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	This week I want to share with you some pictures I took of spring flowers blooming on the UNCW campus.  As February comes to a close, it is refreshing to think that spring is right around the corner.  This is what we have to look forward to… 
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	More than 150 infections are recognized as zoonotic. The transmission of infectious agents from animals to humans results in significant mortality and morbidity. National and international surveillance systems have been established to monitor zoonotic diseases and to characterize their pattern by person, place, and time. Early recognition of epidemics of a zoonotic disease is important for its control. It is important to note that the zoonoses include infections transmitted from humans to animals as well as from animals to humans. 
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	There are several reasons to consider.

Pets are increasing in popularity so the chance of interspecies transmission of diseases is greater than ever.

Human organ transplantation and advances in chemotherapy have led to significant increases in human beings taking therapeutic agents that are potent suppressors of the immune system
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	The spread of acquired immunodeficiency syndrome (AIDS) has contributed to the number of persons with suppressed immune systems

People are living longer, and in general, geriatric persons are more susceptible to infections due to compromised immune systems
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	Disease surveillance is designed to measure the frequency of zoonotic diseases in a population, indicate the need for intervention, and to evaluate the impact of control programs. Epidemiologic studies are often used to identify the risk factors for zoonotic disease transmission. Some of the human and physical factors influencing the frequency and pattern of zoonotic diseases include:

The nature and extend of human-animal contacts

Socioeconomic conditions

Religious beliefs and cultural influences

Climate and environmental disasters

Human and animal population movements

Animal management (intensive farming and waste disposal)
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	Understanding the risk factors for a disease is critical for developing an effective prevention strategy. Not all risk factors, however, can be easily modified or manipulated to affect control, e.g., culture or climate. Some characteristics of agrarian societies that favor zoonotic disease transmission include:

Sharing home environment with livestock

Movement of animal populations

Limited human medical and veterinary medical facilities and

Low literacy rate 
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	Additionally, poor sanitation and hygiene

Environmental disasters such as floods, and earthquakes

AIDS epidemic

Civil unrest and wars
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	Human behaviors, cultural trends, and socioeconomic conditions are often as important as animal-related factors in determining zoonotic disease patterns in a community. As the role of animals in society changes, so does the frequency of many zoonotic diseases. Let’s look at some characteristics of industrialized societies that favor zoonotic disease transmission:

We spend more time in leisure activities

Ownership of pets is generally higher in industrialized societies

Yet there is still a segment of the population that practices poor personal hygiene

As societies grow, suburban populations intrude on wild animals

There is more intensive livestock production
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	Centralized food processing and distribution systems are important in zoonotic disease transmission.  How often have you heard about a disease that got into the meat supply at a processing plant whose products ended up all over the country?

Industrialized societies are not immune to the AIDS epidemic, and other forms of immunosuppression, such as chemotherapy, may actually be increased, when compared to poorer societies. 
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	Zoonotic diseases are categorized according to several classifications.  These include:

Transmission Pattern

Reservoir Host

Causative Agent

Risk Group

Let’s consider some of these:



	Slide 14
	
	Classification of Zoonotic Diseases Based on Transmission Patterns—Anthropozoonosis

A zoonotic disease maintained in nature primarily by animal to animal transmission of the infectious agent, and can be transmitted to man is called an anthropozoonosis. Examples include rabies, bovine tuberculosis, cat scratch disease, and brucellosis. 
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	Classification of Zoonotic Diseases Based on Transmission Patterns—Zooanthroponosis

A zoonotic disease maintained primarily in nature by human to human transmission, but which can be transmitted to other vertebrates is called an zooanthroponosis. An example is human tuberculosis. 
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	Classification of Zoonotic Diseases Based on Transmission Patterns—Amphixenosis 

A zoonotic disease maintained in nature both by animal to animal and human to human transmission is called an amphixenosis. Examples include staphylococcosis, streptococcosis, and influenza. 
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	Classification of Zoonotic Diseases Based on the Usual Reservoir Host(s)—Direct Zoonoses

Transmitted from infected vertebrate host to a susceptible vertebrate host by direct contact, fomite, or by a mechanical vector. No developmental change or propagation of the organism occurs during the transmission. Examples: Rabies, trichinosis, and brucellosis. 
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	Classification of Zoonotic Diseases Based on the Usual Reservoir Host(s)—Cyclozoonoses 

Requires more than one vertebrate host, but no invertebrate host. Examples: Human taeniasis, echinococcosis, and Pentastoma infections. 
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	Classification of Zoonotic Diseases Based on the Usual Reservoir Host(s)—Metazoonoses 

Agent multiplies, develops, or both in an invertebrate host before transmission to a vertebrate host is possible. (This means that a definite prepatent or incubation period must be completed before transmission.) Examples: arboviruses, plague, and schistosomiasis. 
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	Classification of Zoonotic Diseases Based on the Usual Reservoir Host(s)—Saprozoonoses Saprozoonoses are maintained in both animate hosts and nonanimate environments. To transmit these infections a non-animal development site or reservoir is required, such as food plants, soil, or other organic material. Examples: Visceral larva migrans in children caused by the dog roundworm. The adult worms live in the intestinal tract of dogs and lay eggs that are deposited in the soil through fecal contamination. The eggs must develop further in the soil environment before becoming infective for dogs or people. And some mycotic diseases. 
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	Classification of Zoonotic Diseases Based on the Causative Agent

A wide variety of organisms are capable of causing zoonotic diseases ranging from relatively simple microscopic viruses to tapeworms that may be more than a meter in length. 
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	Classification of Zoonotic Diseases Based on Specific Risk Groups

Certain occupations or activities are associated with a greater likelihood of exposure to a potentially zoonotic organism. Also, some individuals are more susceptible than others to infection once exposed. The AIDS virus and immunosuppressive therapies for cancer, organ transplantation, etc., create a growing population of susceptible individuals. 
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	This is a good example of a mycotic saprozoonosis.  The organism at the tip of the pointer is from a cat in our practice and is Cryptococcus neoformans.  This is a fungal organism that infects cats and people. Cryptococcus does infect humans but transmission from cats/dogs to humans is highly unlikely and has never been documented, however, cautionary measures should be taken.
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	Let’s talk about some important zoonoses.

Rabies is a viral infection of the central nervous system, usually contracted from the bite of an infected animal, and is nearly always fatal without proper postexposure prophylaxis. In October 2004, a previously healthy female aged 15 years in Fond du Lac County, Wisconsin, was diagnosed with rabies after being bitten by a bat approximately 1 month before symptom onset. Clinical management of the patient consisted of supportive care and neuroprotective measures, including a drug-induced coma and ventilator support. On the 33rd day of illness, she was extubated; 3 days later she was transferred to a rehabilitation unit. At the time of transfer, she was unable to speak after prolonged intubation. As of December 17, the patient remained hospitalized with steady improvement. She was able to walk with assistance, ride a stationary cycle for 8 minutes, and feed herself a soft, solid diet. She solved math puzzles, used sign language, and was regaining the ability to speak. The prognosis for her full recovery is unknown. This case represents the sixth known occurrence of human recovery after rabies infection; however, the case is unique because the patient received no rabies prophylaxis either before or after illness onset. Historically, the mortality rate among previously unvaccinated rabies patients has been 100%.

When dogs are the principal reservoir of rabies, as is the case in developing countries, there is a greater probability for human exposure than when wildlife are the reservoirs.  Additionally, routine vaccination of dogs and cats prevents transmission from wildlife to domestic animals.
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	Notice that over the past 45 years, the overall trend in annual cases of rabies is increasing, but the incidence in domestic animals has decreased.  Why is that?  And why is it important?
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	Look at where the reported cases of rabies were in the year 2000.
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	Look at the distribution of the major terrestrial reservoirs of rabies are in the United States.
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	Now, look at them side-by-side.  Any correlation?
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	Let’s look at the economic impact of zoonotic diseases.  The cost to prevent rabies in people is estimated to be $6-20 Million annually. 



	Slide 32
	
	Toxoplasmosis is a systemic coccidian protozoan disease; infections are frequently asymptomatic, or one resembling infectious mononucleosis, with fever and swelling of the lymph nodes. A primary infection during early pregnancy may lead to fetal infection with death of the fetus or fetal brain damage. Later in pregnancy, maternal infection results in mild or subclinical fetal disease with delayed manifestations, such as inflammation of the retina. Among immunodeficient individuals, primary or reactivated infection may cause swelling of the brain, inflammation of the retina, pneumonia, generalized skeletal muscle involvement, myocarditis, a maculopapular rash and/or death. Cerebral toxoplasmosis is a frequent component of AIDS. The annual cost is estimated to be $222 Million. 
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	This is why the Centers for Disease Control and Prevention have produced publications on how to prevent toxoplasmosis.  
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	Salmonellosis is a bacterial disease commonly manifested my an acute inflammation of the intestine, with sudden onset of headache, abdominal pain, diarrhea, nausea, and sometimes vomiting. Dehydration, especially among infants or the elderly, may be severe. Fever is almost always present. Anorexia and diarrhea often persist for several days. Occasionally, the infectious agent may localize in any tissue of the body, producing abscesses and causing septic arthritis, inflammation of the gall bladder, inflammation of the heart valves, or pneumonia. Deaths are uncommon, except in the very young, the very old, the debilitated and the immunosuppressed. The annual cost is estimated at $12 million. 
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	Ever heard of cat scratch disease?  It is a subacute, usually self-limited bacterial disease characterized by malaise, granulomatous lymphadenitis and variable patterns of fever. It is often preceded by a cat scratch, lick or bite that produces a red papular lesion. Involvement of a regional lymph node follows, usually within 2 weeks. Cat scratch disease can be clinically confused with other diseases that cause regional lymphadenopathies, such as tularemia, brucellosis, tuberculosis, and plague. The estimated annual cost is $20 million. 
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	Ascarids and hookworms are common intestinal parasites of dogs and cats.  Not only can ascarids and hookworms cause disease in their respective hosts, they are also well-known causes of larva migrans syndromes in humans, especially children.  Humans become infected with ascarids through ingestion of infective eggs in the environment.  When a human ingests infective eggs, the eggs hatch and release larvae that can migrate anywhere in the body, a condition known as visceral larva migrans.  The signs and symptoms seen in humans are determined by the tissues or organs damaged during larval migration. Organs commonly affected are the eye, brain, liver, and lung, where infections can cause permanent visual, neurologic, or other tissue damage.  The common dog ascarid, T. canis, has long been recognized as a cause of larva migrans syndromes in children. 

Humans can become infected with hookworms through ingestion of infective larvae or through direct penetration of the skin.  When infective larvae penetrate the skin, they undergo a prolonged migration that causes a condition known as cutaneous larva migrans.  These larval migrations are characterized by the appearance of progressive, intensely pruritic, linear eruptive lesions.

Larva migrans syndromes are not reportable in the United States, so the actual number of human cases is unknown.  However, many human cases continue to be diagnosed and a recent national survey of shelters revealed that almost 36% of dogs nationwide, and 52% of dogs from southeastern states harbored helminths capable of causing human disease.  Every year at least 3,000-4,000 serum specimens from patients with presumptive diagnoses of toxocariasis are sent to the Centers for Disease Control and Prevention (CDC), state public health laboratories, or private laboratories for serodiagnostic confirmation.  Zoonotic hookworm infections are more geographically restricted than toxocariasis, with most cutaneous larva migrans and other hookworm-associated syndromes diagnosed in southeastern and Gulf Coast states. 

Most cases of human ascarid and hookworm infections can be prevented by practicing good personal hygiene, eliminating intestinal parasites from pets through regular deworming, and making potentially contaminated environments, such as unprotected sand boxes, off limits to children.  It is also important to clean up pet feces on a regular basis to remove potentially infective eggs before they become disseminated in the environment via rain, insects, or the active migration of the larvae. 
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	Remember this picture from earlier in the semester?
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	Remember that earlier we said that characteristics of a society were important in the transmission of zoonotic diseases.  Here are some population, income, and education figures comparing the two states.  Is there a correlation here?  What about the geographic location?
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	We’ve talked about all of these diseases that can affect both man and the animals in their environment.  Let’s switch gears a little and talk about ways to prevent them.



	Slide 41
	
	An example of a program produced by the CDC to increase awareness and prevent disease in HIV-infected people..
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	The three core functions of Public Health: Assessment, Policy Development, and Assurance.
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	There are many.  Right now, bioterrorism is a big concern.  Others include: Anthrax.  Smallpox.  Plague (Yersinia pestis). Salmonella. Ricin toxin. Hantavirus.  Multidrug-resistant Tuberculosis to name a few.

Large animal veterinarians look at populations rather than individual patients.  The key prerequisite for effective surveillance is knowledge of baseline disease prevalence and incidence rates, in addition to recognizing signs and symptoms associated with the likely disease agents.
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	We’ve used the term epidemiology several times today.  What is epidemiology?  Epidemiology is the study of how disease is distributed in populations and of the factors that influence or determine this distribution.  
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	Some resources for you.
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