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			WHAT’S A CORONAVIRUS?

			You probably picked up this book because you’re worried about COVID-19, so let’s start there.

			Coronaviruses are a worldwide group of RNA (ribonucleic acid, the genetic material of some viruses) viruses that were first identified in the 1960s. Bacterial and human cells have both RNA and DNA, but viruses have either one but not both, because they are more primitive cell types. They are the cause of about 15 to 30 percent of common colds, usually in the winter months. The primary symptoms produced are similar to another cold virus, rhinoviruses (which cause about 50 percent of common colds), and both are typified by an upper respiratory infection with a stuffy nose (loss of smell and taste are common), coughing (usually dry), varying fever, malaise, and fatigue.

			Some adults carry the virus without fever. And most of these ordinary strains are treated with over-the-counter medications for the symptoms that they cause. The infection rarely spreads to the lower respiratory tract to cause pneumonia. That’s more likely to occur in people who are older, or who have comorbidities like COPD, heart disease, diabetes, or are immunosuppressed.

			Studies have shown that antibodies to the coronavirus appear in childhood and increase with age. It has also been shown that people can be reinfected in some cases after a period of about a year (that’s why respiratory viruses continually cause colds in humans), although immunity usually lasts longer, and maybe even for life. Coronaviruses are also suspected of causing gastroenteritis, with the virus sometimes found in the stool. Animals also have infections caused by coronaviruses, but their viruses usually do not infect humans and, vice versa, human strains don’t usually infect animals.

			Sometimes, however, they do. An outbreak of a novel coronavirus that jumped from animals to humans, called SARS (severe acute respiratory syndrome), occurred in South China in late 2002 and, by the time it waned in mid-2003, resulted in 8,000 cases in 29 countries, with more than 800 deaths (a case fatality rate of 10 percent). Clearly, we learned in that outbreak that animal coronaviruses can mutate and jump from animal species to humans. In fact, a perfect evolutionary melting pot occurred in the Chinese open-air animal market where people commingled with animals daily. These animals were slaughtered on the spot and then packaged and sold to people who used them in ritual ceremonies or for food delicacies.

			Coronaviruses have the ability to exhibit a high frequency of mutation, and an especially high incidence of deletion mutations. They also undergo a high frequency of recombination during replication. This becomes a perfect prerequisite for a mutation that allows jumping species from animals to humans. It is believed that the SARS virus, for example, jumped from a bat to a civet cat to humans. In 2012 there was another coronavirus outbreak called MERS (Middle East respiratory syndrome). According to the CDC, health officials first reported the disease in Saudi Arabia in September 2012 but later identified that the actual first MERS case occurred in Jordan in April 2012. It then spread from the Middle East to Africa, Asia, and Europe. In May 2015 there was an outbreak of MERS in Korea, which was the largest outbreak recorded at that time. The MERS virus has a reservoir in camels and had the highest mortality rate, 35 percent.

			Next comes the new coronavirus disease of 2019 (aka HCoV-19, COVID-19, nCoV-19, SARS-CoV-2). I will use the COVID-19 designation, which really refers to the disease caused by the virus, for convenience. This strain of virus is different from all others in that it causes more severe disease, especially in older adults, than the seasonal flu but less severe than SARS and MERS. This novel coronavirus likewise originated from animals and jumped from animal species to humans. It has been reported that in the open-air animal market in Wuhan, China, it likely spread from a bat (the COVID-19 virus is almost identical to a bat coronavirus), then likely to a pangolin (scaly anteater), and then to humans via a mutation that occurred during replication.

			Several researchers have genetically traced the origin of the New York strains of the COVID-19 virus and found that it most resembled European strains. Hence the original virus started in Wuhan, China, traveled to Europe, and then finally a traveler from Europe brought it to New York. The West Coast received the Wuhan strain from passengers traveling from China to L.A. By 2020 it takes the prize of all previous coronavirus infections. It is spread by direct and indirect contact from one person to another via large aerosol droplets of greater than 5 microns (micrometers) in diameter as well as via airborne droplets (smaller droplets) less than 5 microns in size. The virus has also been reported to remain suspended in the air for at least 3 hours. Indirect spread occurs from contaminated surfaces being touched by hands and then those hands touching your nose, mouth, or eyes, which are the conduits of entry into your body. That is why handwashing is the single most important thing you can do to protect yourself!

			In addition to the virus having been reported to remain in the air for about 3 hours, it is also able to live on a copper surface for 4 hours, cardboard for 24 hours, and on nonporous plastics and stainless steel for 3 days. The good thing is that soap and water can easily kill the virus because the virus has an outer envelope, which is rich in lipids. Most other common disinfectants will also kill this virus. (You can buy either sprays or wipes with a disinfectant claim on the label; when a product claims to be a disinfectant, that means the product destroys or inactivates both the bacteria and viruses noted on the label, whereas sanitizers only reduce the number of bacteria. Make sure you follow the package’s directions about how long the spray needs to sit on the surface before being wiped away.)

			Although the virus has been reported to live on some nonporous surfaces for up to 3 days, studies show that its infectivity diminishes over time on these surfaces. It is also important to understand that there have been early indications that individuals infected with COVID-19 may shed and transmit the virus when they are presymptomatic, symptomatic, or postsymptomatic. Several reports have confirmed that approximately 25 percent of people infected with the COVID-19 virus have no symptoms and don’t know that they are infected. It has been reported that more virus is actually spread presymptomatically than when symptoms occur. On a good note, there have been studies from China that suggest that there is no transmission from mothers to their fetuses. In addition, the virus has not been found in samples of amniotic fluid or breast milk. Experts aren’t sure about young children. If kids get the virus, they are generally not that sick (although there are exceptions). They apparently have mostly mild illness, but even children with mild cases can potentially spread the virus to other people, including the elderly. Of course, there are exceptions to every rule. Rarely, some children have been reported to get a potentially fatal hyperimmune inflammatory syndrome (a Kawasaki-like disease).

			Most at risk for a serious infection are those individuals with comorbidities like high blood pressure, diabetes, or COPD, and the immunosuppressed. Also at high risk are obese individuals, smokers, vapers, and anyone older than 65. The novel COVID-19 virus is at least 3 to 4 times more contagious than the flu virus is.
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			HOW TO STOP AN EPIDEMIC

			The definition of epidemic is “a widespread occurrence of an infectious disease in a community at a particular time.” (Whenever an epidemic disease spreads across a large region or has spread globally it is referred to as a pandemic.) An epidemic can result in the healthcare system of a country becoming unable to handle such a large-scale crisis. Hence the goal is to slow the spread of disease over time.

			You’ve seen the graphs representing the number of cases over time. In an epidemic, it looks like a bell-shaped curve, with a big spike of cases in a period of time. When we slow the spread of disease, we flatten the curve, allowing for the healthcare system to accommodate the sick, especially if critical care beds with ventilators are needed (as is the case with COVID-19). This is to prevent dealing with a large surge of cases over a short period of time that cannot be accommodated, and which might result in a larger number of deaths.

			HOW DOES AN EPIDEMIC FINALLY END?

			Generally speaking, an epidemic in a country can end when any one of the following four criteria are met:

			
					
					Everyone who can possibly get infected gets infected. An extreme example of this is the so-called Spanish flu of 1918–19. That pandemic infected approximately one-fourth of the population of the U.S. and killed an estimated 675,000. Globally, roughly 500 million people were infected, with a death toll estimated at 20 to 50 million.

				

					
					The government finds everyone who is infected through rigorous testing for the germ and then quarantines them to prevent further spread. They then engage in tracing contacts by testing everyone who interacted with the infected person. If positive, they too would be quarantined. During an epidemic the government may also apply additional steps like “social distancing,” “shelter in place,” “stay at home,” and even “self-quarantining,” for a prescribed period in order to curb spread (see beginning on this page). Use of face masks (see this page) is also recommended at this time to assist in curbing the spread. The cornerstone of the way forward before reopening a country is testing for antibodies to the germ to understand the level of population that has immunity, in addition to continuing testing for the virus. The people who have antibodies are generally able to safely return to work without fear, as they are protected from the virus. This process is how the SARS and Ebola outbreaks were eventually ended.

				

					
					A natural seasonal transmission via warm weather slows down the spread. A good example of this is the yearly influenza that peters out with the advent of warmer weather, as do ordinary coronaviruses. (It is unknown if this is applicable to COVID-19 at the time of writing.)

				

					
					If there is an effective vaccine or drug treatment that would be able to prevent or treat the disease. An example of this is the annual influenza vaccine, which helps to provide herd immunity to a population. Herd immunity results

				

			

			
			
			
			
			
			
			
			
			
			
			
			
		

	
		
			PARTING WORDS

			No one can avoid all risk. It’s a part of life. However, you can keep calm and minimize many risks once you’re empowered with knowledge. Your health depends on everyone’s sense of responsibility and concern for one another—we are all connected. The flip side of that, though, is pretty inspiring. While you can’t save the whole world at once, you can improve the world’s health one person, and one person-to-person interaction, at a time.

			In short, the first step to improving the health of the planet is to take care of yourself. That will go a very long way in keeping yourself safe, too. Don’t panic, wear a face mask, wash your hands, and you’ll already be making a difference.
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