing COVID-19 with other diseases, we 
clearly see that it affects a greater number of systems 
due to its vascular mode of attack. In terms of 
pathology, other comparable diseases with potential 
for chronic persistent infection and organ damage 
include HCV / Hepatitis C with damage and increased 
cancer risk to the liver, group A Streptococcus / 
Scarlet fever, damaging the heart valves, kidneys, 
joints and brain, HIV/AIDS particularly damaging the 
immune system allowing opportunistic infections and 
cancers144, and, H. pylori causing ongoing stomach 
damage and increasing stomach cancer risk145. 
Damage to the immune system by SARS-CoV-2 has 
both differences and striking similarities to long-term 
outcomes of HIV infection146,50,144,147 and both are 
recognized as main causes of lymphocytopenia148. 
Importantly, these other debilitating chronic diseases 
also tend to have an influenza-like acute disease onset, 
but we differentiate the flu-like symptoms of initial 
HIV and HCV infection from the chronic conditions 
of AIDS and Hepatitis C, and recognize their causal 
connection.

 
BROADER IMPACT ON INDIVIDUALS AND SOCIETY, 
AND MENTAL HEALTH IMPACTS

The consequences of organ and systemic damage 
have only begun to be considered. Individuals who 
experience long-term health issues may be unable to 
work149 or require long-term medical care150,  leading 
to decreased productivity and increased healthcare 
costs. Polls and scientific analyses from across the 
globe tell a disheartening story of the reach and 
duration of symptomatic long COVID after acute 
disease of any severity151,152,153,154,140. About one third 
of patients are not getting better, one year153, two 
years155,156, or longer after initial infection. It remains 
unknown if they will ever recover, and doctors have 
few effective, evidence-based treatments to offer131. 
Many others grapple with seemingly unrelated health 
issues because they were never tested for COVID-
19157. Moreover, even when confirmed, physicians 
struggle to connect many symptoms to this still 
relatively novel and highly complex disease. Instead 
of being offered the few known evidence-based treat-
ments131 patients often face uninformed clinical care158 
including exposure to unsafe conditions in healthcare 
settings159. Infections directly and indirectly harm the 
nervous system are is associated with mental health 
issues in children160 and adults alike31. The ability of 
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individuals to comprehend and effectively respond 
to individual challenges may be diminished by the 
direct neurological damage from widespread and 
often undiagnosed “mild” SARS-CoV-2 infections85,79. 
The observed harm to ability to think, remember, 
and make decisions implies we are only beginning to 
understand the impact of COVID-19 induced brain 
damage on interpersonal and intergroup violence, 
traffic safety, addictive behavior, the quality of 
intellectual and specialist work, scientific advance-
ment, etc. Children who experience trauma and stress 
during the pandemic, such as losing their parents or 
caretakers161, or suffering the physical health effects 
of infections and reinfections17, may also develop life-
long mental health issues. The mental health impacts 
of the ongoing uncontrolled pandemic are growing, 
because the risks of serious neurological and psychi-
atric outcomes persist for two years after infection and 
beyond, and have not changed between the delta and 
omicron waves162. 

 
PUBLIC HEALTH REPORTING AND MESSAGING

It is crucial for informed consent as well as for public 
health precaution adherence to provide the public with 
accurate information about the risks of infections, 
the nature of airborne transmission and effective 
protective measures. As trusted authorities, healthcare 
providers must be well-informed and honest about 
the consequences of repeated infections, the (limited) 
effectiveness of vaccines and treatments, and the 
airborne nature of disease transmission and its preven-
tion. Conversely, throughout the pandemic, optimistic 
speculations and outright misinformation163 even from 
professional and official sources have been pervasive. 
One example is transmission in schools. Repeated 
claims that schools are safe and children do not spread 
the disease were never scientifically justified, and are 
well established to be invalid, with studies showing 
that more than 70% of infections in the community 
originate from children164. Outdated clinical defini-
tions of COVID-19 based on the acute respiratory 
aspect of the disease from 2020 continue to be used 
to count COVID-19 hospitalizations and deaths 
worldwide, which makes these figures unreliable in 
trying to estimate the realistic impacts of infections. 
The recent increase of sudden unexplained deaths of 
previously healthy people has been directly linked to 
the disease, not the vaccines165, yet the combination 
of inadequate information about long-term disease 

impacts and the promotion of vaccine-only strategies 
may be linked to skepticism about their role and  
to the attribution of harms to vaccines rather than  
the disease.

The costs and the benefits  
of protective measures

THE COSTS OF DISEASE

A direct cost-benefit analysis shows that mitigating 
and suppressing COVID-19 is highly beneficial166. 
The costs of protective interventions and precautions, 
testing, isolation and quarantine support, surveil-
lance, air cleaning measures etc. must be compared 
with ongoing costs of the uncontrolled spread of 
COVID-19167,168,149. This includes all health, societal 
and economic consequences, short-term and long-
term: symptomatic long COVID, organ and systemic 
damage, worsening of preexisting conditions, loss of 
quality of life83, mental health impacts and cognitive 
deficits169,84, orphanhood and loss of care161, disability 
and death, labor force shortages and resulting supply 
chain disruptions170. The costs directly related to the 
disease alone are estimated in the billions even under 
the current conditions of deficient surveillance168, 
while already in 2020, the impact of COVID-19 
on the economy was estimated in the trillions167. 
According to a recent paper by Altmann et al.171,  
“The oncoming burden of long COVID faced by 
patients, health-care providers, governments and 
economies is so large as to be unfathomable, which is 
possibly why minimal high-level planning is currently 
allocated to it.”

 
THE COSTS OF PREVENTION IN COMPARISON  
TO INACTION

A key direction for action is indoor air sanita-
tion. Clean air has great economic benefits even 
in non-pandemic times. A 2017 meta-analysis172, 
reported that “The annual incremental energy and 
capital costs of increasing ventilation rates as needed 
to meet or exceed current standards, range from a 
few dollars to about ten dollars per person.” Citing a 
study from the U.S. Census Bureau data173, the author 
added, “for reference, these costs can be compared to 
the US per student annual spending of $10.3K in 2009 



World Health Network  Science Communications

6SARS-COV-2 AND COVID-19: FROM CRISIS TO SOLUTIONPUBLICATION DATE: 18 JANUARY, 2024

for public elementary and secondary schools. Thus, 
the energy and capital costs of increasing ventilation 
rates would be less than 0.1% of education spending.” 
Mass testing and distribution of respirator masks are 
also very affordable and effective measures166. Such 
expenditures are negligible in comparison to the 
costs of endless COVID-19 infections. The economic 
benefits of a healthy population with a good quality 
of life are difficult to quantify, but the available 
estimates show that we cannot afford the ongoing 
costs of uncontrolled viral spread, while significantly 
reducing or even entirely stopping the spread is much 
more cost-effective. The benefit comparisons are 
also understandable in terms of historically clean 
water174,175, and clean air176,177.

The Plan for Action

APPLYING AVAILABLE MEASURES TO STOP  
THE UNCONTROLLED SPREAD

Achieving the goal of limiting the spread of 
COVID-19 is neither impossible nor a mystery. The 
primarily airborne transmission route of SARS-CoV-2 
is no longer disputed1. To effectively combat the virus, 
we should develop a plan akin to the implementa-
tion of clean water to control cholera. The scientific 
consensus is clear178,179: we have the tools and strat-
egies available to control the spread of COVID-19 
through proactive, science-based interventions, and 
applying them is the only way to end the public 
health crisis. Available science and technology should 
be used to both to prevent airborne spread and to 
promptly identify infected individuals. Their imple-
mentation thus far has been inadequate, but it need 
not continue to be. We must promote, normalize, 
support and enforce measures which reduce airborne 
transmission by preventing the sharing of unfiltered 
air. The best source control is provided by fitted 
respirator masks180. In addition, key framework is 
bringing indoor air quality up to infection-control 
standards by monitoring CO2 and particles181 and 
improving mechanical ventilation and filtration. 
Physical distancing or directed air flows protect 
also those who are unable to mask182. In addition, 
surveillance testing, tracking, wastewater analysis, 
organized and supported science-based isolation and 
quarantine, vaccination, and ongoing robust, targeted, 

scientifically honest information campaigns are  
essential. Random sample testing and emerging  
technology such as air sampling183, electronic viral 
detectors184, and highly effective trained dogs185 can 
be used to monitor frequented areas and enhance 
case identification in healthcare, long-term care and 
other institutions. Finally, perhaps the most important 
measure is to provide the public with accurate infor-
mation about the realistic long-term risks of infec-
tions, the nature of airborne transmission and effective 
protective measures.

 
TRANSITIONING FROM UNCONTROLLED SPREAD  
TO SUSTAINABLE INFECTION CONTROL

It is important to recognize that by using enhanced 
levels of some measures, we can reduce the need 
for others, compensating for limitations in other 
methods, or conditions in which it is difficult or 
impossible to implement them186. These methods 
and their strategic implementation have already been 
used during the pandemic with success and will be 
safe to reduce only once community transmission 
has been dramatically limited. Currently, there are 
high levels of transmission and inadequate clean air 
infrastructure, which means that additional intensive 
actions are necessary. However, as time goes on, it 
will be possible to limit these elevated precautions 
to areas with localized outbreaks. These actions 
should include normalizing the use of respirator 
masks, testing, supported isolation and quarantine, 
vaccination, and minimizing high-risk conditions by 
promoting remote work, which has already become 
widely accepted with about half working from home 
in many urban areas187 and up to a third willing to 
quit or look for a new job if required to return to the 
employer’s worksite full-time188. In addition, remote 
work has numerous other important economic, health 
and environmental benefits187. It is not practical or 
necessary to implement all intensive measures in 
every context or location. In cases where one of 
these measures is not adopted, it may be effective to 
increase other measures, such as by using enhanced 
air filtering or directed air flows, higher frequency 
testing, and the use of high-quality respirators above 
the N95 standard. By slowing the spread, we can 
significantly reduce replication rates and thus the 
emergence of new variants. This will strengthen the 
effectiveness of updated vaccinations and treatments, 
improve conditions in healthcare systems, and protect 
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our collective health. Once infection levels are 
brought down overall, localized contact tracing can 
stop further outbreaks and quarantining and testing 
contacts should be the standard international protocol 
to maintain sustainable control over viral spread.  
As is traditional with a highly contagious and harmful 
disease, adequate medically supervised isolation, 
either in person or through telemedicine189 and at  
least one post-acute check-up can both help stop 
the spread and promptly and detect, report and treat 
resulting morbidity. 

 
THE ROLE AND RESPONSIBILITY OF HEALTHCARE 
PROFESSIONALS AND INSTITUTIONS

Healthcare institutions are by the nature of their 
responsibility to protect health190,41,191,192 as well as 
the high levels of physical contact and concentra-
tions of both vulnerable and COVID infected indi-
viduals—locations in which enhanced protections 
should be normalized. This includes multiple levels of 
precautions: the universal use of N95 or better respi-
rators193,194,195,196, high frequency testing, enhanced air 
hygiene, and optimized physical and social distancing. 
Some healthcare systems are already consistently 
implementing197 or reintroducing such measures198. 
Educated healthcare workers are demanding the return 
of universal masking in healthcare settings199,159. 
Healthcare providers must adhere to their professional 
and ethical responsibility200 to avoid causing harm 
by spreading COVID-19 and other airborne infec-
tions to patients and colleagues, or they may face not 
only medical, but also legal issues201. Professionals, 
including healthcare providers, should participate 
in coordinated local, regional and global action at 
the community, healthcare, and government levels. 
Healthcare settings, due to high risk conditions and 
responsibility for health, must set an example of good 
air hygiene and responsible masking behavior to 
protect their vulnerable patients and essential worker 
colleagues, and to encourage the general public to  
do the same.

Conclusion

The ongoing harm of COVID-19 has not been 
adequately acknowledged. The vascular, immune, 
neurological and other organ damage, persistent 
infection, chronic morbidity and disability due to 
infections and reinfections with SARS-CoV-2 are 
well established scientifically. This needs to be 
more widely communicated to the public and to 
healthcare providers. Generally unappreciated, this 
lack of communication leads to a wide discrepancy 
between historical risk taking and much higher 
current levels of risk and resulting harm. The costs 
of health and economic consequences of infections 
and reinfections dwarf those of available measures 
to control the spread and consequently also viral 
replication and new variant evolution. These 
measures include scientifically accurate public health 
messaging, instituting and implementing clean air 
policies, surveillance testing, normalizing masking, 
promoting safety in public spaces and work from 
home, and investing in research to develop sterilizing 
vaccines and treatments. Historical efforts in clean 
water, handwashing and disinfection in medical 
practice, building codes, automobile safety, HIV, 
and many others demonstrate that health and safety 
can be promoted by effective public communication, 
education and policy. The combination of acute 
disease, widespread symptomatic long COVID 
and pervasive organ damage point to the necessity 
for action to prevent ongoing transmission. It is 
important to recognize that feasibility of action is 
underestimated and costs and adverse social impacts 
of prevention are overestimated. Instead of disabling 
physical and mental health damage, practical 
approaches to “living with the virus”, mitigation, 
suppression and eventual elimination all require 
identical measures which are well known, available, 
affordable and feasible, and there is no reason to  
fail to apply them. A directional change to promote 
and preserve public health is feasible, worthwhile,  
and necessary.
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