General Topics (2009)

Faires et al.  2009.  An investigation of methicillin-resistant Staphylococcus aureus colonization in people and pets in the same household with an infected person or infected pet.  JAVMA 235(5):540-543 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and 

Conditions; Task 2: Control spontaneous or unintended disease or condition

Domain 5: Regulatory Responsibilities; Task 3: Provide advice to occupational health and safety programs; Task 4: Provide; advice on biological, chemical and radiation hazards in an animal research program

Primary Species: Dogs (Canis familiaris) Secondary Species: Cats (Felis domestica)

One line: By demonstrating the presence of concurrent colonization and the identification of indistinguishable MRSA strains in humans, pet dogs and cats living in the same households; this article proves that there is interspecies transmission of MRSA. 

SUMMARY: This article reports on a two part study that investigated the prevalence of concurrent MRSA colonization in people and pets in the same household, with a person or pet diagnosed with an active MRSA infection.  

Part 1 looked at the colonization in humans, pet dogs and cats in households where a pet was known to be infected and Part 2 looked at colonization in households where there were recurrent human MRSA infections.  

Of 22 households studied for part 1, 17.9% of humans, 8.3% of dogs and 10% of cats were colonized with MRSA.  Of the 8 households studied in part 2, 6.3% humans, 9.5% dogs and 0% cats were colonized with MRSA.

The MRSA isolates from the humans and pet animals were compared by the molecular techniques: Pulsed-field gel electrophoresis and spa typing.  Based on the techniques used, only 2 MRSA strains were identified: human epidemic 

clones USA100 and USA300.   In 4 households tested, isolates from humans and 

animals were indistinguishable.

The major conclusion of this study is that intraspecies transmission of MRSA is possible.  The results also suggest that owners of pets with MRSA infections may be at a higher risk for MRSA colonization and possible infection.

QUESTIONS:

1.
True/False. Methicillin-resistant Staphylococcus aureus (MRSA) was originally found almost exclusively in humans.


2.
True/False. In humans, persistent MRSA colonization of up to 4 years has been described.

3.
What does the acronym PVL stand for?

4.
Which one of the following statements is FALSE for the MRSA strains discussed in the article?
a.
USA100 strain is the most predominant strain in humans in Canada and the United States
b.
USA300 strain is the leading cause of skin and soft tissue infections in humans
c.
Only USA300 contribute to community-associated infections; while USA100 has been designated a hospital-associated strain.
d.
USA100 is a PVL-negative strain, while USA300 is PVL-positive
5.
Name the two molecular techniques used in this article to identify the strains of MRSA isolated.  Describe what each test is designed to do.

ANSWERS:

1.
T

2.
T

3.
Panton valentine leukocidin (PVL) – a toxin that is responsible for the clinical symptoms of infection with MRSA.  Symptoms such as furunculosis, severe necrotizing pneumonia, and necrotic lesions of the skin and soft tissues.

4.
C - both USA100 and USA300 can cause community-associated infections

5.
Two molecular techniques – Pulsed-field Gel Electrophoresis (PFGE) and Spa typing 


PFGE – used to classify isolates into epidemic clones (designated USA clones); gold standard for identifying MRSA isolates

Spa typing – sequence-based typing method where the protein A gene is sequenced for identification.

Baker and Gray.  2009.  Public veterinary medicine: public health.  JAVMA 234(10):1271-1278. 

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

Species: multiple

SUMMARY: This literature review identified published reports regarding zoonotic pathogen infection among veterinarians.  The authors’ review found that veterinarians had an increased risk of infection with a number of zoonotic pathogens.  It also suggested that veterinarians may inadvertently serve as biological sentinels for emerging pathogens and could potentially spread zoonotic pathogens to their families, community members, and the animals for which they provide care.  Professional and policy measures should be implemented to reduce the risk that veterinarians will become infected with, or transmit, zoonotic pathogens.

QUESTIONS:

1. 
In this review, the authors found that veterinarians had an increased risk of infection from zoonotic pathogens, including ______.

a. 
Swine and avian influenza A virus

b. 
Brucella spp.

c. 
Coxiella burnetti

d. 
Avian and feline C. psittaci

e. 
All of the above

2. 
True or false: These authors found that veterinarians often failed to use recommended personal protective equipment.

3. 
In a case control study design, what is the odds ratio?

4. 
What is a confidence interval?

ANSWERS:

1. 
e. all of the above are examples of zoonotic pathogens

2. 
True.

3. 
Odds ratio in a case control study looks at exposed vs. unexposed subjects. The formula is: 
Odds ratio =          # exposed with disease / # unexposed with disease         
                                           # exposed without disease / # unexposed without disease

4. 
Confidence interval is a measure of dispersion to describe quantitative data.

Spotts et al.  2009.  Prevalence of and risk factors for serum antibodies against Leptospira serovars in US veterinarians.  JAVMA 234(7):938-944 

SUMMARY: A survey was conducted among veterinarians attending the AVMA Convention in 2006, in Honolulu, HI.  All persons interested in a health screening were tested, and for the purposes of the study data was collected from all participants that were veterinarians currently working in veterinary practice >50% of the time.  Blood was specifically tested for the presence of antibodies to Leptospira spp serovars Bratislava, Icterohemorrhagiae, Hardjo, Pomona, Grippotyphosa, and Canicola. 
Antibody titers of >1:100 were considered positive.  13 out of 511 veterinarians were positive; 
serovars detected included Bratislava (10), Icterohemorrhagiae (4), Hardjo (1), Pomona (1), Grippotyphosa (1).  3 veterinarians out of the 13 tested positive for multiple serovars.  
Veterinarians completed a questionnaire that was used to correlate with test results.  86% of veterinarians reported wearing disposable gloves when handling patients suspect for zoonotic disease; 94.7% reported sometimes or always washing their hands before eating, drinking, or smoking; 55% reported sometimes or always eating, drinking, or smoking in the animal handling areas; 42% reported sometimes or always wearing eye protection.  Data analysis identified two factors associated with high positive antibody titers: treatment of pocket pets, and treatment of dogs showing influenza-like illness within the past year.
Other general information regarding Leptospirosis epidemiology and prevention are discussed.  A trivalent vaccine is available for protection of dogs against multiple serovars; however vaccinated animals may still become subclinically infected and shed leptospires in the urine.  Rodents serve as the primary reservoir for serovar Icterohemorrhagiae.  The gold standard serologic assay for Leptospira is the MAT (Microcapsule agglutination test).  Acute and convalescent serum titers should be obtained to diagnose an active infection.  74% of veterinarians reported accidental needle-stick injuries, and it is now discouraged to practice recapping of needles in veterinary practice.  
Other important measures for prevention of human exposure include proper PPE - gloves, barrier gowns, and eye protection when handling animals suspect for Leptospirosis.  Post exposure prophylaxis for humans includes treatment with doxycycline.

QUESTIONS:
1.
What is the most common Leptospira spp. serovar detected among small animal veterinarians in the US?

2.
What clinical signs may be associated with a Leptospira suspect dog, or a suspected zoonotic infection in the attending veterinarian?

3. 
What is the gold standard test for detection of Leptospira serum antibodies?

4.  
What is the route of shedding for transmission of Leptospirosis?

5.  
What recommendations are made for prevention of zoonotic transmission of Leptospirosis?

ANSWERS:
1.  
Serovar Bratislava

2.  
Influenza-like illness, to more severe multisystemic disease

3.  
MAT

4.  
Through the urine, contact with mucous membranes or open wounds

5.  
Vaccination of susceptible animals; PPE with suspect animals; disposal of needles without recapping; no food or drink in animal handling areas; washing hands

Wynn.  2009.  Probiotics in veterinary practice.  JAVMA 234(5):606-615. 

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

Tasks 1 & 2: Prevent & Control spontaneous or unintended disease or condition

Domain 4: Animal Care

Task T2: Manage or provide indirect management/oversight of animal husbandry programs (Development of nutritional programs)

Primary Species: Dogs (Canis familiaris) Secondary Species: Cats (Felis domestica). Some general comments made on livestock and rodents.
BLUF: The use of probiotics enhances immune function in a number of species, including dogs and cats, and appears to have a role in the treatment of animals with gastrointestinal conditions.  However some attention must be paid to adequate labeling and quality control in processing these products.

SUMMARY: Probiotics are defined as “live microorganisms which when administered in adequate amounts confer a health benefit on the host”.  Bacteria commonly used in probiotic products and those mentioned in article, include Lactobacillus sp., Bifidobacterium sp and Enterococcus faecium (SF 68).  They have both luminal and mucosal effects.  Mucosal effects include interactions with immune cells, enterocytes, and goblet cells via cell receptors and cytokine responses.  Luminal effects include chemical changes in ingesta and mucus.  Specific mechanisms of interaction with other microbes include production of antimicrobial factors, competition for adhesion sites, production of antitoxins and decreases in luminal pH.

These products have been used with calves, pigs and poultry to help prevent infection by enteropathogens.  In humans, they have been used in the treatment of pouchitis and ulcerative colitis, inflammatory bowel disease, infectious diarrhea and antimicrobial-associated and nosocomial diarrhea.

They are different to prebiotics, in that probiotics are bacterial cultures or bacterial fermentation products, while prebiotics are short- or long- chain oligosaccharides that are not digestible by mammalian digestive enzymes but are fermented in the colon by micro organisms, e.g. inulin.  These fatty acids exert their effects by increasing sodium absorption in the gut, salvaging energy, increasing mucosal blood flow, regulating cellular proliferation, influencing cell differentiation and carcinogenesis, modulating immune function and decreasing blood cholesterol concentrations.  Provision of prebiotics is generally believed to increase numbers of beneficial bacteria in the gut.

The article describes various studies done on probiotic use and the clinical indications, mainly in dogs and cats.  The listed clinical indications

include: inflammatory bowel disease in dogs, as an aid in general immune function, pancreatitis, chronic renal disease in rats, pigs and cats, and infectious diarrhea in cats, kittens, food animal species, dogs and baby pigs.
Safety in use of probiotics is discussed by describing a number of cases involving septicaemia and bacteremia in human patients.  The severity of disease was shown to depend on factors such as immunosuppression, prior prolonged hospitalization, prior surgical interventions and existing disease conditions. To the author’s knowledge, similar septicemia episodes were not reported with probiotic products in companion animals. 

Commercial probiotic products were shown to have large variations in quality control.  Problems ranged from viability issues of bacteria to inclusion of species not listed on the label.  Many studies were cited showing that labels did not accurately list what was found on testing of the product.  Labeling issues included incorrect spelling, inadequate identification of all organisms included, inadequate nomenclature of organisms and number of live organisms expected on various dates, including expiration date.  Also noted was that extrusion processes used when making animal chows, reduced the number of viable spores and bacteria, but the food could be coated post-extrusion process to overcome this.

QUESTIONS:

1.
T/F 10% of the daily energy requirements in humans is supplied by microbial activity through anaerobic fermentation in the gastrointestinal tract.

2.
What is amensalism?

3.
T/F Gastrointestinal tract is the largest immune organ of the body.

4.
What are the ideal characteristics of probiotics administered to clinically affected patients?

ANSWERS

1. True
2. A symbiotic relationship between 2 organisms whereby 1 organism is unaffected but the other is negatively affected.

3. True

4. a.
They should originate from the species being treated


b.
Should be nonpathogenic


c.
Resistant to digestion by gastric acid and intestinal enzymes


d.
Able to adhere to the intestinal epithelium


e.
Capable of influencing host immune responses.

Weese and Prescott.  2009.  Assessment of laboratory and biosafety practices associated with bacterial culture in veterinary clinics.  JAVMA 234(3):352-358

Task 1 - Diagnose Disease, K4 (microbiology), K10 (diagnostic test)

SUMMARY: 720 veterinarians completed a survey through the Veterinary Information Network (VIN) regarding bacterial culture practices in veterinary clinics, with an emphasis on laboratory biosafety and quality of laboratory practices.  The authors found that bacterial culture is still a relatively common practice, but that the laboratory biosafety practices in a number of clinics were poor and possibly unsafe.  

Most participants perform preliminary bacterial isolation prior to submitting culture plates to diagnostic laboratories for identification and antimicrobial susceptibility testing.  Basic laboratory supplies such as a purpose built incubator were commonly used, but some clinics were using other setups, such as insulated containers w/o thermostat controlled heating.  This could indicate a lack of quality control, since a routine recording of the temperature may not be taking place.

Antimicrobial susceptibility testing was performed in 41% of clinics.  19% reported that organisms were identified some of the time, and 7.9% never attempted to identify organisms.  23% of veterinarians indicated that identification is not needed for interpretation of results, and 28% feel that only a Gram stain is required.  The authors feel that failure to accurately identify an isolate could lead to inappropriate patient treatment.

Most clinics do not provide adequate BSL containment.  This was indicated by the reported lack of biohazard signs displayed in a laboratory area, inadequate handling of culture specimens, consumption of food in the lab area, non-dedicated clothing, and the inability to restrict access to the lab area.  27% of the clinics directly disposed of the culture plates into the regular garbage, and 2% applied disinfectants to the plate prior to regular garbage disposal.

 

QUESTIONS: Risk group classification involves the likelihood of organisms to cause disease, their ease of transmissibility in a laboratory situation, the ability to handle the organism safely in a laboratory situation, and the potential severity of disease....among other factors. 
 

1. 
Many organisms that could be isolated from animals in a clinic setting are classified in which risk group?

a. 
Risk group 1

b. 
Risk group 2

c. 
Risk group 3

d. 
Risk group 4

2. 
Many common bacteria such as Escherichia coli and Staphylococcus aureus are included in which risk group?

a.  
Risk group 1

b.  
Risk group 2

c.  
Risk group 3

d. 
Risk group 4

ANSWERS: The answers to questions 1 and 2 are b. risk group 2.  These agents are considered to be of moderate individual risk (i.e., able to cause human disease but under normal circumstances are unlikely to represent a serious hazard to laboratory personnel). 

 

Hill et al.  2009.  Comparison of the guaranteed analysis with the measured nutrient composition of commercial pet foods.  JAVMA 234(3):347-351. 

Species: Primary (Dog), Secondary (Cat)

Domain: 4 Animal Care

Knowledge 13:  Watering and Feeding

Objective of study: To compare guaranteed and measured concentrations of nutrients in commercial pet foods

SUMMARY: This study was conducted to compare the concentrations of crude protein, crude fat, crude fiber, moisture and ash between guaranteed versus measured concentrations.  The concern, especially among recent nutritional issues with pet food, has been whether the major nutrient composition of pet foods is accurately reported on pet food labels.  This is also important because if these concentrations are in fact different, then pet owners or veterinarians that estimate MED (metabolizable energy density) for food portions are likely to be inaccurate which could lead to either too much or too little food portions.

The study was conducted by contacting agencies in each state responsible for testing commercial pet foods listed by the AAFCO (Association of American Feed Control Officials).  Interestingly, many states did not reply to the request or did not perform regular testing.  The 5 states that did respond and did not require a feed were South Dakota, Indiana, New York, New Jersey, and Rhode Island. Once the reports were reviewed, the difference between the guaranteed and measured composition of crude protein, crude fat, crude fiber, ash, and moisture was calculated for each food where both the guaranteed and measured amounts were listed.  Foods were also categorized by type of diet (canned, dry, treat, liquid, oft-moist, soft-dry, supplemental food or food in pouches), intended species (dog or cat), intended life stage (growth, adult, senior or overweight) and manufacturer.  The actual nutrient composition and difference between the guaranteed and measured nutrient composition were compared by use of a general linear models procedure.

The results showed that guaranteed analysis was different from the measured analysis for all nutrients.  Specifically, the analyzed amounts of crude protein and crude fat were less than the guaranteed minimum in some foods whereas the analyzed amounts of crude fiber, moisture, and ash were greater than the guaranteed maximum in others.  These differences were found among dry food, canned food, and treats.  Hence, in order to account for these differences, the article suggests that a more accurate estimate of the major nutrient composition of commercial pet foods can be obtained by adding 1.5%  to the guaranteed minima for crude protein, 1% for crude fat, and subtract 0.7% for crude fiber, 4% for moisture, and 0.5% for ash.  They also suggest it is more useful to obtain the actual composition of food directly from the manufacturer or via analysis of several batches of food rather than just reply on the guaranteed analysis as a measure of the actual analysis even after using the above adjustment.

QUESTIONS:

1. What do the FDA Amendments Act of 2007 mandate?

2.   What does MED stand for? 

3.  
T/F This article suggests that it is more reliable to request actual composition of food from the manufacturer or analyze several batches of food rather than rely only on the guaranteed analysis.

4.  
What does AAFCO stand for?

ANSWERS:

1. Mandates that the FDA develop ingredient, processing, and labeling standards to ensure the safety of pet food.

2. MED means Metabolizable energy density and is used to estimate amount of food portions for individual dogs and cats

3. True; Even after using the adjustment calculations for guaranteed analysis.

4. Association of American Feed Control Officials.

Berge et al.  2009.  Methods and microbial risks associated with composting of animal carcasses in the United States.  JAVMA 234(1):47-58. 

Task 6 - Design and Operate Laboratory Animal Facilities; K6 - Waste management

SUMMARY: This article details scientific basis of composting and provides detailed instructions for creation of carcass composting windrows.  Carcass composting differs from composting of manure and green waste and presents unique challenges.  Such challenges can include whole carcasses versus uniformly chopped substrate and the lack of turning the compost pile during microbial degradation.  However, proper composting eliminates many pathogens and may reduce levels of carcass contamination with spore-forming bacteria, prions and other specific pathogens.

In the United States, the disposal of dead animals is not federally regulated and varies between and within states.  Typically carcasses are disposed of by rendering, burial, incineration, composting, lactic acid fermentation, alkaline hydrolysis and anaerobic digestion.  Carcass composting has been referred to as “above ground burial in a bio-filter with pathogen kill by high temperature.”  The US rendering industry collects and disposes of most dead animals and unwanted animal by-products.  However, the “feed rule” established in the US in response to BSE threats have dramatically increased the costs of rendering.  This makes composting an economical solution as well.  It should be noted that proper composting involves thoughtful planning and regular maintenance and monitoring.  Improper composting can result in slower digestion of tissues along with adverse environmental impacts, including odor and lechate production as well as inadequate pathogen reduction.  The poultry industry has been utilizing composting successfully for over 20 years in many different environmental conditions.

Composting is a largely aerobic process in which bacteria, fungi, and other microorganisms convert organic matter into stable humus.  Heat, water, CO2, ammonia and volatile organic compounds are by-products produced in the composting process.  Much of the digestion within and at the outer surface of the carcass is anaerobic, but the liquid and gaseous by-products of the anaerobic process diffuse away from the carcass and into progressively more aerobic layers of the composting envelope, where aerobic degradation further reduces them to CO2 and water.

This article contains detailed instructions in creating a compost pile with various types of materials.  It also has a nice diagram showing proper layering for both small and large animal carcasses.  The estimated duration of primary composting ranges from 10 days for fowl to 195 days for adult bovids.  This minimizes the spread of infections and breaks down soft tissues.  Composting with windrows (as described) can accommodate carcasses from 4.4 to 1,430 lbs.  The Keener equation estimates the period of time required for animal decomposition.  However, external factors such as temperature, humidity and rainfall can affect the true composting time.  The equation is listed below:

Keener equation:  
T= 7.42 x W0.5 ≥ 10

            

T= time (days)   W= weight of the heaviest carcass.

Bacterial pathogens, unlike viruses and parasites, can survive outside the host organism if composting temperatures are inadequate for their destruction.  Ascarid ova are especially resistant to destruction and are accepted as a benchmark or proxy for microbial destruction achieved by various treatment systems.  Experiments have shown that Salmonella and E. coli in bovine fecal matter are inactivated at thermophilic composting temperatures.  Although Clostridium botulinum spores can activate and the organism can create toxin, this toxin is easily inactivated by the temperature and pH increase around the carcass.  M. avium strains were found to be inactivated by composting in studies relating to manure recycling for garden use.  Parvovirus and enterovirus were effectively eliminated after 28 days during composting of cow manure for land application.  Another study showed that there may be degradation of prions during composting, providing evidence of another safety advantage of composting.  Another safety advantage is that the composting can be done on site.  There are reports of workers contracting illnesses due to the transport and delivery of deceased animal.

Carcass composting when done correctly with proper attention to the design, layout, monitoring, maintenance, and environmental impacts of the system used, may be considered an efficient and safe method of disposing of animal carcasses.  Further studies can be performed to shed more light on the spore-forming bacteria and prions.

QUESTIONS:
1.  
T or F:  Composting of animal carcasses is all but identical to the composting of kitchen waste.

2.  
T or F:  Composting is an anaerobic system with very little impact from aerobic processes.

3.  
What does the Keener equation estimate?
4.  
T or F.  Viruses are the most resistant pathogens to carcass composting.

ANSWERS:

1.  
F.  There are numerous differences in technique and monitoring.
2.  
F.  Composting involves dynamic interactions of both anaerobic and aerobic respiration.
3. 
It estimates the period of time required for animal decomposition.

4.  
F.  Viruses are fairly intolerant to the heat created from composting.  Spore-forming bacteria and ascarid ova create more of a challenge for inactivation.

 

Castelhano et al.  2009.  Development and use of DNA archives at veterinary teaching hospitals to investigate the genetic basis of disease in dogs.  JAVMA 234(1):75-80.  

Species:  Primary (Dog)

Domain: 3 (Research); K5. genetic modification/engineering technology including application of molecular biology techniques

SUMMARY: This is a special report on the development of DNA archives of dogs to investigate the genetic basis of disease.  The archive has been created at Cornell University through the use of client-owned purebred dogs.  Purebred dogs are better suited for mapping because inbreeding minimizes the number of markers needed for initial screening and the genetic heterogeneity should be lower in purebred dogs, thus facilitating the identity of genes associated with a disease condition.  Blood samples are collected and the DNA is extracted and is stored in -20 degree Celsius freezers.  A minimum concentration of 200 nanograms/microliter is required for banking.  The information on each dog is entered into a secure database with a search engine that is restricted to only internal users and their collaborators. Applications for collaborative projects that involve the use of DNA from the archives are encouraged with the understanding that genotypes will be made available in a web-based database and sufficient DNA will be provided to Cornell University for archiving for future use. 
  

It is currently estimated that there are 400 – 500 discrete genetic traits recognized in dogs.  334 genetically transmitted diseases in dogs have been identified.  The high relevance of diseases in dogs to diseases in humans, coupled with the importance of dogs to humans as companions with a shared environment makes a compelling argument for improving resources that facilitate research into the genetic basis of diseases, physiology and anatomy of dogs.  Current reports indicate at least 18 genetic diseases in dogs have been used in the investigation of gene therapy.   

QUESTIONS:

1. What do the following abbreviations used in genetic techniques stand for:

a. kb

b. LD

c. QTL

d. SNP

2. What is the benefit of using purebred dogs when creating a DNA archive? 

ANSWERS:

1. 
kb = kilobases

   
LD = linkage disequilibrium

   
QTL = quantitative trait locus

   
SNP = single-nucleotide polymorphism

2.  Purebred dogs are better suited due to the inbreeding minimizes the number of markers needed for initial screening and the decreased genetic heterogeneity resulting from the few base breeds used to create the purebred dogs.  

