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Foreword

Zika virus is an arbovirus (arthropod-borne virus), which is a type of virus that passes most commonly between mosquitoes, sand flies, or ticks to humans and other species. Zika virus is carried by Aedes aegypti mosquitoes, the same species commonly associated with the spread of yellow fever, dengue, and chikungunya viruses. Not only are these viruses carried by the same mosquito, they have similar early symptoms in infected humans, making it difficult to diagnose which disease the patient has. Zika, however, while generally a mild illness, is particularly dangerous because it causes microcephaly and other neurologic disorders in babies infected in the womb. It also has been associated with increased numbers of cases in adults of Guillain-Barre syndrome, an autoimmune disorder affecting the peripheral nervous system following infection with a virus. Joint and ocular problems have been reported along with other abnormalities following Zika infection.

Zika virus is expanding its range at a rapid pace, which is having major global consequences. Currently in the summer of 2016, Zika virus is causing increasing numbers of cases in Florida, and appears to be spreading to other states such as Texas, and countries such as Taiwan, through viremic travelers.

It is not a question of whether a new arbovirus like Zika will emerge, but rather what will the new disease be, and when it will happen. In retrospect, we should have been able to predict the emergence of most of the mosquito-borne viruses that have come our way. In the past, viruses such as West Nile and dengue were not regarded as threats until they reached the US In fact, most people in the US had never even heard of West Nile virus! After West Nile arrived to fertile ground in New York in 1999, the virus flourished and spread from the east to west coast in approximately three years. Similarly, dengue has been increasing as a problem for the Americas. Over 2.5 billion people, greater than 30 percent of the world’s population, in over 100 countries are at risk of dengue infection. There are annually scattered cases in the US, with an outbreak in Florida in 2009–2010. There is concern that climate warming may contribute to the expansion of the vector’s range, and consequently, increasing numbers of cases.

Why are we seeing emergence of a growing number of viruses with serious medical consequences? The factors leading to this trend are many, including socio-economic, environmental, and ecological. The globalization of goods, rapid international travel by large numbers of people, and destruction of habitat bring humans into close contact with viruses. Land use changes such as urbanization, agricultural, and deforestation have significant impact on vector-borne disease. One example of this is the clearing of forests to build roads and houses, which brings down canopy-dwelling mosquitoes that normally would feed on non-human primates in the tree tops but, with cutting down trees, feed on humans at ground level. Furthermore, such destructive activities create new habitats for vectors, such as pools of water for mosquito breeding. Patterns of malaria and yellow fever, for example among others, have been affected by deforestation. What’s more, urban crowding with inadequate infrastructure to support the growing population, lack of clean drinking water, poor water storage, ineffective mosquito control, and lack of approved, safe vaccines and therapeutics can all contribute to the increased spread of viruses like Zika.

Zika virus emergence in the Americas is a classic emergence event. The virus historically cycled in the Ugandan forest, after which it was named, between nonhuman primates and sylvatic mosquitoes. Humans became infected, but symptoms were largely mild or absent. The virus was then introduced into the Asian Pacific region where it diverged genetically significantly to form a separate lineage. The traffic of travelers and commercial goods between that region and the Americas is very high, and as a result, Zika virus was inadvertently introduced to Brazil. There the environment and population were very receptive to this new virus, where there was no previous exposure to Zika virus, where homes without mosquito-blocking screens are prevalent, where open water storage containers around homes act as breeding-grounds for mosquitoes, and where large sporting events with travelers attending from all over the world are common.

The biology and behavioral characteristics of A. aegypti make it an especially treacherous mosquito. After having emerged from the forests of Africa, this mosquito adapted itself extremely well to living in close proximity to humans, in part by laying eggs in water storage containers around homes. Mosquitoes emerge from these breeding grounds, mate, and have easy access to humans living in the surrounding area. Female mosquitoes will commonly feed more than once before laying each batch of eggs, meaning that each Zika virus-infected female can infect multiple people in a household. Also contributing to their success is that their eggs can dry and still survive, which means that they can withstand drought conditions and also be easily transported. There has been a resurgence of A. aegypti populations after having been eliminated in Brazil in 1955 and subsequently from most of the Americas. This was the result of a continental campaign initiated in 1916 by the Rockefeller Foundation and followed up by the Pan American Health Organization in 1940–1960.

The combination of factors that lead to the emergence of mosquito-borne viruses make viruses such as Zika extremely difficult to control. A single viremic traveler can transport the virus anywhere she or he travels and establish infection in a new population. Novel control methods, while promising in the laboratory, have been less successful in the field for large-scale control. New Zika vaccines are in early trial. Rapid diagnostics are being developed. An integrated approach is clearly necessary, including vector control, improvement of basic public health infrastructure, vaccines, and antivirals. Each of these efforts requires significant federal, state, and local support and a strong base of basic research. The Zika Prevention Handbook will address much of what we have learned about Zika, explore unanswered questions, and propose directions we need to go. The reader can use the information provided to help protect themselves and consequently their neighbors, and to do their part to help prevent the virus’s spread if they live in or are traveling to Zika virus-affected areas.

—Laura D Kramer, PhD, FASTMH


Introduction

In early 2015, Brazil faced 7,000 cases of a mystery virus—an illness with symptoms including fever, joint pain, and, above all, strange skin rashes. Authorities searched for the usual suspects, running tests for chikungunya, enterovirus, measles, and more, but they were all ruled out. Just what was infecting these people? It was Zika—but nobody knew that yet. In fact, they didn’t even think to test for it because the virus was so obscure.

Just one year later, hundreds of thousands of people were infected, and Zika had spread to nearly every country in Latin America and the Caribbean. Birth defects spiked in the infected areas, and a worrying link between Zika and Guillain-Barré syndrome, which causes temporary paralysis, was becoming clear. Although Latin America was hit the hardest, it was already a global problem. Travelers who got the virus on vacation had brought it back to countries like Taiwan and South Korea.

In the span of a single year, Zika transformed from a mere footnote in virology textbooks into a household name with hundreds of thousands of confirmed cases. But how did this once-minor virus sneak up on the entire world? The story starts nearly seventy years ago.

In 1947, a new virus was discovered in a caged rhesus macaque monkey in Uganda’s Zika Forest. In 1948, the same virus was again found nearby, this time in a mosquito, and the virus was given its now-famous name. For the next sixty years, the virus was obscure, infecting few people and making no headlines when it did. Zika’s correlation with birth defects and temporary paralysis was unknown, and the virus was essentially forgotten.

It wasn’t until 2007 that the first known Zika outbreak took place. Interestingly enough, it took place on Yap Island in Micronesia, a remote country in the Pacific Ocean. Around 70 percent of the residents of the island were infected, making it a huge and surprising outbreak. While this was major news to locals, in the rest of the world, this incident was hardly even reported. Zika remained a niche virus with minor effects. Part of the reason it escaped scrutiny is that the worst effects of the current outbreak—birth defects and paralysis—were not reported as occurring in the 2007 outbreak. Given Micronesia’s distance from the rest of the world, Zika remained a footnote.

In 2013 and 2014, more Pacific islands began to suffer large numbers of Zika infections. From French Polynesia to Easter Island, multiple outbreaks occurred concurrent with increases in Guillain-Barré syndrome, providing the first evidence that Zika might be correlated to neurological problems.

By 2015, the focus had moved to South America, where Brazil was facing a looming health crisis. After initial confusion and questions over the mysterious outbreak in the country’s northeast in May of 2015, the National Reference Laboratory of Brazil reported that Zika was the culprit. Most observers asked themselves, “What’s Zika?”

Indeed, Zika has attracted so much attention not only because of its sudden, rapid spread, but also because of the mystery that continues to surround it. Although Zika is a mosquito-borne virus, it is not a normal one. Tom Frieden, director of the CDC, noted, “We’ve never before had a mosquito-borne disease that can cause a birth defect.” To make matters worse, Zika can not only result in microcephaly—abnormally small heads in babies—but also spreads through sexual contact, presenting risks for women who want to conceive. And although the most well-known effects of Zika are birth defects, it is also correlated with Guillain-Barré syndrome, which can cause muscle weakness and even temporary paralysis.

Although scientists are racing to find a vaccine, for now Zika continues to spread. Thousands of babies around the world have been born with microcephaly, and fears over the virus caused several top athletes to skip the 2016 Olympics in Rio de Janeiro. Although Zika had long seemed like a faraway threat restricted to Latin America and Puerto Rico, on August 1, 2016, the CDC announced that Zika had been found in the Wynwood neighborhood of Miami, and advised against travel to the area. A few weeks later, Zika was also found in Miami Beach. This ushered in a new era of uncertainty for Americans, who were now left to wonder, “Am I next?”

This book is designed to answer all the questions you have about Zika—and hopefully some questions you haven’t thought about yet. It covers everything from avoiding mosquitoes, to foreign travel, to sexual safety, to treating the symptoms of the virus. Although it is packed with information, nothing can replace a careful consultation with a healthcare professional. If you think you or your loved ones may have Zika, this book can serve as a guide. However, you should be sure to discuss your treatment options with a qualified professional armed with the latest information. Research continues to uncover new information about Zika, and treatment options, recommendations, and best practices may change over time.
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About Zika

WHAT IS ZIKA?

Zika is a virus primarily spread by mosquitoes that can cause birth defects, temporary paralysis, and mild flulike symptoms. It is closely related to other serious viruses such as yellow fever, dengue, and Japanese encephalitis. Those at greatest risk from Zika are pregnant mothers and their unborn children, who may suffer birth defects, although all humans are susceptible to Zika. In a few cases, those affected by Zika may suffer from the rare Guillain-Barré syndrome (GBS), which can cause temporary or permanent paralysis.

Zika is a virus and a disease

Zika is both a virus and a disease. The Zika virus causes Zika fever, also known as Zika virus disease. In common usage, both the virus and the disease are called Zika. To keep things understandable, we will also follow this naming scheme.

What are its effects? How does it spread?

Zika is spread through numbers of mosquito species, but in the Americas, the important species are Aedes aegypti and Aedes albopictus mosquitoes, which are commonly referred to as the yellow fever and Asian tiger mosquitos, respectively. These mosquitos are present in many tropical and subtropical climates around the world. Most US states have a yellow fever or Asian tiger mosquito presence for at least some of the year. Zika has limited but serious effects. Although pregnant women and their unborn children face the most risk from the virus, adults are also vulnerable to Guillain-Barré syndrome (GBS), which can cause temporary or permanent paralysis. The CDC notes:

Zika can cause serious birth defects in babies born to women who were infected with Zika virus during pregnancy during pregnancy, especially those infected in the first trimester. Current CDC research suggests that Zika also is strongly associated with Guillain-Barré syndrome, a rare disorder that can cause muscle weakness and paralysis for a few weeks to several months. Only a small proportion of people with recent Zika virus infection get GBS. Most people fully recover from GBS, but some have permanent damage.

Zika can also spread through sex. People with Zika can pass the virus to their partners even if they do not have symptoms at the time, or if their symptoms have gone away. We do not know how long a person who has had Zika can pass it on through sex, although in one case it has been found in semen at least six months after infection. The mosquitoes that spread Zika usually do not live at elevations above 6,500 feet (2,000 meters). People who live in areas above this elevation are at a very low risk of getting Zika from a mosquito unless they visit or travel through areas of lower elevation. Because there is no vaccine or treatment for Zika, people living in areas with Zika should take steps to prevent infection.

HISTORY OF ZIKA

Zika got its name from Uganda’s Zika Forest, where it was first isolated in 1947. Although scientists have known about the virus for more than fifty years, it was largely ignored, as it seemingly infected merely small numbers of people with minimal consequences. In 2007, the first known outbreak occurred on Yap Island in the Federated States of Micronesia, where an estimated 73 percent of residents aged three and above became infected.1 After a few years of quiet, there were an estimated 19,000 cases in 2013 on French Polynesia, shortly followed by a 2014 outbreak on Easter Island.2 Although there were multiple outbreaks in different locations over several years, Zika was still seen as an obscure virus that was only afflicting remote, sparsely populated locations.

The 2015 outbreak in Brazil changed that.

Multiple outbreaks of the virus quickly spread, infecting thousands in Brazil, Colombia, and across South America, Central America, and the Caribbean. Cases of microcephaly spiked, leading to more than 1,800 Brazilian babies with impaired development. Slow responses by several governments and uncertainty over the long-term effects of the virus meant that Zika began to enter the public consciousness, making headlines, dominating social media, and gathering attention around the globe. By summer 2016, the first locally transmitted cases were identified in Miami, adding the United States to the list of countries with local mosquito-borne transmission of the virus, and making many Americans wonder, “What is Zika and how can I protect myself?”
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