Emerging Infectious Diseases
Definition: As defined in the 1992 Institute of Medicine report, emerging infectious diseases include those whose incidences in humans have increased within the past two decades or threaten to increase in the near future. Recognition of an emerging disease can occur because the disease is present in the population for the first time, because the disease has been detected for the first time, or because links between an infectious agent and a chronic disease or a syndrome have only recently been identified.

Summary

At the midpoint of the twentieth century, infectious diseases appeared to have been controlled by improvements in sanitation, antibiotics, and immunization. However, by the early 1990s, health experts no longer believed that the threat of infectious diseases was receding in the United States or elsewhere on the planet. Recognition has grown that many modern demographic and environmental conditions, as well as the ability of microbes to evolve and adapt, favor the appearance and spread of new pathogens. In its 1992 report, the Institute of Medicine urged several federal agencies to work with state and local health departments to reestablish local surveillance of infectious diseases and to promote global efforts to detect and control emerging infectious diseases.

Time Trends

In the years following World War II, it was widely believed that humans were winning the centuries-long war against infectious microbes. Life-threatening bacterial diseases such as tuberculosis and typhoid fever could be treated by antibiotics, which became available in industrialized nations during the 1940s and 1950s. Diseases such as polio, whooping cough, and diphtheria, which had previously injured and killed millions of children worldwide, could be controlled by immunization. Coupled with earlier improvements in urban sanitation and water quality, vaccines and antibiotics dramatically lowered the incidence of infectious diseases.

However, as early as the 1950s, penicillin began to lose its ability to treat infections caused by Staphylococcus aureus, common bacteria that can cause serious illness. In 1957 and 1968, new strains of influenza emerged in Asia and spread rapidly around the world. In the 1970s there was a resurgence of sexually transmitted diseases. Also in the 1970s, several new diseases were identified in the United States and elsewhere, including Legionnaires’ disease, Lyme disease, toxic shock syndrome, and viral hemorrhagic fevers such as the Ebola virus. During the 1980s, acquired immunodeficiency syndrome (AIDS) appeared, and tuberculosis (including multidrug resistant strains) reemerged in American cities. 

Washington State has had experience with several emerging infectious diseases and is developing response plans for other diseases with the potential for affecting the state.

Hepatitis C. Hepatitis C virus, first described in the early 1980s, is the most common blood borne infection in the United States, affecting an estimated 1.8% of the population. Acute infection is generally mild and may go unnoticed. However, up to 80% of those with acute infections become chronically infected, and after decades of infection, 20% of those with chronic infection will develop cirrhosis, requiring complex treatment or liver transplantation. The virus is transmitted through exposure to blood or body fluids; the most common risk factor is sharing of contaminated injection equipment. Formerly known as nonA nonB hepatitis, approximately 200 cases were reported in Washington annually from 1993-1995, with fewer cases each year since that time, probably because of more accurate diagnostic testing for hepatitis C. Surveillance for acute and chronic hepatitis C infection began in December 2000. 
Hantavirus. This virus, carried by deer mice, can cause severe pulmonary symptoms in humans. These symptoms can progress to life-threatening adult respiratory distress syndrome. Mortality from this syndrome is about 40% even with intensive medical support. Washington has had a total of 22 hantavirus cases and eight associated deaths since 1993, when the infection was first recognized. 

ET-5 Meningococcal disease. In 1993, a clone of Neisseria meningitidis called ET-5 was identified from clusters of meningococcal disease cases in Oregon and Washington. This clone was responsible for higher meningococcal disease rates in several southwestern Washington counties
.

Babesiosis. In 1991, a unique strain of the tickborne protozoan Babesia was reported in Washington. A second transfusion-related case occurred in 1994
.

Cryptosporidium. Cryptosporidiosis is a parasitic diarrheal infection resulting from exposure to animal wastes either directly or through contaminated water or food. Most of the 50 cryptosporidiosis cases during 1998-2000 lacked an identified exposure. Eight people had traveled internationally, seven had farm animal contact, and two drank raw milk. 

Cyclosporiasis. Cyclosporiasis is a parasitic diarrheal infection resulting from drinking contaminated water during travel or eating imported produce washed in contaminated water. Two cases were reported during 1998-2000, both linked to international travel.

West Nile Virus. In 1999 an outbreak of mosquito-borne West Nile virus affecting birds, horses, and humans was identified in New York. Additional states along the Atlantic coast and in the Midwest subsequently identified cases. Migrating birds may transport the infection to other parts of the country. Passive surveillance began in Washington in 2000 for dead corvids (crows, jays, magpies), suspected cases of equine encephalitis, and suspected cases of human arboviral infections. Mosquitoes were trapped at multiple sites. Some species identified are capable of being vectors for West Nile and other arboviruses.  There have been no cases of West Nile virus in Washington to date.

Infectious Causes of Chronic Illnesses. There is increasing interest in chronic conditions resulting from infectious diseases. Hepatitis B and hepatitis C have been associated with liver cancer. Other malignancies potentially caused by infectious agents include cervical cancer (human papillomavirus) and some lymphomas (Epstein Barr virus). Helicobacter pylori infection contributes to peptic ulcer disease. Other conditions under investigation as possible complications of infections are diabetes mellitus, coronary artery disease, and dental caries.

Year 2000 and 2010 Goals
The 2010 Goal for hepatitis C is one case per 100,000 population. There are also goals for reducing inappropriate antibiotic use for ear infections and colds, reducing hospital-acquired infections, and reducing antimicrobial use among intensive care unit patients. 
Other Measures of Impact and Burden

While most identified emerging pathogens affect relatively small numbers of people, hepatitis C and chronic complications of infections might have a larger impact. Most acute hepatitis C infections will become chronic, sometimes requiring expensive treatment or resulting in disability from declining health. 

Risk and Protective Factors

Many modern demographic and environmental conditions favor the appearance and spread of new pathogens. These include:

· human behaviors such as dietary habits and food preparation practices, poor personal hygiene, risky sexual behavior, and injection drug use with shared equipment;

· global travel and international movement of products including food items and animals;

· population growth leading to increased urbanization and crowding;

· population movements because  of international immigration and within-country migration;

· displacement of populations because of rising sea level, civil wars, famines, and other disasters;

· changes in socioeconomic conditions;

· ecologic changes from irrigation, deforestation, and reforestation;

· long term climate change including global warming, and shorter term changes in weather patterns such as El Niňo-Southern Oscillations that can cause drought and flooding;

· increased human contact with tropical rain forests, which are reservoirs for insects and animals that harbor microbes dangerous to humans. 

Another factor that contributes to disease emergence is a larger number of susceptible individuals. This is due in part to greatly increased use and intensity of health care services, including invasive medical procedures and immunosuppressive drug treatments, along with an increasing population of elderly and chronically ill patients.

In addition, some common microbes have developed resistance to antimicrobial agents (such as enterococci, malaria, and bacteria that cause gonorrhea, salmonellosis, and tuberculosis,) while other diseases have reemerged because of breakdown in the public health measures that had previously controlled them (cholera and tuberculosis.)

Intervention Strategies 

The national Centers for Disease Control and Prevention (CDC), in close collaboration with public health experts and professional organizations, is developing a plan for dealing with the threat of emerging and reemerging infectious diseases. The plan emphasizes prevention activities built on the foundation of scientific knowledge gained through the implementation of surveillance and research efforts. The plan has seven special focus areas:

· antimicrobial resistance;

· diseases in people with impaired host immune defenses;

· diseases of pregnant women and newborns;

· disease transmitted through transfusion of blood or blood products;

· diseases of travelers, immigrants, and refugees;

· vector-borne and zoonotic diseases; and

· vaccine development and use.

For each of these areas, the plan calls for efforts to develop:

· enhanced capabilities at the federal, state, and local levels to conduct surveillance and response activities aimed at detecting, promptly investigating, and monitoring emerging pathogens, the diseases they cause, and the factors influencing their emergence; 

· applied research programs to integrate laboratory science and epidemiology and so optimize public health practice;

· adequate programs to strengthen local, state, and federal public health infrastructures to support surveillance and implement prevention and control programs;

· disease-specific prevention strategies; and

· materials and communications activities for dissemination to health professionals, health care providers, and the general public  regarding emerging and re-emerging diseases.


See related chapters on Antibiotic-Resistant Infections, HIV/AIDS, Meningococcal Disease, Hepatitis B, and the section on Environmental Health.
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