Secondary Species – Cat (2005)

Gassel et al.  2005.  Comparison of oral and subcutaneous administration of buprenorphine and meloxicam for preemptive analgesia in cats undergoing ovariohysterectomy.  JAVMA 227(12):1937-1944.

SUMMARY: The authors compared the effectiveness of meloxicam and buprenorphine administered preoperatively by the PO and SC routes for prevention of postoperative pain associated behaviors in cats undergoing midline ovariohysterectomy. Cats were assigned to 1 of 5 treatment groups which were: buprenorphine PO (0.01mg/kg), buprenorphine SC (0.01mg/kg), meloxicam PO (0.3mg/kg), meloxicam SC (0.3mg/kg), or 0.3ml sterile saline SC (with water given PO as control). All PO treated animals were also injected with sterile saline SC and SC treated animals were given water PO. Sedation, visual analog and interactive visual analog scores were made 2 hours before surgery and at intervals until 20 hours after surgery.

The results were that cats receiving meloxicam PO or SC had significantly lower IVAS scores compared with IVAS scores for cats receiving buprenorphine.  VAS scores increased significantly in all groups at 1-2 hours after surgery.  Rescue analgesia with butorphanol was given to some cats in the buprenorphine groups and the control group but was not needed for any cats given meloxicam. Sedation scores increased significantly from baseline in all groups from 0 to 3 hours after surgery and returned to baseline by 4 hours after surgery. No significant differences in sedation scores were found between groups.

The results seem to suggest that when using pain associated behavior scores, cats receiving meloxicam PO or SC before hysterectomy show less pain postoperatively than those given buprenorphine preoperatively.

QUESTIONS:

1.
True/False- Buprenorphine appears to be a more effective analgesic than meloxicam when given preoperatively for relief of postoperative pain in cats undergoing ovariohysterectomy.

2.
True/False- There is no difference in effect when administering meloxicam by the PO and SC routes. 

3.
 In cats undergoing ovariohysterectomy buprenorphine causes:

a.
A marked sedation effect when given preoperatively.

b.
Causes no sedation effect

c.
Cannot be distinguished from meloxicam in terms of the sedation effect.

ANSWERS:

1.
F

2.
T

3.
c

Galano et al.  2005.  Myokymia and neuromyotonia in a cat.  JAVMA 227(10):1608-1612.  

Species: Cats, secondary species

Task 1 K8: Prevent, Diagnose, Control, And Treat Disease- Clinical Medicine

SUMMARY: Authors deliver the first reported clinical case of primary myokymia and neuromyotonia in a cat.  With a 2-week history of rhythmic muscle movements and progressive, nonpainful contractures of both carpi, the patient presented clinically with both thoracic limbs rigidly extended at the elbows, carpi flexed, and claws fully extruded at all times; rhythmic contractions, characterized by undulating, rippling, and wavelike movements, were visible and palpable in the muscles of the thoracic limbs, pelvic limbs, and epaxial portion of the spine, and the contractions persisted even when the cat was asleep or anesthetized. The cat had normal mentation and normal cranial nerve reflexes, and other than gait disturbance and decreased withdrawal reflexes in the thoracic limbs (possibly because of the generalized muscle atrophy), the neurological exam was normal.  The underlying lesion was localized to the lower motor neuron, and electromyography and nerve conduction studies revealed unique myokymic and neuromyotonic high-frequency discharges. Muscle biopsy showed noninflammatory myonecrosis, probably secondary to the abnormal pattern of repeated muscle contractions.  Treatments with carbamazepine + L-carnitine, then prednisone were ineffective, but treatment with phenytoin resulted in substantial improvement in the cat's clinical status within 2 weeks, and near normal physical condition within a few months. Myokymia is associated with a variety of disorders, including Guillain-Barré syndrome, multiple sclerosis, radiation plexopathy, brainstem tumors, and timber rattlesnake (Crotalus horridus horridus) envenomation; the underlying cause of the clinical signs is unknown, but is suspected to involve biochemical alterations in the microenvironment of the axon membrane at any level of the motor unit, leading to injury through demyelination, radiation changes, direct toxic effects, ischemia, hypoxia, and edema.  Neuromyotonia is commonly associated with various immune-mediated disorders, including myasthenia gravis, thymoma, penicillamine induction, amyloidosis, inflammatory demyelinating polyneuropathies, and lymphoma.  Recent studies now link both myokymia and neuromyotonia to antibodies directed against voltage-gated potassium channels (VGKC).

QUESTIONS:

1. 
Which of the following conditions was NOT recently observed in the report of a cat diagnosed with primary myokymia and neuromyotonia? 

a.  
Thoracic limbs rigidly extended at the elbows

b.  
Flexed carpi and claws fully extruded at all times

c. 
Visible wavelike rhythmic contractions in thoracic/pelvic limbs and epaxial spine musculature that subsided when the cat was asleep or anesthetized

d.  
Noninflammatory myonecrosis

e.  
Normal mentation and normal cranial nerve reflexes

2. 
Which of the following medications was reported as effective in treating primary myokymia and neuromyotonia in a cat?

a. 
L-carnitine

b. 
Diazepam

c. 
Carbamazepine

d. 
Prednisone
e. 
Phenytoin

ANSWERS:

1. 
c. is incorrect - the wavelike rhythmic contractions in thoracic/pelvic limbs and epaxial spine musculature did NOT when the cat was asleep or anesthetized

2. 
e. Phenytoin

Romans et al.  2005.  Effect of postoperative analgesic protocol on limb function following onychectomy in cats.  JAVMA 227(1):89-93. 

Cats, secondary species

Task 1 K6, K8 

Task 2 K1, K2, K7

SUMMARY: 27 cats, > 4 months and < 3 years, were evaluated for pain by gait analysis following onychectomy of the left foot at day 0 (before surgery), 1, 2, 3 and 12. The analgesics used were based on common practice in veterinary clinics:
· Topical bupivacaine (0.75%) before closing at incision site
· IM injection of *Butorphanol* (0.4 mg/kg) before awakening and every 4 h for the first 24hr.

· 25mg transdermal fentanyl patch (placed between scapulae) 12 hr before surgery and left for 72hr.
Pressure-platform gait analysis with 3 measurements was performed: peak vertical force (PVF), vertical impulse (VI) and ratio of left forelimb PVF to PVF of the other 3 limbs.

A trial was valid when at least 2 consecutive times showed each of the 4 limbs fully contacted the pressure measurement walkway.

Results:

· Butorphanol and Fentanyl treatments are equivalent in providing pain relief. However, differences in the gait are still present between day 0 (no surgery) and day 12.

· Bupivacaine was not as effective as Butorphanol and Fentanyl in providing pain relief.

· No significant difference regarding the age, velocity or acceleration.

· Literature overview mentions that the release of Fentanyl in the blood circulation depends on the patch placement (thorax>dorsal cervical area), it could be attributed to a difference in thickness of the skin. A common finding in humans that might explain the latency of elimination in cats (#dogs ~ 1h39) with the presence of a cutaneous depot.

Limits:
· Adverse effects of opioids in cats, often higher doses are needed compared to other mammals.

· Why not investigate the use of NSAIDs?

· No discussion on efficacy, we only know that Butorphanol and Fentanyl provide the same relief. Knowing that some cats showed non-weight-bearing lameness, this article would have been of more interest discussing the efficacy in pain relief and the length of pain relief (testing is only at 1, 2 and 3 days, once a day, from our knowledge, Butorphanol lasts 2 to 5 hr. It would have been of interest to check variations during a day.

· No discussion in relation to the finding that at 12 days the cats still do not show a normal gait. Should the analgesic treatment be adapted?

· Difficulty recognizing pain in cats, details could have been added.

· Weight of each animal in regards to its gait with an increase or no consequences for the animal not addressed.

QUESTIONS:
1.
Which analgesic is efficient in elevating PVF close to normal values? (choose 2 answers)?

a.
25mg transdermal Fentanyl patch

b.
Buprenorphine IM

c.
Butorphanol IM

d.
Bupivacaine topically

2.
What can you measure using a pressure-platform gait analyzer?

a. 
Distance between paws

b.
Time between pressure of 2 paws

c. 
Peak vertical force

d. 
Size of the paws

3.
Is Fentanyl used transdermally eliminated quickly in cats? Y or N

4.
What is an onychectomy?

5.
What are signs of pain in cats?

ANSWERS:
1.
a and c 

2.
c 

3.
N

4.
“Onychectomy” is an operation to surgically remove the claws<http://en.wikipedia.org/wiki/Claws>, most often of a household cat <http://en.wikipedia.org/wiki/Cat>, though occasionally of other animals such as circus http://en.wikipedia.org/wiki/Circus lions<http://en.wikipedia.org/wiki/Lion>or dancing bears <http://en.wikipedia.org/wiki/Bear>. This process involves amputating<http://en.wikipedia.org/wiki/Amputation>all or part of the distal phalanx <http://en.wikipedia.org/wiki/Distal_phalanges>, or end bone, of the animal's toes — the equivalent of cutting off the end of a human finger at its first joint — under anaesthesia<http://en.wikipedia.org/wiki/Anaesthesia>, and is popularly known as declawing. After healing, cats that have been declawed show no evidence of abnormal behavior 
5.
From the International Veterinary Academy of Pain Management: A cat's behavior and interactions can be unique to the type of pain it is experiencing. A cat's reaction to pain is dependent upon its personality and the degree of pain it is experiencing. The characteristics listed below do not include everything that you may see, but the list gives you a general idea of what to look for if you think a cat is in pain. Some of these characteristics (marked with an asterisk *) are also things you will see when a cat is anxious or nervous or in poor health. Items that are in bold print are the subtle and early signs of pain or poor health you may see in a cat. Cats are extremely good at hiding their pain until it becomes almost totally unbearable. *Remember* that there is no substitute for being familiar with an individual cat in order to recognize how it shows pain. 

Posture

· Hunched back with head lowered

· Guarding (protecting) the painful area
· Sitting or laying abnormally

· Attempting to rest in an abnormal position (sternal or curled up)

Movement

· Stiff

· Bearing no or partial weight on affected limb or any degree of limp

· Thrashing

· Restless 
· Trembling or shaking 
· Limited or no movement when awake
· Slow to rise 

Vocalization

· Screaming, yowling, or crying (with acute pain)

· Hissing or growling, especially if you touch a painful area
· Lack of vocalization (no noise of greeting or wanting to be fed)

Behavior

· Hyperventilation (rapid shallow breathing)

· Agitated 
· Poor or no grooming
· Decreased or absent appetite * (associated with weight loss when chronic)
· Dull, sleeping excessively, or noticeably less active 
· Inappropriate urination or defecation, or not moving away from it 
· Acts out of character (aggressive or playful cats may become docile or quiet) 
· Licking wound or surgical site 
· Sitting in back of cage or hiding under blanket
· Retreating to quiet areas of house for long periods of time
· Vigorous attempts for escape, often with marked aggression

Adapted from:

Mathews KA. Pain Assessment and General Approach to Management. In: Vet. Clin. Of N. Amer. Sm. Anim. Pract.  Ed: Mathews KA. WB Saunders, Philadelphia, July 2000.

Dobromylskyj P et al. Pain assessment. In: Pain Management in Animal. Eds: Flecknell P and Waterman-Pearson A, WB Saunders, London, 2000.
Overall et al.  2005.  Feline behavior guidelines from the American Association of Feline Practitioners.  JAVMA 227(1):70-85.  
Task 1: Prevent, Diagnose, Control and Treat Disease

Secondary species - Cat

SUMMARY: This article provides a summary of feline behavioral medicine primarily directed at the small animal clinician.  The paper reviews normal behavior and ways to stimulate it in the traditional household setting. Abnormal behaviors and methods to modify these behaviors are also addressed. Pharmacologic therapies are discussed and various dosing regimens are included in an appendix to the article. While aimed at the small animal practitioner, this article is valuable for laboratory animal veterinarians managing cat colonies in the research setting.

In the practice setting, behavior problems are the most common cause of euthanasia of pet cats and result in a 15% loss of clients each year. With this in mind, the authors describe the importance of understanding normal feline behavior and educating clients on what is expected at various time points in the life of cats. Contrary to previous misconceptions, cats do form social groups and individuals may interact and communicate differently with each member within the group.  For this reason, gradual introduction of new adults to stable groups is a must. The primary socialization period for cats is 3 to 9 weeks of age with social play peaking around 3 months of age. Cats exposed to human interaction during the primary socialization period will have reduced fear of human interaction later in life and will learn appropriate methods for interacting with humans. 

Aggression behavior in cats can fall into one of several categories:

Aggression due to lack of socialization - often seen in cats that were not handled properly (or at all) during the critical socialization period 

Play aggression - usually seen in kittens that were not taught proper play skills from the queen, the use of interactive toys is recommended to avoid the potential for trauma to human hands and feet

Petting aggression -  cats which seek attention then bite when petted for "too long", may be a form of impulse-control aggression - easy to avoid, owners should only pet for short periods or avoid petting the cat at all and give attention in other ways (e.g., playing with toys)

Predatory behavior - ideally cats that will be housed with prey species should be exposed to them as kittens and should never be left alone with the prey species

Intercat aggression - aggressive cats may control access to food, water, litter boxes and resting areas; typically seen with the introduction of a new cat or the return of an existing cat after an absence. This is also seen when there is competition for resources and as such, multiple resources (food bowls, litter boxes, etc.) should be provided and be readily accessible for the cat.

Redirected aggression - cats that are highly aroused may redirect the aggression to another cat or human that is nearby, cats in this state should not be handled and any fighting between cats may be interrupted with a noise or other stimulus

Pain aggression - pain may stimulate the cat to act aggressively, dental disease and arthritis in aging cats are two examples given

Elimination behavior -  There are 3 normal elimination behaviors for cats: squat urination, defecation and urine spraying, most house cats urinate twice daily via squatting and defecate once daily. Spraying is not a typical means of urination but may actually serve as a communication method. All cats spray but it is seen more commonly in males and estrus females and in multi-cat households. It is recommended that litter boxes be approximately 1.5x the length of the cat (most commercially available boxes don't meet this standard); be filled with a fine-grained substrate (preferably unscented) and emptied twice daily. Boxes should be placed in easy to reach places and multiple boxes are recommended for multi-cat households.

Scratching - This normal behavior serves to groom the front claws and leave visual and olfactory markers as well as potentially stretching muscles. Cats should be provided with both horizontal and vertical scratching posts made of wood, sisal or rough fabric. Cats should ideally be exposed to scratching posts at an early age.

Feeding - Wild cats typically eat 10 to 20 small meals throughout a day and domestic cats demonstrate similar ingestion behavior making several trips to the food bowl in a 24 hour period. Obesity is a major concern in most cats due to overfeeding by owners and sedentary behavior. Most neutered cats require a total caloric intake of 1.2 x resting energy requirement (RER), where RER = 70 x (body weight in kg)0.75. Obese-prone cats may only require 0.8 - 1.0x RER with weight loss monitored every 2 to 3 weeks to achieve a 1% loss of body weight per week. Cats should have access to a minimum of 1 food bowl/cat and changes in diet should be made gradually.

Learning/Communication - The article reviews feline communication which relies on visual (e.g., body posture, tail/ear/head position), olfactory, tactile (e.g., rubbing, nose touching) and auditory cues. The article refers to a series of illustrations demonstrating offensive and defensive body postures and facial expressions in cats that can be used to educate clients and staff on the body language of cats. As with most other species, it is easier to teach cats appropriate behavior than it is to get them to stop inappropriate behaviors.  An entire section of this article is aimed at client education including information that should be covered in pre-adoption counseling, kitten classes and the initial veterinary visits.

Harmful stress - Cats prefer predictable environments and may react to stressful situations such as unpredictable feeding times and cleaning of litter boxes with a variety of behaviors including decreased grooming, decreased exploratory or play behavior and increased hiding. Owners should strive to keep the environment free of stressors while meeting the cats needs for social company and mental stimulation.

Aging - As cats age, they may begin to suffer from medical conditions that can have an impact on their behavior. Diseases such as hyperthyroidism, diabetes, hypertension and chronic renal disease are common in aging cat populations and it is recommended that cats over the age of 7 years receive twice yearly physical exams to screen for medical and behavioral conditions. Older cats may require modifications to their environment to accommodate physical changes (e.g., ramps to enable them to reach places they can no longer jump).

Behavioral treatment - Behavior therapy should only be initiated after a thorough history, physical examination and diagnostic test plan has been completed. Behavioral modification (via positive reinforcement) is recommended for most behavioral disorders. In cases where this is not successful or additional support is required, pharmacologic agents such as tricyclic antidepressants (TCAs - e.g., amitryptyline, clomipramine), selective serotonin reuptake inhibitors (SSRIs - e.g., Paxil or Prozac) or monoamine oxidase inhibitors (MAOIs - e.g., Anipryl) may be useful. Typically treatment is required for a minimum of 4 to 6 months and should be done in conjunction with behavioral modification. SSRIs and TCAs should not be administered with MAOIs as this can result in serotonin syndrome due to potentiation of norepinephrine and serotonin. Serotonin syndrome can result in hyperactivity, anorexia, tachycardia, tachypnea and possibly death. Appendix 5 of the article provides additional details on pharmacologic treatment options and potential side effects.

QUESTIONS

1. 
What period represents the primary socialization period of cats:

a.
2 - 6 weeks

b.
3 - 7 weeks

c.
2 - 9 weeks

d.
3 - 9 weeks

e.
4 - 8 weeks

2. 
At what age is it recommended that cats undergo twice annual physical examinations?

a. 
6 years

b. 
7 years

c. 
9 years

d. 
10 years

e. 
5 years

3. 
What adverse reaction is associated with the concurrent administration of tricyclic antidepressants (TCAs) or selective serotonin reuptake inhibitors (SSRIs) and monoamine oxidase inhibitors (MAOIs)?

4. 
Name 3 normal elimination behaviors for cats

ANSWERS

1.
d) 3 - 9 weeks

2. 
b) 7 years

3. 
Serotonin syndrome - results from potentiation of serotonin and norepinephrine activities and results in tachycardia, tachypnea, insomnia, hyperactivity, anorexia and potentially death

4. 
Squat urination, defecation and urine spraying

Crawford et al.  2005.  Accuracy of polymerase chain reaction assay for diagnosis of feline immunodeficiency virus infection in cats.  JAVMA 226(9):1503-1507. 
Objective: To determine the sensitivity, specificity, and overall diagnostic accuracy of polymerase chain reaction (PCR) assays offered by commercial diagnostic laboratories for diagnosis of FIV infections in cats.

SUMMARY: Vaccination of cats against FIV with a whole-virus vaccine results in rapid and persistent production of antibodies that are indistinguishable from those used for diagnosis of FIV infections.  This makes it difficult for veterinary practitioners to reliably determine the FIV infection status of cats that have positive antibody results in ELISA, western blot, or immunofluorescent antibody tests.  The PCR assay has been promoted as a potential solution for confirming the true FIV status of cats.  

Blood was collected from cats that were neither infected with nor vaccinated against FIV, uninfected cats that were vaccinated with a licensed FIV vaccine, and cats experimentally and naturally infected with FIV representing subtypes A, B, and C.  Samples were submitted to 3 labs offering PCR assays for diagnosis of FIV, and sensitivity, specificity, and correct results were calculated for each PCR assay. 

Sensitivity ranged from 41% to 93%.  Specificity ranged from 81% to 100% in unvaccinated cats and 44% to 95% in cats vaccinated against FIV.  Correct results were obtained in 58% to 90% of 124 cats tested.  All test misidentified both uninfected and infected cats.  False-positive results by all laboratories were higher in cats vaccinated against FIV than in unvaccinated cats suggesting that vaccination interferes with the performance of interpretation of PCR assays used for diagnosis of FIV infection.

The authors concluded that PCR assays used for detection of FIV infection presently marketed to veterinary practitioners in North America vary significantly in diagnostic accuracy and do not resolve the diagnostic issues resulting from FIV vaccination against FIV in cats.  

QUESTIONS:

1.
What type of virus is FIV?

a.
Lentivirus

b. 
Coronavirus

c.
Herpesvirus

d.
None of the above

2.
There are 5 well-characterized subtypes of FIV (A to E) based on genetic divergence in the env and gag genes.  What are the most common subtypes found in FIV-infected cats in the United States and Canada?

a.
Subtype A

b. 
Subtype B

c. 
Subtype C

d. 
All of the above

3.
Accurate diagnosis of FIV is important for both uninfected and infected cats because:

a. 
Failure to identify infected cats may lead to inadvertent exposure and transmission of FIV to uninfected cats

b. 
Misdiagnosis of FIV in uninfected cats may lead to inappropriate euthanasia

c.
Both A and B

d. 
Neither A or B

ANSWERS:

1.
a.

2.
d.

3.
c.

Lee et al.  2005.  Indications for and outcome of positive-pressure ventilation in cats: 53 cases (1993-2002).  JAVMA 226(6):924-931. 
Species: Cats, Felis domestica

RDD:  K8 and K5

BACKGROUND: Positive-pressure ventilation (PPV) is usually initiated when
· PaCO2 >50 mm Hg when receiving oxygen supplementation

· PaO2 <50 mm Hg when receiving oxygen supplementation

· Development of respiratory muscle fatigue signs

· Other cases (less common) to lower risk of cardiac arrest in animals with already compromised cardiovascular function or to treat intracranial pressure

While under PPV, it is recommended to keep peak inspiratory pressure (PIP) <25 cm H2O and never go over 40 cm H2O to minimize baro- and volu-trauma.

PPV improves the respiratory function by increasing tidal volume and recuperating atelectatic alveoli especially when the positive end-expiratory pressure (PEEP) is kept stable.

SUMMARY: 53 cases of cats receiving PPV over a 9 year period were divided into 4 categories in this retrospective study: respiratory failure, cardiac arrest, neurologic impairment and non-responsive hypotension. The cats were considered survivors if were successfully weaned, however the study doesn't reveal how long the animals survived afterwards.

Definition of the 4 categories:

· Respiratory failure: clinical signs (dyspnea, tachypnea and abnormal auscultation) with high PvCO2 (pulse oximetry, non-specific since can be due to hypoperfusion as much as hypoventilation).
· Cardiac arrest : cardiopulmonary resuscitation performed
· Neuro if ventilation inadequate due to known CNS disturbances (tumors etc)
· Non-responsive hypotension, if after surgery, BP was maintained at <80mmHg (Doppler sphygmomanometer), despite treatment with catecholamines and fluids.

In this study, the ventilator setting was maintained at SaO2 at > 93% and other values were adjusted to maintain this value. Cats' files were analyzed before and after PPV, checking for organ failures etc, but there were o significant differences between animals that died, were euthanized under PPV or survived, except for a significantly higher glucose value in the cats that were euthanized (which this study explains by maybe higher stress levels). The common complications taken into account in this study were pneumothorax and ventilator-associated pneumonia. Another issue being the provision of 100% oxygen for >18-24hr leading to oxygen toxicosis (alveoli inflammation leading to leaking of proteinaceous fluid and atelectasis). Overall, 28% of cats (15/53) developed a pneumothorax (3 of them survived) and 8/53 developed ventilator-associated pneumonia with 4/8 in the survivors group which might be linked to a longer PPV duration.

In conclusion: 15% of the cats survived which is lower than the survival rate found in dogs (30-70%, studies from the same institution). The mortality rate was higher in smaller animals likely due to the more challenging technical and mechanical conditions (more difficult to ventilate and monitor). The authors comment that the initiation of PPV might have been too late.

The authors recommend the following procedures to minimize risks of pneumonia when using long duration PPV:
· Aseptic technique
· Suction of fluids at pharynx and top of inflated cuff before deflation
· Humidifying inspired gases
· Turning patient from side to side
· Prioritizing nutritional support

QUESTIONS:

1. 
When do you initiate PPV?

a.
PaCO2>50mmHg with provision of O2 
b. 
PaO2<50mmHg with provision of O2

c.
High intracranial pressure 
d. 
Respiratory muscle fatigue 
e. 
All of the above

2. 
Below which value should PIP be maintained and never go over?

a.
20 cm H2O and 30 cm H2O
b.
10 cm H2O and 20 cm H2O 
c.
25 cm H2O and 40 cm H2O
d.
40 cm H2O and 60 cm H2O
3.
According to a study on 53 cases of cats undergoing PPV, what is the survival rate of cats after PPV and is it higher or lower than dogs?

a.
 5% lower 
b.
50% higher 
c.
15% higher 
d.
15% lower

4.
What are the expected complications of the use of PPV? (choose 2 answers)

a.
High energy expenditure 
b.
Ventilator-associated pneumonia 
c.
High mortality rate 
d.
Pneumothorax

5.
What are the recommendations to reduce the risk of ventilator-associated pneumonia?

ANSWERS:

1.
e 

2.
c 

3.
d 

4.
b and d 
5.
See end of summary
Klaser et al.  2005.  Red cell transfusions in cats: 126 cases (1999).  JAVMA 226(6):920-923. 

Task: medical treatment

Species: Cats (secondary)

SUMMARY: The objective of the article was to determine the number of and reasons for RBC transfusions, indices of acute transfusion reactions, prevalence of blood types, volume of blood administered, change in PCV, and clinical outcome in cats.  No review of transfusion in cats has been published (although there is information on dogs).

126 cats were transfused covering all ages, sexes, and weights.  94% of cats were typed with blood type A, the remainder were blood type B; none were AB.  Most transfusions were of whole blood; fewer were purified RBC.  Ten cats had acute (but self-limiting) nonhemolytic transfusion 
reactions characterized by fever, face rubbing, angioedema, vomiting, salivation and volume overload.  One cat had a hemolytic reaction; however, this cat was the only one not blood typed prior to transfusion.

Discussion: This study showed that cats receive transfusions more often for erythropoietic failure than dogs in previously reported studies.  This likely reflects the higher incidence of chronic renal failure (and consequent anemia) in cats than dogs, possible FELV prevalence (although in this study more than half the cats remained untested for FeLV), shorter life span of RBC (72 days) in cats relative to dogs and cattle (100 and 130 days respectively) which can result in erythropoetic failure evident more than rapidly in cats.  The average increase in PCV post-transfusion was 6% in this study, which is generally lower than that reported in dogs; the reasons for this difference are unclear.  The percentage of blood type A cats in this study was lower than that previously reported (>99%).  It is unclear whether there has been shift in the cat population as a whole or if cats of different blood types develop anemia differentially.  Although approximately 60% cats were ultimately discharged, as compared with the general discharge rate of hospitalized cats, transfusion appears to be a negative prognostic indicator for survival.

QUESTIONS:

1.
What is the RBC lifespan in cats?

2.
What is the predominant blood type in cats?

3.
True or False?    Cats are more likely than dogs to suffer anemia/erythropoietic failure due to the greater incidence of chronic renal failure.

4.
True or False?    FeLV is not a risk factor for erythropoietic failure in cats?

ANSWERS:

1.
72 days (vs. 100 days in dogs)

2.
Blood type A (94% in this study)

3.
True

4.
False

Carroll et al.  2005.  Analgesic efficacy of preoperative administration of meloxicam or butorphanol in onychectomized cats.  JAVMA 226(6):913-919.  

Task 2 - Prevent, alleviate, and minimize pain and distress

Secondary species-Feline

The objective of this research study was to determine analgesic efficacy of preemptive administration of butorphanol versus meloxicam in cats undergoing declaw surgery or declaw and neutering surgeries at the same time.  Butorphanol is a mixed agonist-antagonist opioid that has been approved for analgesia use in cats.  Meloxicam is an NSAID with good anti-inflammatory activity and relatively low GI or renal side effects.  It also provides antiarthritic, analgesic, and antipyretic activity.  

Historically, preoperative administration of NSAIDs has been limited due to the potential side effects they may cause to the renal system by inhibiting COX-1 and its protective prostaglandins during potential anesthetic induced hypotension and hypovolemia.  However, NSAIDs administered preoperatively prevent amplification of nociception and help prevent the release of any new prostaglandins.  In addition, they are not a controlled drug.
This research was a randomized controlled study that evaluated cats between the ages of 4 months - 16 years old at four different veterinary clinics.  Cats received either meloxicam (0.3 mg/kg SC) or butorphanol (0.4 mg/kg SC) 15 minutes after being premeded with acepromazine (0.05 mg/kg IM) and glycopyrrolate (0.011 mg/kg IM) and induced with propofol (4-6 mg/kg IV).  Surgery was then performed by the individual veterinarians using similar surgical techniques.

Analgesia efficacy was measured based on both laboratory analyses and clinical evaluation.  Blood samples were collected to measure glucose and cortisol levels at baseline, extubation, and 1, 3, 5, and 12 hours post extubation as a measure of stress.  A single blinded observer at each clinic measured heart rate, respiratory rate, temperament, pain score, and gave a recovery score.  The visual analog scale, also known as VAS, was used to evaluate pain.  Rescue analgesia was available if the recovery score was 5, the pain score was 3 or 4, or the cumulative pain score was >8.  Cats that received meloxicam or butorphanol were similar in age and weight.

Results showed that meloxicam treated cats had lower pain scores and cumulative pain scores versus butorphanol treated cats.  Cortisol concentration was higher in the butorphanol treated cats at baseline, 1 hour, and 12 hours postoperatively.  The mean glucose concentration in the meloxicam group at 24 hours postoperatively was significantly lower than that at baseline and lower than the butorphanol group.  However, serial glucose concentrations between groups were not significantly different.  At 5 and 8 hour postoperatively, cats in the meloxicam group had higher pain thresholds and excellent general impression scores versus butorphanol treated cats.  And fewer meloxicam treated cats required rescue analgesia at the 3, 5, 12 and 24 hour time points versus the butorphanol group.  Injection site pain score was greater in the butorphanol treated cats versus the meloxicam group as well.  Buccal bleeding times were also evaluated between both groups and showed no significant difference. The main difference was postoperative buccal time in the meloxicam treated cats was significantly longer than the preoperative time.  

Overall, the difference in both cortisol and glucose concentrations in cats treated preemptively or postoperatively supports the idea that nociception should be inhibited prior to the initiation of the painful stimulus.  This study recommends that the clinician provide analgesia before surgery.  In doing so, it is important to consider the safety profile of the individual analgesic being used.  Opioids have the potential to cause bradycardia and hypoventilation whereas meloxicam appears to have a good safety profile in cats in this study.  Last, this research recommends administering meloxicam 1.5 hours before surgical recovery as part of the pain management guidelines.  It is also recommended that meloxicam is provided for at least 2 days postoperatively.  

QUESTIONS:

1.  
Which variable is least reliable to evaluate pain and stress in an animal?

a.  
Systolic blood pressure

b.  Postoperative behavior including recovery and temperament scores

c.  
Force mat
d.  
Plasma catecholamines

2.  
True of False:  Cortisol is both indicative of pain and also unrelated to pain

3.  
What is the definition of nociception?

ANSWERS:
1.  
d:  Because plasma catecholamines have a short half-life.  Epinepherine and norepinepherine reach maximum concentrations within a minute of stimulation and are rapidly destroyed within 2-3 minutes.
2.  
TRUE  The stress of handling, bandage placement, and anesthesia can all contribute to increased cortisol levels
3.  
Pain is the result of stimulation of nociceptors which are sensory receptors that send signals to the brain to perceive pain.  They are normally silent receptors and are only stimulated by pain.  Therefore, by blocking nociceptors before eliciting pain will lead to a decrease in pain response in an animal.  This is also known as preemptive analgesia.  

Bender et al.  2005.  Epidemiologic features of Campylobacter infection among cats in the upper Midwestern United States.  JAVMA 226(4):544-547.

SUMMARY: An estimated 2.5 million human Campylobacter infections occur each year in the US with approximately 5% of these infections associated with contact with cats.  The two most commonly identified species involved in human infections are C. jejuni and C. coli.  C. upsaliensis has also been recognized as a cause of gastroenteritis in humans with HIV, neonatal sepsis, and abortion.  The purpose of this study was to describe the epidemiological features of Campylobacter infection among cats regardless of disease state.

· Samples were collected from three private veterinary clinics and one humane organization

· 37 of 152 cats (24%) were positive for Campylobacter shedding.

· Of the 37 positives, 29 were C upsaliensis, 2 were C jejuni, 1 was C coli and the rest could not be speciated.

· Campylobacter shedding was most commonly identified during summer and fall months.

· Of the 37 positive cats, 32 were healthy and 5 had clinical sign of disease.

· Duration of shedding ranged from 22 days until the end of the fecal collection period (up to 196 days).

· 36 of the 37 positive cats were under 1 year of age.

QUESTIONS:
1.
What are the two most common species of Camplyobacter infections in humans?

Campylobacter___________ and Campylobacter____________.

2.
T/F Cats shedding Campylobacter will almost always have clinical signs of disease.

3.
T/F Winter and early spring are the most common times of the year for Campylobacter shedding.

4.
T/F All positive cats shed throughout the entire sample collection period.

ANSWERS:
1.
C jejuni and C coli

2.
F

3.
F

4.
F

Hart et al.  2005.  Control of urine marking by use of long-term treatment with fluoxetine or clomipramine in cats.  JAVMA 226(3):378-382.

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

Primary (Cat)

SUMMARY: Using a positive-controlled, double-masked clinical trial, the investigators determined that both fluoxetine and clomipramine reduce the frequency of feline urine marking in a vertical pattern.  The criterion of vertical pattern marking was used to differentiate urine marking from inappropriate urination.  The improvement pattern shown by both drugs was a dramatic improvement in the first two weeks followed by a more gradual improvement with increasing efficacy over longer treatment times.  The majority of cats returned to urine marking when  fluoxetine was abruptly stopped; however the cats were able to be controlled again with similar efficiency when fluoxetine was restarted. Neither fluoxetine nor clomipramine caused adverse effects serious enough to prompt removal from the study, and all abnormal CBC and serum biochemical values returned to normal once the fluoxetine was stopped. The authors noted that management of agnostic interactions between cats and cleaning up urine were crucial to ensuring long term success.

QUESTIONS:

1.
What is the mechanism by which fluoxetine hydrochloride increases serotonin concentration?

2.  
What is the mechanism by which clomipramine increases serotonin concentration?

3.  
When is a positive-controlled, double masked trial used?

ANSWERS:

1.  
Fluoxetine, a selective serotonin reuptake inhibitor, blocks reuptake of serotonin at the synaptic junction.

2.
Clomaprimane, a tricyclic antidepressant, blocks reuptake of serotonin, norepinephrine, and dopamine at the synaptic junction.

3.  
This type of trial is used in clinical pharmacology for testing two or more drugs when one of the drugs has already been shown to be superior to the placebo.  This type of trial does not allow statistical tests to be conducted on observed potential adverse effects (lack a placebo or untreated group).

Vaccine-Associated Feline Sarcoma Task Force.  2005.  The current understanding and management of vaccine-associated sarcomas in cats.  JAVMA 226(11):1821-1842.  
Cats, secondary species
Task 1 K8: Prevent, Diagnose, Control, And Treat Disease- Clinical Medicine

Background 

Vaccine associated sarcomas in cats continues to be an unresolved problem because (a) not enough scientific research has been conducted to verify a cause and effect between vaccination and sarcoma formation and (b) the etiology maybe multifactorial.  There is however enough anecdotal evidence from practitioners to establish an association. The Vaccine Associated Feline Sarcoma Task Force (VAFSTF) was established to investigate and stimulate research of the problem.

Incidence/ Prevalence 
The 1999 World Health Organization International Agency for Research on Cancer placed adjuvant feline vaccines in the category of limited evidence of carcinogenicity. This is the second highest category out of 4 categories that can be allocated to a potentially carcinogenic substance. The rise in sarcomas correlates to the increased use of aluminum adjuvant Rabies and the FeLV vaccines starting in the mid-1980's.  In the 1990's, it was established that 1-3 vaccinated cats out of 10,000 may form sarcomas. The logistics of conducting studies to determine cause and effect, as well as establishing true incidence and prevalence, precludes the veterinary community from obtaining solid scientific information regarding the scope of the problem. 
Sarcoma Inducing Agents

There is a correlation between chronic inflammation, wound healing, and oncogenesis. To date, there is not enough histopathological evidence to differentiate vaccine induced sarcomas from sarcomas of other causes. It is also unknown to what degree technique (fur into the site, needle gauge, and autoclaved syringes) may have a role in the formation. Etiology of the sarcoma may be hard to attribute to a vaccine because of the migration of cells away from the injection site.

I. Vaccines

Rabies and the FeLV vaccines seem to be commonly associated with sarcoma formation.

In light of this information it is important to be aware there are different brands for the same vaccine and they are not all manufactured the same way. 

3 year Rabies vaccine that contains Aluminum as the adjuvant Vs the 1 year canary pox vector recombinant rabies vaccine

FeLV vaccine which contains aluminum adjuvant

Note: New Giardia vaccine has potential because of the strong inflammatory response created.

II. Other products
Other products such as lufenuron, methylprednisolone acetate aqueous suspension, and microchips have been associated with sarcoma formation.

Treatment of Sarcomas
Obtain an incisional rather than an excisional biopsy specimen prior to administrating treatment.

Recommended Practice: Aggressive surgery combined with pre or post operative radiation therapy followed by another surgical resection with or without chemotherapy when necessary. Surgical resection should incorporate 5cm margins around the area where possible. Referral to an experienced Diplomate of the American College of Veterinary Surgeons is ideal. 

Note: there is a risk radiation will increase the rate of metastasis.

Minimizing the problem
Reduction of the problem centers on vaccination protocols and vaccine formulations. 

Overall, recommend using the less inflammatory product first and if that is not possible, use the more inflammatory product but not more than recommended. 

Administer vaccine as distally as possible on the limb to facilitate surgical management if a sarcoma occurs. 

I. Vaccination Protocols

FELV:  FeLV is prevalent in 1-3% of the cat population nationwide and it is not highly contagious since adult cats possess an innate resistance.

Follow guidelines as set forth by AAFP and AFM namely vaccinate animals at risk hence vaccinate kittens, and only vaccinate the animal in adulthood if at high risk of exposure, otherwise do not revaccinate an adult cat. 

Rabies: State laws determine the frequency of vaccination and therefore influences whether a 1 year (canary pox vector recombinant) Vs a 3 year (aluminum adjuvant) vaccine is used.  

II. Vaccine Formulations

The USDA Center for Veterinary Biologicals approves veterinary vaccines for market. 

Discussions among the AVMA Council on Biological and Therapeutic Agents, the Animal Health Institute, and the USDA are ongoing regarding the labeling of vaccines to include statements regarding injection site sarcomas and duration of immunity. 

To date, the veterinary community does not have enough scientific evidence to recommend changing vaccine formulations although the manufacturers are aware of the problem.  

QUESTIONS:
1. 
What percentage of cats will form vaccine induced sarcomas?  
a.
1:10

b.
1:100  

c.
1:1000 

d.
1:10,000
2. 
What is true regarding vaccination of cats? 
a.
Vaccinate all cats for FeLV because of high risk of infection 
b.
It is preferred to use vaccines that cause less inflammation 
c.
Older cats are less likely to form sarcomas 
d.
None  
3. 
What is true regarding the Rabies vaccine? 
a.
They are all manufactured the same way  

b.
USDA determines frequency

c.
States determine frequency                                                 
d.
They form sarcomas in 1% of the cat population
4. 
What is true regarding the FeLV vaccine?  
a.
It forms sarcomas in 1% of the cat population
b.
It is required annually   
c.
Incomplete Freunds is the adjuvant   

d.
None
5. 
Which approves veterinary vaccines for market? 
a.
FDA   
b.
AAFP   
c.
USDA  

d.
AMI
6. 
What is true?  
a.
The etiology of a sarcoma can be determined by histopathology   
b.
There is a correlation between inflammation and sarcoma formation  

c.
Both 
d.
None                            

ANSWERS:
1.
d
2.
b

3.
c

4.
d

5.
c

6.
b

