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In any crisis, leaders have two equally important responsibilities: solve the immediate problem and keep it from happening again. The Covid-19 pandemic is a case in point. We need to save lives now while also improving the way we respond to outbreaks in general. The first point is more pressing, but the second has crucial long-term consequences.

The long-term challenge — improving our ability to respond to outbreaks — isn’t new. Global health experts have been saying for years that another pandemic whose speed and severity rivaled those of the 1918 influenza epidemic was a matter not of if but of when.1 The Bill and Melinda Gates Foundation has committed substantial resources in recent years to helping the world prepare for such a scenario.

Now we also face an immediate crisis. In the past week, Covid-19 has started behaving a lot like the once-in-a-century pathogen we’ve been worried about. I hope it’s not that bad, but we should assume it will be until we know otherwise.

There are two reasons that Covid-19 is such a threat. First, it can kill healthy adults in addition to elderly people with existing health problems. The data so far suggest that the virus has a case fatality risk around 1%; this rate would make it many times more severe than typical seasonal influenza, putting it somewhere between the 1957 influenza pandemic (0.6%) and the 1918 influenza pandemic (2%).2

Second, Covid-19 is transmitted quite efficiently. The average infected person spreads the disease to two or three others — an exponential rate of increase. There is also strong evidence that it can be transmitted by people who are just mildly ill or even presymptomatic.3 That means Covid-19 will be much harder to contain than the Middle East respiratory syndrome or severe acute respiratory syndrome (SARS), which were spread much less efficiently and only by symptomatic people. In fact, Covid-19 has already caused 10 times as many cases as SARS in a quarter of the time.

National, state, and local governments and public health agencies can take steps over the next few weeks to slow the virus’s spread. For example, in addition to helping their own citizens respond, donor governments can help low- and middle-income countries (LMICs) prepare for this pandemic.4 Many LMIC health systems are already stretched thin, and a pathogen like the coronavirus can quickly overwhelm them. And poorer countries have little political or economic leverage, given wealthier countries’ natural desire to put their own people first.

By helping African and South Asian countries get ready now, we can save lives and slow the global circulation of the virus. (A substantial portion of the commitment Melinda and I recently made to help kickstart the global response to Covid-19 — which could total up to $100 million — is focused on LMICs.)

The world also needs to accelerate work on treatments and vaccines for Covid-19.5 Scientists sequenced the genome of the virus and developed several promising vaccine candidates in a matter of days, and the Coalition for Epidemic Preparedness Innovations is already preparing up to eight promising vaccine candidates for clinical trials. If some of these vaccines prove safe and effective in animal models, they could be ready for larger-scale trials as early as June. Drug discovery can also be accelerated by drawing on libraries of compounds that have already been tested for safety and by applying new screening techniques, including machine learning, to identify antivirals that could be ready for large-scale clinical trials within weeks.

All these steps would help address the current crisis. But we also need to make larger systemic changes so we can respond more efficiently and effectively when the next epidemic arrives.

It’s essential to help LMICs strengthen their primary health care systems. When you build a health clinic, you’re also creating part of the infrastructure for fighting epidemics. Trained health care workers not only deliver vaccines; they can also monitor disease patterns, serving as part of the early warning systems that alert the world to potential outbreaks.

We also need to invest in disease surveillance, including a case database that is instantly accessible to relevant organizations, and rules requiring countries to share information. Governments should have access to lists of trained personnel, from local leaders to global experts, who are prepared to deal with an epidemic immediately, as well as lists of supplies to be stockpiled or redirected in an emergency.

In addition, we need to build a system that can develop safe, effective vaccines and antivirals, get them approved, and deliver billions of doses within a few months after the discovery of a fast-moving pathogen. That’s a tough challenge that presents technical, diplomatic, and budgetary obstacles, as well as demanding partnership between the public and private sectors. But all these obstacles can be overcome.

One of the main technical challenges for vaccines is to improve on the old ways of manufacturing proteins, which are too slow for responding to an epidemic. We need to develop platforms that are predictably safe, so regulatory reviews can happen quickly, and that make it easy for manufacturers to produce doses at low cost on a massive scale. For antivirals, we need an organized system to screen existing treatments and candidate molecules in a swift and standardized manner.

Another technical challenge involves constructs based on nucleic acids. These constructs can be produced within hours after a virus’s genome has been sequenced; now we need to find ways to produce them at scale.

Beyond these technical solutions, we’ll need diplomatic efforts to drive international collaboration and data sharing. Developing antivirals and vaccines involves massive clinical trials and licensing agreements that would cross national borders. We should make the most of global forums that can help achieve consensus on research priorities and trial protocols so that promising vaccine and antiviral candidates can move quickly through this process. These platforms include the World Health Organization R&D Blueprint, the International Severe Acute Respiratory and Emerging Infection Consortium trial network, and the Global Research Collaboration for Infectious Disease Preparedness. The goal of this work should be to get conclusive clinical trial results and regulatory approval in 3 months or less, without compromising patients’ safety.

Then there’s the question of funding. Budgets for these efforts need to be expanded several times over. Billions more dollars are needed to complete phase 3 trials and secure regulatory approval for coronavirus vaccines, and still more funding will be needed to improve disease surveillance and response.

Government funding is needed because pandemic products are extraordinarily high-risk investments; public funding will minimize risk for pharmaceutical companies and get them to jump in with both feet. In addition, governments and other donors will need to fund — as a global public good — manufacturing facilities that can generate a vaccine supply in a matter of weeks. These facilities can make vaccines for routine immunization programs in normal times and be quickly refitted for production during a pandemic. Finally, governments will need to finance the procurement and distribution of vaccines to the populations that need them.

Billions of dollars for antipandemic efforts is a lot of money. But that’s the scale of investment required to solve the problem. And given the economic pain that an epidemic can impose — we’re already seeing how Covid-19 can disrupt supply chains and stock markets, not to mention people’s lives — it will be a bargain.

Finally, governments and industry will need to come to an agreement: during a pandemic, vaccines and antivirals can’t simply be sold to the highest bidder. They should be available and affordable for people who are at the heart of the outbreak and in greatest need. Not only is such distribution the right thing to do, it’s also the right strategy for short-circuiting transmission and preventing future pandemics.

These are the actions that leaders should be taking now. There is no time to waste.

1. Gates B. The next epidemic — lessons from Ebola. N Engl J Med 2015;372:1381-1384.
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4. Frieden TR, Tappero JW, Dowell SF, et al. Safer countries through global health security. Lancet 2014;383:764-766.
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Introduction

On December 31, 2019, Chinese health officials reported a cluster of cases of acute respiratory illness in persons associated with the Hunan seafood and animal market in the city of Wuhan, Hubei Province, in central China.

In the days that followed, cases multiplied and overwhelmed the Chinese health care system, thus leading the Chinese government to take one of the most drastic attempts to control the viral spread in what has been dubbed as the “Wuhan Lockdown.” This caused a frenzy of speculation and theories around the world when China locked down some of its highly populated cities. It would later be reported that Chinese officials intentionally withheld information that hospital workers had been infected by patients—a telltale sign of a contagion.

As the Chinese desperately tried to control the viral epicenter, it became clear that the virus was uncontained as countries outside of China began reported cases. On January 21, 2020, the first person in the United States with diagnosed 2019-nCoV infection was reported.

In late February, the first community spread case was confirmed in Santa Clara county, California. At this point in time, domestic spread and exposure to COVID-19 changed the game from mere containment and shined a light on the need to have more strategies in place for early detection and treatment.

Shortly following this, the CDC shifted strategies and began urging businesses, health-care facilities, and even schools to plan for ways to limit the impact of illness when it spreads in the community.

What can be amassed from leading health experts is they are at a loss on how to contain this new, highly contagious virus. In the words of Tedros Adhanom Ghebreyesus, Director-General of the World Health Organization (WHO), “We are in uncharted territory with COVID-19. We have never before seen a respiratory pathogen that is capable of community transmission, but which can also be contained with the right measures.”1

As the world sits on the eve of a new pandemic, many wonder how it has come to this. Like all viruses, the coronavirus, in general, is intelligent, and its evolving nature makes it more of an enigma due to its ability to mutate and survive. Viruses have threatened the health of animal and human populations for centuries, and as sophisticated as our medical system is these days, we still have not been able to develop both a universal vaccine and highly effective antiviral drugs.

COVID-19 is a rapidly evolving situation, and health experts globally are trying to find the answers to the vital questions of how, from an epidemiological level, this “killer flu” has the capacity to cause so much disaster to humans. After 100 years of viral study, scientists still do not understand how many viruses work, what the proteins in the virus do, how they interact with one another, how they interact with host cells. Even the simplest of questions surrounding virology may go unanswered. This is both frustrating and intriguing that such a microscopic thing can elude some of the brightest minds. It is every viralogists hope to find these answers and hopefully, find a cure.

While quarantines, travel restrictions, and increased coronavirus screenings for those entering and exiting the country help reduce the spread of COVID-19, many believe it is simply too little too late. And, while it is too early to tell, speculation is circulating that the coronavirus was in the United States out in the open weeks before authorities came to the realization. Now that the contagion is out there, there is no denying that it is time to take the appropriate steps needed to keep your family healthy and safe.

How This Book Will Help

You may have purchased this book in response to the initial wave of COVID-19 hitting the world. Many may think it is too late to prepare because it is already spread or seems to have been contained. What you may not realize is that experts say the second wave may be coming, and unless we have a vaccine when it hits, it could be significantly farther reaching than the first.

This book goes beyond basic handwashing and social distancing protocols suggested by the CDC. This book will explain the strategies that the CDC is using to measure the progression of the disease. We will look at historic pandemics and learn from them in order to help your family stay ahead of what is to come and help you develop a personalized preparedness plan that can be implemented quickly. The best piece of advice this author can give you is to start preparing now before the panic ensues. Critical items for living like food, water, medicine, and sanitation items will quickly disappear in a pandemic emergency and shortages could last for the duration of the event.

As well, and perhaps, most importantly, even though health officials are saying the concern is low for this novel virus, what is happening in parts of the world say otherwise. Now is the time to prepare for the likelihood of outbreaks affecting your daily lives including social distancing protocols for local commerce, business, and distance-learning for schools. It is important to know what we are facing in terms of lifestyle changes, economic turmoil, and ultimately, how to keep our families healthy. It is a global concern that a quick-moving pathogen has the potential to kill tens of millions of people, disrupt economies, and destabilize national security. And as we have seen throughout history, though COVID-19 will eventually pass, viruses in general will never go away. They will only continue to find ways to infect and spread. Just as our will is to survive, so is theirs.


CHAPTER 1

Just the Facts

At the onset of the virus, here’s what we know: the 2019 Novel Coronavirus, or 2019-nCoV, is a new respiratory virus first identified in Wuhan, Hubei Province, China in late 2019. This virus is deadly, highly contagious, and spreading rapidly. It is also considered a novel virus, meaning that it has not been previously identified and is not the same as other coronaviruses that commonly circulate among humans and cause mild illness, like the common cold.

Seven strains of coronavirus are known to infect humans, including this new virus, causing illnesses in the respiratory tract. Four of those strains cause common colds. Two others, by contrast, rank among the deadliest of human infections: severe acute respiratory syndrome, or SARS, and Middle East Respiratory Syndrome, or MERS. The medical consensus is the COVID-19 virus is less deadly than SARS. However, it is more transmissible; the human-to-human transmission of COVID-19 is higher than SARS. The thing you need to know is this: the virus itself is lung specific and only has cell receptors for lung cells. Therefore, it only infects your lungs. The only way for the virus to infect you is through infected droplets from coughs and sneezes that enter through your nose or mouth or eyes via your hands.

Origin of Coronavirus

Because this is such a large category of viruses, it’s difficult to tell where it came from. Some say it jumped from animals to humans, but researchers have so far failed to produce conclusive evidence to support that hypothesis, although it does make sense. Many viruses have adapted and mutated to jump to humans in the past, causing immense harm to humanity (think AIDS/HIV which scientists say “officially” came from monkeys). This virus probably originally emerged from an animal source but now seems to be spreading from person to person, according to the Centers for Disease Control and Prevention.

It is also unclear whether this novel virus is seasonal or longer lasting. Because this is a rapidly changing event, only time will tell.

The World Health Organization has a six-stage influenza program that explains how viruses jump from animals to humans:

Stage 1: No animal influenza virus circulating among animals has been reported to cause infection in humans.

Stage 2: An animal influenza virus circulating in domesticated or wild animals is known to have caused infection in humans and is therefore considered a specific potential pandemic threat.

Stage 3: An animal or human-animal influenza reassortant virus has caused sporadic cases or small clusters of disease in people, but it has not resulted in human-to-human transmission sufficient to sustain community-level outbreaks.

Stage 4: Human-to-human transmission of an animal or human-animal influenza reassortant virus able to sustain community-level outbreaks has been verified.

Stage 5: The same identified virus has caused sustained community level outbreaks in two or more countries in one WHO region.

Stage 6: In addition to the criteria defined in Stage 5, the same virus has caused sustained community level outbreaks in at least one other country in another WHO region.

Post-peak period: Levels of pandemic influenza in most countries with adequate surveillance have dropped below peak levels.

Post-pandemic period: Levels of influenza activity have returned to the levels seen for seasonal influenza in most countries with adequate surveillance.

How Do You Catch the Coronavirus?

While our understanding of this virus continues to evolve, we know that coronaviruses, in general, are spread in the same manner as the common cold—through infected water droplets from a sneeze, cough, or the breath. Because the coronavirus is novel, the human population has little or no immunity against it. This allows the virus to spread quickly from person to person worldwide.

It’s important to note that person-to-person spread can happen on a continuum (meaning just because you have had the virus, that doesn’t mean you won’t get it again). If these droplets come in contact with the eyes, nose, or mouth of an individual directly or indirectly, the individual may become infected. Health experts agree that a person can get COVID-19 by touching a surface or object that has the virus on it and then touching their own mouth, nose, or possibly their eyes, but this is not thought to be the main way the virus spreads.

It is uncertain how long the virus that causes COVID-19 survives on surfaces, but it seems to behave like other coronaviruses. Studies suggest that coronaviruses (including preliminary information on the COVID-19 virus) may persist on surfaces for a few hours or up to several days. This may vary under different conditions (e.g. type of surface, temperature or humidity of the environment, etc.).

According to the CDC, the virus is thought to be spread mainly person-to-person in the following ways:

• Between people who are in close contact with one another (within about 6 feet).

• Through respiratory droplets produced when an infected person coughs or sneezes. These droplets can land in the mouths or noses of people who are nearby or possibly be inhaled into the lungs.

• From contact with infected surfaces or objects.

Soft surfaces like fabrics and carpet are not reported to be of concern for the presence of coronavirus. What health officials are concerned with are frequently touched items. Unfortunately, there isn’t a lot you can do to make a dent in all of those nasty germs stuck on surfaces in public places like grocery store cars, park benches, school desks, and even at the airport. But you can encourage your children to wash their hands frequently and keep their hands away from their little faces. But at home, there are some surfaces more prone to being carriers of germs and illnesses. These areas in the home include tabletops, countertops, remote controls, game controllers, computer keyboards, doorknobs, sinks, light switches, faucet handles, sinks, countertop, tub, and toilet (including the entire seat and the toilet handle).

What Coronavirus Is Not and the Misinformation Surrounding COVID-19

The worst types of disasters are the ones that we do not know much about. This, of course, invites speculation, hysteria, and anxiety-driven decisions, and ultimately clouds what the facts really are. What is clear is that when a contagious disease is breaking out in random parts of a nation and people are dying from it, it frightens people. As a result, people are going to want answers; they are going to want to protect their families, and they will look to the country’s leaders for guidance. Practical advice and truth must be shared in order to prevent misinformation from running rampant and the “chicken little effect” from taking over.

Here are some common questions surrounding the novel COVID-19:

• Is COVID-19 airborne? There has been some confusion on whether or not the virus is airborne, such as in the diseases of the measles or chicken pox. According to the CDC, no evidence suggests that this virus is airborne. However, if you are sick, it is highly recommended that you protect others around you and in your community by wearing a mask to prevent the spread of germs from coughs and sneezes.

• Who is the most at risk? Moreover, individuals who are over 60 years old or have an underlying health condition such as cardiovascular disease, have a weakened immune system, a respiratory condition, or diabetes could have a high risk of developing a severe form of the virus. In a published study in the official China CDC Weekly, it was revealed that out of a subset of 44,700 infections confirmed in Chinese patients through lab tests, more than 80 percent were at least 60 years old, with half over 70.

• Is it safe to receive packages in the mail? Yes. The likelihood of an infected person contaminating commercial goods is low, and the risk of catching the virus that causes COVID-19 from a package that has been moved, travelled, and exposed to different conditions and temperature is also low.

• Can I catch COVID-19 from my pet? No. There is no evidence that companion animals or pets such as cats and dogs have been infected or could spread the virus that causes COVID-19.

• Will warm weather stop the outbreak? It is not yet known whether weather and temperature will impact the spread of COVID-19. Some other viruses, like the common cold and flu, spread more during cold weather months, but that does not mean it is impossible to become sick with these viruses during other months. At this time, it is not known whether the spread of COVID-19 will decrease when weather becomes warmer. There is much more to learn about the transmissibility, severity, and other features associated with COVID-19 and investigations are ongoing.

• Are pregnant women and children more susceptible to getting COVID-19? There is not currently information from published scientific reports about susceptibility of pregnant women to COVID-19. Pregnant women experience immunologic and physiologic changes that might make them more susceptible to viral respiratory infections, including COVID-19. There is no evidence that children are more susceptible to COVID-19. In fact, most confirmed cases of COVID-19 reported from China have occurred in adults. Relatively few infections in children have been reported, including in very young children.

• Should I be tested for COVID-19? Call your healthcare professional if you feel sick with fever, cough, or difficulty breathing and have been in close contact with a person known to have COVID-19, or if you live in or have recently traveled from an area with ongoing spread of COVID-19.

Symptoms of the Coronavirus

COVID-19 can be difficult to diagnose based on symptoms because it presents so similarly to a general cold or flu. Reported illnesses have ranged from mild symptoms to severe illness and death for confirmed coronavirus disease 2019 (COVID-19) cases.

Symptoms may appear 2–14 days after exposure:

• Fever

• Cough

• Shortness of breath

• Pneumonia (in some cases)

• Body aches

• Nausea and/or vomiting

• Diarrhea

What Exactly Does COVID-19 Do to a Person?

The virus infects the lower respiratory tract and multiplies. It attacks two specific lung cells: mucus producing cells (protecting lungs from pathogens) and ciliated cells (clears debris, including viruses, out of the lungs). Ciliated cells are thought to be the preferred cells that the coronavirus attacks. When the cells are attacked and die, they slough out into the lungs, which fill with debris and fluid. Many patients infected with this virus end up getting pneumonia as a result.

The immune system responds to the lungs and, as a result, the lungs become inflamed. While this inflammation is a normal part of fighting infection, in the lungs it can be uncomfortable. In some cases where the immune system is fighting the coronavirus there is a hyper-reactivity of the immune system which results in more healthy tissue dying off in the lungs and worsening the pneumonia.

The inflammation also results in more permeable alveoli, the tiny air sacs in the lungs, filling with fluid and crowding out air so that not enough oxygen can reach the bloodstream. In severe cases, it floods the lungs so a person can no longer breathe. The damage can also cause a cytokine storm, which can result in multi-organ failure. More on this in Chapter 2.

As damage to the lungs increases, pulmonary destruction escalates quickly. Patients who get to this stage in the coronavirus could incur permanent lung damage in the form of scars that stiffen the lungs, or they may die.

As frightening as this sounds, most people only become mildly ill, or are infected but are asymptomatic, while others show mild symptoms for a few days and then it quickly escalates into more severe symptoms of pneumonia and organ failure. It should be noted that a person who is asymptomatic may be recovering from the virus and still make others ill. It’s not clear how often asymptomatic transmission is occurring. The antibodies produced from this particular virus are weak and often do not provide any immunity to further infections.

Illness due to COVID-19 infection is generally mild, especially for children and young adults. However, it can cause serious illness: about 1 in every 5 people who catch it need hospital care.

Dr. Maria Van Kerkhove, who heads the WHO’s Health Emergencies Program, warns, “You have mild cases, which look like the common cold, which have some respiratory symptoms, sore throat, runny nose, fever, all the way through pneumonia. And there can be varying levels of severity of pneumonia all the way through multi-organ failure and death,” she told reporters in Geneva on February 7.

Incidentally, in the Journal of the American Medical Association (JAMA) on February 7 reported that “the most common symptoms were fever, fatigue and dry cough. A third of the patients also reported muscle pain and difficulty breathing, while about 10 percent had atypical symptoms, including diarrhoea and nausea.”

The patients, who ranged in age from 22 to 92, were admitted to the Zhongnan Hospital of Wuhan University between January 1 and 28. “The median age of patients is between 49 and 56 years,” JAMA said. “Cases in children have been rare.”2

Patients are thought to be most contagious when they are symptomatic. However, there have been reports that found an asymptomatic person who transmitted COVID-19 to 5 other people and may have had a longer incubation time of 19 days.

Emergency symptoms for CHILDREN:

• Fast breathing or trouble breathing

• Bluish skin color

• Not drinking enough fluids

• Not waking up or not interacting

• Being so irritable that the child does not want to be held

• Fever with a rash

• Flu-like symptoms that improve but then return with a fever and a worse cough

Emergency symptoms for ADULTS:

• Difficulty breathing or shortness of breath

• Pain or pressure in the chest or abdomen

• Sudden dizziness

• Confusion

• Severe or persistent vomiting

• Flu-like symptoms that improve but then return with a fever and a worse cough

*Additional emergency signs for infants include being unable to eat, no tears when crying, and significantly fewer wet diapers than normal.

Mortality Rate and Morbidity Rate: Why Are They So Important?

To further understand this novel virus, it is important to understand the mortality rate, what it is, and why it is measured. Mortality and morbidity rates are important tools of indication of the health status of a population. In simple terms, the underlying difference between morbidity and mortality rates are life and death.

• Morbidity Rate is the state of being symptomatic or unhealthy from a disease or condition. This is important to measure because in the investigation of a deadly pathogen it helps tell the story and provides patterns of occurrence of illness. Further, indicators of morbidity such as the prevalence of chronic diseases and disabilities become more important in tracking.
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