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  The goal of this program is to provide nurses with an overview of West Nile virus, Ebola hemorrhagic fever, and Hantavirus pulmonary syndrome, including their transmission, symptoms, diagnosis, and treatment. After studying the information presented, you will be able to —

Describe the transmission of West Nile virus and the course of illness of those infected. 

Explain characteristics of Ebola hemorrhagic fever and the precautions required. 

Identify the source of Hantavirus and at least two nursing interventions in the care of patients with Hantavirus pulmonary syndrome. 
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  It’s now a global phenomenon, and not a good one. In just the 10 years from 1989 to 1999, researchers discovered more than 30 viruses that cause disease in humans, and at least 20 more with the same potential. Worse yet, several even older known viruses have been found in parts of the globe far from where they originated. There are many causes, including evolution and adaptation, as viruses learn to evolve and recombine. Add an increase in international travel and exportation, and a dangerous situation emerges. And because the incubation of some of these viruses may be longer than it takes to fly from one part of the world to another, it is no wonder that there’s now more disease and disability.

Three microorganisms — West Nile virus, Hantavirus, and Ebola hemorrhagic fever — have gained special notoriety of late. Nurses and the general public know enough about these three to shudder when they hear their names. Patients with West Nile virus and Hantavirus have shown up on the doorsteps of emergency departments and clinics in recent years. Some have died. Ebola-Reston, one strain of the virus that causes Ebola hemorrhagic fever, a disease seen in humans, made its way into a quarantine primate center in the late 1980s in a shipment of monkeys from the Philippines. No humans became ill, but several developed antibodies. The monkeys died. Those who read the book, The Hot Zone, or saw the movie based on it remember the stir it created. It’s time for nurses to add knowledge about these organisms and the illnesses they cause to their assessment and intervention tool kits.

The Crafty Virus

A virus is a submicroscopic entity that is unable to survive freely. It must exist as a parasite to live and reproduce itself. To infect host cells, the virus inserts its DNA or RNA and reprograms the host cell to create new infectious material. Those exposed to an infectious virus may resist disease by mounting an adequate immune response, or they may have been vaccinated against the disease.

Exposure to blood, body fluids, droplets, aerosols, or contaminated food or water introduces the virus into the body. Insects, animals, and contaminated needles can deliver the virus even more directly. After entry into the host, the virus replicates locally or spreads to distant targets to begin systemic infection. Viruses use the bloodstream or nerves to spread from the primary site or enter directly by a bite or transfusion. The organisms travel freely in plasma through the bloodstream or infect blood cells, such as macrophages. To continue the cycle of infection, the virus must remain stable in the environment and not be rendered inactive by physical or chemical means.1

West Nile Virus

West Nile virus poses a threat to the health of humans and other vertebrates, particularly horses and domestic and wild birds. It is closely related to the virus that causes St. Louis encephalitis. The most serious manifestation is encephalitis, which can be fatal in humans and horses.

Although it’s not known how many cases of West Nile virus have been reported worldwide, the Flaviviruses, the family to which West Nile virus belongs, have infected people in the warmer areas of 59 countries. In the tropics and subtropics, the virus can be transmitted year-round. In the more temperate areas of the globe, however, the virus surfaces in the late summer and early fall.2,3

West Nile virus was first isolated in 1937.3 Although sporadic outbreaks have been identified in parts of Africa, Eastern Europe, Western Asia, and the Middle East since that time, the virus was not detected in the Western Hemisphere until 1999. Researchers believe that this virus was exported through imported frogs, other animals, and objects, such as the wells of used tires.2

West Nile Virus Goes West: A turning point occurred in August 1999 when 62 cases of severe disease were reported in a large metropolitan area. Along with the illness and the seven deaths in this city, the appearance of encephalitis in humans and horses has caused concern among researchers. The virus lodges in mosquitoes’ salivary glands. For the disease to have peaked in the summer indicates that the virus can survive the winter months, a major cause of concern.3,4

The virus has appeared in large areas in North America. In the 1999 outbreak, residents observed dying birds just dropping out of the sky. More than 60 species of birds are now infected, and some species may be totally eradicated by the virus.2 According to researchers at the Centers for Disease Control (CDC) in the US and others tracking West Nile virus, the potential exists for entire countries to experience infection from this dangerous virus.2,3

Diseased birds incubate the West Nile virus and infect the mosquitoes that feed on them. Although once thought that only the night-biting mosquito transmitted the virus, it is now known that the unusually aggressive Asian mosquito, Aedes japonicus, is the culprit, and this mosquito bites during daytime hours. Further complicating the problem is the fact that this species of mosquito bites birds, humans, and amphibians.1 Thus, the virus can spread from species to species. It may cross the blood-brain barrier and cause disturbances in central nervous system function as the brain becomes inflamed.3

West Nile virus is not transmitted from person to person, nor is there evidence that caring for diseased horses causes transmission. Humans and horses, considered dead-end hosts, are not part of the natural transmission cycle of the virus.5 Only mosquitoes can transmit the virus.1,2,6

Care and Prevention: A person with mild symptoms may experience fever, headache, body aches, and possibly skin rash and adenopathy. For those with more severe disease, symptoms may include blinding headache, markedly elevated temperature, weight loss, nuchal rigidity, disorientation, tremors, seizures, weakness, and paralysis. Death is rare, but mortality rates are highest in the elderly and can range from 3% to 15%.2,6

No specific therapy is approved for patients who are infected with West Nile virus. For those requiring hospitalization, supportive care is indicated with intravenous fluids, intubation and ventilatory assistance, prevention of secondary infections, and good nursing care.4,6 A few pharmaceutical companies are actively working on a vaccine, but none is available yet.

Although there is no evidence that handling infected or dead birds can transmit the illness, unprotected handling is not recommended. Gloves and double-bagging of carcasses are the norm.3,4 Quarantine of imported animals is quite impractical, but mosquito breeding places can be destroyed.6 Everyone in areas where the virus is found can reduce the risk of infection by wearing long-sleeved shirts and long pants.5,6 Spraying clothes with insect repellent containing permethrin or N, N-diethyl-meta-toluamide is effective, especially if the clothing is lightweight. A common myth is that thiamine and so-called ultrasonic gadgets prevent mosquito bites. According to the CDC, they do not.1

Out of Africa

The mysterious and serious Ebola hemorrhagic fever has grabbed the public’s attention in recent years. Named after the Ebola River in the Democratic Republic of the Congo, Ebola hemorrhagic fever has appeared sporadically since 1967. Ebola hemorrhagic fever and its cousin, the Marburg virus, belong to a family of RNA viruses, the Filoviridae, that cause severe hemorrhagic fever in primates and are associated with high mortality rates.5,7

The exact origins, locations, and natural reservoirs of Ebola hemorrhagic fever are unknown. Researchers continue their search but believe that the virus is zoonotic, that is, animalborne, and resides in an animal host that calls Africa home.4,5 In fact, Ebola hemorrhagic fever has not been shown to be native to any continent other than Africa. However, a similar host may be involved with infected monkeys that were shipped westward to other countries from the Philippines where they later became severely ill and died.5,6 Although the virus did not cause illness among workers, several became infected with, and developed, antibodies. This particular strain became known as the Reston subtype, named for a city in the US where the veterinary quarantine facility is located. Ebola-Reston is one of the four known subtypes of the Ebola hemorrhagic fever virus.5,6,7

The three other subtypes of Ebola hemorrhagic fever are Zaire, Sudan, and Ivory Coast, each named for the region in Africa where an outbreak of the virus occurred. Both the Zaire and Sudan subtypes appeared in 1976 and led to considerable morbidity and mortality. The death rate from the different species varies, and overall, the mortality rate of Ebola hemorrhagic fever ranges from 50% to almost 90%.5 The largest Ebola hemorrhagic fever outbreak identified so far took place in Uganda in August 2000, resulting in more than 400 cases of illness and 110 deaths. It continued to ravage the populace until January 2001.8 More recently, the Democratic Republic of Congo, as well as its neighbor Gabon, have seen several outbreaks of Ebola. By April 4, 2002, there were more than 50 deaths recorded.9

A Lethal Illness: Initial infection in humans probably occurs through contact with an infected animal. Unlike other viruses, it does not remain latent in people. The disease spreads through direct contact with blood, secretions, and excretions of acutely ill people or with tissues during autopsy.6,7 Any contact with secretions aids transmission, explaining why the disease so easily infects families and friends of those who are ill.5,6

The risk of transmission is greatest late in the disease, especially if the patient is vomiting, hemorrhaging, or having diarrhea. Nosocomial transmission has played a major role in transmission, although it has decreased dramatically since the advent of barrier precautions and isolation rooms for the infected. The reuse of syringes and their introduction into multidose vials only adds to the scourge.5,6,7

The Ebola-Reston subtype may have been airborne from monkey to monkey in the Reston facility, but only this strain has displayed this ability. Although airborne transmission of Ebola hemorrhagic fever has not been documented elsewhere, the virus has been found in the alveoli of the lungs on autopsy.7

The incubation period for Ebola hemorrhagic fever ranges from five to 10 days. Symptoms can vary from person to person, so diagnosis may be delayed. Within a few days of becoming infected, most people will develop marked fever, headache, muscle aches, stomach pain, fatigue, and diarrhea. Often a person develops hiccups, conjunctivitis, skin rash, sore throat with pain on swallowing, blindness, and bleeding from orifices and puncture sites. Within a week of onset, those infected develop chest pain, multiorgan dysfunction, and terminal shock. They become anuric and remain comatose until they die, usually in about 10 days. Why some people recover from the disease is not known.5,6

Rapid diagnosis of Ebola hemorrhagic fever is of the utmost importance. To diagnose the disease, clinicians have used the enzyme-linked immunosorbent assay (ELISA) for specific immunoglobulin G (IgG) antibody to detect Ebola hemorrhagic fever antibodies in the blood or cell cultures to isolate the virus.5,6,7 The CDC has developed a new approach involving skin biopsies of an infected person to detect Ebola virus antigens. The specimens are fixed in formalin, which offers the advantage of easily transporting them to laboratory facilities.5

No standard treatment exists for this disease. Supportive care focuses on attempting to maintain fluid and electrolyte balance, oxygenation, and cardiovascular stability.5,7

Prevention measures are being established with each epidemic as more is learned about the course of the disease transmission. Some progress has been made in developing a vaccine.10

Barrier precautions, which include use of personal protective equipment, appropriate disposal of items, and sterilization of nondisposable equipment are absolutely essential to stopping the spread of Ebola hemorrhagic fever. Contact with infectious blood or body fluids, including those of the dead, must be avoided at all cost. In Africa, local community education focuses on prevention, including the need to stop using many traditional healing and burial practices.5,6,7

From East to West

In 1993 in rural areas of the northern hemisphere, emergency department and critical care nurses began to see patients with a mysterious illness. They presented with fever, rapidly increasing shortness of breath, and pulmonary edema that progressed to respiratory failure and death.6,11 Had it not been for alert healthcare workers, their malady might have remained undiagnosed.

Viruses in this family, the Bunyaviridae, are known to produce hemorrhagic fever with renal syndrome from Western Europe to East Asia, including the Hanta virus found in Korea from which the species name is derived.5,11 The cases above marked the first and only major occurrence of this syndrome in that part of the world.12 Since that time, occurrences of Hantavirus have been noted in areas such as Panama and as far away as the Federal Republic of Yugoslavia.13

Geography and Weather Rule: In November 1993, the organism was named the Sin Nombre virus, and the disease, Hantavirus pulmonary syndrome. More than 280 cases have been confirmed in the Americas. Most of the cases have been reported in a circumscribed area. Approximately 20 to 30 cases occur annually and are usually found in the warmer months. The mortality rate is approximately 50%. Since the virus was isolated in 1993, at least eight additional viruses causing Hantavirus pulmonary syndrome have been identified in the Americas.5,6

The sudden appearance of this disease has been attributed to an increase in the rodent population due in large part to an increased food supply. Drought-like conditions of the previous years gave way to the heavy rains of El Niño and, coupled with the normal summer rainfall, increased the growth of nuts, seeds, and berries, all food for the common deer mouse, identified as host to the virus.5,12,14 Other mice and rats have transmitted strains of Hantavirus, and the virus seems to prefer a specific or very few rodent hosts.5,12,15

Unfortunately, as the rodent population increased, so did the risk of exposure to humans. The exact mechanism of transmission is unknown but thought to be aerosolization, the breathing in of the organism shed in the saliva, urine, and mouse droppings.5,12,15 Handling or trapping rodents and cleaning barns, outbuildings, and woodpiles increases exposure.11,16 The virus appears to be stable enough to survive for several months after being shed.12

Recognize and Conquer: Hantavirus pulmonary syndrome is not transmitted from person to person and is not bloodborne.5,15 The mean age of those infected is 36, and the slight majority of cases have occurred in men.14 A few cases have occurred through bites from an infected mouse, but these are the exceptions.12

People with Hantavirus pulmonary syndrome are sometimes misdiagnosed, especially in the early stages of the disease. Prompt recognition of the symptoms is essential for the patient’s survival.11,16 In the prodromal period, a person may experience fever and myalgias, along with headache, dizziness, nausea, vomiting, and abdominal pain. Further along, the patient develops a nonproductive cough, increasing shortness of breath, and shock. High fever, tachypnea, tachycardia, and hypotension develop, and diminished urinary output may occur. Chest radiographs reveal alveolar infiltrates and pleural effusions.11,16 Underlying this assault on the patient’s constitution is believed to be extensive pulmonary capillary leakage. The Hantavirus antigen has been found in endothelial cells of small vessels, especially in the lungs.5,11

With prompt and aggressive intensive care, half of those experiencing Hantavirus pulmonary syndrome will survive. Care of these patients is supportive and aims to restore electrolyte, pulmonary, and hemodynamic balance. Most patients need intubation with mechanical ventilation, and flow-directed catheterization of the pulmonary artery is needed in most.5,11,12 The good news is that the patients who survive usually recover quickly and with no sequelae.5,12 Prevention of Hantavirus pulmonary syndrome focuses on limiting exposure to rodents and their droppings. Four areas of prevention for Hantavirus pulmonary syndrome have been identified: elimination of rodent nesting places, control of the rodent population, proper cleaning of infestations, and avoidance of rodents outdoors.5,12,16 More information on Hantavirus pulmonary syndrome is available at www.cdc.gov.

A Small World

West Nile virus and the viruses that cause Ebola hemorrhagic fever and Hantavirus pulmonary syndrome traveled from continent to continent with ease, and there’s every reason to think that other microbes will follow their lead. In the ongoing campaign to prevent the spread of infectious diseases and care for those who succumb, nurses must strive to remain informed and vigilant. They need to be aware of the public health implications of their practice in a world in which new infectious diseases can easily emerge.

Resources

Centers for Disease Control 

and Prevention — www.cdc.gov 

World Health Organization —

www.who.int/health_topics 

National Electronic Library for Communicable Diseases — www.nelcd.co.uk 

Pan American Health Organization —

www.paho.org/selection 
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