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Domain 5: Regulatory Responsibilities; T3 - Provide advice to occupational health and safety programs 

Please check this article for useful appendices about disinfectants and list of Zoonotic diseases of importance in the United States, 2010. http://www.nasphv.org/Documents/VeterinaryPrecautions.pdf
SUMMARY

I.  
Background
Approximately 868 of 1,415 (61%) known human pathogens are zoonotic, and approximately 132 of 175 (75%) emerging diseases that affect humans are zoonotic diseases.  Documented zoonotic infections in veterinary personnel include; salmonellosis, cryptosporidiosis, plague, sporotrichosis, methicillin-resistant Staphylococcus aureus, psittacosis, dermatophytosis, leptospirosis, and Q fever. During their careers, approximately two-thirds of veterinarians report a major animal related injury resulting in lost work time or hospitalization. Dog and cat bites, scratches from cats, kicks, and crush injuries account for most occupational injuries among veterinary personnel. Approximately 3% to 18% of dog bites and 28% to 80% of cat bites become infected, depending on the location of the bite and other factors. The most commonly isolated aerobes are Pasteurella multocida (from cat bites), Pasteurella canis (from dog bites), streptococci, staphylococci, Moraxella spp, and Neisseria weaveri; the most commonly isolated anaerobes are various species of Fusobacterium, Bacteroides, Porphyromonas, and Prevotella. Rarely, Capnocytophaga canimorsus, Bergeyella zoohelcum, CDC group NO-1, and Bartonella spp can cause serious systemic infection. The most common injury in the veterinary workplace is due to needle stick puncture during vaccination.  

Considerations: The infection control planning includes, exposure avoidance (e.g., refusal to provide care for species for which a practice is not equipped); engineering controls (e.g., convenient placement of sharps containers or providing an employee break room), and administrative controls (e.g., employee training).

II. 
Zoonotic disease transmission
Transmission of pathogens requires 3 elements: a source of the organism, a susceptible host, and a means of transmission between them. 

Source Of Infection: Includes, clinically or subclinical infected animals, endogenous micro flora or fomites (contaminated wall, soil, bedding, equipment, supplies, water, feed, etc.).
Host Susceptibility: Susceptibility can be affected by various factors, including vaccination status, age, underlying diseases, immunosuppression, pregnancy, and deficiencies or disruptions in the body’s primary defense mechanisms.

Route Of Transmission: Pathogens are transmitted via 3 main routes: contact, aerosol, and vector-borne transmission. Some agents may be transmitted by multiple routes. 

Contact Transmission: Pathogens from animals or their environments enter a human host through ingestion or through cutaneous, percutaneous, or mucous membrane exposure. Direct (during handling) and indirect (via fomite) transmission most often occurs through hand-to-mouth contact.

Aerosol Transmission: Aerosol transmission (large droplets or small particles) occurs when pathogens travel through the air to enter a host.  Aerosol might be large droplets (coughing, sneezing, vocalization, lancing abscess, dentistry), deposited on the mucus membrane.  Small particles are inhaled and generated during procedures such as suction, bronchoscopy, sweeping, vacuuming, and high pressure spraying.  Two zoonotic pathogens known to be transmitted over long distances are Coxiella burnetti and Mycobacterium bovis.
Vector-Borne Transmission:  Vector-borne transmission occurs when vectors such as mosquitoes, fleas, and ticks transmit pathogens.

III. 
Veterinary Standard precautions 

A.  
Personal protection action and equipment:

Hand Washing:  with plain or antimicrobial soap and water (scrub hands for 20 seconds) or alcohol based hand rub (apply to hands and let it dry).  Liquid or foam soap products should be selected rather than bar soaps.  Alcohol-based hand rubs are less effective against some nonenveloped viruses (e.g., caliciviruses, feline panleukopenia virus, and canine parvovirus), bacterial spores (e.g., Bacillus anthracis and Clostridium difficile), or protozoal parasites (e.g., cryptosporidia). The FDA has approved and CDC recommends hand rubs containing 60% to 95% ethyl or isopropyl alcohol for use in health-care settings.

Use Of Gloves And Sleeves: Gloves should be worn during examination of exotic animals, when contact with feces, body fluids, vomitus, exudates, during dental or obstetrical procedures, resuscitations, and necropsies and when handling diagnostic specimens (e.g., urine, feces, aspirates, or swabs cleaning cages, litter boxes, and contaminated equipment and environmental surfaces and when handling dirty laundry. Hands need to be washed after gloves removal. 
Facial Protection: Facial protection should be used whenever exposures to splashes or sprays are likely to occur (e.g. when lancing abscesses, flushing wounds, or suctioning and when performing dentistry, obstetrical procedures, or necropsies). 

Respiratory Tract Protection:  It is appropriate in certain situations, such as during investigations of ill psittacines (avian chlamydiosis), abortion storms in small ruminants (Q fever), unusually high mortality rates among poultry (avian influenza), or respiratory tract disease in M bovis–positive herds (bovine tuberculosis). A commonly used respirator is NIOSH certified N95 which required annual fit testing of the user. 

Protective Outerwear: Laboratory coats, smocks, aprons, and coveralls should not be worn outside of the work environment. 

Footwear:  should protect personnel from both trauma and exposure to infectious material. Recommendations include shoes or boots with thick soles and closed-toe construction that are impermeable to liquid and easy to clean. 

Head Covers: Disposable head covers provide a barrier when gross contamination of the hair and scalp may occur. Disposable head covers should not be reused.

Animal-Related Injury Prevention:  Prevention measures include: proper restraining, use of physical restraints, bite-resistant gloves, muzzles, sedations or anesthesia if necessary.

Protective Actions During Veterinary Procedures: Put animals with infectious diseases directly in the examination or isolation rooms. 

Needle Stick Injury Prevention: Use approved sharp container.  use needle removal device or forceps to remove needle, do not recap needles, or use 1-handed scoop technique or use forceps.

Dentistry, Bronchoscopy, Transtracheal Washes:  Protective outerwear, gloves and facial protection.  In humans, irrigation of the oral cavity with a 0.12% chlorhexidine solution significantly decreased bacterial aerosolization during dental procedures. Chlorhexidine solution can cause ototoxicosis in cats.

Resuscitation: Never blow into the nose or mouth of an animal or into an

endotracheal tube; instead, intubate the animal and use a manual resuscitator, anesthesia machine, or ventilator.

Obstetrics: Common zoonotic agents, including Brucella spp, C. burnetti, and Listeria monocytogenes, may be found in high concentrations in the birthing fluids of aborting or parturient animals and in stillborn fetuses. 

Necropsy:  Necropsy is a high risk procedure.  Veterinary personnel should routinely wear gloves, facial protection, and impermeable protective outerwear, cut-proof gloves should be used to prevent sharps-associated injuries.

Diagnostic Specimen Handling: Protective outerwear and disposable gloves should be worn when handling these specimens. Specimens to be shipped for diagnostic testing must be packaged and labeled according to International Air Transport Association regulations.

Wound Care:  Gloves and facial protection should be worn when lancing abscesses and lavaging wounds.

Cleaning And Disinfection Of Equipment And Surfaces: Quaternary ammonium compounds have been the most common type of disinfectant used on environmental surfaces in veterinary practice. Personnel should know about the chemical MSDS. Surfaces in areas where animals are housed, examined, or treated should be made of nonporous, easily cleaned materials. Use of high-pressure sprayers and similar devices that can disseminate infectious particles should be avoided. Litter boxes should be cleaned or disposed of at least daily by a nonpregnant staff member.

Isolation Of Animals With Infectious Disease:  Animals are kept in a designated room, access is limited, procedures are posted and a sign-in sheet should be used. Disposable supplies are recommended. Shoe or boot covers are preferred for small animal setting (compared to footbaths or foot mats). Remove organic materials before using footbaths (most disinfectants are inactivated in presence of organic materials).  The footbaths must be changes at least daily or when visibly dirty. 

Handling Laundry: Wear gloves handling soiled laundry, wash with standard laundry detergent and use highest temperature for drying.

Decontamination And Spill Response: Spills must be contained immediately using absorbent materials (paper towels, cat litter). The spilled fluids are kept in sealed, leak-proof plastic bag.  Area is cleaned by disinfectant (EPA registered) according to the label instructions. 

Veterinary Medical Waste (VMW): VMW includes sharps, tissue, contaminated materials and dead animals. The AVMA recommends voluntary compliance with the OSHA Bloodborne Pathogen Standard (29 CFR 1910.130).

Rodent And Vector Control: Pest populations are controlled largely by creating inhospitable environments; by removing the air, moisture, food, or shelter that pests need to survive; or by blocking access to buildings. Pesticides and rodent traps may be used as part of a comprehensive plan that includes environmental control measures.

Other Environmental Controls:  A break room for staff, dedicated refrigerators for food and biologics.

IV. 
Employee Health
The veterinary staff vaccination, rabies antibody titer, log of work-related injuries and exposure to infectious agents must  be recorded.  The staff should report health changes, including pregnancy. 

Rabies: Employees need to receive preexposure rabies vaccination and antibody checks according to ACIP recommendations.  Preexposure rabies prophylaxis—rabies vaccinations are given IM on days 0, 7, and either 21 or 28.  Rabies titers should be assessed every 2 years by use of a rapid fluorescent foci inhibition test.  A single booster rabies vaccination is given when the rabies titer is less than 1:5.  Postexposure rabies prophylaxis for preexposure-vaccinated personnel— Following rabies exposure, 2 rabies vaccinations are given on days 0 and 3; no human rabies immune globulin is given, and no serum titer test is performed. 

Tetanus:  Veterinary personnel should receive a routine tetanus vaccination every 10 years in accordance with ACIP recommendations.  In case of puncture wounds and last tetanus vaccination is >5 years, Employees should receive single dose of Tdap (tetanus, diphtheria, and pertussis) or Td (tetanus and diphtheria).   

Influenza: Veterinary personnel who work with poultry and swine are encouraged to vaccinate with influenza vaccine. This prevent human to swine infection and emergence of a new strain of influenza vaccine.

Management And Documentation Of Exposure Incident: Incidents should be recorded on  OSHA form 300 or 301 forms.  This information includes: 
· Date, time, and location of the incident

· Name of person injured or exposed

· Vaccination status of injured employee

· Names of other persons present

· Description of the incident

· Whether or not a health-care provider was consulted.

· Status of the animal involved (vaccination status, clinical condition, and any diagnostic test results

· Documentation of any report to public health authorities.

· Plans for follow-up

Staff Training And Education: It should include: infection control practices, the potential for zoonotic diseases, exposure, hazards associated with work duties, injury prevention, instructions in animal handling, restraint, and behavioral cue recognition.

Immunocompromised Personnel: Personnel with a weakened immune system due to disease or medication and pregnant women are more susceptible to infection with zoonotic agents.  Pregnancy increases a woman’s susceptibility to certain infectious diseases, such as toxoplasmosis, lymphocytic choriomeningitis, brucellosis, listeriosis, and psittacosis. 

High Risk Animals:  young, parturient, unvaccinated, stray or feral, fed raw meat diets, or housed in crowded conditions (e.g., shelters); animals with internal or external parasites; wildlife; reptiles and amphibians; and exotic or nonnative species.

QUESTIONS: 

1. Which of the following is the most common aerobic bacteria isolated from cat or dog bites?
a) Capnocytophaga canimorsus
b) Streptoccus epidermidis
c) Pasteurella spp
d) Bartonella spp

2. Which of the following bacterium usually does not cause bite wound infection?

a) Listeria spp

b) Capnocytophaga 
c) Fusobacterium
d) Bergeyella zoohelcum
3. T/F.  Dog bites result in more bacterial infection that cat bites.

4. Which of the following two zoonotic pathogens known to be transmitted over long distance?

a) Salmonella and Leptospira
b) Coxiella burnetii and Mycobacterium bovis
c) Brucella abortus and Staphylococcus aureus
d) Moraxella spp and Neisseria weaveri
5. The infection control planning includes which of the following:

a) Exposure avoidance

b) Engineering controls

c) Administrative controls

d) All of the above

6. All of the following bacteria may be found  in high concentrations in the birthing fluids of aborting or parturient animals and in stillborn fetuses EXCEPT:

a) Listeria

b) Salmonella

c) Brucella

d) Coxiella
7. Which of the following pathogens are not destroyed by alcohol-based hand rubs?

a) Caliciviruses

b) Feline panleukopenia

c) Canine parvovirus

d) Bacillus anthracis

e) Clostridium difficile
f) Cryptosporidia

g) None of the above

8. What is the CDC recommended alcohol content for ethyl or isopropyl alcohol as disinfectant?

a) 50-95%

b) 60-100%

c) 60-95%

d) 40-70%

9. Which of the following work conditions require respiratory protection?

a) Avian chlamydiosis

b) Abortion storms in small ruminants

c) Respiratory tract disease in M bovis–positive herds

d) All of the above

10. Which of the following procedures require facial protection?

a) Lancing abscesses

b) Flushing wounds

c) Suctioning

d) Dentistry

e) Obstetrical procedures

f) Necropsies

g) All of the above

11. T/F. Chlorhexidine solution can cause ototoxicosis in cats.

12. T/F. The AVMA recommends voluntary compliance with the CDC Bloodborne Pathogen Standard (29 CFR 1910.130).

13. How often rabies titer need to be assessed in veterinary staff?

a) Every year

b) Every 2 years

c) Every 5 years

d) Every 10 years

14. Which of the following treatment is recommended for a rabies vaccinated individual following a contact with a rabies suspicious animal?

a) Two rabies vaccinations on days 0 and 3

b) Two doses of human rabies immune globulins on days 0 and 3

c) Performing serum titer test

d) None of the above

15.  When a single booster rabies vaccine is needed in a vaccinated individual?

a) When the rabies serum titer is below 1:100

b) When the rabies serum titer is below 1:20

c) When the rabies serum titer is below 1:10

d) When the rabies serum titer is below 1:5

16. T/F. In case of puncture wounds while the last tetanus vaccination is >5 years, employees should receive a single dose of Tdap (tetanus, diphtheria, and pertussis) or Td (tetanus and diphtheria).   

17. Which form needs to be filled out after work related incident?

a) OSHA form 300 or 301

b) OSHA 200 or 2001

c) CDC 300

d) NIOSH 300 or 301

18. Which of the following are considered high risk animals for transmission of  zoonotic diseases?

a) Parturient animals

b) Animals housed in crowded conditions (e.g., shelters)

c) Animals with internal or external parasites

d) Wildlife

e) Reptiles and amphibians

f) Exotic or nonnative species

g) All of the above

19. Which of the below information is unnecessary for incident report recording?

a) Date, time, and location of the incident

b) Name of person injured or exposed 

c) Description of the incident

d) The first aid treatment that injured person was received

20. Which of the following zoonotic diseases pregnant women are more susceptible to?

a) Toxoplasmosis

b) Lymphocytic choriomeningitis

c) Brucellosis

d) Listeriosis,

e) Psittacosis

f) All of the above

21. T/F. The most common injury in the veterinary workplace is due to needle stick puncture during vaccination.

22. How often staff need to be fit tested for NIOSH certified N95?

a) Every 10 years,

b) Every year

c) Every 5 year

d) Once if life time.

ANSWERS:
1. c

2. a

3. F

4. b

5. d

6. b

7. g

8. c

9. d

10. g

11. T

12. F, should be OSHA

13. b

14. a

15. d

16. T

17. a

18. g

19. a

20. f

21. T

22. b

Warfield et al.  2009.  Filovirus infections.  JAVMA 234(9):1130-1140

Task 1 - Prevent, Diagnose, Control, and Treat Disease

Primary Species: macaques (although multiple species can be affected) 

SUMMARY: The review focuses on the zoonotic nature of filoviruses. 

Pathobiology - Ebola virus (EBOV) and Marburg Virus (MARV) are highly pathogenic viruses and are members of the family Filoviridae in the order Mononegavirales. There is 1 species of MARV and 4 species of EBOV, including Zaire, Sudan, Cote d’Ivoire, Reston, and a potential 5th species of EBOV, Bundibugyo, was isolated in 2007. Clinical signs of filovirus infection in humans include fever, chills, headache, myalgia, anorexia, abdominal pain, sore throat, nausea, vomiting, cough, arthralgia, and diarrhea. A maculopapular rash on the trunk and limbs is one of the more distinguishing clinical signs. During the peak of illness (usually 5 to 10 days after the onset of clinical signs), patients may have bleeding from the gastrointestinal and urogenital tracts, petechia, and hemorrhage from injection sites and mucous membranes. Differential diagnoses include malaria, cholera, influenza, typhoid fever, viral encephalitis, dengue fever, or other hemorrhagic viral fevers. Mortality rates are usually high (90%), depending on the location of the outbreak and the virus isolate involved. There are no approved treatments or vaccines for EBOV and MARV infections. In vivo, targets of infections are dendritic cells and macrophages. 

Epidemiology - Filoviruses were first discovered in 1967 in Germany and Yugoslavia in laboratory workers that became infected after processing blood and tissues from nonhuman primates infected with MARV that were imported from Uganda. Ebola virus was first discovered in 1976 during disease outbreaks in Zaire and southern Sudan. Ebola virus is now endemic in many parts of Africa. Filoviruses have been consistently linked with infections in nonhuman primates or associated with mines or caves. Nonhuman primates are not believed to be the reservoir species because the disease is highly lethal in this species.

Search for Reservoir Species - Many of the subsequent outbreaks of naturally acquired EBOV infections have been associated with contact with nonhuman primates usually those of African origin; however, nonhuman primates are generally considered intermediate, indicator, or end hosts because filovirus infection in nonhuman primates likely results in death. Lists of potential reservoir species have been complied based on geographic and temporal distribution of outbreaks. On two occasions, EBOV outbreaks among humans and nonhuman primates have been linked geographically and temporally; first in Gabon in 2001, then in the Democratic Republic of the Congo in 2005. However, EBOV has not been isolated from any trapped animal. Identification of a reservoir for MARV has been difficult because of the infrequency of outbreaks. Larger outbreaks of MARV occurred from 1998 to 2000 in the Democratic Republic of the Congo and from 2004 to 2005 in Angola. The Angolan outbreak was associated with MARV after development of several noscomial infections. The outbreak in the Democratic Republic of the Congo was associated with gold miners. MARV nucleic acids were detected in liver and spleen tissues and MARV-specific IgG was detected in serum of cave-dwelling fruit bats (Rousettus aegyptiacus). However, it may be that fruit bats are only one of several reservoir species or are possibly responsible for part of the transmission cycle.

Transmission and Prevention - Regions of large biodiversity such as rain forests in the Amazon, Africa, and Southeast Asia are areas in which the risk for human and animal contact is high. New opportunities for emerging zoonotic pathogens are also provided by international trade and travel. Illegal trade of exotic species and the burgeoning trade of illegal African bushmeat, including body parts of primates also put humans at risk for infection with lethal pathogens. Recent outbreaks of EBOV and MARV in Africa have been contained before the viruses have been able to spread to local areas because these viruses are highly virulent with mortality rates near 90%. Also, because the time course from infection to death and the severity of the clinical signs, officials can react quickly to institute and enforce quarantine measures. However, in the 2007 EBOV outbreak in Uganda, clinical signs in many patients were similar to influenza.  Efforts should be made to improve filovirus outbreaks in human populations at the local, national, and international level, including surveillance of wild and domestic animals and animal products. Unstable political situations in several Central African countries prevent active and consistent surveillance for EBOV and MARV outbreaks in nonhuman primates and humans.

Interventions for Filoviruses - There are no medical interventions or vaccines approved for treatment or prevention of filovirus infections in humans or other animals. Therapeutic vaccines (those administered after infection to reduce or arrest disease progression) appear to be the best candidates for effective treatment of highly lethal filovirus infections. Requirements for protective immune responses against filovirus infections are poorly understood. Whether antibody responses, cytotoxic T-cell responses, or both are required to protect humans and animals from filovirus infections is not known. Questions regarding many vaccine strategies including acceptable vaccine doses, optimal routes of vaccination, requirements for booster vaccinations, duration of immunity, safety considerations, the impact of prior immunity to the vaccine vector, and the inability of these vaccine strategies to cross-protect against multiple species of EBOV and MARV remain. Recently, study results indicate that monovalent and multivalent filovirus-like particle (FVLP)-based vaccines are efficacious against EBOV and MARV infections in rodents and nonhuman primates.

On the basis of current knowledge, it appears the filoviruses do not have the biologic potential to cause a catastrophic situation resulting in widespread illness and death; however, new strains of filoviruses are emerging with increasing frequency.

QUESTIONS:

1.
To date, how many species of Marburg and Ebola viruses have been isolated?

2.  
What is one of the more distinguishing clinical signs of filovirus infection in humans?

3. 
What are the cellular targets of infection in vivo?

4. 
Why are nonhuman primates generally considered intermediate, indicator, or end hosts?

5. 
MARV-specific IgG has been detected in serum of what species? 

6.  
What types of vaccines have been found to be efficacious against EBOV and MARV infections in rodents and nonhuman primates?
ANSWERS:

1.
To date, one species of Marburg virus and 4 species of Ebola virus (Zaire, Sudan, Cote d’Ivoire, Reston, and a potential 5th species of EBOV, Bundibugyo, was isolated in 2007) have been isolated.

2.
A maculopapular rash on the trunk and limbs is one of the more distinguishing clinical signs.

3. 
In vivo, targets of infections are dendritic cells and macrophages. 

4. 
Because nonhuman primates infected with filoviruses are likely to die, they are considered as intermediate, indicator, or end hosts.

5. 
MARV-specific IgG has been detected in serum of cave-dwelling fruit bats (Rousettus aegyptiacus).

6. 
Monovalent and multivalent filovirus-like particle (FVLP)-based vaccines have been found to be efficacious against EBOV and MARV infections in rodents and nonhuman primates.

Bird et al.  2009.  Rift valley fever virus.  JAVMA 234(7):883-893.

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Task 2 & 3

Species- several

 

SUMMARY: Rift Valley fever virus is a mosquito-borne pathogen of livestock and humans.  Viral infections are characterized by sweeping abortion storms and mortality ratios of approximately 100% in neonatal animals and 10-20% in adult ruminant livestock.  Rift Valley fever virus is classified as a Category A overlap Select Agent by the CDC and the USDA.  The virus is also classified as a high consequence pathogen with the potential for international spread by the World Organization for Animal Health.  The disease was initially thought to be isolated to the eastern Rift Valley region of Africa however outbreaks in South Africa, Egypt, Saudi Arabia, Yemen, and Madagascar have illustrated the potential for international spread.  

 

Rift Valley fever virus is an enveloped, negative-sense RNA virus from the Family Bunyaviridae.  The zoonotic potential of the virus in usually demonstrated in laboratory workers or veterinarians who have direct contact with infected animals during necropsy or obstetric procedures or through contact with infected blood.  Research on this virus in the United States is performed in BSL-3 enhanced facilities.  Good biosafety practices are required to prevent the spread but are not always practiced in the countries that the virus is endemic in.  Recognition of the RVF infection among humans historically often precedes the detection of the disease in animals.

 

Mosquitoes are the only important biological vector of RVF virus.  The virus has been isolated from more than 30 species of mosquitoes from at least 6 genera.  Experimental studies have revealed high vector competence among mosquito species in North America.  In eastern and southern Africa, the virus has 2 overlapping cycles of low level enzootic activity and periodic epizootics and epidemics.  Epizootics and epidemics are dependent on large scale weather events that result in heavy rainfall and high numbers of mosquitoes.  In western and central Africa where rainfall is more prevalent, the continuous enzootic and endemic patterns are dependent on the availability mosquito breeding habitats and the availability of susceptible animals.  

 

Many mammalian species are susceptible to RVF virus infection with outcomes that range from subclinical illness to sudden death.  A typical hallmark of virus infection is widespread abortion storms following heavy rainfall.  RVF disease in livestock is characterized by peracute to acute onset of inappetence, nasal discharge, and diarrhea.  Infected animals are highly viremic.  At necropsy, pathologic findings include diffuse hepatic necrosis, splenomegaly, and gastrointestinal hemorrhage.  Human infection is characterized by abrupt onset of malaise, myalgia, and arthralgia and in analogous in clinical appearance to dengue fever.  The most severely infected individuals (approx. 1%-2%) may develop multiple organ dysfunction and is associated with a 10%-20% case fatality ratio.

 

The high-titer viremia and pantropic nature of RVF in animals allows for a wide variety of specimens available for diagnostic testing.  It is essential that good field biosafety practices be followed during the collection of blood or tissue specimens.  For the detection of RVF virus, an integrated approach involving nucleic acid detection assays, virus antigen detection, and anti-RVF IgM or IgG antibody detection assays is essential.  There is no specific treatment for RVF virus infection other than supportive care.  

 

Various vaccines have been developed including formalin inactivated, attenuated, and via in vitro via chemical mutagenesis.  There is no vaccine approved for veterinary use in North America or Europe.  The live-attenuated Smithburn strain is immunogenic but causes abortion in 25% of adults and is not suitable for regions outside of the endemic zone.  The MP-12 vaccine was derived via chemical mutagenesis.  A single dose is safe and effective but the abortifacient properties are controversial.  Further studies are needed before the vaccine could be marketed for widespread use.  A recently developed recombinant vaccine has been reported and current studies are showing promising results.  

 

If safe and effective vaccines become available, their rational use will be essential to stop the spread of RVF virus among livestock.  The early recognition of an outbreak of a foreign animal disease by veterinary practitioners is a critical link in the control and eventual eradication of this disease.

 

QUESTIONS:

1.
What are other important veterinary and human medical pathogens from the Bunyaviridae family?

2.
Mosquito transmission where the virus is passed vertically is an example of _____________ transmission

3.
T/F   Chiropterans are known to play an important role in the natural cycle.

4.
T/F. In the United States, unexplained increases in livestock mortality ratios should be reported.  If true, who are they reported to?

5.
What is an experimental treatment that has only be used in Rhesus macaques?

ANSWERS:

1.
Nairobi sheep disease virus, Akabane virus, Crimean-Congo hemorrhagic fever virus, LaCrosse virus, sandfly fever Sicilian virus, and the hantavirus.

2.
Transovarial

3.
F, Their role is controversial.  The virus has been isolated from 2 bat species.  When experimentally inoculated, the bats do not develop clinical signs.  There is no evidence of prior RVF infection among 150 wild trapped bats.

4.
T, to the State Veterinarian as a suspected outbreak of a foreign animal disease.

5.
Recombinant human interferon gamma

Guerra.  2009.  Leptospirosis.  JAVMA 234(4):472-479. 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 2. Control spontaneous or unintended disease or condition

Species - several

 

SUMMARY:  Veterinarians serve an important role in public health by providing guidance and information on zoonotic diseases, including communication of risk factors and prevention and control measures to their clients and the general public.  Leptospirosis is a bacterial zoonotic disease with worldwide distribution.  It is caused by spirochetes of the genus Leptospira.  In humans, Leptospirosis in humans may cause a wide spectrum of clinical disease, including multiorgan failure with a high mortality rate.  Because of the lack of specific symptoms, it is sometimes difficult to make an accurate diagnosis in a timely manner.

 

Leptospires are gram-negative, highly motile, obligate-aerobic organisms that are tightly coiled with hooked ends.  Silver staining is the method of choice for identification in tissue specimens.   Organisms can be viewed without staining by darkfield or phase- contrast microscopy.  Mammals are the only class of animals capable of transmitting Leptospira organisms.  Maintenance hosts are generally mildly or not clinically affected, and rodents are the most importance maintenance host.  They can suffer more clinical signs when infected with serovars to which they are not adapted (incidental hosts) and may shed leptospires in limited quantities.   Infection is usually acquired early, and chronic urinary excretion of leptospires increases with age.  Once excreted in the urine, leptospires can survive in fairly moist environments for months to years.  Organisms are introduced into the body through abraded skin or via the mucosal surfaces of the eye, mouth, nasopharynx or esophagus.  For humans the most common sources of infection are direct contact with infected urine of animals or indirect contact with water or moist soil contaminated with infected urine.  Other routes of exposure include:  direct contact with blood or tissues of infected animals, ingestion of breast milk, via sexual contact, during pregnancy or via laboratory-acquired infection.  Leptospirosis is ubiquitous in nature.  Both wild and domestic animals may serve as reservoirs, and there is a seasonal prevalence for the warmer months of the year; in the US, more than 50% of cases are reported from July through October.  

 

Early signs of acute infection with Leptospirosis include fever, stiffness and vomiting; dehydration, pulmonary hemorrhage and shock may develop later.  In subacute infections, anorexia, signs of depression, conjunctivitis and rhinitis are commonly seen.  In chronically infected dogs, renal function accompanied by weight loss, vomiting, and polydypsia/polyuria (PU/PD).  Icterus, ascites and encephalopathy may also be seen.

 

Definitive diagnosis is typically based on results of serologic testing.  The Microscopic agglutination test is currently the diagnostic method of choice.  Other diagnostic methods for Leptospirosis include PCR assays; however, no PCR assay has been validated for use with clinical specimens.  Bacterial culture and isolation are not practical for rapid diagnosis because of the relatively slow growth of the organism.

 

Antimicrobial treatment is indicated for all patients with Leptospirosis.  Appropriate and timely administration of antimicrobials and supportive care are essential for a favorable outcome in the treatment of patients with moderate to severe Leptospirosis.  Aggressive fluid therapy and maintenance of electrolyte balance are highly important, and blood transfusion may be necessary if hemorrhagic conditions develop or occult blood loss is evident.  Patients with pulmonary hemorrhage frequently require intubation and mechanical ventilation.

 

Control and prevention is best managed by washing hands thoroughly with soap and water after handling or cleaning up after infected animals.  Personnel should also wear appropriate PPE and avoid contact with urine and other body fluids from infected animals.  Mostly, precautions should be taken to minimize contact of infected animals that may be shedding Leptospira organisms with other animals.  Vaccination of livestock and pets is the primary focus of prevention; however eradication is difficult due to its persistence in the environment.

 

QUESTIONS:

1. Which species of Leptospira is pathogenic to humans and a variety of mammals?

2. True or False????       The prevalence of chronic urinary excretion of leptospires decreases with age.

3. Which state consistently has one of the highest incidence rates of Leptospirosis among its’ agricultural workers?

a. Puerto Rico

b. Colorado

c. Illinois

d. Hawaii

4. Weil’s syndrome is the (which one - anicteric, icteric) form of the disease; the most severe complication seen is the development of _____________  _____________ resulting in death.

5. The most frequently reported clinical sign in infected horses is ________________ .

6. MAT stands for ___________________  _______________________  _______________________ and is the diagnostic method of choice.

7. All of the following antimicrobials were discussed in the treatment of patients with Leptospirosis except:

e. Doxycycline

f. Trimethoprim sulfamethoxazole

g. Ceftriaxone

h. Cefotaxime

i. Penicillin G

 

ANSWERS: 

1. Leptospira interrogans (p. 472)

2. False.  Prevalence increases with age (p. 472)

3. D.  Hawaii (p. 473)

4. Icteric; renal failure (p. 474)

5. Uveitis (p. 474)

6. Microscopic agglutination test (p. 472)

7. B.  Trimethoprim sulfamethoxazole was not mentioned (p. 475)

 

Patronek and Slavinski.  2009.  Animal bites.  JAVMA 234(3):336-346.  
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Task 4, TT 1.7
Species: Primary and Secondary, Dogs and cats

SUMMARY: This update discusses novel and noteworthy aspects of animal bites (dogs and cat in particular) since the 1988 zoonosis update.  

Epidemiology:

Species: Recent reports from the USA, Australia and Italy are consistent that dogs followed by cats (approx. 80% and <20% respectively) most frequently responsible for bite related injuries.

Frequency: Accurate incidence data for dog (or any other animal) bites and related injuries are not available due to the lack of a national system for reporting animal bites.  There is also a strong biased toward reporting more serious bite or viscous attack.

Hospital visits and costs: Animal-related exposures account for 0.2% of all Emergency Department (ED) visits.  Nationally, the incidence of dog bite-related hospitalizations has been reported as 2.1/100, 00 persons with a total cost of 235.6 to 253.7 million. Other costs include rabies post-exposure prophylaxis (PEP) and insurance claims for dog bites ($2 billion in 1995).

Propensity of dogs to bite:  Due to errors and misrepresentations in reports, it is difficult to achieve meaningful conclusions about predisposition of specific breed of dogs to bite or inflict severe bites.  In one study of dog bite-related deaths in 84 cases, most common breed was pit bull-type dog (28.6% death), followed by Rottweiler’s (19%) and German Shepherd dogs (11.9%).  Dogs that may pose little danger alone may become more dangerous in packs.  The risk factors for pack attacks appear to be lack of human social interactions, social feeding behavior and prey stimuli from the victim.

Setting:  The greatest risk of animal bites continues to be from dogs that are familiar to the victims and in the home setting.

Victim profile:  Children especially boys are more prone to dog bites.  

Circumstances of bites:   The circumstances of the animal bites are frequently not included in the bite reports, and when the precipitating action and victim behavior is reported, there is little consistency.  A variety of common canine behavioral problems, such as predatory, fear aggression, pain aggression, food aggression, protective or territorial aggression, dominance aggression, inappropriate herding behavior, inappropriate play, possessive aggression, can also increase the risk of bites. Children with deficit disorder may be at higher risk of dog bites.

Bite force:  Claims about bite force are frequently exaggerated or unsupportable.  Some reports indicated a force of 450 psi sufficient to penetrate sheet metal.  The bite force depends on dog size, head shape, gape, tooth size, training and motivation.  The bite force is even variable within the same breeds.

Clinical Features and Evaluation

Clinical features: Animal bite wounds are categorized into 3 groups on the basis of the type of injury: 

Avulsion: skin is torn away from underlying tissue and bone.

Lacerations: are tears in the skin or underlying tissue that result in irregular edges.

Punctures: teeth penetrating the skin or underlying structures.

Dogs: Avulsions and lacerations are associated more with dog bites due to their mouth design of canids and strength of the masseter-pterygoid complex muscles.  The characteristic lesion is that of a hole and tearing of the surrounding tissue or crushing underlying vasculature, tendons, nerves or joints.  Large brachycephalic dogs have a greater biting force than small dolichocephalic dogs.  

Cats:  Cat first bite and then hold their prey until they are motionless.  They puncture wounds inflicted by typically involve deep penetration of tissue and preservation of a largely closed wound. 

Ferrets: Attacks on infants (particularly face) suggest that it may be prompted by the scent of milk and formula.

Bats:  It rarely does major tissue damage.  However due to rabies transmission, patients must be fully evaluated for the need of rabies PEP.

Bite wound evaluation:  The evaluation should include 1. the wound (location, type, depth, contamination, edema, infection), 2.  The patient’s medical history, 3.  Amount of time elapsed before treatment, 4. Animal: identification of the animal and circumstances under which the bite occurred.

Detection of signs of pain during stretching or contracting muscles that control a joint or paresthesia or hypothesia of nerves in the area of a bite may be indicative of a compartmental injury or necrotizing infection.  Attacks to the trunk may cause rib fractures, pneumothorax or internal organ surgeries.  Children are often receive dog bites to the head and neck,  Radiography of the skull is recommended for all children that receive a dog bite wound to the head.  With regards to bites to the hand, cat bites are more difficult to treat than dog bites.  The middle and index finger was the most common sites on the hand.  Some of the reported complications with cat bites include arthritis, osteomyelitis, tenosynovitis, bacteremia and brain abscesses.  Poor outcomes associated with contamination of the closed spaces; within hand, digital pulp space, nail bed, flexor tendon sheath, joint spaces.  If any of these areas become infected, debridement, IV antibiotic administration should be considered. 

Microorganisms:

Aerobes:  Pasturella spp. are the most frequently detected in cat (P. multicida) and dog (P. canis) bite lesions.    The next more commonly identified bacteria are Streptococcus, Staphylococcus, Moraxella, Corynebacterium and Neisseria.

Anaerobes: The most common are Fusobacterium, Bacterioides, Posphuomonoa and Prevotella.

Cat bite wounds to the hands have high potential for infection.  The symptoms Pasteurella wound infection include, cellulites, lymphangitis, serosanguineous or purulent discharge, severe pain within 12-24-hour period.  The Pasturella multicida infection has a shorter incubation period compared to Staphylococcus or Streptococcus spp.  

Uncommon bacterial infections:  Capnocytophaga  canimorsus seldom isolated from the wounds, but it can cause severe wound infections and possibly death.  The incubation period can be as long as 2-4 weeks.  A bite is the usual route for infection; non-bite exposures such being licked by a dog can also infect humans.  Only 1/12 patients with C. canimorsus bite wounds developed systemic disease and septicemia; all were successfully treated with antimicrobials.

Infection rates and risk factors for infection:  Infection rates differ significantly between cats and dogs; cats 30-50% and dogs 2-4%.  Risk factors for infection includes, age>50 years, puncture wounds, full-thickness wounds, and wounds requiring debridement.  The extensive blood supply to the face may explain development of fewer infections with facial bite wound.  Hand wound are prone to development of complications because of the extensive number of small compartment and the lack of substantive soft tissue (36% of hand wounds become infected). A treatment delay over 24 to 48 hears is considered a risk factor for wound infection.  Cat bites can result in pain, swelling, erythema at the site, inflammation of the regional lymph nodes within 1-2 hours.

Treatment and management:  Treatment of bite wound includes high pressure irrigation with sterile physiological solutions, standard abscess treatment and debridement.  For hand wounds, administration of corticosteroids to reduce swelling, elevation of hand and immobilization in a splint is recommended for a 48-72 hours.  Rabies PEP and tetanus vaccination may be indicated depending on the patient prior vaccination history.

Primary versus delayed repair:  If the wound occurs within preceding 8 hours, thorough irrigation and debridement t is performed, one can consider primary closure.  The primary surgical repair has a better cosmetic outcome and enables care providers to avoid repeated anesthesia for wound care.  If wounds was received 24 hrs earlier, or there is an increased risked for complications or infections (i.e., hand wounds), primary enclosure is not recommended.  
Antimicrobial prophylaxis:  Prophylactic administration of antimicrobial remains controversial.  The data suggests that wound care is more important than antimicrobial prophylaxis.  Overall, the reports recommended microbial prophylaxis for patients after assessing whether the treatment had been delayed, type of animal that bit the person, anatomic structures involves, extent of the bite, person age and medical conditions.

Antimicrobials:  The choice of antimicrobial depends upon the flora of the biting animal and the skin of the victim. Amoxicillin-clavulanate potassium is the most commonly prescribed oral antimicrobial agents.  Hospitalized patients are typically administrated ampicillin sodium and sulbactam sodium via IV route.  Patients with a bite wound to the head with suspicion of skull fracture, should treat with antimicrobial that have a good CSF penetration such as vancomycin for gram positive, cefotaxime for gram negative microbes and metronidazole for anaerobes.

Dog bite prevention:  One obvious guideline for prevention of animal bite is to anticipate that dogs and cats with prior history of aggression more likely to bite in the future.  The interaction of children with dogs must be carefully monitored.

QUESTIONS:

1. According to the recent reports from the USA, Australia and Italy, which animal species is most frequently responsible for bite related injuries?

a. Rats

b. Cats

c. Dogs

d. Ferrets

e. bats

2. The risk factors for dog pack attacks include which of the followings:

a. Social feeding behavior

b. Prey stimuli from the victim

c. Lack of human social interaction

d. All of the above

3. Which of the following IS NOT usually the type of wound inflicted by animal bites?

a. Avulsion

b. Abrasion

c. Laceration

d. Punctures

4. Which of the following is the correct description of the “avulsion” wound?

a. Teeth penetrating the skin or underlying structures

b. Tears in the skin or underlying tissue that result in irregular edges.

c. Skin is torn away from underlying tissue and bone.

d. None of the above

5. Which of the following two wound types are mostly associated with the dog bite wound?

a. Laceration and avulsion

b. Avulsion and abrasion

c. Punctures and abrasion

d. Punctures and avulsion

6. Bite wound evaluation should include all EXCEPT:

a. The wound (location, type, contamination, infection)

b. Patient medical history and age

c. Breed of the biting animal

d. Amount of time elapsed before treatment

7. Which the following aerobic bacterium is the MOST frequently isolated from the bite wound?

a. Pasteurella 

b. Streptococcus

c. Pseudomonas

d. Clostridium

8. Which of the following bacteria is seldom isolated from the wounds but can cause severe wound infection and possible death in victims?

a. Streptoccus epidermidis

b. Corynebacterium canis

c. Chlostridium felis

d. Capnocytophaga  canimorsus 

9. For which of the following condition primary closure is not recommended?

a. Wound was received over 24 hours

b. Thorough irrigation and debridement was not performed

c. Wound was received 8 hours earlier

d. C only

e. A and b

f. C and a

10. Which of the following is the MOST used oral antibiotic for bite wound infection?

a. Amoxicillin-clavulanate potassium

b. Penicillin

c. Tetracyclin

d. Chloramphenicol

11. T/F.  Male and adults are more prone to dog bite.

12. T/F. Dog bite wounds are more prone to infection than cat bite wounds.

13. T/F. The extensive blood supply to the face may explain development of fewer infections with facial bite wound.

14. T/F. Inconsistency in dog-bite data collection preclude meaningful conclusions about bite circumstances and predisposition of specific breed.

15. T/F.  Cat bite can result in pain, swelling, erythema, inflammation of the regional lymph nodes within 1-2 hours.

16. T/F. The greatest risk of animal bites continues to be from dogs that are unfamiliar to the victims.

17. T/F. The Pasturella. multicida infection has a shorter incubation period compared to Staphylococcus. 

ANSWERS:

1. c

2. d

3. b

4. c

5. a

6. c

7. a

8. d

9. e

10. a

11. F. male and children is correct

12. F. opposite is true

13. T

14. T

15. T

16. F.  That is familiar to victims.

17. T

Haman and Silva.  2009.  Bovine spongiform encephalopathy.  JAVMA 234(1):59-74.  

SUMMARY: Bovine spongiform encephalopathy (BSE) was first described in 1987.  It has been an under-reported disease because the incubation period often exceeds the age of slaughter.  BSE is a member of a disease class referred to as transmissible spongiform encephalopathy (TSE) and is characterized as a fatal disease causing a slow onset encephalopathy that lacks an immune response and has characteristic protein deposits (prions) in the CNS. BSE is the only known TSE that is zoonotic to humans.
Clinical signs of BSE are usually nonspecific.  Definitive diagnosis requires brain tissue after death.  Histology reveals typical vacuolated changes most notable in the medulla oblongata at the level of the obex.
Prions are proteins that can propagate without nucleic acid.  "Infectious" prions convert the isoform of a native prion to that of the infecting prion.  This starts a chain reaction of progressive changes in the isoform of the native prions to the infective prions.  These newly altered prions accumulate leading to the clinical disease.
In general a species barrier prevents prions from different species to infect another.  The more an amino acid sequence differs the less likely a prion is to infect another species. There are exceptions to this species barrier wear prions can adapt their amino acid sequence to the host and thus become infective to other animals with a similar genotype. In fact, BSE may be a bovine-adapted sheep scrapie strain.  Another theory on the origin of BSE is that BSE originated from an atypical strain of BSE.
Epizootic infections in cattle are maintained through ingestion of infectious tissue from BSE-infected animals via meat-and-bone meal.  In the UK new cases of BSE were decreased by 80% within one year of banning the feeding of ruminant-derived protein to other ruminants.  Cattle are very susceptible to BSE with a threshold for an infective oral dose of less than 1 mg of infected brain material.  BSE is not known to transmit vertically, or through environmental contamination, or bird/rodent vectors or other vectors.

The natural TSE infection of humans is referred to as sporadic Creutzfeldt-Jakob disease (CJD).  When humans consume infective tissue from cattle with BSE the human disease is referred to as variant CJD (vCJD).  Unlike BSE, vCJD in humans involves widespread tissue infectivity.  Adolescents and young adults are most susceptible because of the requirement for a competent immune system.

The risk of vCJD transmitting between human patients is much higher than BSE because the prions are found in multiple tissues.  Routine surgical procedures can transfer vCJD if prion decontamination procedures are not followed.  Genetic polymorphisms of the human prion genome can affect susceptibility to BSE.  Unlike dogs and pigs, cats can develop feline spongiform encephalopathy caused by the BSE-associate prion.  The mean incubation period in cattle is estimated to be 4.5-5.5 years and the mean age of greatest susceptibility is .5-1.5 years.

Current diagnostic tests can determine infection in cattle only during the latter part of the incubation period and a definitive diagnosis of BSE in a suspicious animal requires the detection of characteristic BSE-associated prions in a sample of brain tissue.  Rapid-acting high-throughput immunoassays can detect disease associated prions several months before the onset of diagnostic histopathological changes.  A positive test using an immunoassay is followed by immunohistochemical testing or by a western blot which also enables identification of the strain of BSE prion.

Prions are very stable and it is very difficult to completely inactivate them in tissues, liquid waste or contaminated surfaces.  In high risk environments disposable instruments are recommended.  Contaminated materials should not be allowed to dry as this makes the prions more difficult to remove.  Fixative/disinfectants that cross-link protein chains will also further stabilize prions.  Similarly, steam cleaning makes prions more difficult to remove because the high temperature stabilizes the prion.  Effective removal of prions can be accomplished through protein denaturants, such as guanidine salts, incineration at 1,000 degrees Celsius, or autoclaving for 4.5 hours at 134 degrees Celsius.

QUESTIONS:
1. T/F Prions transfer between species very easily 

2. What is the correct term for the disease when BSE infects humans? 

3. T/F new immunoassays can detect the BSE at any stage of the disease 

4. T/F Formalin fixation is an effective way to kill prions


ANSWERS:
1. F 

2. Variant Creutzfeldt-Jakob disease 

3. F 

4. F

Sejvar et al.  2008.  Transmissible spongiform encephalopathies.  JAVMA 233(11):1705-1714.  

Task 1 (Prevent, Diagnose, Control, and Treat disease)

K7- Epidemiology

SUMMARY: The authors review the general characteristics of transmissible spongiform encephalopathies (TSE) and discuss the current knowledge and presence of the specific TSE's.  Although, TSE's are still fairly rare, events in the last decade have heightened the public’s awareness and curiosity about them.  TSE's are believed to be caused by abnormal isoforms of a cellular protein.  The abnormal proteins form amyloid fibril aggregates and induce neuron destruction through mechanisms that remain unclear.  TSE's are considered hereditary and transmissible.  The clinical features of prion disease include long incubation period and progressive neurologic dysfunction resulting in death.  TSE's in humans are CJD (variant, familial, and iatrogenic forms), fatal familial insomnia, sporadic familial insomnia, and Gerstmann-Straussler-Scheinker syndrome.  TSE's in animals include scrapie, bovine spongiform encephalopathy (BSE), chronic wasting disease (CWD), transmissible mink encephalopathy, and feline spongiform encephalopathy.  It is important to note that TSE's have a specific affinity for a certain species and it is thought that they have a great difficulty or inability to cause disease in other species.  TSE's are still considered zoonotic depending on the available routes of introduction and the likelihood that the particular TSE might breach the species barrier between the natural host and humans.

Scrapie- Scrapie is a TSE of sheep and goats.  It appears to be endemic throughout the world except in Australia and New Zealand.  Transmission occurs through licking of the newborns, the placenta, and other birthing material from infected dams.  Diversity of the genotypes at specific codons within the sheep prion gene influence susceptibility and resistance to scrapie transmission.  Classic and variant forms have been described.  Immunohistochemical detection of the prion agent is the gold standard for diagnosis.  Variant forms of scrapie do not appear to be as highly transmissible as classic forms.  There has been no epidemiologic or scientific evidence of scrapie transmission to humans.

BSE and vCJD- The TSE of bovines (BSE) has been linked to the TSE of humans-vCJD or variant Creutzfeldt-Jakob disease.  BSE became a household name in the 1990's with an outbreak in the United Kingdom peaking at >37,000 confirmed cases in 1992.  It is widely believed that perpetuation and spread of BSE was attributable to the practice of feeding MBM (products derived from neural and lymphoreticular tissues contaminated with the BSE agent).  Following the severe outbreak, a total ban on feeding any mammalian MBM to any farm animal or use of MBM as fertilizer was implemented.  There have been 2 atypical forms of BSE identified.  One is similar to human sporadic CJD.  By 2001, the incidence of BSE had rapidly declined in the United Kingdom but was still present throughout much of Europe.  In October 2007, BSE was identified in native born cattle in 25 countries including 3 in the United States.  During the early 90's, the United Kingdom implemented a surveillance program for CJD to look for changes in the pattern of CJD during the ongoing BSE epizootic.  Several cases of atypical CJD were identified.  Characteristics of the new vCJD (later changed to vCJD) included young age of onset and death (median age of death, 28 years) and a more protracted course of illness.  It was proposed that an oral route of transmission (ingestion of contaminated beef) was responsible for transmission to humans.  The peak of the vCJD epidemic occurred in 1999.  Current efforts at eliminating BSE from cattle are an important public health issue and several steps have been enacted to protect animal feed and human food supply from BSE contamination.  To date, the exposures have caused 200 cases of vCJD but the impact may not be known for several years with long incubation periods and the possibility of person to person transmission through infected blood products, contaminated surgical instruments, and possibly donated organs.

CWD- Chronic wasting disease is the TSE of deer, elk, and moose.  The disease was first identified in the mid-1960's and characterized by progressive muscle wasting, progressive neurologic dysfunction, and death.  CWD has been identified in free ranging and farmed cervids in western, Midwestern, and eastern United States and 2 Canadian provinces.

 CWD may be transmitted directly via animal to animal contact and via environmental contamination with the CWD agent.  Transmission is more similar to that of scrapie than that of BSE.  Environmental contamination with infected saliva and possibly feces is an important route for lateral transmission throughout the herd.  There is no scientific evidence to support zoonotic transmission of CWD from cervids to humans.  Public health officials promote precautionary measures to hunters and taxidermists and surveillance remains prudent.

QUESTIONS:

1.
TSE transmission can occur vertically and horizontally.  T/F

2.
All TSE's are considered to be a zoonotic pathogen  T/F

3.
Where did the largest outbreak of BSE occur?

ANSWERS:

1.
T

2.
F

3.
United Kingdom

Babcock et al.  2008.  Legal implications of zoonoses for clinical veterinarians.  JAVMA 233(10):1556-1563.  

Task 8 - Educate Scientific, Animal Care and Ancillary Staff; K1 Laws, regulations, and standards, as they relate to requirements for properly trained individuals

SUMMARY: This article discusses numerous legal cases related to legal issues that have occurred to veterinarians and veterinary hospitals due to zoonotic diseases, both from employees and from clients.  There is currently some debate as to who is responsible for educating people about zoonotic diseases.  Physicians are charged top provide medical care to humans, but veterinarians have far more experience with animal diseases and parasitology.  Despite not being legally able to provide medical care for humans, veterinarians have been found liable for not discussing the possibilities of catching diseases from their pets.  This article also mentions some limitations of the AVAMA-PLIT insurance in covering issues that may not technically be malpractice, but the veterinarian is still found to be at fault.

There are 4 elements that must be present to sustain a claim of malpractice: duty, a breach of the applicable professional standard of care, causation, and damages.  There is a bit of confusion as to what the duty of a veterinarian is  because we are charged, via the veterinarian’s oath to “use my scientific knowledge and skills for the benefit of society, […] the promotion of public health, and advancement of medical knowledge.”  While this is an ethical duty, legal duty is not breached unless written laws are violated or actions fall below the appropriate standard of care.  Some pitfalls in providing appropriate standard of care can be failing to recommend preventative measures (e.g. lack of endoparasite control leading to larval migrans), failing to advise clients on the dangers of exotic pets (e.g. monkeypox outbreak in 2003 from prairie dogs), and failure to advise clients to seek care from a physician.  Causation relates to whether the injury or damage was actually done by the direct actions of the veterinarian or if it could have occurred elsewhere.  New technologies permit the specific animal sources of certain infectious agents to be determined with a high degree of specificity.  Damages can include legal fees, medical bills or in some cases pain and suffering.

There is also liability potential in the workplace or clinic.  Failure to educate employees about zoonoses and failure to provide PPE (with training) can leave the veterinarian or establishment to be liable for harm to employees who contract zoonotic diseases.  The article references cases of leptospirosis, but in the field of lab animal medicine, our employees can be exposed to many other and potentially more dangerous pathogens.  Some ways to decrease liability potential are to have clients sign documents stating that they decline some diagnostic or therapeutic interventions (such as fecal exams and rabies vaccination) and for larger establishments to be proactive about PPE and education of employees about risks in the workplace.

QUESTIONS:
1.  T or F:  Veterinarians have both ethical and legal duties relating to zoonotic disease issues.

2.  T or F:  Veterinarians can only be held liable for malpractice relating to the care of an animal and not for human health related issues.

3.  T or F:  PPE usage and education is the responsibility of both the employee and the employer.
ANSWERS:
1.  
T

2.  
F

3.  
T

 

Glynn and Lynn.  2008.  Brucellosis.  JAVMA 233(6):900-909

SUMMARY: Brucellosis is one of the world's most common zoonotic diseases and poses a threat to human health and agriculture. The causative agent of brucellosis is a gram negative coccobacillus bacteria grouped into six major species, B. abortus, B melitensis, B suis, B canis, B ovis, and B neotomae. Each species has a strong host preference but those species with S-LPS in their outer membrane (B abortus, B melitensis, and B suis) are the most commonly identified species affecting humans. Brucella canis which does not express S-LPS can cause human illness of decreased severity and must be considered in canine breeding operations. The infective dose for humans is very low and Brucella can be transmitted via direct contact with infected tissue through breaks in the skin, ingestion of contaminated tissues or milk products, and inhalation or mucosal exposure to aerosolized bacteria.  Live Brucella vaccines can also cause infection in humans and clinical disease in animals. Brucella species are facultative intracellular pathogens and establish infection by invading macrophages and evading macrophage-induced host protection mechanisms making the organism difficult to diagnose and treat. In humans, the incubation period is typically 2-3 weeks and chronic infections may only result in clinical signs years after exposure. Most commonly, clinical symptoms are systemic and include undulant fever, malaise, headache, and sweating. These may be combined with specific signs such as arthritis, organ involvement, and genitourinary signs. Abortions are possible in pregnant women. Diagnosis of Brucellosis is by serologic testing for antibodies against the S-LPS and can be detected as early as the first week of infection although IgM and IgG peak at approximately 1 month after infection and can persist for 1 year of more. Sensitivity and Specificity for the test is high in endemic areas but false positives are common in the US where endemicity is low. Brucella canis cannot be detected via this method. The standard treatment for Brucellosis includes a regimen of doxycycline and rifampin for a 6-week period. Treatment in animals is not considered effective or recommended. 

Brucella abortus, B melitensis, and B suis have been identified as Category B bioterrorism agents because they are easily capable of causing considerable morbidity if used in a mass event. They are under joint regulation between the CDC and the USDA as pathogens capable of severe effects on the food supply. Any research or other work with these pathogens must be registered with these regulatory agencies. Prevention among humans is based on control in animal populations. Vaccines have been developed for cattle and small ruminants but control of wildlife species has proved to be very difficult. Prevention of laboratory –acquired infections is based on GLP and ensuring that cultures of Brucella organisms are treated according to Biosafety level 2 practices. Biosafety level 3 procedures, containment and equipment are recommended.  

 

QUESTIONS:

1.  
T/F: Species of Brucella that express the S-LPS in the glycocalyx have greater zoonotic potential. 

2.
Working with Brucella species in a laboratory environment requires:

a.
Registration with CDC and USDA

b.
Biosafety level 1 precautions

c. 
Vaccination of all personnel working with the organism 

d. 
Preventative doxycycline and rifampin for all personnel

3. 
T/F: Diagnosis of Brucella canis requires simple ELISA serology.

4. 
Brucella abortus has the greatest affinity for what species?

 

ANSWERS:

1. 
T

2.
A

3. 
F

4. 
Bovine

Dvorak and Spickler.  2008.  Glanders.  JAVMA 233(4):570-579

ACLAM Task Designation: Task 1 - Prevent, Diagnose, Control, and Treat Disease / Zoonosis

Species: Horse

SUMMARY: Glanders is caused by Burkholderia (Pseudomonas) mallei, a non-motile, non-sporulating, facultative intracellular, Gram -, bacillus. It is not resistant to inactivation and only survives for a very short period outside the equine host (contrary to the closely related B. pseudomallei). It is highly contagious and most mammals are susceptible, however natural infections apart from equids are rare (Felids particularly susceptible, guinea pigs and hamsters are highly susceptible and have been used for diagnosis or experimental studies). Bacteria are released in the skin exudates and respiratory secretions and the transmission occurs by ingestion, aerosols or contaminated objects/tissues for equids and humans (direct contact with mucous membranes, skin abrasions or inhalation). Carnivores can be infected by ingesting contaminated meat. It is zoonotic (although humans accidental hosts and infection is rare, signs similar to equids and painful, aerosol contamination can lead to rapid respiratory disease and septicemia) and has been used as a bioterrorism weapon, classified category B bioterrorism agent by the CDC (Check the CDC categories for Board review purposes http://www.bt.cdc.gov/agent/agentlist-category.asp). Eradicated in USA, Canada, Australia and Western Europe, it is still endemic in the rest of the world and is considered a notifiable animal disease by OIE.  Clinical signs in equids: acute or chronic with latent carrier stage. 
Upper resp. infection with multiple nodules (granulomas) and ulcers lead to thick, hemorrhagic, mucopurulent nasal discharge if ruptured. Regional LN enlarged and can suppurate and drain. If healing, characteristic stellar scars remain in the nasal mucosa +/-
Pulmonary infection (in 1-14 days) develop with round, firm, grayish and encapsulated nodules (granulomas) in the lung that are caseous and can become calcified. If extensive, the infection can lead to consolidation of the lungs and pneumonia.  The equids are usually depressed, anorexic, coughing and feverish (40°C or 104°F).
Cutaneous infection (in 1-5 days) or FARCY leads to superficial or deep subcutaneous abscesses w/ or w/o ulceration and lymphadenitis. Lymphatics can become swollen and filled with purulent exudate (farcy pipes) or develop nodules (farcy buds) mainly in the extremities. Internal organs (liver, spleen and testes) can become infected.
Differential diagnosis: strangles (Streptococcus equi), epizootic lymphangitis (Histoplasma farciminosum), sporotrichosis (Sporothrix schenckii), ulcerative lymphangitis (Corynebacterium pseudotuberculosis) and melioidosis (B. pseudomallei). The last one is the most difficult to distinguish because of cross-reaction (serology and hypersensitivity test, false-positive in glanders screening tests problematic for import/export of animals).
Diagnosis: isolation and identification of B. mallei in cultures of samples from lesions or various exudates (slow growth on blood agar culture) is the gold standard. More selective mediums have been developed to be more specific to B. mallei and automated bacterial identification systems do not always correctly identify this organism. B. mallei stains weakly and irregularly with methylene blue, Wright or Gram stains. In tissues, Giemsa seems the best stain. Abundant bacteria in smears from fresh lesions are seen under microscopic examination. A skin test based on cell-mediated hypersensitivity to mullein intra-palpebral injection (possible SC or topical ophthalmic prep, but less desirable). However, cross-reactivity is possible with false-positive (other B. spp and streptococcus equi) and sensitivity for diagnosis is limited. ELISAs have been developed and are being used, as well as rose Bengal test in Russia with promising results. PCR not specific enough, but development of new genetic tools ongoing.
Treatment: Not advised for animals b/c zoonosis and not effective (animals remaining subclinical and shedding). In humans, several antimicrobials available and route depends on form and severity of the disease. Surgical drainage is advised in addition to antimicrobials treatment. Resistance to Penicillin and streptomycin. No existing vaccine.
Prevention and control: Reportable to OIE and USDA area veterinarian or State veterinarian, mullein and complement fixation tests are the approved assays for international trade. Glanders is an exotic disease. If detected, all infected and positive animals should be euthanized and exposed animals quarantined and retested with assessment of normal equids. Carcasses or contaminated bedding/feed should be burned or buried and equipment in contact disinfected.  B. mallei susceptible to many common disinfectants as well as to UV irradiation, sunlight, heat 131F (55C) for 10 min. Requires biosafety containment level 3 in labs and masks, gloves, face shields and gowns should be worn.

QUESTIONS:
1.
Is glanders a reportable disease? Y/N
2.
Is there a vaccine against glanders? Y/N
3.
What is the gold standard for Glanders diagnosis?
4.
What is the differential diagnosis for Glanders?
5.
What are the 2 tests officially used for international trades and recognized by OIE?
6.
Which biosafety level is required when working in the laboratory with B. mallei?
7.
In which CDC bioterrorism agent category is Glanders?
ANSWERS:
1.
Y 

2.
N

3.
Isolation and identification of B. mallei in cultures 
4.
Strangles (Streptococcus equi), epizootic lymphangitis (Histoplasma farciminosum), sporotrichosis (Sporothrix schenckii), ulcerative lymphangitis (Corynebacterium pseudotuberculosis) and melioidosis (B. pseudomallei). 
5.
Mullein test and complement fixation tests 
6.
3 
7.
B
	Shadomy and Smith.  2008.  Anthrax.  JAVMA 233(1):63-73

 

SUMMARY: Anthrax is an ancient disease that has periodic outbreaks around the world.  It has gotten recent attention because of bioterrorism potential.  Anthrax is caused by a spore-forming, nonmotile, gram-positive rod bacterium (Bacillus anthracis).  It grows in chains on various media and produces a characteristic capsule when stained with polychrome methylene blue.  Spores are produced as a result of exposure to air or nutrient deprivation and are resistant to desiccation, heat, UV light, and many chemical disinfectants.  They can remain dormant for decades.  Anthrax has 3 main virulence factors (poly-D-glutamic acid capsule and protein endotoxina ET and LT) encoded on 2 plasmids.  In animals, infection usually occurs after grazing species accidentally ingest spores.  Herbivores are considered the most susceptible, while carnivores and omnivores are more resistant.  Humans get infected through handling carcasses of infected animals.  Clinical signs in animals include edema, hemorrhage, and necrosis.  Symptoms in people depend on route of exposure: cutaneous, gastrointestinal, or inhalation.  Most human cases are cutaneous.  Control of anthrax includes vaccination and antibiotics (if already exposed or infected) and incineration is the best method of disposing of anthrax containing animal carcasses.

 

QUESTIONS:
1.  T/F: Anthrax was the first etiologic agent proven with Koch's postulates.

2.  All of the following apply to anthrax bacterium, except:

a.  Susceptible to penicillin

b.  Motile

c.  Contains capsule

d.  Immediate hemolysis when cultured on blood agar

3.  What is the natural reservoir of anthrax? 

4.  T/F:  If you suspect an animal has died from anthrax, you should immediately do a necropsy.

 

ANSWERS:
1.  T

2.  d

3.  soil

4.  F.  Do not incise the carcass!

 

	


Alexander.  2006.  Zoonosis Update: Screwworms.  JAVMA 228(3):357-367.  
Task 1. Prevent, Diagnose, Control, and Treat Disease

Task 3. Provide Research Support, Information, and Services

Task 4. Develop and Manage Animal Husbandry Programs

Task 10. Design and Conduct Research 

SUMMARY:  The extensive article reviews the features of New World Screwworm flies (NWSF) and Old World Screwworm flies (OWSF), the history of NWSFs in the United States and the NWSF eradication program involving the Sterile insect technique, the current status of NWSF populations in the Western Hemisphere, incursions of NWSFs into the Eastern Hemisphere and areas from which the species has been eradicated in the Western Hemisphere, new developments in the detection of screwworms and prevention of infestation, and recent developments involving OWSFs in the Middle East.

	
	Primary Screwworms
	Secondary Screwworms – infest a wound only after a primary screwworm has initiated tissue damage

	
	New World screwworm fly
	Old World screwworm fly
	
	

	Genus/species
	Cochliomyia hominivorax
	Chrysomya bezziana; and 4 other species
	Cochliomyia macellaria
	Chrysomya megacephala

	Distribution
	Western Hemisphere
	Eastern Hemisphere
	Western Hemisphere
	Eastern Hemisphere

	Description of adult
	Adult fly:~8-10 mm in length, yellowish-orange face, and 3 dark, longitudinal stripes on the thorax
	Adult fly:~8-12 mm in length, green to blue with no more than 2 dark, longitudinal stripes on the thorax
	
	

	Photos
	Adult, Fig.1, p. 357; Larva, Fig.2, p.358
	
	
	

	Description of larvae
	May reach 17 mm in length
	May reach 18 mm in length
	
	

	Life Cycle
	Adults: Gravid females oviposit 100-300 eggs on dry margins of fresh wounds.  Gravid female feeds on wound exudates.  Female mates only once, a female may lay as many as 3000 eggs during its lifetime.  

Eggs: hatch after 10-20 hr incubation period, and larva feed on host’s live flesh.  Larvae mature in 4-12 days.  During this time, the wound develops a distinct odor that attracts more gravid females that lay additional eggs.  

Larvae pupate after dropping to the ground and burrowing into the soil, and adults emerge in ~3-5 days.
	
	

	Disease
	Myiasis
	Myiasis
	Facultative myiasis
	Facultative myiasis

	Clinical Signs
	Invades any wound and natural openings, i.e., wire cuts, scratch, insect/tick bites, the navel, eyes, nares, dehorning, docking, castration, and branding.
	
	

	Diseases in Humans
	Orbits, nasal passages and sinuses, scalp, ear pinnae, legs, ingrown toenails, male and female urogenitalia, navel, skin, meninges, intracranial spaces, axillae, pharynx, throat, esophagus, and oral cavity
	Orbits, nasal passages, ears, oral cavity
	
	

	Diagnosis
	1. Larvae submission, microscopic exam, allowed to mature into an adult for accurate identification.  Slow process

2. ELISA in development

3. PCR, Taylor et al.

4. Detector dogs

	Control measures
	Sterile insect technique
	Vaccine development, Sukarsih, et al. 
	
	

	Treatment:

Animals
	Dicyclanil, fipronil, doramectin, ivermectin
	Ivermectin


	
	


QUESTIONS:

1. Name the genus and species of the New World and Old World Screwworms.

2. Define myiasis.

3. True or false: Female screwworm flies mate only once.

4. How many eggs can one female lay during its lifetime?

5. In _____ days the larvae mature.

6. Larvae pupate after dropping to the ground and borrowing into the soil, and the adults emerge in approximately ______ days.

7. What year were screwworm flies first identified in the western US?

a. 1800

b. 1825

c. 1850

d. 1900

8. What method was used to sterilize the male NWSF?

a. Surgery

b. Hormones

c. Pesticides

d. X-rays

9. What multiyear natural event caused a shift in livestock populations east?

10. What year were NWSF populations eradicated from the US and by means of ___________?

11. The last natural incursion into the US from _______ occurred in ____ County, _____, in August _____.

12. NWSF were eradicated from Mexico in what year?

13. October 2004: NWSFs were eradicated from all countries of North and Central America and Panama in:

a. 1985

b. 1995

c. 2000

d. 2004  

14. Wildlife serves as maintenance hosts for the NWSF.  Name two species that may be affected.

15. The most recent identification of larvae from an animal in the US (Texas) occurred in what year?  Who submitted the larvae?

16. USDA-APHIS implemented a ____ day quarantine and inspection process for all horses imported from countries in which NWSFs and OWSFs are endemic.

a. 5 days

b. 7 days

c. 10 days

d. 30 days

17. True or False: NWSFs have been transported to the Eastern Hemisphere on several occasions.

18. What two countries are free of screwworms?

19. The range of the OWSFs began to expand in the mid-_____ to include several _______________ countries.

20. Name a treatment option for screwworms.

ANSWERS:

1. NWSF: Cochliomyia hominivorax; OWSF: Chrysomya bezziana
2. Myiasis is the infestation of tissue with fly larvae in humans and other animals.

3. True

4. As many as 3000

5. 4-12 days

6. 3 to5 days

7. b. 1825

8. d. x-rays

9. A multiyear drought of the 1930’s

10. 1966, eradication by means of sterile insect technique.

11. 1998, the rancher in Edwards County, Texas.

12. 1991

13.  d. 2004

14. Eastern cottontails (Sylvilagus floridanus), jackrabbits (Lepus californicus), opossums (Didelphis virginiana), and white-tailed deer (Odocoileus virginianus)

15. The last natural incursion into the US from Mexico occurred in Star County, Texas in August 1982.

16. b 7 days

17. True

18. Australia and New Zealand

19. The range of the OWSFs began to expand in the mid-1980’s to include several Persian Gulf countries.

20. Dicyclanil, fipronil, doramectin, ivermectin

Jay et al.  2005.  Zoonosis Update: The arenaviruses.  JAVMA 227(6):904-915.

SUMMARY: Arenaviridae is a diverse group of RNA viruses with murid rodents as the principle reservoirs.  The hallmark of the arenaviruses is their ability to establish chronic infections in their respective principle rodent hosts.  The gold standard diagnostic test for the arenaviruses is virus isolation.  Some of the arenaviruses, specifically those 5 that can cause hemorrhagic fever, must be handled under BSL-4 conditions and are categorized by the CDC as Category A bioterrorism pathogens.  Like most enveloped viruses, the arenaviruses are killed by heat, UV light, Gamma irradiation and by most detergents and disinfectants, but they have the potential for high infectivity and high case-fatality rates.  In cleaning, efforts must be made to minimize aerosolization.  Veterinarians must be aware that research animals, rodent cell lines, wild-caught rodents, and "pocket pets" can potentially infect humans with arenaviruses.   

QUESTIONS:

1.  
Naturally occurring outbreaks and deaths among captive marmosets and tamarinds have been attributed to which of the following arenaviruses?

A.
Guanarito virus

B.
Junin virus

C.
Lymphocytic choriomeningitis virus

D.
Lassa virus

2. 
True or False.  Arthropod vectors have been implicated in the transmission of arenaviruses.

3.  
The potentially fatal clinical syndrome characterized by insidious onset of nonspecific signs followed by bleeding manifestations and shock is known as.

A.
Bacterial hemorrhagic fever

B.
Viral hemorrhagic fever

C.
Meningitis

D.
Viral meningitis

4.  
The reservoir of Lassa virus, one of the arenaviruses, is the:

A.
Mus musculus

B.
Rattus rattus

C.
Rattus norvegicus

D.
Mastomys natalensis

5.  The primary host of Junin virus, the arenavirus that is the causative agent of Argentine hemorrhagic fever, is:

A.
Calomys musculinus

B.
Mus musculus

C.
Mastomys natalensis

D.
Rattus norvegicus

6.  
The principle host of lymphocytic choriomeningitis virus is:

A.
The house mouse

B.
The Syrian hamster

C.
The Chinese hamster

D.
The Guinea pig

7.  
The reservoir of Machupo virus is:

A.
The house mouse, Mus musculus

B.
The California mouse, Peromyscus californicus

C.
The hispid cotton rat, Sidmodon hispidus

D.
The large vesper mouse, Calomys callosus

8. 
The reservoir of Venezuelan hemorrhagic fever, also known as Guanarito virus, is the:

A.
Large vesper mouse

B.
The short-tailed cane mouse

C.
The hispid cotton rat

D.
The cotton rat

#9-11: The following arenaviruses are associated with North American rodents.  Match the rodent(s) to the Virus.  Rodent choices: 

A.
Sigmodon hispidus, the hispid cotton rat; 

B.
Neotoma albigula, the white-throated wood rat, and other Neotoma species; 

C.
Peromyscus californicus, California mice

9.
Whitewater Arroyo virus

10. Bear Canyon Virus

11. Tamiami virus

12. True or False.  Transmission of LCMV by solid organ transplantation is documented.

13. True or False.  LCMV causes glomerulonephritis in mice and shortens their lifespan by a few months.  Renal deposition of virus-antibody complexes is thought to cause the disease.

ANSWERS:

1. 
C

2. 
False

3. 
B

4. 
D aka the natal multimammate mouse

5. 
A. aka the drylands vesper mouse

6. 
A, the house mouse Mus musculus

7. 
D

8. 
B. aka Zygodontomys brevicauda

9. 
B

10. C

11. A

12. True

13. True

Chomel et al.  2004.  Zoonosis Update: Cat scratch disease and other zoonotic Bartonella infections.  JAVMA 224(8):1270-1279.

SUMMARY: There is an excellent table with the article labeled Appendix after the references which lists all of the Bartonella spp. along with their epidemiologic features

Bartonella spp are fastidious, hemottropic, gram negative rod organisms. They are aerobic and oxidase negative organisms. In culture these organisms require specific axenic media (enriched with rabbit or horse blood) and the culture must be performed at 35(C with an atmosphere containing 5% carbon dioxide. Identification of the bacteria is based on the polymerase chain reaction. 

Bartonella spp. are usually vector borne and the vector varies with the Bartonella species involved. Cats are the main reservoir of this bacterium and the disease is transmitted from cat to cat via the cat flea (Ctenocephalides felis). Four Bartonella spp. have been isolated from domestic cats: B henselae, B clarridgeia, B koehlerae, and B weissii (now named B bovis). There are two main genotypes of B.  henselae genotype I and II or genotype Houston I and genotype Marseille. Domestic cats are the main reservoir of B henselae.

Many new species of Bartonella have been identified in mammals and include rodents and ruminants. There has also been an increase in the reported numbers of infections in humans and dogs caused by Bartonella spp. associated with rodents.  In dogs B vinsonii subspecies berkhoffii has been identified as an important cause of endocarditis, and was the cause of endocarditis in one human. Several tick species may be able to transmit B vinsonii subspecies berkhoffii in different regions of the country and co transmission of Bartonella with Ehrlichia or Anaplasma spp. should be anticipated. 
Rodents and cats serve as a potential reservoir for Bartonella infections in both humans and dogs. Rats (Rattus norvegicus) are the main reservoir of B elizabethae. Coyotes (Canis latrans) appear to be the major wildlife reservoir for B vinsonii subspecies berkhoffii in the western United States. White footed mice (Peromyscus leucopus) are the reservoir of B vinsonii subspecies arupensis, which has been isolated from 5% of the mice captured in Minnesota and Wisconsin.  Bartonella organisms have also been isolated from raccoons (Procyon lotor) and gray foxes (Urocyon cinereoargenteus). 

California ground squirrels (Spermophilus beecheyi) have recently been identified as the main reservoir of B washoensi. In 41 California ground squirrels that were evaluated 17% were positive for B washoensis. Similarly, a previously unknown Bartonella spp. has been identified in Prairie dogs (Cynomys ludovicianus) and in the fleas that they carried.
Cat scratch disease is not a reportable disease in humans in most countries. Connecticut is the only state in the US where the disease is reportable. The disease is more likely to occur in children and young adults. Transmission occurs via cat scratch or bite. Transmission may also occur via fleabite or tick bite. The prevalence of bacteremia in young cats is usually higher than in adult cats. Direct transmission from cat to cat in a flea-free environment and vertical transmission from infected queens to their kittens has not been detected. Warm and humid climates are strongly associated with the presence of antibodies against B henselae and ectoparasite infestation in cats further support arthropod vector involvement in transmission.

Bacillary angiomatosis and bacillary peliosis are unusual vascular proliferative lesions observed in immunocompromised humans as a result of infection with B henselae or B Quintana. These spp. of Bartonella have also been associated with cases of endocarditis in immunocompetent and immunocompromised humans. 

CLINICAL FEATURES

Humans: In immunocompetent patients cat scratch disease caused by B henselae is mainly characterized by a benign regional lymphadenopathy. Seven to 12 days after receiving a cat scratch (or bite) a papule and then a pustule develop at the inoculation site. Atypical manifestations may develop in 5%-15% of humans with cat scratch disease; these may include Parinauds Oculoglandular syndrome, encephalitits, endocarditis, hemolytic anemia, hepatosplenomegaly, glomerulonephritis, pneumonia, relapsing bacteremia, and osteomyelitis. Cat scratch disease encephalopathy, which is possibly associated with immune-mediated symptoms caused by B henselae, is one of the most severe complications of cat scratch disease. Patients with cat scratch disease encephalopathy usually completely recover within 1 year without any sequelae. 

In immunocompromised patients, bacillary angiomatosis is one of the most common clinical manifestations of Bartonella infections. Chronic vascular proliferative lesions, which are clinically and histologically similar to verruga peruana caused by B bacilliformis, are observed. Persons infected with HIV that have CD4+ cell counts of <50/mm3 are likely to develop lesions of bacillary angiomatosis. 

Cats: Because of the high prevalence of infection with B henselae in cats, it has been difficult to associate infection with specific clinical signs.  For cats that were experimentally infected with B Henselae, fever was one of the most commonly observed clinical signs. The fever developed within a few days of infection and persisted for 2 days to a few weeks. Local inflammation (erythema and swelling) at the site of inoculation and lymphadenopathy were also observed. Lethargy and anorexia have also been reported in experimentally infected cats. B henselae has also been implicated as a potential cause of uveitis and was recently associated with endocarditis in the cat.

Dogs: B Vinsonii subspecies berkhoffii has been identified as an important cause of endocarditis in dogs. The known clinical spectrum of this infection in dogs continues to expand and includes cardiac arrhythmias, endocarditis, myocarditis, granulomatous lymphadenitis, and granulomatous rhinitis. In humans and dogs Bartonella associated endocarditis usually involves the aortic valve and is characterized by massive vegetative lesions. After experimental infection with B vinsonii subspecies berkhoffii dogs did not develop serious clinical signs other than transient pyrexia of 2 days duration. It appears the Bartonella establishes chronic infection in dogs, likely inducing immune suppression characterized by defects in monocytic phagocytosis, CD8+ T lymphocytes, and impaired B cell antigen presentation within lymph nodes. 

DIAGNOSIS

Humans: In humans serologic testing (mainly IFA testing) is the reference test for diagnosis of cat scratch disease. An IgG anti-B henselae antibody titer ( 1:64 is considered as positive for infection when patients are tested at least 2-3 weeks after inoculation. At present is the lack of commercial tests available for rodent borne zoonotic Bartonella spp. Furthermore, serologic testing may not be useful for diagnosis of bacillary angiomatosis because patients with Bartonella associated bacillary angiomatosis often do not mount a detectable antibody response to the organism. 

Cats: In cats serologic testing is of limited diagnostic value, as many cats are likely to be seropositive against B henselae. An IFA test that detects antibodies against B henselae (and possibly also B clarridgeiae) should be performed on cats before adoption by persons who may have immunocompromising conditions.

Dogs: In dogs clinical diagnosis is problematic because the clinical spectrum of Bartonella infection is not fully elucidated. Bartonella infection should be suspected in dogs with endocarditis or cardiac abnormalities (e.g., arrhythmias or myocarditis), especially when the aortic valve appears to be affected. It should also be suspected in dogs with prolonged or intermittent fever, lethargy7, unexplained lameness or unexplained granulomatous disease. A diagnostic test should also be performed on clinically ill dogs whenever there is a history of tick exposure.

TREATMENT

Humans: In humans with B henselae infection, treatment with antimicrobials for immunocompetent patients with cat scratch disease differs from that for immunocompromised patients with angiomatous proliferative diseases. In humans with Bartonella associated endocarditis, effective antimicrobial treatment should include an aminoglycoside administered for a minimum of 2 weeks. In immunocompetent patient’s azithromycin, rifampin, ciprofloxacin and trimethoprin-sulfamethoxazole were effective at improving the clinical features associated with infection. In immunocompromised patients, tetracycline, erythromycin, rifampin, doxycycline, or a combination are effective should be administered for at least 6 weeks and continued for 4-6 months in individuals who have relapses. 

Cats: Antimicrobial treatments evaluated in cats to date may reduce the level of bacteremia but do not eliminate the infection. The minimal effectiveness of these agents may be explained by the fact that Bartonella spp. are intracellular (especially intraerythrocytic) organisms.

Dogs: In dogs no experimental study has yet been performed to determine the efficacy of antimicrobials to treat Bartonella infection.

Prevention: People, who want to acquire a cat as a companion animal, especially if they are immunocompromised, should perhaps seek a cat raised in a clean flea controlled cattery. If possible the cat should be an adult and obtained from a flea-controlled environment. Additionally, serologic testing should be performed and only seronegative cats adopted, however, there is no correlation between seropositivity and bacteremia. Flea control appears to be one of the major control measures to prevent infection of cats with B henselae, its spread from cat to cat, and potentially the spread from cats to humans. 
Infections with Bartonella spp. in dogs are likely to be vector borne. A tick vector is strongly suspected for B vinsonii subspecies berkhoffii. Flea control measures are also important because dogs may become infected with B henselae when exposed to cat fleas (which are known to transmit the infection among cats).

The disease is more commonly diagnosed in young children and teenagers who have contact with young kittens. Lymphadenopathy or prolonged fever of unknown origin in humans that develops subsequent to a cat scratch or bite should raise suspicion of cat scratch disease.

QUESTIONS:

1. What is the common name for Spermophilus beecheyi?

a. The prairie dog

b. The gray fox

c. The ground squirrel

d. The white footed mouse

2. What species is the main reservoir for Bartonella henselae?

a. The dog

b. The coyote

c. The cat

d. The raccoon

3. True or False.  Cat scratch disease is not reportable in the US?

ANSWERS:

1.
C

2.
C

3.
False

Kaneene and Thoen.  2004.  Zoonosis Update: Tuberculosis.  JAVMA 224(5):685-691.

SUMMARY: Tuberculosis is mainly caused by Mycobacterium tuberculosis complex (MTC) (M. tuberculosis, M. bovis, M. africanum and other mycobacterial species). M. bovis is identified as the major cause of zoonosis among this group. The Mycobacteria other than tuberculosis complex (MOTT), which include the M. avium subspecies avium and M. avium subspecies intracellulare.

Mycobacterium tuberculosis is the major cause of tuberculosis in humans worldwide. There is high prevalence of tuberculosis cased to humans by M. bovis in developing countries than developed countries. But the re emergence of this zoonotic disease in captive and free ranging wild animals with subsequent transmission of infection to domestic animals in developed countries is a major concern.

MTC are aerobic, non-motile, non-spore forming, slow growing, acid-fast bacilli. The susceptibility of the species varies; it includes non-human primates, swine, cat and dogs. Ruminants are quite resistant to this infection but respond to purified protein derivative (PPD). Laboratory animals such as guinea pigs and rabbits are susceptible for M.

bovis, where was chickens are resistant for this organism. M. bovis infection first causes the formation of primary nidus, which is usually lungs, and the formation of the caseous lesions in an adjacent lymph node with the primary nidus is called as primary complex. 

There are various routes of transmission including aerosol and gastrointestinal transmission. Transmission through biting has been identified in black-footed ferrets in New Zealand and in domestic cats. At the sites of localization of the organisms, develop tumor like called tubercles. As granuloma increase in size the central portion may undergo necrosis, caseation, mineralization or liquifaction. The organisms are carried to different parts of the body through lymphatic drainage and blood vessels. The acute form of generalized infection is known as miliary tuberculosis is often fatal.

Clinical sings of tuberculosis vary depending upon the extent and location of the lesions. Detection of enlarged superficial lymph nodes provide a useful diagnostic sign. The principal sign include wasting or emaciation despite of good nutrition. Internal organs usually lungs are affected; an intermittent hacking cough is commonly detected, mainly after exercise.

Diagnosis is possible only after disease has reached advanced stage with the exception of miliary tuberculosis. One of the most reliable diagnostic assessment is via tuberculin skin test( purified protein derivative or PPD test). Other methods include lymphocyte blastocyte assays or gamma interferon tests. Recently a protein called ESAT-6 has been identified for the early detection of the disease. Diagnosis can also be done through molecular techniques like PCR, RFLP  (restricted fragment length polymorphism).

Disease prevention mainly focuses on reducing the opportunities for the animal being exposed to the infection. BCG ( bacillus of calmette and guerin) vaccine has been used in humans in some countries but it is not fully effective in animals. Depopulation is an effective tool for controlling tuberculosis and the facility cannot be restocked after a waiting period of 12 months. A final component of any tuberculosis control and eradication program is routine surveillance to detect any changes in development of the disease. This includes the antemortem testing and slaughter surveillance of livestock and captive animal species.

QUESTIONS:

1. 
What is miliary tuberculosis.

2. 
Name the protein that can be used for the early detection of tuberculosis.

3.
Name a vaccine used against tuberculosis.

4.
Name two laboratory animals used for tuberculosis research.

ANSWERS:

1.
Acute form of generalized infection 

2.
ESAT-6 

3.
BCG ( bacillus of calmette and guerin) vaccine 

4.
Guinea pigs and rabbits (chicken is resistant).

McQuiston et al.  2003.  Zoonosis Update: Ehrlichiosis and related infections.  JAVMA 223(12):1750-1756.

OVERVIEW:  Neorickettsia and Cowdria ruminatium have been moved into the genus Ehrlichia, and some former Ehrlichia species have been reclassified under the genera Anaplasma.  Those that are of zoonotic importance in the US are Anaplasma phagocytophilum (formerly Ehrlichia phagocytophila), E chaffeensis, E ewingii and E canis.  Ehrlichia sennetsu is zoonotic and causes infections in humans, but is not found in the US and is omitted from discussion.  Additional pathogens of veterinary interest – Neorickettsia risticii (formerly E risticii, agent of Potomac horse fever or equine monocytic ehrlichiosis), E platys (agent of canine cyclic thrombocytopenia), and E bovis are not known to cause infections in humans.

Pathogen Characteristics:  Small (0.5-1.5 µm), gram negative, pleomorphic, obligate intracellular bacteria that reside and replicate in membrane-bound vacuoles of eukaryotic cells. Anaplasma phagocytophilum, E chaffeensis, E ewingii and E canis primarily invade and multiply in mammalian leukocytes, forming membrane-bound, intracytoplasmic colonies called morulae.  Traditionally, diseases from these agents have been categorized according to the type of blood cell most commonly affected; E chaffeensis and E canis reside primarily in monocytes, and the related disease is frequently called monocytic (or monocytotropic) ehrlichiosis, while A phagocytophilum and E ewingii primarily prefer granulocytes, causing granulocytic (or granulocytotropic) ehrlichiosis.  However, target cell preferences are not exclusive, thus the traditional cell-based classification scheme is not adequately descriptive of these diseases.  The four zoonotic US species are tick-borne pathogens, maintained in wildlife hosts and transmitted between animals through the bites of infected ticks.  Humans and domestic animals like dogs are accidental hosts and play no important role in maintaining the natural cycle of the pathogens.  Ehrlichia chaffeensis and E ewingii are transmitted by the lone star tick (Amblyomma americanum) in the southeastern and south-central US, and white –tailed deer are important reservoir hosts; antibodies to E chaffeensis have been found in raccoons and opossums, and red foxes have been experimentally infected. In the eastern US, A phagocytophilum is maintained in white-tailed deer and the white-footed mouse (Peromyscus leucopus), with transmission occurring through the bite of the black-legged tick (Ixodes scapularis), the same tick vector that transmits Lyme borreliosis and babesiosis.  In the western US, reservoir hosts of A phagocytophilum include woodrats and cervids, including mule deer, black-tailed deer, and elk, and the tick that transmits the agent among cervids (and to humans) is the western black-legged tick (I. pacificus); the tick (I. spinipalpis) that transmits the agent among woodrats does not feed on humans.  The ixodid ticks that transmit these agents have a four-stage life cycle, with blood meals required for larvae to nymph and nymph to adult transitions, as well as for adults; transovarial transmission (adult to egg) is not believed to occur.  Human infection with by transfusion and perinatal transmission happens rarely, but tick transmission is believed to be the only epidemiologically important means of acquiring infection.

 

Ehrlichiosis in Humans:  In the US, human monocytic ehrlichiosis (HME) caused by E chaffeensis, and human granulocytic ehrlichiosis (HGE) caused by A. phagocytophilum are most reported; 1,200 cases reported from 1986-1997.  Human ehrlichiosis was made a nationally reportable disease by the Council of State and Territorial Epidemiologists in 1998, and state health departments are encouraged to report human cases to CDC.  The incubation period is typically 7 days, and early clinical signs (fever, headache, malaise, muscle aches, etc.) range from mild to severe; 2-3% of reported cases were fatal.  A rash develops in >33% cases of HME (mostly in younger patients), rarely reported with HGE.

Ehrlichiosis in Animals:  E canis was recognized in dogs in 1935, and tropical canine pancytopenia (a highly fatal hemorrhagic disease) wiped out >200 US military dogs in Vietnam.  The vector was/is Rhipicephalus sanguineus (the brown dog tick). Anaplasma phagocytophilum, E chaffeensis, E ewingii can also infect dogs, and coinfection has been reported.  Only one documented case of human infection with E canis has been reported in the literature.  The predominant form of ehrlichiosis that develops in equids in the US is caused by a strain of A phagocytophilum similar to the strain that infects humans; the vectors are  I scapularis in the northeastern and north-central states, and I. pacificus in the northwest region.  Infection with E chaffeensis has been detected in domestic goats in the US, but clinical illness has not been reported.  Some US cattle have a seropositivity to A. phagocytophilum, but clinical illness in cattle or sheep has not been reported.  Ehrlichiosis caused by E. canis or A. plasmacyophilum has occasionally been diagnosed in cats, and A. plasmacyophilum has been diagnosed in a California llama.

Diagnosis:  Diagnosis in humans or animals is difficult as clinical signs are nonspecific.  Serologic tests (IFA and ELISA) are most frequently used for diagnosis; PCR assays confirm active infection, but may not be readily available to most physicians or veterinarians.  Cytological examination of blood smears may reveal morulae, but the method is not as sensitive as serologic or PCR assays.  Testing during early infection may appear negative, so whenever possible, acute- and convalescent-phase sera (collected at least 3 weeks apart) should be assessed to confirm diagnosis (note: a 4-fold change in titer in paired samples in humans confirms ehrlichiosis).

Treatment:  Tetracycline class of drugs, with doxycycline used in humans (100 mg/kg BID q 10-14 days) and dogs (5 mg/kg BID q 14-28 days), and oxytetracycline (7 mg/kg, IV q at least 8 days) recommended in horses.

Prevention:  No vaccine, prophylactic antibiotics not recommended; efforts should focus on reducing likelihood of tick bites.

QUESTIONS:

1. Ehrlichia phagocytophila has been reclassified and is now __________________. 

2. Name five zoonotic ‘ehrlichiosis’ agents?  Which agent is not found in the US? 

3. Of the four US zoonotic agents of ehrlichiosis, which are traditionally associated with monocytic ehrlichiosis, and which with granulocytic ehrlichiosis? 

4. Is the traditional cell-based classification scheme adequately descriptive of ehrlichiosis?  Why or Why not? 

5. Which tick species transmits Ehrlichia chaffeensis and E ewingii, and in what part of the country?   What animal is the reservoir host? 

6. Which tick species transmits A. phagocytophilum in the eastern US, and what animals act as reservoir hosts? What other agents (genus and species) can be transmitted by this tick vector? 

7. Which tick species transmits A. phagocytophilum in the western US, and what animals act as reservoir hosts?  

8. T/F: Transovarial transmission of ehrlichial agents occurs. 

9. T/F: Exposure to deer blood is a significant risk factor for catching ehrlichiosis. 

10. You get a phone from a friend who’s on vacation, camping out somewhere in southern California with his wife and three children.  The tells you the kids are acting “punk” (running low grade fevers, not eating will, etc.), and later mentions that he and the wife pulled ticks off each of them about a week earlier, following a hike.  You tell him that you’re concerned about ehrlichiosis, but he tells you not to worry as none of the kids has developed a rash.  What is your response? 

11. Which serologic tests are most frequently used for diagnosis of ehrlichial infections, and how many should samples be collected? 

12. Drug of choice for humans, dogs, horses? 

ANSWERS:

1. Anaplasma phagocytophilum. 

2. Anaplasma phagocytophilum, E chaffeensis, E ewingii, E canis,  and E sennetsu (not found in the US) 

3. E chaffeensis and E canis are traditionally associated with monocytic (or monocytotropic) ehrlichiosis; A. phagocytophilum and E. ewingii are associated with granulocytic (or granulocytotropic) ehrlichiosis. 

4. The traditional cell-based classification scheme is not adequately descriptive of ehrlichiosis because some species infect cells other than their chief target cell types (i.e., target cells are not exclusive target cells). 

5. The lone star tick (Amblyomma americanum), in the southeastern and south-central US; white-tailed deer are the reservoir host. 

6. In the eastern US, A phagocytophilum is maintained in white-tailed deer and the white-footed mouse (Peromyscus leucopus); transmission occurs through the bite of the blacklegged tick (Ixodes scapularis), the same tick vector that transmits Borrelia burgdorferi and Babesia microti. 

7. In the western US, reservoir hosts of A. phagocytophilum include woodrats and cervids mule deer, black-tailed deer, and elk; the tick that transmits the agent among cervids (and to humans) is the western blacklegged tick (I. pacificus). 

8. F 

9. F- it has been suggested, but “firm evidence is lacking”… tick transmission is believed to be the only epidemiologically important means of acquiring infection. 

10. In that area of the country, human granulocytic ehrlichiosis (HGE) caused by A. phagocytophilum is most reported, and rashes rarely develop with HGE, even in kids. 

11. Serologic tests (IFA and ELISA) are most frequently used for diagnosis, and whenever possible, acute- and convalescent-phase sera (collected at least 3 weeks apart) should be assessed to confirm diagnosis. 

12. Doxycycline in humans and dogs, oxytetracycline for horses (note: Plumb’s formulary notes that doxycycline has caused fatalities in horses, and ‘further research is needed’ before using”) 

Fritz and Kjemtrup.  2003.  Zoonosis Update:  Lyme Borreliosis.  JAVMA 223(9):1261-1270.

SUMMARY: Lyme borreliosis is caused by spirochetes of the order Spirochetae, genus Borrelia that are gram negative, spiral shaped bacteria with an outer sheath encasing endofibrils.  Borrelia are unique in that they have a singular linear chromosome and a number of plasmids.  Two strains of Borrelia burgdorferi cause Lyme disease in the US, B burgdorferi sensu stricto (ss) and B burgdorferi sensu lato (sl).  The borrelia genome codes for over 150 lipoproteins, some of which (outer surface proteins or Osp's) are key to the transmission of the organism from ticks to mammals, as well as the subsequent immune response.  The variable major protein-like sequence expressed (VlsE) Osp has an invariable region that is highly immunogenic in mice, dogs and primates.

B. burgdorferi is maintained in nature in the upper Midwest and northeastern US in a cycle between Ixodes scapularis  ticks, small mammals (esp. the white footed mouse Peromyscus leucopus) and larger mammals such as deer, dogs and humans.  In the western US I pacificus is the arthropod vector, however the maintenance cycle is maintained in I spinipalpis with the dusky-footed woodrats (Neotoma fuscipes) and kangaroo rats (Dipomys californicus) serving as rodent reservoirs.  Disease levels are low in the western states in part because lizards are the preferred blood meal for nymphal and larval I. pacificus, and the lizards have a borreliacidal factor in their blood that purges the Borrelia from the gut of the feeding tick.  An interesting feature of B burgdorferi is the switch in expression of Osp during feeding.  Prior to feeding Osp A (hypothesized to be an adhesion for spirochete attachment in the midgut) is expressed.  Once the tick attaches to a new host, the expression changes to Osp C which is thought to facilitate the migration of the spirochetes from the midgut to the hemocele and finally to the salivary glands.  This development and migration takes 2-3 days, consequently a tick must remain attached and feeding for greater than 48 hours in order to efficiently transmit B burgdorferi.  Ecologic factors effect the prevalence of agent in the environment, with high levels of disease reported in the upper Midwest and northeast and low levels in the south and western US.  Areas with relatively undisturbed and dense vegetation pose the greatest risk of transmission through bites of nymphal ticks in the late spring and early summer.

Dogs, horses and humans are at greatest risk of infection, with clinical signs of disease common in dogs and humans, but rare in horses.  Early localized disease in humans is characterized by erythema migrans occurring 1-36 days after being bit (usually not observed in dogs).  This is followed by early disseminated disease that includes meningitis, cranial nerve deficits and atrioventricular conduction deficits.  Late disseminated disease is characterized by large joint oligoarthritis and CNS dysfunction.  In the dog, the most common signs are lameness, fever and anorexia 2-5 months after infection, although a renal syndrome characterized by glomerulonephritis, tubular necrosis and interstitial lymphoplasmacytic inflammation can lead to death.  Clinical disease in horses is uncommon; however lethargy, low-grade fever, joint stiffness and swelling, encephalitis and uveitis have been reported.

Lyme borreliosis is usually diagnosed by serologic testing for IgG and IgM against B burgdorferi.  Serum IgM increases within 2-3 weeks of infection, peaks at 3-6 weeks and gradually decreases, while IgG begins to increase 4-6 weeks after infection, peaks at 6-8 weeks and remains high for months to years.  As a consequence, presence of antibody titers in the absence of clinical signs of disease is meaningless.  Enzyme immunoassays are highly sensitive, but have poor specificity, consequently a two-step diagnosis, using western immunoblotting for specific IgM or IgG for confirmatory diagnosis.  It can also be used to differentiate vaccinal antibodies that react most strongly with spirochetal Osp A proteins in the 31-34 kd range from natural infections, where there is minimal reactivity to these proteins.

Treatment of choice for lyme borreliosis is a 14-21 day course of oral doxycycline or amoxicillin for early stages of infection.  Uncomplicated arthritis has been successfully treated with the same drugs for 28 days.  IV administration of ceftriaxone for 14-28 days is recommended for patients with neurological disease.  Recrudescence has been produced by administration of immunosuppressive doses of corticosteroids in untreated dogs.  Prevention depends upon limiting exposure to tick bites, and promptly removing any ticks that may have attached to the animal.  Vaccination of dogs with a commercially available bacterin has been shown to decrease the incidence of disease in endemic areas.  A subunit vaccine is in development and would target Osp A and cause complement mediated lysis of the organism in the tick gut after it begins its' blood meal.

QUESTIONS:

1.
The Osp responsible for facilitation of B burgdorferi migration from the gut to the salivary glands of the tick is:

a.
Osp A

b.
Osp B

c.
Osp C

d.
Osp D

2.
After attachment of an infected tick to a dog, transmission of B burgdorferi occurs

a.
Within the first 2 hours

b.
Within 12 hours after attachment

c.
After at least 48 hours of feeding

3.
Diagnosis of lyme borreliosis is best accomplished by

a.
Enzyme Immunoassay (EIA) of serum in asymptomatic dogs

b.
A combination of EIA followed by western blotting techniques in vaccinated dogs

c.
Clinical signs and symptoms supported by two step serologic diagnosis

ANSWERS:

1.
C

2.
C

3.
C

Welsh.  2003.  Zoonosis Update: Sporotrichosis.  JAVMA 223(8):1123-1126.

SUMMARY: Sporotrichosis, caused by Sporothrix schenckii, is considered to be an environmentally acquired disease.  It is most often seen in gardeners, and is also referred to as “rose-growers’ disease.”   Human infections occur primarily after handling plant material.   In 1988, the most extensive outbreak of S. schenckii occurred; 84 people were infected in 15 states after handling conifer seedlings that were packed in Pennsylvania with sphagnum moss that had been harvested in Wisconsin. 

Increasing attention has been focused on the role of domestic cats in the transmission of S. schenckii to humans.  Zoonotic transmission has been documented, and this mechanism of transmission of infection could become more prevalent in populations of immunosuppressed people.  

Etiologic agent of Sporotrichosis – S. schenckii is a dimorphic fungus of the Moniliaceae family and the Deuteromycete class.  It has two important mechanisms by which it is able to infect mammals: 1. It has the ability to change phases to an ascomycete telemorph that survives on living or decaying plant material.  2.  After entering the skin via puncture, bite or scratch, the fungus converts to a yeast phase, thereby causing local or systemic infection in the mammalian host.  The organism survives in the environment and becomes pathogenic in animals as a result of its dimorphic abilities.  

Sporotrichosis in Cats – Outdoor cats are exposed to S schenckii via wound contamination or penetrating foreign bodies.  There are three clinical syndromes associated with feline sporotrichosis; localized or fixed cutaneous, lymphocutaneous, and multifocal disseminated sporotrichosis.  The lymphocutaneous and localized forms are the most contagious in cats.  Cutaneous lesions of sporotrichosis in the cat are observed on the legs, face, or nasal plenum.  Localized cutaneous sporotrichosis is confined to the area of inoculation and develops after an incubation period of approximately 1 month.  The lungs and liver are the primary sites in cats for dissemination.  Feline Immunodeficiency Virus (FIV) and FeLV infection do not appear to be a predisposing cause of sporotrichosis.    

Diagnosis of Sporotrichosis - Differential diagnosis of skin lesions in cats include bacterial pyoderma, mycobacteriosis, nocardiosis, actinomycosis, cryptococcosis, foreign body, squamous cell carcinoma, immune-mediated disease, systemic lupus erythematosis, pemphigus vulgaris, allergy, allergy to parasites, or drug eruption.  Cutaneous sporotrichosis in cats is often treated with antimicrobials when it is first observed, but the condition usually fails to respond to empiric antimicrobial therapy.  Sporotrichosis in cats is most often diagnosed via cytological evaluation of samples obtained from aspiration of abscesses or nodules, impression smears of ulcerated skin or exudates, swabs or skin scrapings.  Smears can be stained with Wright’s or a Romanowsky-type stain, and usually contain a high number of yeast-like organisms that are round to oval, 3-5 micrometers in diameter, and 5-9 micrometers in length.  Cytological examination of smears prepared from lesions in dogs and horses infected with S. schenckii typically contain lower numbers of yeast cells, and may explain why cats are considered to be a significant source of human infection.  The organism can be cultured on Sabouraud’s medium if incubated at both 25 and 37 degrees C for 10-14 days.  Both the mycelial and yeast forms of S. schenckii are identified, which is necessary for definitive diagnosis.  When sporotrichosis is suspected, but organisms are not identified, sprorothrix whole yeast agglutination or latex agglutination testing may be required for diagnosis.  

Treatment of Spororotrichosis in Cats – Sodium iodide has been used for treatment; however, serious adverse effects have been associated with its use.  Ketoconazole has not resulted in complete elimination of infection.  The drug of choice in cats and humans is itraconazole.  Itraconazole is administered orally to cats at a dose of 5-10 mg/kg every 12 hours, preferably with food.  A liquid form is available that permits more accurate dose measurement.  Few side effects have been recognized, and treatment should continue for 1 month after apparent clinical cure.

Transmission of Sporotrichosis from Cats to Humans - In humans, skin exposure or inoculation of S. schenckii by scratch, puncture wound, or abrasion is followed by the development of a papule that enlarges to a nodule over a period of 1-2 weeks. If not treated, the infection may progress to the lymphatic system and cause the lymphocutaneous form of sporotrichosis.  It is rare fro humans to develop other forms of the disease, such as pulmonary, visceral, osteoarticular, or disseminated sporotrichosis.  In a clinical report, a veterinarian developed sporotrichosis from a cat without evidence of trauma.  From this finding, it was suggested that exposure to large number of organisms that generally reside in skin lesions of cats with sporotrichosis can result in transmission of infection to humans without a skin-penetrating injury.  When handling cats with ulcerative lesions or open draining wounds, veterinarians, veterinary technicians and owners should wear gloves.  After handling, hands and arms should be washed with an antiseptic solution with known antifungal activity, such as povidone iodine or chlorhexidine solutions.

QUESTIONS:

1.  
Name the causative agent for sporotrichosis.

2. Why are cats considered to be a significant source for Zoonotic transmission for sporotrichosis?

ANSWERS:

1.
Sporothrix schenckii

2. Smears prepared from lesions in cats contain a significant amount of yeast-like organisms compared to smears from infected dogs and horses.  Dogs and horses infected with S. schenckii typically contain lower numbers of yeast cells, and may explain why cats are considered to be a significant source of human infection.  

Altekruse et al.  2003.  Zoonosis Update: Human campylobacteriosis: a challenge for the veterinary profession.  JAVMA 223(4):445-452.

SUMMARY: Despite a recent decline in the incidence of campylobacteriosis, there were still 2.5 million human cases reported to the CDC in 1999.  This makes campylobacter one of the most common bacterial causes of food-borne illness in humans.  This article serves as a review of the illness that results in humans and summarizes ways to minimize the spread of the illness from animal sources.
In humans, most campylobacteriosis cases are the result of C. jejuni (approximately 90%) with C. coli accounting for the remainder of infections.  Both bacteria are considered commensal organisms of poultry and livestock but are enteric pathogens of humans.  Clinical symptoms of infection in humans can range from soft stools to severe diarrhea with most cases resulting in a self-limiting acute enteritis.  Other symptoms of infection include headache, fever and abdominal cramping.  Approximately 100 deaths per year are attributed to C. jejuni infections mostly affecting infants, elderly or immunocompromised patients.  

Campylobacter infection has also been associated with Guillain-Barre syndrome (GBS), an acute autoimmune disorder affecting the peripheral nervous system.  Approximately 40% of GBS cases occur following a documented campylobacter infection but the exact mechanism is unclear as many people infected with C. jejuni do not develop GBS.  Host immune factors are thought to play a role in addition to strain variations.  Reactive arthritis has also been documented as a sequelae to campylobacteriosis infection in humans with involvement of single or multiple joints.  Reactive arthritis following campylobacter infection is fairly uncommon and has primarily been documented in Europe.

The incidence of fluoroquinolone resistant campylobacter strains has also increased in recent years following the FDA approval of fluoroquinolone use in chickens in 1995.  In a study in Minnesota, the fluoroquinolone resistant strains found in people matched those found in retail poultry products providing evidence of the link between fluoroquinolone use in poultry and increased resistance in human cases.  As fluoroquinolone use in livestock continues, there is added concern that the number of resistant strains will increase.


The risk factors for human infection are many with poultry consumption and handling being most prominent.  Consumption of undercooked poultry products and commercially prepared poultry products were also risk factors.  Consumption of other commercially prepared food products and food cooked in restaurants were also risk factors for infection as the result of cross-contamination due to improper food-handling.  Other risk factors include consumption of unpasteurized milk, ingestion of surface water or water that has not been appropriately sanitized (usually due to a lapse at a water sanitation facility), contact with domestic pets particularly those that were young or had diarrhea (this may be responsible for up to 5% of campylobacter cases in humans) and contact with wildlife (a less likely source).  One study has even suggested that prior use of antibiotics (within a month of exposure to campylobacter) may make humans more susceptible to infection with the organism.

The campylobacter organism itself is designed to live in the intestinal tract of warm-blooded animals and typically does not survive long outside of this environment.  In chicken facilities, most broilers are infected by 3 to 4 weeks of age during the production cycle and horizontal transmission has played an important role in this infection.  The organism is sensitive to cleaning and disinfection but some strains are able to persist between flock rotations.  Campylobacter is found in other livestock species including cattle, sheep and swine with young animals having a higher incidence of infection than older ones.  In sheep, the incidence of infection varied greatly depending on the type of pasture setting (lowland, saltmarsh, etc.) and the point in the production cycle (lambing, weaning, etc.).  In swine, the predominant species of campylobacter is C. coli as opposed to C. jejuni found in other livestock species.  Control measures to prevent infection in swine operations include use of HEPA filtration and isolation of sows.  Wildlife are not thought to be a major source of infection for humans and some studies involving wildlife have suggested that these animals are infected from livestock sources. 

Routine surveillance of retail poultry products in the Washington, D.C. area showed that approximately 71% of poultry products were contaminated with Campylobacter.  In a study from England, chicken products had an 83% rate of infection.  Approximately 10% of unpasteurized milk samples taken from bulk tanks were infected with campylobacter.  There are numerous control measures that have been or could be implemented on the farm, in the processing plants and in the home to help reduce the incidence of human campylobacter infection.  On-farm controls include increasing biosecurity measures (change of clothing, foot-baths, vermin control, etc.), increasing cleaning and sanitation, and pre-treatment of poultry with lactic acid in the drinking water prior to slaughter (to reduce carcass contamination).  At the processing plants, treatment of wash water has been shown to reduce the incidence of carcass contamination.  Various treatments are available including the use of electrolyzed water and chlorination.  Irradiation is an effective means of eliminating campylobacter but consumers have noted that its use affects the texture and appearance of the chicken.  In the home, appropriate food-handling measures can be emphasized including proper food-storage and cleaning and disinfection of food contact surfaces and hands and utensils.  Poultry should also be cooked to an internal temperature of 180 ºF.  Zoonotic transmission from household pets can be minimized by again emphasizing hand-washing following contact with household pets.

QUESTIONS:
1.
True or False:  Campylobacter is one of the most common bacterial causes of food-borne illness in the U.S.

2.
True or False:  Guillain-Barre Syndrome is always associated with campylobacter infection

3.
Which of the is not a major risk factor for contracting human campylobacteriosis

a.
Consumption of poultry

b.
Consumption of prepared meat products or restaurant-cooked foods

c.
Ingestion of unpasteurized milk

d.
Contact with wildlife

e.
Contact with a puppy with diarrhea

4.
Poultry should be cooked to an internal temperature of _____ ºF?

5.
True or False, C. jejuni is the predominant species of campylobacter found in swine?

ANSWERS:
1.
True

2.
False, GBS is an acute immune mediated disorder of the peripheral nervous system that most often follows an infectious disease.  Approximately 40% of GBS cases follow campylobacter infection.

3.
d.  Wildlife is not thought to play a major role in the transmission of campylobacter to humans.  The other activities are known risk factors that have been associated with human illness 

4.
180 ºF.

5.
False, C. coli is the predominant species of campylobacter found in swine.

Swayne and King.  2003.  Zoonosis Update: Avian influenza and Newcastle disease.  JAVMA 222(11):1534-1540.

OVERVIEW:  Avian influenza (AI) and Newcastle disease (ND) have some potential as zoonotic diseases and cases of human infection by AI and ND have been documented, but human infections with AI and ND are rare and these agents are much more worrisome because they have global impact on poultry health and limit international trade in poultry and poultry products.  Moreover, highly virulent forms of ND and highly pathogenic forms of AI are potential agrobioterrorism agents.  AI and ND infections in domestic poultry can be subclinical or cause mild to severe diseases syndromes, including respiratory tract disease, decreased egg production, or multi-organ systemic disease with ~ 100% mortality.  The highly virulent forms of AI and ND –‘highly pathogenic AI’ and ‘velogenic ND’ viruses- cause the severe syndromes and are included on list “A” of Office International des Epizooties (OIE), the official international organization for animal health and sanitary standards under the Work Trade Organization.

Avian Influenza: AI - an orthomyxovirus- is a negative sense, single stranded RNA virus with a genome of 8 gene segments coding for 10 proteins.  Two surface glycoproteins –hemaglutinin (15 subtypes, H1 to H15) and neuraminidase (9 subtypes, N1 to N9)- are used for epidemiologic study, and a few isolates of H5 and H7 subtypes –a.k.a. highly pathogenic AI- induce a severe, highly fatal disease in chickens historically called fowl plague or fowl pest.  Traditional methods of diagnosing AI infection –virus isolation and identification- took up to 1-2 weeks; new PCR and rapid real-time PCR (RRT-PCR) diagnostics provide viral identification in as little as 3 hours.
Influenza viruses are able to change genetically, which contributes to interspecies transmission and the zoonotic potential of AI viruses.  Termed ‘drift and shift’ for human Influenza virus A, genetic changes happen (1) slowly over time by random mutations in the RNA genome (especially in hemagglutinin), and/or (2) abruptly when 2 influenza viruses infect a single cell and reassortment of the 8 gene segments occurs between them resulting in hybrid virus progeny.

The greatest diversity of influenza viruses (all combinations of the 15 hemagglutinin and 9 neuraminidase subtypes) is found in wild birds of the orders Anseriformes (ducks and geese) and Charadriiformes (shorebirds) and occasionally other aquatic bird species.  Infections are usually subclinical, and these wild bird species serve as the primordial or primitive reservoir of all influenza A viruses and have likely been the source of influenza viral genes for all influenza A viruses of domestic poultry and mammals.  Influenza A viral infections are endemic in humans, horses, pigs, various avian species, and sporadic outbreaks have been noted in mink and various marine mammals. The wild ancestors of domestic poultry are not natural hosts for AI viruses, but AI viruses have emerged in them in the 5 human-made systems:  1) captive bird collection and trade systems, 2) live poultry market systems, 3) backyard and hobby poultry flocks, 4) range-raised commercial poultry systems, and 5) integrated indoor commercial poultry systems.  Influenza viruses manifest some host adaptation with frequent and easy transmission between individuals of the same species or occasionally transmission to closely related species.  Most human cases of influenza each year are caused by human-origin influenza A virus strains, but some cases are caused by non-human influenza A strains (e.g., swine-origin influenza A virus), and only occasionally (rarely) are AI viruses directly transmitted from birds to humans.  The difficulty for transmission and infection of AI virus to humans is partially attributed to different binding efficiencies of hemagglutinin of influenza viruses for surface cell receptors on avian or human respiratory epithelial cells.  Of the 5 occasions (probably under-reported) of documented human cases of AI virus infection in the past 50 years, H7N7 and H5N1 were detected; most of the patients had upper respiratory and GI tract symptoms with fever.  AI viral genes have also (rarely) appeared in human-adapted influenza A viruses, probably resulting from reassortment of gene segments between more than 1 influenza virus, made feasible by direct infection of humans with AI viruses.  Additionally, swine have been proposed as a “mixing vessel” for coinfection by influenza viruses from birds and mammals, with reassortment of gene segments and development of hybrid strains having the ability to infect people and other mammals.

AI virus strains vary in ability for transmission to and infection in humans, but the general risk of AI viruses infecting humans has been extremely low.  There is minimal evidence for human-to-human transmission, and strong evidence for direct poultry-to-human transmission.  The most recent AI event in the US was an outbreak of low pathogenicity H7N2 AI in chickens and turkeys in Virginia, North Carolina and West Virginia in 2002; the isolated virus was only one nucleotide substitution away from becoming a highly pathogenic variant, so the commercial poultry in that area was “cleaned-up.” No human cases of conjunctivitis or influenza-like illnesses were reported in the eradication task force.

newcastle Disease: All isolates of NDV –family Paramyxoviridae- are of 1 serotype (avian paramyxovirus type 1, or APMV-1) that range in virulence from causing subclinical infections to high mortality rates in susceptible birds.  In countries where ND is under control, isolates of low virulence viruses (that cause only mild respiratory tract disease and no clinical illness) are used to produce live ND virus vaccines; in countries with endemic virulent ND strains, viruses of moderate virulence are used in vaccination programs.  The old method of classifying ND strains was based on clinical signs and lesions observed in chickens.  The new method of classifying (and predicting potential virulence for poultry) looks at the amino acid sequence of the fusion protein cleavage site, the site that must be activated by proteases in order for the NDV to become infectious and fuse to cell membranes.  Low virulence viruses have fewer basic amino acids at the cleavage site and the site is activated by a protease present in a restricted number of cells; moderate and high virulence viruses have more basic amino acids at the cleavage site and are activated by proteases found in a wide range of cells and tissues, including the respiratory and intestinal tract.  Humans are susceptible to NDV infection, but the virulence of NDV isolates does not differ for humans.  Most human cases are mild and self-limiting, and clinical signs (conjunctivitis, headache, fever and mild chills) last ~ 3 days.  There is no evidence of human-to-human transmission, but there is potential for human-to-bird transmission, thus the concern that infected individuals may transmit the virus through contact with susceptible birds and poultry and extend an outbreak.  
Case histories and preliminary studies indicate that NDV natural infection or immunization may have beneficial effects in some cancer patients and result in tumor regression.  NDV is a potent inducer of TNF-alpha and may act by direct growth inhibition and oncolytic action, and/or induce pleiotrophic modification of the patient’s own immune response against tumors.  That said, moderate to high virulence NDV isolates prepared for cancer therapy present a greater risk for the inadvertent exposure of poultry than for humans.

QUESTIONS:

1. What forms of AI and ND cause severe disease syndromes in domestic poultry?

2. What does the acronym ‘OIE’ stand for and whom does it represent?

3. Which diagnostic tests have greatly enhanced rapid identification of AI viral infections?

4. What feature of influenza viruses contributes to interspecies transmission and the zoonotic potential of AI viruses?

5. Beyond avian species, which species suffer endemic or sporadic Influenza A viral infections?

6. Which species are the primitive reservoir of all influenza A viruses and have likely been the source of influenza viral genes for all influenza A viruses of domestic poultry and mammals? 

7. What role might swine play in the development of hybrid influenza strains?

8. T/F   The general risk of AI viruses infecting humans has been extremely low.

9. T/F  The virulence of NDV isolates does not differ for humans like it does for chickens.

10. What is the major concern when humans become infected with NDV?

11. What potential application might NDV play in human medicine?

BONUS:  What is the correct epidemiologic term for… 

a. Zoonotic diseases normally maintained by man but transmissible to other vertebrates?  

b. Zoonotic diseases normally maintained in other vertebrates but transmissible to man?  

c. Zoonotic diseases transmitted back and forth between man and lower vertebrates?  

ANSWERS:

1. The highly virulent forms–‘highly pathogenic AI’ and ‘velogenic ND’ viruses.

2. Office International des Epizooties (OIE), the official international organization for animal health and sanitary standards under the Work Trade Organization.

3. PCR and rapid real-time PCR (RRT-PCR).

4. The propensity to change genetically by drift and shift…random mutations in the RNA genome, and reassortment of the 8 gene segments from two viruses infecting the same cell.

5. Endemic infections in humans (homo sapiens), horses (Equus caballus), pigs (Sus scrofa), sporadic infections in mink (Mustela vison) and various marine mammals.

6. Wild birds of the orders Anseriformes (ducks and geese) and Charadriiformes (shorebirds) and occasionally other aquatic bird species.

7. Swine have been proposed as a “mixing vessel” for coinfection by influenza viruses from birds and mammals, with reassortment of gene segments and development of hybrid strains having the ability to infect people and other mammals.

8. T

9. T

10. That infected individuals may transmit the virus through contact with susceptible birds and poultry and extend an outbreak

11. NDV natural infection or immunization may have beneficial effects in some cancer patients and result in tumor regression

BONUS:  a.  Anthropozoonoses; b.  Zooanthroponoses; c.  Amphixenoses  

Feldman.  2003.  Zoonosis Update: Tularemia.  JAVMA 222(6):725-730

SUMMARY: Tularemia, also known as rabbit fever and deerfly fever is a zoonotic disease caused by the gram negative coccobacillus, Francisella tularensis.  Tularemia occurs in temperate regions of the Northern hemisphere including North America, Europe, China, Korea, Japan and the USSR.  The disease has been reported in every state except for Hawaii and is nationally notifiable.  Prior to 1950, Tularemia was relatively common; however, the number of cases has been declining with an average of 124 cases per year between 1990 and 2000.  Most cases in the U.S. occur in the Midwestern states including Arkansas, Missouri, South Dakota and Oklahoma.  The disease follows a seasonal pattern with peak incidence between May and August, which corresponds, to arthropod transmission.  Historically, a peak was also noted during the winter months and was associated with rabbit hunting.  Elderly people and young children are primarily affected .

Francisella tularensis infects wild and domestic mammals, 25 species of birds and several reptile and amphibian species.  In the U.S. lagomorphs (esp. Sylvilagus spp.) are commonly infected and play a significant role in zoonotic transmission.  Ticks are also responsible for zoonotic transmission as they maintain infection through their life cycle and act as a reservoir of disease.  Other mammals involved in zoonotic transmission of Tularemia include squirrels, muskrats, beavers, sheep and nonhuman primates.  Both cats and dogs can become infected; however cats become clinically ill more frequently than dogs.

Francisella tularensis can be transmitted via inhalation, direct contact, arthropod bites and ingestion.  The most common route of transmission is arthropod bites usually involving ticks (most commonly Dermacentor variabilis, Ambloyomma americanum and Dermacentor andersoni) or deerflies.  Direct contact with infected cats (scratch or bite wounds) is another common mode of transmission.  The organism is highly infectious with only 10 – 50 organisms required for infection in experimental settings.  As a result of the high infectivity and ease of transmission, F. tularensis has been classified as a Category A bioterrorism agent.

In humans F. tularensis infection typically results in acute febrile illness with chills, headache and myalgia that develop after an incubation period of 1 to 3 days.  There are 6 types of infection which vary by route of entry, they include:  

· Ulceroglandular – ulcer at site of inoculation with regional lymphadenopathy

· Glandular – regional lymphadenopathy near site of inoculation, 

· Oropharyngeal – restricted to pharynx

· Oculoglandular – restricted to ocular lesions

· Pneumonic (primary) – interstitial infiltrates, pleural effusion, hilar adenopathy

· Typhoidal – often presents without localized clinical signs

Secondary pleuropneumonia, meningitis and sepsis are possible with all forms of Tularemia.  The mortality rate in untreated humans varies from 5 to 15% depending on the form of disease.

In animals, tularemia infection is best described in cats and can range from nonclinical illness to mild illness with fever to sepsis and death.  Clinical signs include fever, anorexia, lymphadenopathy, hepatomegaly and splenomegaly.  Necropsy findings in cats revealed hepatomegaly, splenomegaly and white necrotic foci in the liver, spleen and lungs.  In rodents and lagomorphs, infection results in severe clinical illness with lethargy which increases their chances of being preyed upon, thus facilitating transmission. 

Tularemia is diagnosed via various agglutination assays including tube agglutination, microagglutination and hemagglutination.  An ELISA test is also available but antibodies typically do not rise until 2 to 3 weeks after infection.  Definitive diagnosis is made via isolation of the bacteria from blood, exudates or tissue biopsy (lymph node, lesions, etc.) samples.  In humans, the diagnosis is confirmed via bacterial culture or a 4-fold rise in antibody titers obtained at a 2 to 4 week interval.  Streptomycin, gentamycin, tetracycline and chloramphenicol can be used to treat the disease in humans.  The fluoroquinolones are also effective in treating Tularemia but are not officially approved for this use.  F. tularensis is B-lactam resistant.

QUESTIONS:
1.  
What is the name of the agent responsible for Tularemia?

2.  
What order of mammals plays the most significant role in zoonotic transmission of Tularemia?

3.  
In the U.S., Tularemia is primarily found in what geographic location?

4.  
How is Tularemia diagnosed in people?

5.  
Name 2 ticks that are associated with transmission of Tularemia.

ANSWERS:
1.  
Francisella tularensis

2.  
Lagomorphs (esp. Sylvilagus spp.)

3.  
The Midwest (NOTE:  There are a few other focal areas of infection in the U.S. – refer to map on page 726 of the article)

4.  
Tularemia is diagnosed in people via bacterial culture or a 4-fold rise in antibody titer over a 2 to 4 week period.

5.  
Dermacentor variabilis, Dermacentor andersoni, Ambloyomma

Orloski.  2003.  Zoonosis Update: Plague: a veterinary perspective.  JAVMA 222(4):444-448.

SUMMARY: Plague is caused by the gram negative, nonmotile bacteria, Yersinia pestis.  Yesinia  differentially expresses virulence and transmission factors facilitating survival in flea vectors and transmission to mammalian hosts.  Yersinia is primarily maintained in the environment by rodent species and their fleas.  The fleas commonly found on cats and dogs (Ctenocephalides spp.) are susceptible to infection but are not effective vectors.  Species associated with enzootic transmission in the southwestern United States include prairie dogs, ground squirrels, chipmunks, woodrats and mice.  The fleas associated with transmission include the ground squirrel fleas (Oropsylla montanus, Thrassis spp. and Opisocrostis spp.), prairie dog fleas (Opisocrostis spp.) and various mouse and woodrat fleas.

Most human cases of plague occur between March and October.  Yersinia pestis is considered endemic in the western portion of the U.S. with most cases reported in Arizona, New Mexico, Colorado, and California.  The bacteria is primarily transmitted to humans via infected fleas but direct contact with infected animals can also result in transmission.  Inhalation of aerosolized respiratory secretions is possible in both human to human and cat to human transmission.  Domestic animals are usually infected by direct contact with infected rodents or rabbits or via bites from infected fleas.

There are three clinical forms of illness associated with plague:  bubonic, pneumonic and septicemic.  The bubonic form typically results from cutaneous exposure (flea bites or other forms of exposure to infected materials) and involves swelling of the regional lymph nodes (aka “buboes”).  The lymph nodes of experimentally infected cats showed necrosuppurative inflammation with hemorrhage, edema and inflammatory debris.  The septicemic form results when the infection spreads beyond the lymph nodes disseminating to other organs including the spleen, liver, lungs and heart.  Pneumonic plague (primary) results from inhalation of infectious droplets.  Lesions include interstitial pneumonia and necrotic foci that coalesce to form abscesses.  Secondary pneumonic plague results from hematogenous spread of the bacteria.

Plague has a 1 to 4 day incubation period and results in febrile illness.  The most common form of infection in cats is the bubonic plague.  Affected cats present with fever, lethargy, anorexia and a large swollen lymph node that may or may not abscess and drain.  Based on experimental infections done in cats, it is believed that most cats are exposed to Yersinia via oral exposure (infected rodents) instead of cutaneous (flea bite) exposure.  If left untreated or inappropriately treated, bubonic plague can progress to the septicemic form.  In cats with primary septicemic plague, clinical signs include fever, lethargy, anorexia, vomiting, diarrhea and other signs consistent with sepsis but enlarged lymph nodes are not typically seen.  Primary pneumonic plague has not been documented in cats but secondary pneumonic plague has been seen and can present a serious public health threat.  Dogs are susceptible to plague but are less likely to develop clinical illness than cats.  Other species that have been infected with plague include goats and camels while cattle, sheep, horses and pigs are not known to be affected.  

Diagnosis of plague is made by detection of antigen in secretions or tissues from affected animals.  These samples should be submitted to the state public health laboratory or the CDC as there are no reliable tests available for clinic/hospital use.  Swab samples from lymph node aspirates, draining lesions or the oropharynx are preferred.  Blood cultures may also be useful.  Serum antibodies may also be helpful in confirming the diagnosis but paired samples should be taken 2 to 3 weeks apart to allow for seroconversion.  A four-fold increase in antibody titer provides confirmation of the diagnosis.  Differentials for plague include tularemia and fight wound abscesses (cats).

Streptomycin is the treatment of choice in humans but is not available for veterinary patients.  Gentamicin is another treatment option for humans and is typically used in the veterinary setting.  Most symptoms improve within three days of the start of treatment.  Because of the potential health risk, infected cats should remain hospitalized during the treatment and appropriate handling precautions should be taken by hospital staff.  These typically involve the use of gloves, masks and eye protection/face shield during the first 72 hours of treatment of infected animals.

Because of its ability to spread via aerosolization and the high potential for mortality with pneumonic forms of the disease, plague is classified as a Category A Critical Biologic Agent by the CDC.

QUESTIONS
1.  
What is the name of the agent responsible for Plague?

2.  
What order of mammals plays the most significant role in the zoonotic transmission of Plague?

3.  
In the U.S. which geographic regions are primarily affected by the Plague?

4.  
Name the three clinical forms of plague

ANSWERS:
1.  
Yersinia pestis

2.  
Rodentia

3.  
West/Southwest

4.  
Bubonic, septicemic, pneumonic

Calisher et al.  2003.  Zoonosis Update: Hantaviruses.  JAVMA 222(2):163-167.

SUMMARY:  In 1993, a hantavirus was confirmed as the cause of a human respiratory distress syndrome outbreak in the Four Corners area of the southwestern United States.  The virus was a member of the family Bunyaviridae, genus Hantavirus and was named Sin Nombre virus  (SNV).  All other members of the Bunyaviridae have been shown to be transmitted via arthropods, hantaviruses are known to be transmitted only by rodents.  Previously illnesses caused by hantaviruses are characterized by primary renal involvement.  The clinical course of hantavirus pulmonary syndrome (HPS) caused by SNV differences substantially in that the primary target organ is the lung.

Onset of HPS is characterized by a prodrome of fever, myalgia and respiratory symptoms.  The disease quickly progresses to acute pulmonary edema and shock and may be fatal within one week or less after onset.  Although the lungs are the primary target, mild renal disease has been seen.  Antigen of SNV has been detected in lung, kidney, heart, liver and spleen.  The cause of death is unclear, but catastrophic failure of the lungs is central.

The reservoir host is the deer mouse (Peromyscus maniculatus), the most common mammal is North America.  It is interesting to note that of the 288 cases of HPS in the US, 115 of them have been from the Four Corners area.  The case-fatality rate was 38%.  Retrospective epidemiologic studies have shown that SNV is known to have caused infections since at least 1956.  New molecular detection systems have been developed and 39 hantaviruses have been recognized, each with a primary rodent reservoir host.  11 hantaviruses have been recognized thus far in the US, although there may be more.  These viruses are difficult to isolate and detect. The advent of PCR assays to detect hantaviral RNA have been useful in determining the geographic and host origins.  

The epidemiology is still evolving.  The rodent host shows no evidence of disease and transmission of SNV is believed to be via aerosols containing saliva, urine or feces.  There is no evidence of person  to person transmission of SNV.  Evidence of exposure (antibody to SNV) has been found in 2.8% of the cats and 4.7% of the dogs in the southwestern US.  Horses, cattle and coyotes from the same region were not reactive.  Less than 1% of biologists who handled rodents have antibody reactive with SNV and only 1 had disease consistent with HPS.  However, risk of infection increased with the number of Peromyscus investigators handled.  Precautions for handling the animals include the use of gloves, laboratory coats and even respirators are recommended.  

QUESTIONS:

1.  
Hantaviruses are a member of which family?

2.  
The most recent outbreak of hantaviruses in the US differed in that the primary target organ was the _________ whereas in previous cases in Europe and Asia, the primary target organ was the ___________.

3.  
HPS stands for_______________________.

4.  
SNV stands for _______________________.

5.  
The reservoir host for SNV is the _______________ and transmission of the virus is via ________________.  This differs from other members of this family of viruses that are usually spread via _________________________.

ANSWERS:

1.   Bunyaviridae

2.  
Lung, kidney

3.  
Hantavirus pulmonary syndrome

4.  
Sin Nombre Virus

5.  
Deer mouse (Peromyscus maniculatus)
    
Aerosol contaminated with urine, feces,  or saliva

    
Arthropods

Eidson.  2002.  Zoonosis Update: Psittacosis/avian chlamydiosis.  JAVMA 221(12):1666-1667.

SUMMARY:  Psittacosis is also known as parrot fever or ornithosis.  It is a zoonotic disease resulting in pneumonia and possible death in humans.  It is caused by a newly renamed organism Chlamydophila psittaci.  Guidelines on this disease are issued by  the National Association of State Public Health Veterinarians(NASPHV)  These guidelines provide a summary of modes of transmission, clinical signs, methods of diagnosis, prevention and treatment for both humans and pet birds.  The guide is available from the CDC and AVMA.  

Chlamydial organisms are obligate intracellular bacteria that reside within a cytoplasmic inclusion where they replicate.  They then break out of the host cell and are disseminated by aerosol or contact.  In the new taxonomic classification, Family 1 (Chlamydiaceae) has 2 genera:  Chlamydia and Chlamydophila.  Only avian strains are retained as C. psittaci.  New strains include C. abortus, felis and caviae.  C. psittaci has 8 serovars that are identified by IFA and PCR. 

Chlamydial infections in psittacines are most frequently caused by serovars A and F. Pigeons are commonly infected with serovars B and E.  Serovar D is the most virulent in turkeys.  Infections have been documented in 150 avian species including poultry, shore birds, pigeons, psittacines and ratites.  Disease in humans may present as mild influenza to fulminate illness.  Infection is just as likely to be asymptomatic.  Although respiratory infections are predominant, gastrointestinal, hepatic, cardiac, neurological and ophthalmic syndromes are also reported.  Avian contact precedes infection in a majority of the cases.  Not only does this remain a zoonotic concern to those in the pet bird industry, but poultry workers are also at risk.  

Other zoonotic Chlamydiaceae are often shed via the enteric route and discharged placenta.  C. felis has been linked to pneumonia, conjunctivitis, abnormal liver function and malaise.  It may also have an association with endocarditis and glomerulonephritis.  

QUESTIONS:

1.  
Guidelines on disease caused by C. psittaci are updated annually by:

a.  
AVMA

b.  
CDC

c.  
NASPHV

d.  
USDA

2.  
The newly renamed organism causing psittacosis is:

a.  
Chlamydia psittaci
b.  
Chlamydia felis
c.  
Chlamydiales psittaci
d.  
Chlamydophila psittaci
3.  
Psittacosis is known by many names including:

a.  
Avian chlamydiosis

b.  
Ornithosis

c.  
Parrot fever

d.  
All of the above

4. 
How many serovars of C. psittaci have been identified?

a.  
5

b.  
6

c.  
8

d.  
9

5.   What other Chlamydial organisms has been associated with pneumonia in humans?

a.  C. abortus
b.  C. felis
c.  C. caviae
d.  none of the above

ANSWERS

1.  
c

2.  
d

3.  
d

4.  
c

5.  
b

Warner et al.  2002.  Zoonosis Update: Rocky mountain spotted fever.  JAVMA 221(10):1413-1417.

SUMMARY: Rocky Mountain Spotted Fever (RMSF), a classic zoonosis that involves both vertebrate and non-vertebrate reservoir hosts, is a seasonal disease of dogs and humans in the Americas. The causative organism, Rickettsia rickettsii, is maintained in nature by ixodid (hard bodied) ticks via transmission to and from various rodent reservoirs. As primary reservoir hosts, the ticks vector R rickettsii to larger mammals; however, dogs and humans are the only ones that display clinically recognizable illness. Rickettsia rickettsii are not naturally transmitted dog to dog, dog to human, or human to human. Public health surveillance, since the 1930's has revealed RMSF to be the most frequently reported and most severe human ricketsial illness in the United States and, probably, in the Western Hemisphere.  Reducing exposure to ticks, prompt removal of ticks and early diagnosis with appropriate antibiotic treatment are the most important factors in reducing morbidity and mortality from RMSF.

The Causative Organism: Ricketsia rickettsii are small ( 0.2x0.5 µm to 0.3x2.0 µm) coccobacillary, gram-negative, obligate intracellular parasites in the family Rickettsiaceae. They are conveyed to vertebrate hosts by tick vectors. Once they infect dogs or humans, multiply within vascular endothelium and vascular smooth muscle, inducing vasculitis and thrombosis in many organs, notably those with an abundant endarterial circulation (i.e., brain, dermis, gastrointestinal organs, heart, lungs, kidneys and skeletal muscles.)  These organisms are generally susceptible to doxycycline, tetracycline and chloramphenicol.

Cycle of the Organism in Nature and the Vectors: R. rickettsii are maintained in nature by transstadial passage within, and transovarial (vertical) transmission between, generations of ixodid ticks. These ticks also vector R rickettsii to and from various rodent reservoir and other small mammals. Naive larval and lymphal ticks become infected while feeding on small rodents (mice, voles, squirrels or chipmunks) with acute rickettsemia. To enable transovarial transmission, female ticks need to ingest numerous rickettsiae or be infected transstadially. male ticks can transfer R rickettsii to females during mating process via spermatozoa or other body fluids, thus contributing to the maintenance of the organism from one generation to another.  Ticks transmit R rickettsii to a vertebrate principally during their feeding behavior. However, human infection has occurred much less often following transdermal or inhalation exposure to tick fluids (hemolymph), tick feces, or crushed tick tissues. It usually requires several (6-20) hours of tick attachment and feeding before the rickettsiae are transferred to a vertebrate, depending on the developmental stage and species of tick.

In the US, 3 other tick species have been suggested to vector R rickettsii.

· Amblyomma americanum (lone star tick), a 3-host tick found from the Gulf of Mexico and Atlantic coasts, as far north Iowa, and New Jersey.

· Rhipicephalus sanguineus (brown dog tick) found from Southern Canada into tropical South America., is a 1 host tick; all 3 developmental stages prefer to feed and develop on the same dog or other canid. 

· Haemaphysalis leporispalustris (rabbit tick), found throughout the Western Hemisphere, has yielded rickettsiae that are antigenically similar to R rickettsii, however this are not known to cause clinical illness in humans or laboratory mammals, including dogs and rodents.

Clinical Signs and Treatment of RMSF in Dogs: An early and usually consistent finding is fever (39.2°C to 40.5°C) ( 102.6°F to 104.9°F), occurring 4 or 5 days following a tick bite. if present petechial and ecchymoses tend to be in oral, ocular and genital mucous membranes and there may be focal retinal hemorrhages. Edema of the extremities is often noted in dogs and may involve the lips, pinna of ears, penile sheath and scrotum. In late-stage disease or during recovery, necrosis of the extremities can develop in dogs.  The most abnormal clinical laboratory findings are hypoalbuminemia, moderate leukocytosis (minimal left shift) and thrombocytopenia).  The antibiotics of choice for treating RMSF in dogs are tetracycline 25-30mg/kg, doxycycline 10-20 mg/kg or chloramphenicol 15-30mg/kg.  Adequate supportive care if dog has evidence of dehydration, kidney failure, shock, or a hemorrhagic diathesis.

Clinical Signs and Treatment of RMSF in Humans: The incubation period in humans generally varies from 3 to 12 days after an infective tick bite. early signs and symptoms are nonspecific and usually consist of fever, headache, fatigue, muscle pain, nausea or vomiting and loss of appetite. If a rash develops, it appears 2 to 5 days after the fever begins. The rash begins as small, flat, blanching macules on the wrists, arms and ankles. The typical red rash ("spotted" fever) is not seen until 6 or more days following the non-specific symptoms. This rash will involve the palms, soles or both in 50 to 80 % of the patients. Six or more days without specific treatment, more severe signs and symptoms develop, which include crampy abdominal pains, joint pain, diarrhea and a more severe headache. At this point the rash is generally maculopapilar with central petechiae.  Most of the patients have normal WBC counts, with normal differentials, however thrombocytopenia is a common finding, even on early or mild cases of disease.  In acute stage of illness, a diagnosis of RMSF should be made largely on the basis of patient history, examination findings, and epidemiologic reasoning.  Doxycycline is the antibiotic of choice: 4 mg/kg for children divided in 2 doses every 12 hours orally or IV to a maximum of 200 mg/kg/day.  For adults 100mg/kg orally or IV every 12 hours. Doxycycline should be continued for at least 3 days after the fever subsides.

Preventing RMSF: Preventing or limiting exposure to ticks, applying repellant to skin and outer clothing, and rapid and safe removal of attached ticks are effective ways to reduce the risk of RMSF in humans. For dog owners the best method for keeping ticks of their pets may be topical or systemic tick-control treatments such as permethrin, fipronil or seasonal dips, along with limiting access to tick infested areas. The best approach depends on geographic region where the dog resides. In addition the prompt and careful removal of any tick attached to the dog. there are no antirickettsial vaccines available for use in either dogs or humans.

Public Health Considerations: Veterinarians and Physicians need to increase their diagnostic suspicions between the months of April and September. As a Zoonosis, RMSF in dogs can serve as a sentinel event in the community.  Community health education efforts need to stress that age-specific incidence is high in children, that there are effective preventive measures and that treatment needs to begin as early as possible.

QUESTIONS:

1. 
Genus and species of causative agent of RMSF

2. 
Which is the primary reservoir host of the agent that cause RMSF?

3. 
What are the antibiotics of choice to treat RMSF in  Dogs? in Humans?

ANSWERS:

1. 
Rickettsia rickettsii

2. 
Ixodid ticks.

3. 
In dogs- Tetracycline, Doxycycline or Chloramphenicol.  In humans Doxycycline is the antibiotic of choice.

McQuiston et al.  2002.  Zoonosis Update: Q fever.  JAVMA 221(6):796-799.

SUMMARY: This article presents an overview of the history, characteristics, method of

transmission and clinical symptoms of Q fever.  It discusses the modes of zoonotic transmission and reviews pertinent outbreaks.

Introduction: Q fever was first identified in Australia in 1935 as a febrile illness in slaughterhouse workers.  It was originally called query fever because the etiologic agent was unidentified.  The agent was later identified after being isolated from a tick and was named Coxiella burnetii after Harold Cox and MacFarlane Burnett.  Q fever has been reported world-wide except for New Zealand.  Zoonotic infections are most commonly associated with exposure to birthing products and reproductive organs of sheep, goats and cattle but exposure to parturient cats and dogs has also resulted in disease transmission. 
Pathogen Characteristics: Coxiella burnetii is a gram negative coccobacillus that lives and replicates within monocytes and macrophages.  It has 2 life-cycle stages known as LCV, large cell variant ​ a vegetative form noted in infected cells and SCV, small cell variant ​ a metabolically inactive, extracellular and infectious form.  The SCV form is fairly resistant to chemical agents as well as physical agents and osmotic stress.  C. burnetii also undergoes phase variation of outer cell surface antigens aiding in serologic identification in humans.  Virulent forms of the organism display Phase I antigens while avirulent organisms display Phase II antigens ​ this is useful in differentiating the acute and chronic forms of Q fever in humans.
In host animals C. burnetii has an affinity for placental tissues but the organism can be shed in milk, urine and feces in addition to birthing fluids and membranes.  Typically Q fever is acquired by inhalation of aerosolized bacteria but it can also be acquired via fomites. Ingestion of contaminated unpasteurized dairy products is not thought to play a major role in transmission.  Due to the persistence of the organism in the environment and the low infectious dose, the risk for infection to humans remains high even several weeks after parturition.

Q fever in Humans: In humans the incubation period is between 1 to 3 weeks and as many as 50% of those exposed develop an antibody titer with no clinical signs. Common clinical signs are vague and include fever, muscle pain, headache and cough. Approximately one third of infected patients show symptoms of  pulmonary disease and although rare, complications such as myocarditis and meningoencephalitis can develop.

Most humans recover without treatment but recovery can be aided with doxycycline treatment.  A small percentage of infected people develop a chronic form of Q fever with the most common sequelae being endocarditis. Vascular complications, granulomatous hepatitis, osteoarticular infections and pericarditis have also been reported.  People with underlying heart valve abnormalities, prosthetic valves and compromised immune systems are at greater risk for developing complications.  The chronic form of the disease is usually treated with long term administration of doxycycline or hydroxychloroquine.

Q fever in Animals: Animals usually acquire infection from other animals via direct contact or aerosol exposure.  Sheep, cattle and goats are the most common reservoir based on epidemiological and laboratory studies.  However, cats and dogs are also susceptible and can transmit the disease to humans. Wildlife species including hares, deer, moose and black bears have also been found to have antibodies to C. burnetii.  The organism has been isolated from various tick species including Dermacentor andersoni. Transmission via tick bite is possible  and may help to maintain the organism in the animal population but does not play an important role in the transmission of disease to people.

Clinical signs in animals include abortions, stillbirths and dystocias. Experimental infection in sheep resulted in anorexia, pyrexia and tachypnea with delivery of stillborn or nonviable lambs.  Naturally infected animals frequently have no signs of illness.  There is not much data on the treatment of infected animals although tetracycline has been administered in herds prior to parturition to decrease the shedding of the organism into the environment.  The efficacy of this treatment has not been evaluated. 

Diagnosis: Diagnosis of infection is done by laboratory testing as the clinical signs are often nonspecific.  Currently available methods of diagnosis include the following 1) isolation of the organism via tissue culture 2) serology including IFA, ELISA and complement fixation 3) Antigen detection via immunohistochemistry and 4) nucleic acid detection via PCR.

The use of serology to diagnose infection in animals is difficult for several reasons.  The Phase I and Phase II antibody responses have not been well studied in domestic animals and IgG based tests only indicate past exposure to the organism.  Animals may remain seropositive for long periods after an acute infection and can also seroconvert without actually shedding the organism further complicating the interpretation of antibody tests.  In addition, some animals shed the organism prior to developing an antibody titer and some animals never seroconvert. Alternatively, analysis of placental tissue using IHC, culture and PCR assays can be used to diagnose Q fever in animals.  Grossly, placental tissue from infected animals often shows a necrotizing placentitis while aborted fetal tissue may appear normal. 

Q fever in the United States: Q fever was not, until recently, considered a notifiable disease in the U.S. and thus limited data about the incidence of the disease in humans is available.  Based on a few geographically limited studies, the highest seroprevalence was found among livestock workers such as farmers, slaughterhouse employees and veterinary staff.  The disease is assumed to be enzootic in livestock in the U.S. based on the distribution of reported human cases. 

Prevention: There are currently no commercially available vaccines for humans or animals in the U.S.  Prevention of disease transmission is based on minimizing exposure to animals that may be shedding and utilizing appropriate sanitation when handling parturient animals and birthing products. In research settings, it is recommended that only Q fever negative livestock be acquired and strict biocontainment policies be followed.  Serologic testing of research employees is recommended so that exposure can be documented.

Discussion: Q fever can be a seriously debilitating disease and can even prove fatal in humans.  While the disease is considered to be enzootic in the U.S., it is believed that C. burnetii infections are under recognized and underreported because of the ambiguity of clinical signs and the need for laboratory tests to establish a definitive diagnosis.  Because C. burnetii has a low infectious dose, is easily aerosolized and is persistent in the environment, it is considered to be a potential bioterrorism agent.

QUESTIONS:

1. 
Name the etiologic agent of Q fever and describe the organism

2. 
Which of the following are not primary modes of zoonotic transmission of Q fever? 

a. 
Ingestion of contaminated food products

b. 
Inhalation of aerosolized bacteria

c. 
A Dermacentor andersoni (tick) bite

d. 
Exposure to parturient animals and birthing products

e. 
Both a and c 

3. 
True or False, Q fever infection in livestock is a reportable disease in the U.S. 

4. 
True or False, Q fever infection in humans is a reportable disease in the U.S. 

ANSWERS: 

1. 
Coxiella burnetii, a gram negative coccobacillus

2. 
e, Ingestion of contaminated food products (unpasteurized milk products) and tick bites are not considered primary routes of human disease transmission 

3. 
False, there is no requirement to report Q fever infections in animals

4. 
True, as of 1999, Q fever infection in humans is a reportable disease; however, the disease is still considered to be underreported in the human population 

