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Abstract

When reading the literature (science and media alike) on Covid-19 one get the feeling that people have given up on a
medical treatment for the disease. We refer to the virus as something we should avoid at any rate, lest we get infected
and die from it. Hence all the clatter about new outbreaks, social distancing, quarantenes and lockdowns. At times, it
seems as if we were already counting on a world shutdown until the (hopefully soon) arrival of the much awaited

vaccine.

In this paper, | describe a totally opposing view. In my opinion, we are just forgetting that treating this virus should not be
such a huge problem, provided that we set the right priorities. If there is a take home message that | want to convey, this
is the following: We should aim at preventing death, not infection. With this priority in mind, we will see that the solution
follows naturally. This solution is a prophylactic treatment designed only for the people at risk of dying from Covid-19
(elderly and people with comorbidities). The treatment is both antiviral and antiinflammatory, is applied directly where
the fire ignites (in the lungs), in the form of an inhaler, and should begin as soon as the first flu-like symptoms show up,

not days or weeks later.

My view is that of a world that has an immediate answer to the pandemic. One that provides a treatment to the disease
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and ensures that people won't need to go though ICUs and assited ventilation to safe their lives. One that will not rely on

the success or failure in the development of a vaccine for Covid-19.

[ will start off by quoting today’s news in the US media (2 August 2020): “New CDC forecast projects 20,000 Covid-19
deaths in 21 days”. By now, we have been getting so familiar with this kind of headlines that we tend to forget what they
imply. What they imply is that we don’t have anything in our hands to prevent death in Covid-19 and that our power is just
limited to predict the odds of getting severly sick and eventually die.There is nothing to do, except to pray for the best and

hope that rather sooner than later we'll get the desperately awaited vaccine.

But, wait a minute. Haven't we already, well into the 21rst century, the best medical advances ever? Haven’t we reached a
state of the art medical care, one that is not afraid of dealing with the most complex health challenges like fancy organ
transplants, state of the art anti-cancer immune modulators, or biologics of all shapes and colors? Are you telling me that
we cannot deal with a virus unless we quickly almost desperately get a vaccine? Let me imagine for a second what future
generations will tell their kids about the Covid-19 pandemic: “You know. That was a really bad blow. Millions had to die the
worst possible way: suffocating with flooded lungs. Thankfully today we know better. We have this little device that does
the trick, so we don’t have to worry about a vaccine that, as of today, is still in the waiting”. Since this is a possible scenario
for the coming future, | will try here to fill the time gap with a different script, one that will hopefully change this science-
fiction story that | just prompted and leave future generations with a brighter account to tell their grandkids about the years

of the pandemic.

We need an action plan. But not the one that we have right now. As a kid, | was taught that you cannot put all the eggs in
one basket. And this is exactly what | think we are doing with the, otherwise legitimate, hopes for a prompt vaccine. Let me
tell you what | think about it: Entrusting everything to this very hypothetical plan A is, to say the least, risky, if not plain

irresponsable.

THE “0 DEATHS" MARK FOR COVID-19

You would surely agree with me that to efficiently combat such a formidable enemy, we should have a clear, ordered set of
well defined priorities. In essence, war, pandemics and other catastrophes need to be approached with the same sense of
urgency, and, at the same time, with the necessary deliberation and weighing in order to not cause additional harm. As |

said, after a proper situation appraisal, we have to define priorities. Not an easy task.
But after all these months watching with a certain distance the pandemic unfold, we should have by now a bit of an
advantage to set the priorities right. So, before | discuss with you what we should do, let's start with the easiest part: what

we shouldn't.

Here is a list of what | think some decision makers are getting wrong about the way to go with the problem:
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WRONG PRIORITIES

1. To aim for a universal Covid-19 immunity passport based on seroprevalence

2. To aim at having a lower death rate than your neighbour’s ICU.

3. To concentrate the efforts on fighting the virus (i.e. to diminish the viral load) instead of the amok inflammatory process
that is the cause of SARS (and consequently of death).

4. To eradicate the disease from the surface of the earth (not priority right now. Maybe later).

RIGHT PRIORITIES

A very simple one:

1. To aim for “0 deaths” in the Covid-19 pandemic (& No SARS)

Current policies around the world rely on the following more or less admitted surmise: Let’s wait until an effective vaccine
is in place. Until then, we will cope with the situation as well as we can, following a general consensus: avoid new so-
called outbreaks by testing, tracing and general society-wise social distancing. All of this, while hoping that the treatments
in place do the rest, until the messiah/vaccine descends from heaven to save us from hell. Although not openly/officially
admitted as such, we all know this is what we call the global plan A, the one that now drives the decisions of most

policymakers worldwide, from the WHO to government agencies.

But, with this plan A, aren't we forgetting something? Something that, in any emergency plan should be the obvious
number 1 priority? In short, right now, our plan A should be to avoid death. When we'll be close to get to this "O deaths"
mark, then, we can talk about the rest: herd immunity, vaccines, or, importantly, long term morbidity in recovered patients.
Only imagine for a second that we were able to reach that goal (close to 0 deaths), without the unbearable daily death tolls
that we still have as of today, then, it would be much, much easier to think about the whole problem and come up with real

solutions to the pandemic. Would you agree with that?

Now, I'll let you ask me a legitimate question: am | not aiming for the sky with this goal? In other words, is that (to aim for
the "0 deaths" mark) really possible? Well, that's the reason why | decided to write this one. Because | am 100% confident
that this is not only possible, it's absolutely feasible. We only need to calm down, stop running around and think right. So,

let's get to work.

Plan A should focus on preventing death, not infection

We should start with a single point: An essential part of the plan should be to have people at risk well protected for the
eventuality of contracting the disease. After all, Covid-19 would just be another (more or less mild/nasty) coronavirus
disease were it not for the Severe Respiratory Distress Syndrome (SARS) that is present in a minority of cases and that is

the reason for the deadly hue associated with the disease. So, with the right priorities in mind, we should now start defining
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the right strategy. We can safely define two obvious arms in this protection strategy: I) Protection from infection, and II)

Prevention of SARS in people with (a suspected or confirmed) infection.

. Protect vulnerable people. Not everybody at any cost

The first point shouldn’t be very difficult to address, let’s do social distancing, but, very important, only with people
considered at risk of death (you know, elderly and people with comorbidities that haven’t been exposed yet to the virus).
These people should be protected at any cost. But, let's not paralize entire countries, please! The latter have been
happening over the last month especially in countries that were of late recovering from the so-called first wave. Now, the
public outcry is over the so-called new outbreaks and the fear of a new death wave. But, | must insist, there won’t be a new
death wave, at least in areas like Madrid or NYC that have already paid their death toll: the MMP (see APPENDIX ). In
other places (for instance, South and West of the US, Mexico, Brazil, or Peru to mention some) the situation is still very
much active with important death tolls. Still, in these places, we should have a clear plan. This plan should include, now
we know it, an effective treatment to prevent people at risk from ending up in the ICU and eventually die. What! A

treatment? Yes, a treatment. A real plan couldn't be called such without a true, effective treatment.

But, as we have just said, there is no such a plan when your main and almost sole bet is a vaccine. As | said, Health
Officials worldwide have given up on an non-vaccine effective treatment against the disease and, like a groggy boxer, are

just waiting for the bell/vaccine to save their combat.

The global Plan A. Wrong priorities = Wrong plan.

Let’s start with a blunt question: What if we don’t get a vaccine in the time frame we hope for? Or, more dramatically put,
what if we don’t get a vaccine at all? After all, this wouldn’t be the first case where too much expectation is put on vaccine
development to, at the end of the road (after 30 years in the case of HIV), not having any vaccine at all. Besides, we are all
aware of the intrinsic difficulties involved in the development of vaccines for respiratory viruses (RSVI!, just to mention one
still in the waiting after decades of huge international efforts)?l. So, despite all the wishful headlines we read every day,

that wouldn’t be a surprise to be, 5 years down the road, with no vaccine at all.

Second, what if the vaccine does not do the job as expected or, worst, have side effects that make massive vaccination
unfeasible?[®I4l5] Remember, to say the least, this is a very unusual virus from the herd immunity stand point. Just to
mention, experts are already quickly changing terms and, realizing that we are probably never going to get more than a
20% seroprevalence, they are now renaming the good old herd immunity with the new more fashionable name herd

immunity threshold (much better suited for the occasion)BI7IEIE]

Third, in the same vein, what if all the efforts to promote a strong neutralizing antibody response is not the way to go, and
all the international massive investments in a traditional vaccine (one driven by the classical antibody response) go
down the drain for not considering in time the need to stimulate the so-called cellular immunity or other still unknown

immune mechanisms that this strange virus might be invoking 210l 1I[T21[13][14]
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And finally, the best case scenario. Imagine that, in a very optimistic forecast, we have a safe and efficient vaccine by the
summer of 2021. Even then, we would still have a one year window with hundreds of thousands, if not millions, of totally

avoidable deaths. Only because we didn't set the one essential priority right... Wouldn't you agree with that?

Ill. Preventing death by the Severe Acute Respiratory Syndrome (SARS). Antivirals, Antiinflammatories or both?

To properly address this point, let’s start with a simple question: Is Covid-19 a viral infection? The simple answer would be,
of course, a plain yes. After all, the disease is triggered by a virus, the SARS-CoV2 coronavirus, that infects airway’s
epithelial cells, causing local tissue damage in the lungs and other tissues, followed by symptoms thereof, and, after
raising a more or less robust immune response in the human host, gets resolved (more or less) efficiently. Up to here, it
sounds pretty consistent with the view of a classical infection by a respiratory virus. The problem is that, in a minority of
cases, (around 10%, depending on the series), patients develop respiratory failure, what is called SARS, something that
has been previously observed with other coronavirus (SARS-CoV1, MERS) as well as with other respiratory viruses like
IAV or RSV. SARS has its own physiopathology: it appears in a selected group of people at risk that include older people,
or people with comorbidities like cardiovascular diseases or diabetes!'®!['6] . People predisposed to SARS seem to have a
higher background level of immune reactivityl'”! and in those patients, an uncontrolled immune reaction appears to take
hold of the infection, ending with disruption of the endothelial-alveolar barrierl'8['°! | the occupancy of the alveolar space
with liquid and the ensuing respiratory failure. Most experts concur in considering SARS as a different disease in the
context of the SARS-CoV2 infection. So, back to the question in the header, what kind of treatment are we going to choose

to prevent SARS in people atrisk, an antiviral, an anti-inflammatory or both?

Antivirals

Even if we assume that Covid-19 is a two headed disease (a viral infection and a, more or less, independent acute auto-
immune disorder), we could easily agree on this: using antivirals would be a good way to start treating the disease. In fact,
following this reasonable criteria, antivirals have been profusely used since the very beginning of the pandemic (both in
China and in Europe). The peak of antiviral popularity came when the US authorities gave credit to the use of a singled out
antiviral (Remdesivir) that at some point was touted by the media as "the" miracle drug against the diseasel20[211122] = Byt
as we said before, since Covid-19 is a two-headed disease, and the one aspect that we want to prevent is not the viral
infection itself but the inflammatory reaction that triggers SARS, is it that important to stop viral replication? I'll give you a

short answer: it is not that important. But why?

As counterintuitive as it could sound, there are strong reasons to believe that the load of viral infection by SARS-Cov2 (as
well as its measurable surrogates, viral load and viremia) is not relevant to the appearance and progression of the lethal
complications of the Covid 19 disease. First, a multicenter study published in Nature Medicine (15 April 2020)[23]
concludes that “There was no obvious difference in viral loads across sex, age groups and disease severity,”. In another

study on hospitalized patients, viral load is similar in mild vs severe cases and in people under or over age 65241,
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Moreover, people who are asymptomatic all through the infection have the same viral load as patients with covid-19
symptoms!?°]. Evidence also comes from studies in mice, thus older mice (risk group) infected with the SARS-CoV1 virus,
although they present a mild viral infection (i.e. low viral load), they develop a form of lethal SARS similar to the human
SARS!?8l Finally, the lung viral replication kinetics is similar in AC70 and AC22 mice, two lineages representing

respectively those susceptible and resistant to the lethal SARS-CoV infection[27.
To recap, viral infection doesn’t seem to be the key target if you want to prevent death in Covid-19.

Anti-inflammatories

Back in March/April, after a couple of weeks studying the new pandemic from my pediatrics practice, | came out with a
treatment proposal that, back then, was essentially a hunch and that is based on the current FDA approved treatment of
mild to moderate asthma attacks. This treatment consists in the administration of the combination of two inhaled drugs, a
corticosteroid (budesonide) and a Long Acting Beta Adrenergic Agonist (LABA) (formoterol), in short Inhaled
Budesonide/Formoterol (IBF)[28]. During asthma attacks, this treatment is recommended to be administered on an “as
needed” dosage schedule, so we will refer to it henceforth as “As Needed Inhaled Budesonide/Formoterol” or ANIBF. Back
then, | was studying the apparent correlation of asthma & allergic diseases with a better outcome in the Covid-19 disease,
and | was then pondering that perhaps they, asthmatic patients in particular, were protected from Covid-19, at least in part,
because of the chronic preventive IBF schedule many of them were following on a chronic basis (I realized later that the
picture was a little bit more complex than thatl29). So, assuming that the premise was right, | devoted my efforts to unravel
the mechanism by which IBF would be effective against Covid-19. As a general pediatrician, my understanding then was
that inhalers in asthma, first of all, are meant to provide a background bronchodilation tone (the reason for using a long
acting bronchodilator like formoterol) plus a mild local immune suppressor effect (accomplished by budesonide). But, after
digging deeper into the molecular underpinnings of the IBF combination, | soon realized that the picture was much more
complex than that, and that the actual end effect of IBF was more that of a compound drug with both potential antiviral and
strong anti-inflammatory powers. Surprise! Budesonide is an immunosuppressant, we knew it already, but formoterol ?
Formoterol, on the other hand, has been used in asthma as a bronchodilator, not as an anti-inflammatory. As it turns out,
formoterol alone can be either pro or anti-inflammatory, but, and this is the important part, when combined with an ICS

(budesonide in this case), it invariably synergizes to decrease inflammation.

An off-label treatment for Covid-19

As | was deeply convinced that this might be the silver bullet for Covid-19, back in March/April, | uploaded a short youtube
video, a first for me (https:/www.youtube.com/watch?v=IhBBhL{7PmI&t=23s), and | started contacting my old
acquaintances in hospitals and the industry to try to put a fast-track clinical trial in place that would give us a quick answer
so to move into implementing it as on-label treatment for Covid-19. What was my surprise when | began realizing that
people weren’t reacting with the enthusiasm that | expected! Not only that, most of the people | approached (with a few
honorable exceptions) were, to say the least, openly skeptical about the idea, if not about the one person trying to sell it

(myself). I will only quote here one of the patronizing comments | got, that | think sums up the whole reaction to my
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proposal: “Why don’t you leave this to the experts? They surely know better”. But some of these same people that were
expressing such deep concerns about my proposal, at the same time, were often applauding the then current practices in
hospitals around the world which were advising, as standard treatments, all kinds of antivirals and, guess what, of course,
hydroxychloroquine (HCQ) in combination with anything you wanted to add to the mix. We can reluctantly accept that in
crisis times, when almost nothing is known about a new virus, we must try anything with a minimum likelihood of working.
March/April was a very dark period in many ICUs across Europe and the world and we can have a kind of comrade
understanding for some of the treatments that were common practice back then. By now, however, we know that anything
with some antiinflammatory activity, as does HCQ, can do some good to prevent SARS, but to put all the eggs, as we did
for several months, on the hydroxychloroquine basket, was to me utter nonsense. Specially considering the, to say the
least, shaky scientific grounds for its universal recommendation, not to mention the medical hazards associated with its
usel3Y31] By the way, there was not a single FDA approval for those drug cocktails. They were simply used as de facto
off-label indications for Covid-19. So much so, that if you read many of the current clinical trials posted on the CDC website
for new drugs against Covid-19, the case groups are always being compared with a control group that is usually treated

with the “standard” treatment, which consists in, you guessed it, HCQ plus your choice for a companion (off-label) drug!®? .

But what is an off-label indication anyway? Wikipedia says: "Off-label use is the use of pharmaceutical drugs for an
unapproved indication or in an unapproved age group, dosage, or route of administration. Both prescription

drugs and over-the-counter drugs (OTCs) can be used in off-label ways, although most studies of off-label use focus on
prescription drugs. Off-label use is generally legal unless it violates ethical guidelines or safety regulations." So, would we
violate any ethical guidlines or safety regulations by giving ANIBF to patients at risk of dying of SARS? As we will see in
the coming pages, surely not. But, on the flip side, would we violate any ethical guidlines or safety regulations by NOT

providing access to ANIBF to patients at risk of dying of SARS? Possibly.

We will not argue anymore on whether CS, in general, or budesonide, in particular, are antiviral or not, since, as we
already know, viral load is not the relevant problem in SARS. Inflammation is. But, in case there is some legitimate
concern, we will show next that the combination of budesonide/formoterol, besides being a potent anti-inflammatory
compound (for a review on the antiinflammatory effects of IBF see for reviews on the subject!®3![34)) is also a bona fide very

efficient antiviral drug.

And this is to a great extent due to the fact that formoterol is a potent antiviral itself. What? Indeed, in a screening of 1500
off-patent SMD, only four compounds stood out to repress coxsackie virus replication. One of them, surprise, was
formoterol, probably inhibiting the genome replication phase of the virus!®l. In fact, as it turns out, formoterol is a broad
inhibitor of enteroviruses(®®l. Also, elsewhere, mice infected with the human influenza virus developed pulmonary edema
that was abrogated by treatment with formoterol [37]. In another study, formoterol, was able to prevent the acute effects of
sepsis induced by liposaccharide (LPS) injection on rat gastrocnemius musclel®8l. Again, in a compound screening of
FDA approved drugs, formoterol, guess what, was found to bind with significant affinity to the papain-like protease (PLpro)

of SARS-CoV2 (yes, the Cov-19 virus!)®9). Finally, in case you were still worried by viral loads, formoterol alone showed a
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very robust inhibition of replication of the SARS-CoV2 cousin, the coronavirus HCoV-229E[4%l. Finally adding budesonide
to formoterol, not only does not counter the antiviral effect of formoterol, but, unsurprisingly, have an additive antiviral

effectl41140]

To summarize, IBF is both anti-viral and, most importantly, a strong antiinflammatory drug, with an immaculate safety track
and it should be used as early as possible (even without a positive Covid-19 test), as soon as the disease is suspected in

people at risk of developing SARS.

So, you may ask, what are we waiting to give this potentially silver bullet drug to people at risk of dying from Covid-19?7 A

drug that millions of asthmatic people (many of them Covid-19 +) are saying is safe and effective.
ANIBF as an off-label indication for Covid-19 in patients at risk of developing SARS
Here my ranking of favorites to do the job:

1. Inhaled Budesonide+Formoterol (ANIBF) as a de facto off-label medication for Covid-19. By far, on top of the list. This
combination has every chance to do the job better than anything else: First, it is inhaled (i.e. locally applied where the
fire ignites, in the lower airways). Second, it is antiviral and (more importantly) strongly anti-inflammatory. Third, and
perhaps the most important one at this stage of the pandemic, itis SAFE. It is safe even in the context of the Covid19
infection. Just to illustrate the latter point, has anybody heard of the potential hazard of using IBF in covid-19 infected
people (as millions of people around the world do everyday for their asthma)? The fact that asthmatic people on IBF are
fighting Covid-19 better than other people of the same age and health preconditions, should be enough to start
recommending IBF to everybody at risk of dying from the disease. My personal recommendation: if you are older, live in
a nursing home, are diabetic, obese or hypertense, or have any other Covid-19 risk comorbidity, don’t wait until the
FDA, or your local Drug Agency gives you the approval. Remember, this is an off-label indication for non-asthmatic
people with suspected or confirmed Covid-19. You only need to fill two requirements: being considered at risk of dying
from Covid-19 and having your doctor's prescription (the same that you need for an antibiotic or an anti-depressant).
So, talk to your doctor, get the inhaler (IBF 320/9 mcg), and put it on a visible place on your bedside table. The rest will
be easy-peasy. As soon as you start having suspicious symptoms (cough, diarrhea, anosmia, headache, etc), even
without a positive test yet, begin with a couple of puffs every 8 hours and increase the frequency as needed in the
ensuing days. Very important, don't wait for the ominous sign (dyspnea) to start with the treatment. If you follow my
advice, you will feel much better as days, weeks go by. Keep adjusting the dose to your symptoms and do this for a
minimum of a month, even if you feel that everything is gone. Just believe me! Oh, and let your doctor monitor your
treatment all along.

2. Any combination of formoterol with other ICS like fluticasone or beclomethasone (It would take a separate paper to

[42][43] [44])

argue that formoterol is largely preferred to another LABA, salmeterol . Remember, don’t use Beta agonists

alone (either long acting or short acting like salbutamol/albuterol). Always combine them with an ICS.
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3. Inhaled ciclesonide (another corticosteroid!). Ciclesonide is antiviral in vitro. In a screen of a library of approved drugs,
searching for anti-SARS-CoV-2, ciclesonide stood out with only one other compound, as an inhibitor of viral
replication[45], apparently by inhibiting the function of NSP15, a protein involved in impairing the recognition of viral
dsRNA by host sensors, thus escaping host vigilancel“6l. Also, ciclesonide clinically improves the outcome of Covid-19
disease in the small number of patients(*’]. By the way, which do you think is the inhaled corticosteroid structurally
closest to ciclesonide? If your answer was budesonide, you were right To recap on ciclesonide, | give you three reasons
to consider it as a good treatment alternative: a) it is a local treatment (remember the real problem is in the lungs, where
the fire ignites); b) is a corticosteroid, and c) they use itin Japan (a country that has been notorious for its comparatively
very mild version of the pandemic) and my guess is that ciclesonide has been being used during the pandemic in
Japanese primary care facilities as well as medical wards more that it has been publicly admitted. You draw your own
conclusions.

4. Inhaled corticosteroid (any) alone. If you can't afford an IBF or if it is not available at your place, you can use any ICS.
The preferred one: budesonide. Use it on an “as needed” schedule under your doctor’s supervision.

5. Inhaled heparin. Not for the reasons you think. Inhaled heparin is safe and has no systemic side-effects[*!. It has been
shown to possess broad airway anti-inflammatory activity on different models of airway inflammation!“?!>%] and the use
of prophylactic low molecular weight heparin in non-ICU patients is associated with a reduced heparanase activity and
therefore decreased inflammation!®'], Importantly, Inhaled heparin has been used to treat Acute Respiratory Distress
Syndrome from other causes[®2[53] and also as a broad indication for lung injury!>/[53] _ Finally, for those still concerned
with viral loads, not surprisingly!2811571(58159] ' heparin inhibits the binding of SARS-CoV-2 spike protein to human cell

lines!®0l.

| could mention several additional alternatives but, for the sake of keeping the list of true candidates as short as possible, |

will stop here.

To summarize, nobody can tell you anymore that there is no treatment for Covid-19. We have one that is both an antiviral
and a very strong anti inflammatory. It comes as an inhaler, something very important, since it has a direct effect on the
epicenter of SARS, the lungs, and also because it forfends the side effects associated with the use of systemic drugs. I'm
pretty sure that, by preventing SARS, in most Covid-19 cases, we won’t need any assisted ventilation, anticoagulation,
vasoactive drugs, expensive humanized antibodies, fancy iRNAs, or any other drug aimed at alleviating Covid-19 patients
once in the ICU. At any rate, should we need to use them, be sure about that, we'll use them as needed. Instead, we will be
preventing people from having to attend hospital ERs or being admitted to wards, let alone to ICUs. This is a disease we
should be able to handle at home, with the simple means of a finger pulse oximeter, an IBF inhaler, and the watchful

monitoring by your family doctor.
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APPENDIX |

What is Maximal Mortality Potential (MMP) for a given country.

Everybody seems to have a waiver to coin new epidemiology terms. So | decided to jump on the bandwagon. The idea of
the Maximal Mortality Potential came in as a pure intuition. One day, | woke up and | just knew it. | knew that the virus had
already killed (almost) all the people that had to die of Covid-19 in my city, Madrid. Why did | know that? No idea. Suffice to
say that | simply knew. The same can be said of other communities (notably NYC). Many ingredients can probably be
factoring in to define such a group of people (the people who, if not properly treated, are destined to die of Covid-19)
including, immune, genetic, comorbidities, age, climate, etc, factors. | think this notion is very important from a theoretical
stand-point because it gives us a clear idea of where we are in the pandemic, and what are the groups of people in each

country that should be taking ANIBF at any rate.
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