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Infectious diseases are a very common part of companion animal veterinary medicine.  Some of 
the infectious agents can result in severe clinical disease, including death; canine parvovirus, 
leptospirosis, and feline panleukopenia are notable examples.  Other infections have less severe 
manifestations during the acute phase, but can have long term sequelae of clinical significance; 
examples include Lyme polyarthritis and chronic upper respiratory infections induced by FHV-1 
and FCV.  Of even more importance are infections that are shared between animal and man; the 
zoonoses.  Rabies virus and Bartonella henselae, the cat scratch disease agent, are common 
examples.  Use of vaccines and parasite control products in comprehensive wellness programs 
can lessen risk of infectious diseases in dogs and cats. However, some pet owners and 
veterinarians as still worried about vaccine associated side-effects which may limit clinic visits 
and compliance to veterinarian recommendations.  The purpose of this 2 hour lecture is to 
provide the attendees new information on the top 20 preventative medicine facts or findings that 
will immediately impact your practice.  As time allows, we will also discuss the importance of 
parasite prevention! 
 
Facts to be discussed include 
 

1. Leptospires are common in the USA and can kill dogs and people. 
2. Leptospire vaccination is indicated for the majority of dogs. 
3. Leptospire vaccine side-effects are rare. 
4. Oral Bordetella vaccination works great. 
5. Lyme disease CAN be prevented. 
6. Borrelia vaccines are not associated with Lyme nephritis. 
7. Tick control can be helpful in presenting vector borne diseases 
8. You can use vaccines as a “hook” to drive feline hospital visits 
9. FeLV vaccines are indicated for all kittens. 
10. Age acquired resistance to FeLV may be less common than you think. 
11. Yearly FeLV vaccination can be more effective than extended intervals.  
12. Whole virus FeLV vaccines can be superior to vectored FeLV vaccines 
13. Injectable products of any type can induce injection site sarcoma. 
14. Odds of developing an injection site sarcoma is > 1:10,000. 
15. FIV vaccination is more effective than you may think. 
16. The inactivated FHV-1 vaccine induces more rapid FHV-1 serological responses than 

modified-live 
17. The inactivated FHV-1 vaccine works as quickly as MLV vaccines for protection against 

FHV-1. 
18. The Ultra series of vaccines for cats have less cell line contaminants that previous 

vaccines. 
19. The best protection against caliciviruses is induced by vaccines with multiple strains. 
20. Vaccination is not likely to cause renal failure in cats 
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Preventing infections is always preferred over treating infections. Avoiding exposure is the most 
effective way to prevent infections. Most infectious agents of dogs and cats are transmitted in 
fecal material, respiratory secretions, reproductive tract secretions, or urine; by bites or scratches; 
or by contact with vectors or reservoirs. Some infectious agents such as FHV-1, Bordetella 
bronchiseptica, and canine influenza virus can be transmitted by direct contact with clinically 
normal, infected animals. Many infectious agents are environmentally resistant and can be 
transmitted by contact with a contaminated environment (fomites). The avoidance of zoonotic 
transfer of infectious agents is extremely important because some zoonotic diseases, such as 
plague and rabies, are life threatening. Recognition of risk factors associated with infectious 
agents is the initial step in the prevention of infectious diseases. Veterinarians should strive to 
understand the biology of each infectious agent so they can counsel clients and staff on the best 
strategies for prevention. 
 
Vaccines available for some infectious agents can prevent infection or lessen clinical illness 
when infection occurs. However, vaccines are not uniformly effective, are not available for all 
pathogens, and sometimes induce serious adverse effects. Therefore the development of sound 
biosecurity procedures is paramount to avoid exposure to infectious agents when developing a 
preventive medicine program. 
 
Vaccines are available for some infectious agents of dogs and cats and can be administered to 
prevent infection or limit disease depending on the agent. Vaccination stimulates humoral, 
mucosal, or cell-mediated immune responses. Humoral immune responses are characterized by 
the production of immunoglobulin M (IgM), IgG, IgA, and IgE class antibodies, which are 
produced by B-lymphocytes and plasma cells after being presented an antigen by macrophages. 
Binding of antibodies to an infectious agent or its toxins helps prevent infection or disease by 
facilitating agglutination (viruses), improving phagocytosis (opsonization), neutralizing toxins, 
blocking attachment to cell surfaces, initiating the complement cascade, and inducing antibody-
dependent cell-mediated cytotoxicity. Antibody responses are most effective in controlling 
infectious agents during extracellular replication or toxin production. Cell-mediated immune 
responses are mediated principally by T-lymphocytes. Antigen-specific T-lymphocytes either 
destroy the infectious agent or mediate destruction of the agent by producing cytokines that 
stimulate other white blood cells, including macrophages, neutrophils, and natural killer cells. 
Cell-mediated immunity is required for the control of most cell-associated infections.  Currently 
available vaccines are either infectious (attenuated [modified-live] organisms or live virus–
vectored recombinant vaccines) or noninfectious (killed virus, killed bacteria [bacterins], and 
subunit vaccines). 
 
Attenuated vaccines replicate in the host to effectively stimulate an immune response and 
therefore generally have low antigen mass and do not require adjuvants. Different products are 
administered locally (e.g., modified-live Bordetella bronchiseptica oral vaccine or intranasal 
FHV-1 and FCV vaccines) or parenterally (e.g., modified-live canine distemper vaccine). In live 
virus–vectored recombinant vaccines, the specific DNA that codes for the immunogenic 
components of the infectious agent is inserted into the genome of a nonpathogenic organism 
(vector) that will replicate in the species being vaccinated. As the vector replicates in the host, it 
expresses the immunogenic components of the infectious agent, resulting in the induction of 
specific immune responses. Because the virus-vectored vaccine is live and replicates in the host, 
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adjuvants and high-antigen mass are not required. Because only DNA from the infectious agent 
is incorporated into the vaccine, no risk of reverting to the virulent parent strain exists, as 
occasionally occurs with attenuated vaccines. Only vectors that do not induce disease in the 
animal being vaccinated are used. Another advantage to vaccines of this type is the potential 
ability to overcome inactivation by maternal antibodies. 
 
Killed virus, killed bacteria (bacterins), and subunit vaccines are noninfectious and therefore 
usually require higher antigen mass than infectious vaccines to stimulate immune responses 
because they do not replicate in the host. Some noninfectious vaccines may stimulate immune 
responses of lesser magnitude and shorter duration than infectious vaccines unless adjuvants are 
added. Adjuvants improve immune responses in part by stimulating uptake of antigens by 
macrophages that present the antigens to lymphocytes. Although adjuvants have historically been 
associated with vaccine adverse effects, most newer generation adjuvants induce less 
inflammation. Subunit vaccines can be superior to killed vaccines that use the entire organism 
because only the immunogenic parts of the organism are used, which may decrease the potential 
for vaccine reactions. However, for some infections use of only one antigen does not adequate 
induce adequate protection (e.g. feline calicivirus vaccines). Native DNA vaccines and gene-
deleted vaccines are currently being evaluated for several infectious diseases.   
 
VACCINE SELECTION 
 
Selection of optimal vaccines for use in dogs and cats is complicated. Multiple products for most 
infectious agents are available, but efficacy studies that directly compare different products are 
often lacking. The veterinarian may need to choose from infectious and noninfectious options for 
the same vaccine antigen. Some vaccine antigens are for intranasal or oral administration and 
others are for parenteral administration. Not all vaccines for a given infectious disease are 
comparable in every situation. Long-term duration of immunity studies and studies evaluating a 
vaccine’s ability to block infection by multiple field strains are not available for all individual 
products. When making decisions about which products to use or when evaluating a new 
vaccine, the practitioner should request information concerning efficacy, challenge studies, 
duration of immunity studies, adverse reactions, and cross-protection capability. Vaccine issues 
are commonly debated in veterinary journals and continuing education meetings; these are 
excellent sources of current information. 
 
Not all dogs and cats need all available vaccines. Vaccines are not innocuous and should only be 
given if indicated. The type of vaccine and route of administration for the disease in question 
should also be considered. A benefit, risk, and cost assessment should be discussed with the 
owner of each individual animal before determining the optimal vaccination protocol. For 
example, FeLV only lives outside the host for minutes; it is highly unlikely that an owner would 
bring the virus into the household. Therefore cats housed indoors are not likely to come in 
contact with the virus. 
 
Before administering vaccines, the animal should be evaluated for factors that may influence the 
ability to respond to the vaccine or that may affect whether vaccination could be detrimental. 
Hypothermic animals have poor T-lymphocyte and macrophage function and are unlikely to 
respond appropriately to vaccination. Dogs with body temperature above 39.7° C respond poorly 
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to canine distemper virus vaccines; this may be true for other vaccines as well. 
Immunosuppressed animals, including those with FeLV infection, FIV infection, canine 
parvovirus infection, Ehrlichia canis infection, and debilitating diseases, may not respond 
appropriately to vaccination; modified-live vaccines occasionally induce the disease in these 
animals. 
 
If high levels of specific antibodies are present, vaccine efficacy is diminished. This is a 
particularly important consideration when vaccinating puppies or kittens from well-vaccinated 
dams. Disease may also develop in vaccinated puppies and kittens because infection had already 
occurred and was incubating when the animal was vaccinated. Vaccines can be rendered 
ineffective from mishandling. Vaccines should not be administered while the animal is under 
anesthesia because efficacy can be diminished; if a vaccine reaction occurs, it may be masked by 
the anesthesia. 
 
Adverse reactions can potentially occur with any vaccine. However, they are relatively 
uncommon in dogs and cats. In a study of more than 1.2 million dogs, the overall rate of adverse 
reactions was 38.2/10,000 dogs that had received vaccines within the previous 3 days (Moore et 
al., 2005). In a study of 496,189 cats, the overall rate of adverse reactions was 51.6/10,000 cats 
that had received vaccines within the previous 30 days (Moore et al., 2007). Vaccination has 
been associated with injection site sarcomas in some cats and can be life threatening. These 
tumors can occur after administration of infectious or noninfectious vaccines (Dyer et al, 2008), 
but to date studies attempting to link different vaccine types or individual products to tumor 
formation have had variable results (Kass et al, 2003; Srivastav et al, 2012).  Injection site 
sarcomas have developed after administration of other substances including parasiticides, long 
lasting glucocorticoids, meloxicam, cisplatin, antibiotics, and microchips.   It is apparent that 
tumor development may relate to a genetic predisposition but P53 gene testing has not provided 
definitive results in all cases (Banerji et al, 2007; Muncha et al, 2012).  Currently, the optimal 
way to avoid injection site sarcomas is to administer only products absolutely indicated by this 
route, including using the longest vaccination interval that is acceptable for the vaccine used.  
Intranasal products can result in transient sneezing and coughing. Feline vaccines for which the 
viruses were grown on cell cultures induce antibodies that cross-react with feline renal tissues 
(Lappin et al., 2005), and some hypersensitized cats have developed lymphocytic-plasmacytic 
interstitial nephritis (Lappin et al., 2006b).  The immunodominant cell line antigen recognized by 
parenterally vaccinated cats is alpha enolase which is present in all mammalian cells 
(Whittemore et al, 2010).  In people, anti-enolase antibodies are markers for immune-mediated 
disease, including nephritis.  It is unclear whether post-vaccination or naturally occurring anti-
enolase antibodies are associated with nephritis in cats.  Recently, a new feline inactivated 
vaccine line was launched (Ultra Fel-O-Vax; Boehringer-Ingelheim) that has a total volume of ½ 
ml which lessening time under the skin during vaccination.  This vaccine line induces lower 
levels of anti-enolase antibodies than previous products. 
 
Suspected adverse reactions to vaccination should be reported. Administration of any vaccine to 
animals with proven vaccine-associated sarcoma or immune-mediated diseases, such as immune-
mediated polyarthritis, immune-mediated hemolytic anemia, immune-mediated 
thrombocytopenia, glomerulonephritis, or polyradiculoneuritis, is questionable because immune 
stimulation may exacerbate these conditions. However, the potential legal ramifications of 
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waiving vaccination in these patients should be discussed with the owners.  This is primarily of 
importance for rabies vaccination. 
 
For some infectious agents, including canine distemper virus, canine parvovirus, feline 
panleukopenia virus (FPV), feline calicivirus (FCV), and FHV-1, serologic test results have been 
shown to correlate to resistance to disease after challenge in some studies. The advantages and 
disadvantages of the use of serologic testing have been reviewed (Moore et al., 2006). If 
validated laboratories or kits are used, results can be used accurately to make vaccination 
decisions for some dogs and cats (Lappin et al., 2002). For example, previously vaccinated 
animals that were presumed to have had a vaccine reaction and are still at risk of exposure to 
infectious agents could be assessed by serologic testing in lieu of arbitrary vaccination. In 
general, the positive predictive value of these tests is good (i.e., a positive test result usually 
predicts resistance on challenge). 
 
INFECTIOUS DISEASE PREVENTION GUIDELINES FOR CATS 
 
A physical examination, fecal parasite screen, and assessment of vaccine needs should be 
performed at least yearly for all cats.  The American Association of Feline Practitioners (AAFP) 
and International Society for Feline Medicine (ISFM) formed a joint Feline Vaccine Advisory 
Panel to produce vaccine recommendations for cats (http://www.catvets.com). These guidelines 
are an excellent source of information for veterinarians when individualizing vaccination 
protocols. Vaccine antigens were divided into those that were considered core (FPV, FCV, FHV-
1), noncore (rabies, FeLV, FIV, Bordetella bronchiseptica, Chlamydophila felis, and feline 
infectious peritonitis [FIP]). In contrast to previous AAFP Panel Reports, rabies vaccines are no 
longer considered core as the guidelines are meant to be suitable for cats living worldwide and 
rabies is not endemic in all countries. Other sources for feline vaccine administration 
recommendations include the ABCD guidelines in Europe (Truyen et al 2009; http://abcd-
vets.org/Pages/guidelines.aspx) and the WSAVA guidelines (Day et al, 2007; 
http://www.wsava.org/VGG1.htm).  Cats should be administered flea control and periodic 
deworming, year round (www.capcvet.org).  Heartworm preventatives that control hookworms, 
roundworms, and C. felis are great choices for routine parasite prevention.  Advantage Multi 
(Bayer Animal Health) has been shown to block the transmission of Bartonella henselae (cat 
scratch disease agent) amongst cats. 
 
Core Vaccines 
 
Feline Panleukopenia Virus, Feline Calicivirus, Feline Herpesvirus-1. All healthy kittens and 
adult cats without a known vaccination history should be routinely vaccinated with an intranasal 
or parenteral vaccine that contains FPV, FCV, and FHV-1 (FVRCP). Multiple modified-live 
products and one inactivated product are available, but they vary by country. In general, 
modified-live FVRCP vaccines are recommended for kittens housed in environments at high risk 
for exposure to FPV, as this type of vaccine is least likely to be inactivated by antibodies 
transferred to the kitten as part of maternally derived immunity.  Inactivated FVRCP vaccines 
have the advantage of not replicating in the host and so are safe for administration to pregnant 
queens and do not colonize the host.  Modified-live FVRCP vaccines for intranasal 
administration can induce protection against FHV-1 as soon as 4 days after administration, so 
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this route may be preferred for kittens housed in environments at high risk for exposure to FHV-
1 (Lappin et al., 2006a).  The inactivated FVRCP vaccine induced faster serological responses to 
FHV-1 than a modified live product in one study (Lappin et al, 2012).  In a recent challenge 
study, we showed the inactivated FHV-1 vaccine to work as quickly as a MLV vaccine for 
protection against FHV-1.  Modified-live products should not be administered to clinically ill, 
debilitated, or pregnant animals. Owners should be informed that the administration of intranasal 
FVRCP vaccines can induce transient, mild sneezing or coughing.   
 
 
For kittens believed to have no more than routine risk of exposure to FPV, FCV, or FHV-1, 
administration of FVRCP vaccines is recommended starting no sooner than 6 weeks of age, with 
boosters every 3 to 4 weeks until 16 weeks of age. Older kittens and adult cats with unknown 
vaccination history should receive two killed or two modified-live FVRCP doses 3 to 4 weeks 
apart. 
 
For kittens believed to have high risk of exposure to FPV, such as those housed in animal 
shelters or pet stores, modified-live FPV-containing vaccines can be administered as early as 4 
weeks of age, particularly during an outbreak. However, intranasal administration of modified-
live FVRCP vaccines instead of or in addition to parenteral administration of modified-live 
FVRCP vaccines may be superior for protection against FCV and FHV-1 in these environments. 
The current AAFP/ISFM Advisory Panel recommends a booster FVRCP vaccine 1 year later.    
According to several challenge studies, administration of FVRCP vaccines does not appear to be 
needed more frequently than every third year after the 1-year booster vaccine; the duration of 
immunity may be much longer, particularly for FPV. As previously discussed, serologic test 
results for antibodies against FPV, FCV, and FHV-1 can be used to help determine vaccine 
needs (Lappin et al., 2002). (Validated serologic tests are available from New York State 
Veterinary Diagnostic Laboratory, Ithaca, and Heska Corporation, Loveland, Colo.) 
 
Some variants of FCV induce systemic vasculitis in cats (virulent systemic calicivirus; VS-
FCV), and clinical signs can be severe in some cats even if previously vaccinated with FVRCP 
vaccines (Hurley et al., 2004). An inactivated product containing two FCV strains, including a 
VS-FCV strain, is now available in the United States (CaliciVax® Boehringer Ingelheim, St. 
Joseph, MO).  Serum from cats vaccinated with this product has been shown to cross neutralize 
more FCV field strains than serum from cats vaccinated with products containing only one FCV 
strain (Huang et al, 2010).  Similar results have been seen with a different FCV vaccine 
containing two strains that is marketed in Europe.  

 
Optional Vaccines 
 
Bordetella bronchiseptica. The currently available Bordetella bronchiseptica vaccine for 
intranasal administration can be administered as early as 4 weeks of age, has an onset of 
immunity as early as 72 hours, and has a minimal duration of immunity of 1 year. Many cats 
have antibodies against B. bronchiseptica, the organism is commonly cultured from cats in 
crowded environments, and sporadic reports have been made of severe lower respiratory disease 
caused by bordetellosis in kittens and cats in crowded environments or other stressful situations. 
However, the significance of infection in otherwise healthy pet cats appears to be minimal. For 
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example, in client-owned cats in north-central Colorado, the organism was rarely cultured from 
cats with rhinitis or lower respiratory disease (approximately 3%). In addition, because the 
vaccine is administered by the intranasal route, mild sneezing and coughing can result. 
Bordetella vaccination should be considered primarily for use in cats at high risk for exposure 
and disease, such as those with a history of respiratory problems and living in shelters with 
culture-proven outbreaks. Because the disease is apparently not life threatening in adult cats, is 
uncommon in pet cats, and responds to a variety of antibiotics, routine use of this vaccine in 
client-owned cats seems unnecessary. 

 
Chlamydia felis. Killed and modified-live Chlamydia felis–containing vaccines are available. 
Infection of cats by C. felis generally results in only mild conjunctivitis, is easily treated with 
antibiotics, has variable prevalence rates, and the organism is of minimal zoonotic risk to people. 
In addition, use of FVRCP vaccines that also contained C. felis was associated with more 
vaccine reactions in cats when compared with other products (Moore et al., 2007). Thus whether 
C. felis vaccination is ever necessary is controversial. The use of this vaccine should be reserved 
for cats with a high risk of exposure to other cats and in catteries with endemic disease. Duration 
of immunity for Chlamydia vaccines may be short-lived, so high-risk cats should be immunized 
before a potential exposure. 

 
Feline Leukemia Virus. Multiple  FeLV-containing vaccines are currently available. Some 
contain killed  FeLV with and without adjuvants, and one contains recombinant antigens of 
FeLV without adjuvant.  . Because of difficulties in assessing efficacy studies that are performed 
with different experiment designs, which FeLV vaccine is optimal is unclear. In several studies, 
the preventative fraction was 100% for cats administered FeLV vaccines then undergoing a 
heterogenous FeLV challenge one year after the last booster.  In the United States, one FeLV 
vaccine was granted a 2 year label.  At the 2 year challenge in one study, 83% of the vaccinated 
cats remained FeLV negative (Jirjis et al, 2011). Recently, the canarypox-vectored FeLV was 
show to be inferior to a whole virus vaccine.  The AAFP/ISFM panel recommended vaccinating 
kittens for FeLV because they are more susceptible than adult cats, and their housing status may 
not have been determined at that time. Although administration of FeLV vaccines does not block 
proviral integration, FeLV-associated disease was lessened (Hofman-Lehmann et al., 2007). 
FeLV vaccines are most indicated in cats allowed to go outdoors or those who are exposed to 
cats of unknown FeLV status. Vaccinated cats should receive two vaccinations initially.  FeLV 
vaccines  should be administered subcutaneously in the distal left rear limb to aid in 
identification and management of injection site disease. Although the products without adjuvants 
are known to induce less inflammation, whether they are safer than the products containing 
adjuvants is currently unknown. FeLV  vaccines are not effective in cats with progressive 
viremia and are therefore not indicated. However, administration of the vaccine to viremic or 
latently infected cats does not pose an increased risk of vaccine reaction. FeLV testing should be 
performed before vaccination because the retrovirus serologic status of all cats should be known 
so appropriate husbandry can be maintained. 

 
Feline Immunodeficiency Virus. A killed vaccine containing two FIV subtypes (clades A and 
D) is currently available for use in the United States (Fel-O-Vax FIV®, Boehringer-Ingelheim). 
Administration of three doses, 3 to 4 weeks apart, starting no sooner than 8 weeks of age with 
annual boosters is currently recommended by the manufacturer. In prelicensing studies 689 cats 
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received 2051 doses of vaccine, and adverse effects were detected in less than 1%. In a challenge 
study performed 375 days after inoculation with three doses (3 weeks apart), 84% of the 
vaccinated cats did not become infected with FIV, and 90% of the controls became infected, 
giving a preventable fraction of 82%. A recent abstract using cats in Australia suggested that this 
vaccine can be effective for lessening the prevalence of FIV. The primary problem with FIV 
vaccination at this time is that the vaccine induces antibodies detectable by the currently 
available antibody test. Thus after vaccination the practitioner will be unable to determine 
whether the cat is infected by FIV. Microchips are recommended so that owners of FIV-
vaccinated, seropositive cats can easily be found and euthanasia is not inadvertently performed 
because of the “FIV-positive status.” Reverse-transcription polymerase chain reaction for 
detection of FIV provirus is available in some laboratories but some FIV infected cats will be 
falsely negative in this assay because of low level viremia.  The AAFP/ISFM Advisory Panel 
recommends vaccinating only high-risk cats such as those that go outdoors and are known to 
fight and those housed with FIV-infected cats. Serologic testing should be performed before 
vaccination; the vaccine is not indicated in seropositive cats. 
 
Feline Infectious Peritonitis. A relatively safe coronavirus vaccine that may protect some cats 
from developing FIP is currently available for administration after 16 weeks of age. The vaccine 
may result in mild, transient sneezing because it is administered intranasally. Antibody-
dependent enhancement of infectivity has not been detected in field studies. Results of the 
vaccine in field studies have been variable. If cats have previously been exposed to 
coronaviruses, the vaccine is unlikely to be effective. Because the incidence of disease is low, 
cats are commonly exposed to coronaviruses before vaccination and the efficacy is questionable. 
The AAFP/ISFM panel considered this vaccine as non-core. The vaccine may be indicated for 
seronegative cats entering a known FIP-infected household or cattery. 

 
Rabies. All cats in endemic countries, including the United States, should be vaccinated against 
rabies. Rabies vaccine should be administered subcutaneously in the distal right rear limb at the 
age recommended by the vaccine manufacturer (as early as 8 weeks depending on brand) in 
accordance with state and local statutes. Cats should be vaccinated one year later and then either 
annually or triennially according to state and local statutes and the vaccine product used for the 
initial immunization. A live virus–vectored rabies vaccine with a one-year label is available in 
some countries.  This product induces less inflammation than inactivated rabies vaccines that 
contain adjuvants, but whether this vaccine is less likely to be associated with injection site 
sarcomas is currently unknown. 
 
VACCINATION PROTOCOLS FOR DOGS 
 
A physical examination, fecal parasite screen, and vaccine needs assessment should be 
performed at least yearly for all dogs. The American Animal Hospital Association recently 
published the revised version of vaccination guidelines for dogs (Wellborn et al, 2011; 
www.aaha.org) that also included recommendations for use of canine vaccines in shelters. These 
guidelines are an excellent source of information for veterinarians to use when individualizing a 
vaccination protocol for dogs. Different forms of vaccine antigens were divided into those that 
were considered core, noncore, and not recommended. For the Crotalus atrox toxoid , the Task 
Force chose to take no position because of a lack of experience and paucity of field validation of 
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efficacy.  The WSAVA guidelines are another excellent source for canine vaccine administration 
recommendations (Day et al, 2007; http://www.wsava.org/VGG1.htm).  Dogs should be 
administered flea and tick control products and periodic deworming, year round 
(www.capcvet.org).   
 
 
 
Core Vaccines 
 
Canine Parvovirus, Canine Adenovirus, and Canine Distemper Virus. Because canine 
parvovirus (CPV-2), canine adenovirus 1 (CAV-1; infectious canine hepatitis), and canine 
distemper virus (CDV) can be life-threatening diseases, all dogs should be vaccinated. For CPV-
2, only modified-live products should be used because of increased risk of maternal antibody 
interference with killed products. Both modified-live CDV and recombinant CDV (rCDV)-
containing vaccines are considered adequate by the AAHA Task Force. Because of adverse 
effects associated with CAV-1 vaccines and poor immune responses associated with killed CAV-
2 or modified-live topical CAV-2 vaccines, only modified-live CAV-2 vaccines for parenteral 
administration should be used. These vaccines cross-protect against canine infectious hepatitis 
induced by CAV-1 and the kennel cough syndrome induced by CAV-2. All puppies should 
receive at least three CPV-2, CAV-2, and CDV-containing vaccines, every 3 to 4 weeks, 
between 6 and 16 weeks of age, with the last booster being administered at 14 to 16 weeks of 
age. There is no documented breed predisposition to vaccine failure and so no indication for 
administering the final CPV-2, CAV-2, and CDV-containing vaccine booster after 16 weeks of 
age.  Adult dogs with an unknown vaccination history can be given one dose of MLV CPV-2, 
CAV-2, and CDV-containing vaccines.. Puppies housed in shelters should be vaccinated on 
admission and then every 2 weeks while housed at the shelter or until 16 weeks of age. 
Vaccinated dogs should receive a booster vaccine 1 year later and then boosters at intervals of 3 
years or longer. Several CDV-containing products, including the rCDV vaccine, were recently 
shown to protect for at least 3 years (Abdelmagid et al., 2004; Larson et al., 2007). 
 
Dogs should be evaluated at least yearly for risk of infection by CPV, CDV, and CAV during the 
physical examination, checked for enteric parasites, and evaluated for D. immitis infection in 
appropriate regions. Positive serologic tests for CDV and CPV are predictive of resistance after 
challenge and can be used in lieu of arbitrary vaccine intervals if performed with validated 
assays. Dogs should complete the puppy series and be boosted at 1 year of age before using titers 
to help predict vaccine need. If the vaccination status of an adult dog is unknown, the dog should 
be vaccinated appropriately and then serologic assessment considered in subsequent years. 
 
Rabies. All dogs should be given a one-year or three-year rabies vaccine following the 
manufacturer’s recommendations as early as 12 weeks of age and based on state, provincial, and 
or local requirements. Both puppies and adult dogs with unknown vaccination history should 
receive one dose and return for a booster vaccination 1 year later. Intervals and product after that 
booster should be based on state and local statutes. 
 
Optional Vaccines 
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Bordetella bronchiseptica. In general, B. bronchiseptica rarely causes life-threatening disease in 
otherwise healthy animals and is not the only cause of kennel cough syndrome. It is therefore 
considered a noncore vaccine. In addition, genetic information suggests that field strains of the 
bacterium vary considerably from vaccine strains, which may affect vaccine efficacy. Although 
parenteral products induce strong serum antibody responses, in one study intranasal 
administration was associated with superior protection on challenge (Davis et al., 2007). A 
product that can be given orally is now available in the United States and is very effective and 
was shown to be superior to parenteral vaccination in one study (Bronchi-Shield-Oral®; 
Boehringer-Ingelheim).  Booster vaccines should optimally be administered 7 days before 
potential exposure. No more than two boosters are needed per year. 

 
 
Borrelia burgdorferi. The pros and cons of administering B. burgdorferi vaccines were 
discussed in depth in a recent American College of Veterinary Internal Medicine Consensus 
Statement (Littman et al., 2006; http://www.acvim.org). The AAHA Task Force suggested that B. 
burgdorferi vaccination only be considered in dogs with a known high risk of exposure 
(Wellborn et al, 2011). Depending on the product used, vaccination can start at 9 or 12 weeks of 
age and a second dose is recommended 2 to 4 weeks later, with annual boosters. Vaccination will 
not likely benefit a dog positive for antibody against the C6 peptide because most C6 antibody–
positive dogs have already been infected. Whether vaccination protects against or is associated 
with Lyme nephropathy is unknown; the syndrome has been detected both in vaccinated and 
nonvaccinated dogs. Maintaining tick control is an important part of prevention of this disease. 
 
Canine influenza.  Canine influenza vaccine (killed virus) should be administered no earlier 
than 6 weeks of age, with a second dose dose 2–4 weeks later.  A single dose will not immunize 
a seronegative dog.  Not all areas are considered endemic for this virus and United States 
practitioners should contact their state veterinarian or state diagnostic laboratory to inquire about 
documented cases.  Use in high risk dogs in endemic states should be considered, particularly 
those kenneled frequently and those is stressful situations like racing greyhounds.   
 
Distemper-Measles Virus. This modified live product was used previously between 4 and 12 
weeks of age to attempt to breakthrough maternal immunity to CDV. The need for this product is 
now in question because the rCDV vaccine immunizes puppies in the presence of maternal 
immunity. 

 
Leptospira interrogans. Vaccines containing multiple Leptospira interrogans serovars (canicola, 
icterohaemorrhagiae, grippotyphosa, and pomona) are generally recommended for dogs with 
high risk in known endemic areas. However, some serovars in the environment are not in any 
vaccine, and minimal cross-protection exists between serovars. Thus clients should realize that 
even though their dog has been given a Leptospira vaccine, 100% protection cannot be 
guaranteed. Newer generation vaccines have fewer adverse effects than previous vaccines. If the 
vaccines are to be used, puppies should receive the first dose at 12 weeks of age with a booster 2 
to 4 weeks later. Adults should receive two doses 2 to 4 weeks apart. Annual revaccination is 
recommended for vaccines containing the four serovars.  MAT titers generally do not last 12 
months, but protection is usually present from cell mediated immune responses for at least 12 
months with some vaccines. 
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Parainfluenza virus. Multiple products that contain CPV-2, CDV, and CAV-2 also contain 
modified-live parainfluenza, so they are commonly administered at the same schedule of those 
core vaccine antigens. Considered alone, parainfluenza is noncore because it is not life 
threatening, is not zoonotic, and is a self-limited cause of kennel cough syndrome. A modified-
live strain for intranasal administration combined with a live avirulent strain of B. bronchiseptica 
and with canine adenovirus 2 are also available. If used, the intranasal vaccine can be 
administered as early as 3 weeks of age; transient sneezing and coughing can occur. Booster 
vaccines are administered following the same schedule as the antigens in which parainfluenza is 
combined. 
  
Not Recommended.  As previously discussed, killed CPV-2 vaccines, MLV or killed CAV-1 
vaccines, killed CAV-2 vaccines, modified-live CAV-2 vaccines for topical administration, 
Leptospire vaccines that contain 2 serovars, and canine coronavirus vaccines are currently not 
recommended by the AAHA Task Force.  
 
Insufficient Information 

 
Rattlesnake Vaccine. The Crotalus atrox toxoid vaccine was designed to protect dogs against 
the venom of the Western Diamondback Rattlesnake. Some cross-protection may exist against 
the Eastern Diamondback Rattlesnake but not the Mojave Rattlesnake.  Local reactions to this 
toxoid are common. Because efficacy has not been determined, the AAHA Task Force declined 
to take a position on this vaccine (Paul et al., 2006).  If used, practitioners should follow the 
manufacturer’s label. 
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