
2011 VACCINES & VACCINATION:  Protocols, Products, and Problems 
 

Richard B. Ford, DVM, MS 
Diplomate ACVIM and ACVPM (Hon) 

North Carolina State University 
 
Over the past 3 decades, the number of vaccines licensed for use in dogs and cats has increased 
significantly.  Today, in the United States, the list of companion animal vaccines (proprietary products) 
numbers about 180.  Because of this unprecedented growth in the vaccine market, scientists, 
academicians, industry, and practicing veterinarians have met over the past 10 years with the objective of 
reviewing the most current scientific literature pertaining to infectious diseases and vaccines and to 
develop vaccination guidelines that could be used by practicing veterinarians in implementing a 
vaccination protocol.  The result of those efforts culminated in the publication of vaccination guidelines.  
The latest iteration of the canine (2007) and feline (2006) vaccination guidelines can be accessed at no 
cost through the American Animal Hospital Association1 and the American Association of Feline 
Practitioners (AAFP).2   In 2007, the Vaccine Guidelines Group (VGG) of the World Small Animal 
Veterinary Association (WSAVA) published the first set of canine and feline vaccine guidelines intended 
for use by veterinarians in countries outside of North America.  WSAVA Vaccination Guidelines have 
recently been updated (2010).3  The consistency in recommendations advocated by each of these sets of 
Guidelines highlights the fact that vaccination is a medical procedure and that the decision to use, or not 
to use, a particular vaccine in an individual patient is the responsibility of the clinician. 
 
For veterinarians who practice in the United States, the decision to implement either the AAHA or AAFP 
Vaccine Guidelines is optional...the Guidelines are merely recommendations.  Furthermore, the Vaccine 
Guidelines are not a universal protocol applicable to all dogs and all cats.  Instead, they are intended to 
guide decisions leading to the development of a rational vaccination protocol.    
 
These notes are a supplement to a 2-part presentation centering on PROTOCOLS and 
CONTROVERSIES surrounding the selection and use of vaccines for companion animals.  PART I 
(PROTOCOLS) provides insight on vaccination protocols representative of those used by veterinarians 
(practicing within the United States) who follow the AAHA and AAFP Vaccination Guidelines.  PART II 
(CONTROVERSIES) is FAQ-based and represents an attempt to address many (although not all) of the 
most commonly asked, and debated, questions regarding vaccine use and administration.  Part II has 
been further subdivided into 4 sections:  Vaccine Selection; Vaccine Administration; Core Vaccines; Non-
Core Vaccines. 
 
While much of the information included is derived from the 2007 AAHA Canine Vaccine Guidelines, the 
2006 AAFP Feline Vaccine Guidelines, and the 2010 Report of the WSAVA Vaccine Guidelines Group 
(VGG), some information included below discusses updates on issues and controversies that have not 
specifically been addressed in the scientific literature or in published Guidelines. Some of the 
recommendations offered represent the opinion of the author, other academicians, and practitioners; 
every effort has been made to offer guidance based on existing information and best medical practice. 
 
The following tables illustrate representative vaccination protocols (dog & cat) that are currently in use by 
veterinarians who follow the recommendations outlined in the AAHA and AAFP Vaccination Guidelines.  
NOTE:  these protocols are not intended to define or otherwise recommend a specific protocol;  these are 
simply suggested formats that may be referred to when reviewing or re-developing protocols within the 
practice.   
 
 
                                            
1 America Animal Hospital Association (AAHA) Canine Vaccine Guidelines-revised 2007);  the full 
text will be available at www.aahanet.org. 
2   American Association of Feline Practitioners (AAFP) Feline Vaccine Guidelines-2006:  available at 
www.catvets.com. 
3   World Small Animal Veterinary Association’s Vaccine Guidelines-2010:  available at 
www.wsava.org. 
 



2011 VACCINES & VACCINATION 
 -PROTOCOLS- 

(PART I) 
 
A.  Canine Vaccination-Initial Series: 
 

CORE Vaccines Administration Booster 
MLV or ‘r’ Distemper +  
MLV Parvovirus + 
MLV Adenovirus 

8 wks; and 12 wks; and 16 weeks  
of age  

Not later than 1 year 
following the last dose in 
the initial series 

Option: 
Parainfluenza virus is often 
administered in combination 
with the above vaccines.  

 Where parainfluenza virus 
vaccine is indicated, 
intranasal vaccination 
(which is combined with B. 
bronchiseptica) is 
recommended.  

Rabies-1 year (killed) Single dose usually given at 12 or 16 
weeks (Local or State Statutes apply) 

Single dose of a Rabies 3-
year. 

NON-CORE Vaccines   
B. bronchiseptica + 
parainfluenza virus (intranasal) 

Single dose (intranasal) at 12 or 16 
weeks of age. (some authors 
recommended 2 doses at 12 and 16 
weeks of age). 

Where risk of exposure 
exists…administer a single 
dose 1 year following the 
last dose administered. 

Leptospirosis (killed) 4-serovar 
 
[2-way Leptospirosis vaccines 
are no longer sold nor are they 
recommended]  

2 initial doses, 2 to 4 weeks apart.   
NOTE:  do not administer the 1st dose 
prior to 12 weeks of age. 
ALSO:  Small Breed dogs:  delay 
initial administration until after 
completion of the CORE series. 

Where risk of exposure 
exists…administer a single 
dose 1 year following the 
last dose administered. 

Lyme disease  
(recombinant or killed) 
 
(recombinant Lyme vaccine 
appears to be less reactive 
than killed vaccine) 

2 initial doses, 2 to 4 weeks apart.   
NOTE:  do not administer the 1st dose 
prior to 12 weeks of age. 
ALSO:  Small Breed dogs:  delay 
initial administration until after 
completion of the CORE series. 

Where risk of exposure 
exists…administer a single 
dose 1 year following the 
last dose administered. 

Canine Influenza Virus (killed) 2 initial doses, 2 to 4 weeks apart.   
NOTE:  do not administer the 1st dose 
prior to 12 weeks of age. 
ALSO:  Small Breed dogs:  delay 
initial administration until after 
completion of the CORE series. 

- Indication for vaccination 
depends on individual 
patient exposure risk.   
- Duration of immunity has 
not been established at 
this time.   
- Manufacture 
recommends annual re-
vaccination where risk of 
exposure exists. 

NOTE:  1 additional canine vaccines is conditionally licensed as an aid in the prevention of signs following 
envenomation by the Western Diamondback Rattlesnake (Crotalus atrox).  The Porphyromonas spp vaccine is now 
discontinued.  (April 2011).  Canine Coronavirus vaccine is not recommended. 
 
B.  Canine Vaccination-Adult Boosters 
 

• CORE vaccines (distemper+parvovirus+adenovirus-2 and rabies)…single dose every 3 
years is recommended. 

• Non-CORE vaccines:  administer annually where risk of exposure is sustained. 
 



C.  Feline Vaccination-Initial Series: 
 

 
CORE Vaccines 

 
Administration 

 
Booster 

MLV Panleukopenia + 
MLV Herpesvirus +  
MLV Calicivirus 
 
When feasible, avoid the use 
killed (adjuvanted) vaccines in 
cats. 

Single dose at:  8 wks; and 12 wks; 
and 16 weeks  
of age  

Not later than 1 year 
following the last dose in 
the initial series 

Rabies  (recombinant [is non-
adjuvanted]). 
 
Alternative:  Rabies       (killed-
adjuvanted) 

Single dose usually given at 12 or 16 
weeks (State or local law applies) 

Administer a single dose of 
Rabies vaccine within 1 
year following 
administration of the initial 
dose. 

 
NON-CORE Vaccines 

  

Feline Leukemia Virus (FeLV) 
Recombinant-non-adjuvanted 
 
(also available as killed-
adjuvanted) 

“Highly Recommended” for all  
kittens:  1 dose at 12 and 16 weeks of 
age. 

Where risk of exposure 
exists…administer a single 
dose 1 year following the 
last dose administered. 
 

Feline Immunodeficiency Virus 
(FIV) 
Killed-adjuvanted 

3 initial doses 2 to 4 weeks apart, if 
indicated. 

NOTE:  initial vaccination 
will cause cats to have a 
False + FIV test result on 
ALL commercial FIV tests 
for at least 1 year.  Kittens 
having nursed from a 
vaccinated cat may also 
have a False + test. 

Feline Bordetella 
bronchiseptica 
Attenuated Live Intranasal  

A single dose, administered 
intranasally, as early as 4 weeks of 
age, if indicated 

 

Feline Chlamydophila felis 
(formerly:  Chlamydia psittaci) 

2 initial doses 3 to 4 weeks apart, if 
indicated. 

Booster annually if risk of 
exposure is clear.  
(exposure risk among 
household cats is very 
low). 

Virulent Systemic (VS) 
Calicivirus  
Killed-adjuvanted 

2 initial doses 2 to 4 weeks apart, if 
indicated 

Disease prevalence is 
considered low and limited 
to cluster environments 
(esp. shelters). 

   
 
NOTE:  the Feline Infectious Peritonitis (FIP) vaccine is “Not Generally Recommended” by the AAFP 
Vaccine Advisory Panel.   
 



D.  Feline Vaccination-Adult Boosters: 
  

• CORE Vaccines (MLV panleukopenia+herpesvirus+calicivirus):  administer a single 
dose every 3 years following completion of the initial kitten series and the first booster. 

 
• Recombinant (NON-adjuvanted) Rabies:  administer a single dose annually in 

accordance with State or local law.   
 

• Killed (adjuvanted) Rabies:   administered in accordance with State or local law.   
 

• Non-CORE Vaccines:  (FeLV) recommended annually ONLY if risk is sustained (ie, 
outdoor cats with reasonable risk of encounter with other cats).  The recombinant FeLV 
vaccine (administered transdermally) is not adjuvanted;  all other FeLV vaccines contain 
adjuvant. 

 
• Other non-core vaccines are seldom administered and should be considered only after 

assessing and defining a clear risk of exposure.  All other non-core vaccines are 
recommended for annual administration as long as the risk of exposure persists. 

 
 



2011 VACCINES & VACCINATION: 
 -CONTROVERSIES- 

(PART II) 
 

A.  VACCINE SELECTION 
Today, the list of licensed vaccines for just the dog and cat is large and diverse …approximately 
110 canine vaccines and 70 feline vaccines are available.  Considerable differences among 
vaccines for the same antigen exist.  The following FAQs center on scientific issues that should 
be considered when selecting vaccines for individual patients.   
 
 
1.  Should Modified-Live vaccines be selected over Killed vaccines? 
When the option is available-yes.  This is particularly true for cats.   
 
Killed (inactivated) vaccines:   

• Are less immunogenic than Modified-Live vaccines  
• With the exception of killed rabies vaccine, require at least 2 initial doses in the absence of 

maternal antibody to immunize, then at least 7 to 10 additional days before protection is 
conferred. 

• Contain an adjuvant.  
• Tend to be more commonly associated with acute adverse events (especially pain and acute 

anaphylaxis) than MLV vaccine. 
• Cannot revert to virulence (i.e. cause the disease they are intended to prevent)...but, this “safety” 

issue may be offset by the previous bullet (above).   
• Have been linked to vaccine associated sarcoma (VAS) in cats (especially, killed FeLV and killed 

Rabies). 
• Have the shortest duration of immunity. 

 
NOTE:  for some diseases, eg, leptospirosis, canine influenza, FIV, canine rabies, the only current option 
available is a Killed vaccine.   
 
NOTE:  Indications for the use of a Killed vaccine include: 1) vaccination of the pregnant patient (although 
one has to ask...”why is it necessary to vaccinate a pregnant dog or cat?”) ...and 2) it is recommended 
that an immune compromised cat (e.g. FeLV and/or FIV positive) should only be vaccinated with a Killed 
vaccine.  One could apply this rationale to all immune suppressed patients or patients regardless of the 
cause (e.g. chemotherapy).  However...there are no scientific studies supporting this recommendation.   
 
Modified-Live (attenuated) vaccines: 

• Replicate in the patient post-inoculation and are therefore considered to be more immunogenic 
than Killed vaccines.  A single dose will immunize in the absence of maternal antibody. 

• May cause transient clinical signs and other potential safety issues (e.g. MLV Canine Distemper 
vaccine has been implicated in HOD in susceptible breeds).   In puppies, MLV vaccines can 
produce transient (~5 to 7 days) suppression of cell mediated immunity that can be clinically 
significant in certain dogs. 

• Do not contain adjuvant. 
• Are more likely to induce “sterile” immunity than a Killed vaccine. 
• Reversion to virulence of Modified-Live vaccine is technically possible with attenuated 

vaccine...actual occurrence is extremely rare with today’s vaccines. 
 
REF:  Greene CE and Schultz RD.  Immunoprohylaxis.  Chpt 100, in CE Greene (ed): Infectious Diseases of the Dog and Cat. 3rd 
ed.  pp. 1069-1119, 2006. 
 
 
 
 
 
 
 
 



2.  How does a Recombinant Vaccine compare to killed and modified-live vaccine? 
Recombinant vaccines (and there are different kinds of recombinant vaccines) are the latest in vaccine 
technology used in humans and animals.  In veterinary medicine, they are widely used throughout the 
US, Canada, Europe and the UK.   
 
Recombinant viral-vectored vaccines: 
 

• Are considered to have the immunogenicity of Modified-Live vaccines; they are more 
immunogenic than killed vaccines. 

• Are not adjuvanted (canine and feline)...note, some recombinant equine vaccines are adjuvanted.   
• Are not capable of reverting to virulence because they only contain sequences of viral or bacterial 

DNA/RNA.   
• The current viral-vectored vaccines (canarypox) are Non-Replicating once injected into the 

patient. 
• Do not induce immune suppression in vaccinates as do some MLV vaccines (esp. combination 

CDV + CAV-2 vaccines)...more on this issue under Core Vaccines (below). 
 
REF:  Greene CE and Schultz RD.  Immunoprohylaxis.  Chpt 100, in CE Greene (ed): Infectious Diseases of the Dog and Cat. 3rd 
ed.  pp. 1069-1119, 2006. 
 
REF:  Tizard IR.  Veterinary Immunology: an introduction. 7th Ed. Chpt 21 (pp247-259) and Chpt 22 (pp260-271), 2004. 
 
 
3.  Are there vaccines I should NOT select for use? 
Yes-although the AAFP and the AAHA Vaccine Guidelines have categorized vaccines that are “not 
generally recommended” or “not recommended” (respectively), note that these are licensed vaccines; 
they are legal to administer in the US.  Of all the vaccines categorized as “not recommended”.  Feline 
Infectious Peritonitis (FIP)  and Canine Coronavirus vaccines are included because of the limited data 
available to demonstrate efficacy in a clinical setting.  
 
Killed parvovirus and Giardia spp. vaccine were not recommended…these vaccines have recently been 
discontinued and are no longer available in the US. 
 
When feasible, veterinarians should avoid adjuvanted vaccine in cats (all killed feline vaccines are 
adjuvanted) as a reasonable and recommended means of mitigating risk of vaccine-associated sarcoma 
(VAS).  
 
REF:  AAHA Canine Vaccine Guidelines (2007-revised); available at:  www.aahanet.org and AAFP Feline Vaccine Guidelines-2006; 
available at www.catvets.com.  
 
 
4.  Should I select ‘combination’ (ie, multivalent) products for my patients? 
Immunologists will point out that the immune system of a healthy dog or cat is quite capable of 
responding to all of the combination antigens in vaccines on the market today.  3-in-1 and 4-in1 products 
are commonly used...but even 5-in-1 and 6-in-1 products are considered to be efficacious. 
 
IMPORTANT:  DO NOT MIX vaccines that are not specifically indicated by the manufacturer to be mixed.     
 
NOTE:  Giving multiple doses of vaccine at the same appointment (especially among small breed dogs) 
has been shown to be associated with increased risk of causing an acute vaccine adverse event.  Today, 
it is recommended that, especially in small breed dogs, that veterinarians consider delaying 
administration of NON-core vaccine until 2 to 4 weeks after completion of the CORE vaccines.  Then, 
administration of any NON-core vaccine should be limited to those patients having a reasonable risk of 
exposure to the pathogen. 
 
REF: Moore GE, Guptill LF, Ward MP, et al. Adverse events diagnosed within three days of vaccine administration in dogs. J Am 
Vet Med Assoc. 227:1102–1108, 2005. 
 
 
5.  When selecting vaccines for “kennel cough”, which is recommended:  Intranasal (IN) or 
Parenteral (SubQ)? 



The IN (bi-valent) vaccine containing Bordetella bronchiseptica and parainfluenza virus is preferred over 
the parenteral (SubQ) B. bronchiseptica or the parenteral (SubQ) parainfluenza virus vaccine for the 
following reasons: 
 
a.  Onset of immunity:  dogs are protected within 72 hours following a single dose of the IN vaccine.  On 
initial vaccination, 2 doses of the SubQ vaccine must be administered at a minimum of 2 weeks apart.  
Dogs are considered protected about 10 days following the 2nd dose…that’s > 3 weeks following the first 
dose until immunity is conferred.    
b.  Duration of Immunity:  based on challenge studies, the IN vaccines have been shown to protect dogs 
for 12-13 months following administration of a single dose.  The duration of immunity for the SubQ 
vaccine is not known.  
c.  Protection from shedding:  Dogs immunized by the IN route do not shed bacteria if challenged;  dogs 
vaccinated by the SubQ route do shed bacteria following challenge.    
d.  Parainfluenza virus:  IN inoculation provides superior protection against parainfluenza virus…most of 
the  intranasal  B. bronchiseptica vaccines contain MLV Parainfluenza virus.  (NOTE:  parenteral 
Parainfluenza virus vaccine provides minimal to no protection).  Therefore, IN inoculation is 
recommended by AAHA Vaccine Task Force. 
e.  Use of the 3-way IN vaccine containing Canine Adenovirus-2 (CAV-2) (in addition to B. bronchiseptica 
and parainfluenza virus) should NOT be considered a replacement for parenteral CAV-2 vaccine (which 
protects against CAV-1 [canine infectious hepatitis virus]).    
 
REF:  Davis R, Jayappa H, Abdelmagid OY, et al.  Comparison of the mucosal immune response in dogs vaccinated 
with an intranasal avirulent live culture or a subcutaneous antigen extract vaccine of Bordetella bronchiseptica.  Vet 
Therap.  8:32-40. 2007.   
 
REF:  Ford RB:  Bordetella bronchiseptica: Beyond “Kennel Cough”, J Bonagura and DC Twedt (eds).  Kirk’s Current Veterinary 
Therapy XIV.  Saunders-Elsevier, St. Louis.  2009. 
 
 
6.  What is “Non-Sterile Immunity”? 

 
Many vaccines serve only as an ‘aid in the prevention of clinical signs’ associated with exposure to 
pathogenic viruses/bacteria.  Such vaccines do not prevent infection, may not completely prevent 
development of clinical signs and, may not completely prevent shedding (canine influenza virus, 
parenteral B. bronchiseptica, leptospirosis, and the MLV feline herpesvirus/calicivirus vaccines are 
examples), but should prevent or reduce disease following challenge.   
 
 
7.  What is “Sterile Immunity”? 

 
Some vaccines induce protective immunity, and prevent infection, thus clinical signs will not occur 
following exposure.  These vaccines induce “sterile” immunity (e.g., canine parvovirus, canine distemper 
virus, and feline panleukopenia [parvovirus] virus).  
 
 
 
B.  ADMINISTRATION of VACCINE 
The following FAQs address issues that pertain to vaccine administration and developing a 
protocol applicable to the patient population at risk. 
 
8.  Puppy and Kitten shots (i.e., the ‘initial vaccine series’)...what are the minimum and maximum 
intervals between doses? 
Most authors agree...avoid minimum intervals of less than 2 weeks.  Reason:  vaccine-induced 
interference...the first dose could interfere with the 2nd dose if given, say, 1 week later.  NOTE:  this is 
NOT antibody interference and, as such, is NOT antigen specific...eg, a D-A2-P given this week and a 
Rabies given next week might result in failure of the Rabies vaccine to immunize.    
 
REF:  Recommendations of the Vaccine Guidelines Group of the World Small Animal Veterinary Assoc. (2010) Vaccination 
Guidelines;  available at:  www.wsava.org.  
 



9.  In a puppy or kitten, what’s the reasonable time (days-months) between vaccination and onset-
of-immunity? 
- KILLED VACCINE-assuming no maternal antibody, 2 doses are required, 2 to 4 weeks apart, then about 
10 days later (~ 24-25 days minimum) 
- MODIFIED-LIVE-assuming no maternal antibody, about 5 to 7 days post vaccination (earlier for some 
infections such as distemper). 
- RECOMBINANT Vectored-same as MODIFIED-LIVE.  Exception:  The recombinant canine distemper 
virus (rCDV) vaccine has been shown to immunize dogs in the presence of maternal antibodies.  rCDV is 
indicated in high exposure risk environments.  
 
REF:  Greene CE and Schultz RD.  Immunoprohylaxis.  Chpt 100, in CE Greene (ed): Infectious Diseases of the Dog and Cat. 3rd 
ed.  pp. 1069-1119, 2006. 
 
REF:  Larson, L and Schultz, RD.  Effect of vaccination with rCDV vaccine immediately before exposure under shelter-like 
conditions.  Vet Therap 7(2):113-118, 2006. 
 
REF;  Pardo MC, Tanner P, Bauman J, et al:  Immunization of puppies in the presence of maternally derived antibodies against 
canine distemper virus.  J Comp Path. 137:S72-S75, 2007. 
 
 
IMPORTANT:  When should the last dose of vaccine, in the initial series, be given? 
For both the dog and cat, all Guidelines (AAHA, AAFP, and WSAVA) recommend 14-16 weeks of age.   
The rationale behind these recommendations is to insure that interfering levels of maternal antibody are 
either not present or only minimally present (and not ‘interfering’) at the time the last dose in the initial 
vaccine series is administered.   Several manufacturers do list earlier completion times (eg, 12 and 13 
weeks in the US; 10 weeks in the UK and Europe).  Such practice is not recommended.   
 
 
10.  How many doses of vaccine should be given to a dog or cat presented for their initial vaccine 
series if the patient is older than 15-16 weeks of age when first presented? 
Most veterinarians recommend administering 2 doses, 3 to 4 weeks apart.   
 
However, it should be noted that when using a MLV or recombinant CORE vaccine, administration of a 
single dose in an unvaccinated dog/cat that is older than 16 weeks of age is likely to produce a protective 
immune response.  REASON:  MLV and recombinant (canine distemper only) vaccines will replicate 
following inoculation;  therefore, a single dose will both ‘prime’ and ‘immunize’. 
 
When administering a KILLED vaccine, however, 2 doses, 2 to 6 weeks apart is required to induce both 
“priming” and “immunizing” responses. 
 
REF:  Greene CE and Schultz RD.  Immunoprohylaxis.  Chpt 100, in CE Greene (ed): Infectious Diseases of the Dog and Cat. 3rd 
ed.  pp. 1069-1119, 2006. 
 
 
11.  Can I reduce the volume (e.g. from 1 mL to 0.5 mL) of vaccine when inoculating a toy breed 
dog? 
No-doing so may leave the toy breed (small dog) susceptible for one or more of the diseases you’re trying 
to prevent.   In the case of RABIES, reducing the volume is equivalent to NOT IMMUNIZING the patient.  
In some locations, doing so could represent a breach in the Standard of Care.  (“Small Breed” dogs are 
generally considered to be those that weigh less than 20 pounds of weight as adults).  Arbitrarily 
administering a reduced volume of a vaccine dose is not condoned by either the AAHA Canine Vaccine 
Task Force, the AAFP Feline Vaccine Advisory Panel, nor any manufacturer. 
 
  
12.  Can I mix vaccines from different manufacturers? 
No-NEVER do this in the same syringe!  On the other hand, vaccines from different manufacturers may 
be administered at different sites in the same patient at the same visit without risk of compromising the 
immune response. 
 
 



13.  Once reconstituted, how long can a Modified-live vaccine dose be stored at room temperature 
and still be safe/effective? 
It varies-canine distemper and feline herpesvirus-1 vaccine can lose immunizing capability within 2-3 
hours.  Parvovirus vaccines (canine and feline panleukopenia), on the other hand may be stable for a few 
days.  GENERAL RECOMMENDATION:  For all MLV vaccines...reconstitute and use within 1 hour.  If not 
used within 2 hours…discard the product. 
 
 
14.  Can I give a parenteral vaccine dose and, at the same visit, give an intranasal vaccine dose for 
the same disease(s)?  
Yes...this is done routinely.  For example, administering a parenteral D-A2-P-P (distemper-adeno-2-
parvovirus-parainfluenza) plus an intranasal “kennel cough” vaccine (which usually contains Bordetella + 
parainfluenza virus) inoculates the patient with 2 doses of parainfluenza virus.  While it might seem that 
the patient would derive a superior immune response consisting of both a circulating humoral immune 
response (IgG) + a local immune response from the intranasal vaccine (secretory IgA), there is no clinical 
evidence that doing so is beneficial in the individual dog. 
 
 
15.  Can a vaccine intended for intranasal administration be effectively given parenterally, for 
example, SQ administration of an intranasal B. bronchiseptica + parainfluenza? 
NO!  This MUST NOT be done.  Severe post-vaccination complications associated with replication of 
bacteria and release of toxic proteins that target the liver could cause acute hepatocellular injury and 
death following a single dose.   WARNING:  some products licensed for IN administration are packaged 
as though they are intended for parenteral administration.  ALL PERSONNEL AUTHORIZED TO 
ADMINISTER VACCINE MUST BE TRAINED ON PROPER ADMINISTRATION TECHNIQUES. 
 
REF:  Toshach K, et al. Hepatocellular necrosis associatd with subcutaneous injection of in intranasl Bordetella bronchiseptic-canine 
parainfluenza vaccine.  JAAHA. 33:126-128, 1997. 
 
 
16.  Can a vaccine licensed for intranasal administration be effectively administered orally to a 
patient that resists intranasal administration? 
No-administering these vaccines by the oral route results in rapid inactivation of the vaccine without 
immunization.   
 
 
17.  Are antibody titers a valid assessment of immunity? 
Depends!   …specific limitations apply to titers when assessing the immune status of an individual patient.   
First, titers for CDV, CPV, and feline parvovirus (panleukopenia) correlate extremely well with 
immunity...dogs/cats that have a “positive” titer are considered immune.  Second, a “negative” titer does 
not always correlate with susceptibility.  Antibody is a glycoprotein and does dissipate over time.  
However, immunologic “memory” (B-lymphocytes) is retained for many years for these 3 diseases.  
Exposure to virulent virus in a previously vaccinated, antibody negative patient typically results in a rapid 
anamnestic ‘boost’ of antibody titer and a protective immune response.  Annual or triennial boosters are 
merely a form of immunologic insurance for these 3 diseases.  Most animals don’t need it. 
 
For other diseases, antibody titers are not good correlates of protective immunity. Feline herpesvirus-1 
and feline calicivirus titers can be obtained, but are not recommended for the assessment of the individual 
patient’s immunity to those diseases.  FeLV titers are not valid at all because of the lack of a valid test 
method.  Leptospirosis titers are routinely performed but generally are used to define 
exposure/infection…not immunity.  See RABIES TITERS (next question). 
 
REF:  Greene CE and Schultz RD.  Immunoprohylaxis.  Chpt 100, in CE Greene (ed): Infectious Diseases of the Dog and Cat. 3rd 
ed.  pp. 1069-1119, 2006. 
 
 
 
 
 
 



18.  Can rabies titers be used to assess immunity in a dog or cat subsequent to vaccination?   
No.  States/local municipalities generally do not accept FAVN (fluorescent antibody virus neutralization) 
rabies titer results as a replacement for vaccination or as an index of immunity in a dog/cat.   FAVN test 
results (only provided in the US by Kansas State University and DoD [military members only]) are used to 
comply with requirements on the exportation of animals to designated Rabies-Free areas of the world.     
                   
 COST:  $55 (2010 price);  takes ~4 weeks. 
1-2 mL serum (shipped on a cold-pack) 
 
Attn: FAVN Rabies Laboratory                                        
Kansas State Veterinary Diagnostic Laboratory  
Mosier Hall O-245 
1800 Denison Avenue 
Kansas State University                                                     Phone:  785-532-4483 
Manhattan, KS, USA 66506-5601                         Forms:  www.vet.ksu.edu\rabies 
 
 
19.  When would an antibody titer be indicated in an individual patient? 
-  To determine whether or not a puppy or kitten was immunized following administration of the initial 
vaccine series, a titer can be submitted 2 or more weeks following the last dose of the initial series.   
-  To assess whether an adult animal has maintained an antibody titer (CDV, CPV, Feline parvovirus) 
following previous vaccination (e.g., years earlier, with no recent revaccination). 
-  Veterinarians may elect to determine titers, rather than administer booster vaccines in patients with a 
history of having had a vaccine reaction -or- having been treated for and recovered from an immune-
mediated disorder (e.g., hemolytic anemia or thrombocytopenia) can be tested. 
 
REF:  AAHA Canine Vaccine Guidelines (2007-revised); available at:  www.aahanet.org and AAFP Feline Vaccine Guidelines-2006; 
available at www.catvets.com.  
 
 
20.  If an adult dog/cat has exceeded the recommended booster interval for the CORE vaccines by 
several months is it necessary to administer 2 doses of vaccine, 2 to 4 weeks apart, before 
considering the patient to be effectively “boostered”? 
Usually not.  A single booster dose (MLV [or Recombinant CDV] vaccine being preferred), is likely to be 
sufficient assuming the patient was vaccinated at some point earlier in life.  Immunologic “memory” is the 
reason. 
 
Overdue for RABIES:  In the event a dog or cat has exceeded the 3-year vaccination interval required by 
State or local statutes for RABIES, most States/municipalities consider a single dose to be all that is 
required to ‘boost’ the patient’s immunity to rabies.  However, rabies vaccination requirements do vary 
from State to State and even among different cities/counties within a State.  It’s important to check the 
official position of your State/municipality by contacting the State Dept of Public Health or the State Public 
Health Veterinarian when making these types of vaccination decisions.   
 
 
21.  Should a pregnant dog or cat be vaccinated?    

 
Vaccination with MLV (attenuated) and/or killed (inactivated) vaccines during pregnancy should be 
avoided, if possible, to avoid potential injury to the fetus.  There are exceptions, especially in shelters, 
where vaccination would be advised if the pregnant animal has never been vaccinated and there is risk of 
exposure to a highly pathogenic virus (e.g. CDV, CPV-2). 
 
REF:  AAHA Canine Vaccine Guidelines (2007-revised); available at:  www.aahanet.org and AAFP Feline Vaccine Guidelines-2006; 
available at www.catvets.com.  
 
 
 
 
 
 



C.  CORE VACCINES 
 

• AAHA Canine Core Vaccines:  distemper (CDV), adenovirus-2 (CAV-2), parvovirus (CPV) 
and rabies.   

• AAFP Feline Core Vaccines:  feline parvovirus (feline panleukopenia virus or FPV), 
herpesvirus-1 (FHV-1), calicivirus (FCV), and rabies. 

 
 
22.  Are Dobermans and Rottweilers still unlikely to respond to Parvovirus vaccination? 
Today, most authors agree that these breeds do NOT have a uniquely higher risk of acquiring parvovirus 
following exposure nor are they more likely than any other breed to fail to be immunized following 
parvovirus vaccine administration.  The high disease incidence and the frequency of vaccine failures 
recognized in the late 70’s and early 80’s is not considered to be a concern today. 
 
 
23.  Does the new “strain” of canine parvovirus (CPV- 2c) warrant the use of a new vaccine or a 
specific vaccine brand already on the market? 
No. First, CPV-2c is not a new ‘strain’...it’s a biological variant of parvovirus that has emerged as part of 
the normal ‘genetic drift’ of the virus.  The changes in the virus are limited to a small number of nucleotide 
base-pairs.  CPV-2b is still most prevalent in the US, but CPV-2c is being reported.  It’s actually been 
around 10 years since it was first reported in Europe.   
 
Consider the following FACTs: 
- CPV-2c has similar or less virulence than CPV-2a or -2b.   
- ALL of the current vaccines provide comparable protection against a CPV-2c challenge. 
- ALL of the current vaccines provide comparable duration of immunity against a   CPV- 2c challenge.   
- The IDEXX SNAP test for parvovirus antigen (feces) will detect any of the parvovirus variants. 
 
In other words...the emergence of CPV-2c in the US poses NO need to change either vaccines or 
vaccination schedules. 
 
REF:  Spibey N, Greenwood NM, Sutton D, et al.  Canine parvovirus type 2 vaccine protects against virulent challenge with type 2c 
virus. Vet Microbiol. 128(1-2):48-55. 2008. 
 
REF:  Schultz, R. and Larson, L. Current canine parvovirus type 2 (CPV-2) vaccines provide excellent immunity to all genotypes of 
CPV-2 (eg CPV-2a, 2b, and 2c). Conference for Research Workers in Animal Diseases, Chicago. 2008. 
 
 
24.  Is there any advantage to using the recombinant canine distemper virus (rCDV) vaccine over 
conventional MLV vaccines? (There are NO killed distemper vaccines) 
Yes-particularly in young dogs and dogs considered to be at risk of exposure to CDV. 
In adult dogs, rCDV and MLV act very much alike.   
 
In puppies, there are some important differences: 
- A single dose of rCDV vaccine has been shown in studies to protect puppies against a same-day 
challenge.  MLV vaccine can only achieve such rapid immunity in the absence of maternal antibody. 
- A single dose of rCDV has been shown in studies to immunize puppies in the presence of maternal 
antibody.  Maternal antibody can interfere with MLV CDV vaccination for as long as 12-14 weeks. 
- IMPORTANT:  all MLV vaccines (particularly in combination with CAV-2 vaccines) are known to induce 
transient immune suppression beginning about 3-days post-inoculation and lasting about 5 days...clinical 
illness (local to generalized demodecosis; sub-clinical to clinical tracheobronchitis “kennel cough”) may 
result.  rCDV vaccines do not cause immune suppression. 
 
REF:  Larson, L and Schultz, RD.  Effect of vaccination with rCDV vaccine immediately before exposure under shelter-like 
conditions.  Vet Therap 7(2):113-118, 2006. 
 
REF:  Larson, LJ, et al.  Effect of rCDV vaccine in antibody titers in previously vaccinated dogs.  Vet Therap 7(2):107-112, 2006. 
 
REF:  Larson, LJ and Schultz, RD.  Three year duration of immunity in dogs vaccinated with a canarypox-vectored recombinant 
canine distemper vaccine.  Vet Therapeutics 8(2):101-106 2007. 
 
 



Question REFs for #24 (continued) 
 
 
REF:  Hageny, TL, Haase, CJ, Larson, LJ and Schultz, RD.  A comparison between recombinant, naked DNA and modified live 
canine distemper virus (CDV) vaccines.  Dept Pathobiological Sciences, UW Madison School of Vet Med, Madison, WI.  Poster 
Presentation:  Conference of Workers in Animal Disease, November 14, 15, 16, 2004, Chicago, Illinois. 
 
REF:  Pardo MC, Tanner P, Bauman J, et al:  Immunization of puppies in the presence of maternally derived antibodies against 
canine distemper virus.  J Comp Path. 137:S72-S75, 2007. 
 
REF:  Pardo, MC, Baumann, JE, and Mackowiak, M. Protection of dogs against canine distemper by vaccination with a canarypox 
virus recombinant expressing canine distemper virus fusion and hemagglutinin glycoproteins. Am J Vet Res. 58: 833–836. 1997. 
 
 
25.  Are Non-Adjuvanted Feline vaccines still recommended over Adjuvanted? 
Yes-the AAFP Advisory Panel that authored the Feline Vaccine Guidelines (2006) has suggested 
veterinarians should avoid the use of inflammatory vaccines whenever possible...that statement was 
specifically intended to address adjuvant-induced inflammation.   
 
Adjuvants, by their very nature, induce inflammation, typically...chronic inflammation lasting days to 
weeks.  The cellular response associated with adjuvant-induced inflammation is still regarded by most 
oncologists and other academicians who work with vaccines to be responsible for the DNA injury 
(oxidative injury) associated with metaplasia in fibroblasts.  In genetically pre-disposed cats (it appears), 
there is risk of neoplastic transformation of fibroblasts into fibrosarcoma (or other types of mesenchymal 
tumor) .  BE PRACTICAL...avoid adjuvanted vaccines in cats! 
 
REF:  AAFP Feline Vaccine Guidelines-2006; available at www.catvets.com.  
 
 
 
D.  NON-CORE VACCINES 
 
Although vaccination recommendations for CORE vaccines are widely accepted, decisions 
regarding administration of NON-CORE vaccines are generally associated with much more 
controversy.  The following FAQs address many of these controversies. 
 
 
26.  Is an intranasal vaccine for Bordetella bronchiseptica better or worse than the injectable 
vaccine? 
The studies are clear.  Both vaccine types effectively mitigate the signs of infection.  There are some 
differences that favor use of the intranasal vaccine: 
 
-  Almost all IN vaccines contain parainfluenza virus vaccine (there’s only one that does not); the SQ 
vaccine does not.  (IN is the preferred route for parainfluenza vaccine). 
-  The onset of protection is much faster with the IN vaccine (~3-5 days).  The SQ vaccine requires 2 
initial doses...about 10 days later immunity is conferred (3 weeks +). 
-  The IN vaccines have a duration of immunity that is 12-14 months (based on challenge).  We don’t 
know the DOI of the SQ vaccine. 
-  ONLY the IN vaccine prevents shedding of B. bronchiseptica following exposure in the vaccinated 
patient...very important in multi-dog environments.  
 
REF:  Buonavoglia C and Martell V.  Canine respiratory viruses.  Vet Clin N Am:Sm Anim Pract. 38:355-273.  2007 (Review:  173 
references) 
 
REF:  Ford RB:  Canine infectious tracheobronchitis.  In CE Greene (ed): Infectious Diseases of the Dog and Cat. 3nd edition, pp. 
54-61. Philadelphia, WB Saunders Co, 2006.  
 
REF:  Ford RB:  Bordetella bronchiseptica: Beyond “Kennel Cough”, J Bonagura and DC Twedt (eds).  Kirk’s Current Veterinary 
Therapy XIV.  Saunders-Elsevier, St. Louis.  2009. 
 
REF:  Keil DJ and Fenwick B:  Canine respiratory bordetellosis:  Keeping up with an evolving pathogen.  In LE Charmichael (ed):  
Recent Advances in Canine Infectious Diseases.  International Veterinary Information Service (www.ivis.org  Document No. 
A0104.0100) 13 January 2000. 
 



Question REFs for #26 continued 
 
REF:  Davis R, Jayappa H, Abdelmagid OY, et al.  Comparison of the mucosal immune response in dogs vaccinated 
with an intranasal avirulent live culture or a subcutaneous antigen extract vaccine of Bordetella bronchiseptica.  Vet 
Therap.  8:32-40. 2007.   
 
REF:  Edinboro EH, Ward MP and Glickman LT.  A placebo-controlled trial of two intranasal vaccines to prevent tracheobronchitis 
(kennel cough) in dogs entering a humane shelter.  Prev Vet Med 62:89-99. 2004. 
 
REF:  Gore T, Headley M, Laris R, et al.  Intranasal kennel cough vaccine protecting dogs from experimental 
Bordetella bronchiseptica challenge within 72 hours.  Vet Record.  156:482-483.  2005. 
 
REF:  Jacobs AA, Theelen RP, Jaspers R et al.  Protection of dogs for 13 months against Bordetella bronchiseptica 
and canine parainfluenza virus with a modified live vaccine.  Vet Rec.  157:19-23. 2005. 
 
REF:  Lehr C, Jayappa H, Erskine J, et al.  Demonstration of 1-year duration of immunity for attenuated Bordetella 
bronchiseptica vaccines in dogs.  Vet Therap.  9:257-262. 2008.   
 
 
27.   Which dogs should receive the Canine Influenza Virus (CIV) vaccine? 
There is not a clear, dogmatic recommendation.  Infections have been documented in most States (US) 
and will likely continue to pose a threat to dogs housed under kennel/shelter conditions where exposure 
to other dogs is high.  Therefore, it is reasonable to recommend vaccination of dogs that are frequently 
boarded, interact with other dogs at dog parks/canine day-care facilities, etc.  For the individual 
household pet dog that has limited (or no) exposure to other dogs, the risk is low and vaccination is not 
generally recommended.   
 
NOTE:  CIV vaccination is NOT recommended in conventional “KILL” shelters.  Reason:  2 doses, at least 
2 weeks apart, are required.  In such facilities, dogs are not maintained long enough (3-4 weeks) to derive 
benefit from the vaccine.    
 
REF:  Crawford, P.C., 2009.  Canine influenza: Epidemiology, clinical disease, diagnosis, treatment, and prevention.  Available at: 
http://www.iscaid.org/assets/content/documents/Crawford_Influenza_Review_July09.pdf. 
 
REF:  Crawford PC, Dubovi EJ, Castleman WL, et al: Transmission of equine influenza virus to dogs.  Science, 310(5747):482-485, 
2005. 
 
REF:   Crawford C. Canine influenza: Frequently asked questions from veterinarians. University of Florida; 2009. Available at: 
http://www.vetmed.ufl.edu/college/pr/documents/CanineinfluenzaFAQ.Veterinarians_000.pdf . Accessed November, 2010. 
 
 
28.  When is the parenteral (SQ) B. bronchiseptica vaccine indicated? 
IF the vaccine is indicated in a patient that aggressively resists administration of the IN vaccine, 
administering the parenteral vaccine is appropriate…DON’T RISK PERSONAL INJURY! 
 
 
29.  Is there any new information pertaining to Leptospirosis vaccines? 
As of Fall 2010, all leptospirosis vaccines provide protection against the 4 serovars (L. canicola, L. 
icterohaemorrhagiae, L. grippotyphosa, L. pomona) most often recognized to be pathogenic for dogs 
(living in the United States).  The so-called “2-way” vaccines (L.canicola and L. icterohemorrhagiae) are 
currently not recommended.  While there are some differences in the manufacturing process of each 
vaccine, they are all killed bacterial vaccines (ie, bacterins).  All Leptospirosis vaccines contain adjuvant 
except one (Merial-Recombitek® 4 LEPTO).  There are no attenuated or recombinant leptospirosis 
vaccines available today. 
 
Because duration of immunity (DOI) information on the 2-way (and the earlier 4-way) leptospirosis 
vaccines had not been defined, veterinarians and academicians have questioned the need to administer 
leptospirosis vaccine every 6 months (or more often) to sustain a protective level of immunity.  Recently 
(August 2010), the Recombitek® 4 Lepto vaccine (Merial) was released in the US;  this product does 
carry a label claim of 15.5 months DOI for L. grippotyphosa.  Published data is available that 
demonstrates a 12 month DOI for serovars  L. canicola and  L.icterohemorrhagiae.  All challenge studies 
on this vaccine were conducted in dogs (previous canine leptospirosis vaccine challenge studies were 
conducted in hamsters).  Unique among the currently licensed leptospirosis vaccines, challenge studies 
conducted at Cornell have shown that the Recombitek® 4 Lepto vaccine does prevents infection as well 



as shedding of spirochetes.  Currently, this is the first and only USDA licensed leptospirosis vaccine with 
a label claim for prevention of infection and shedding. 
 
REF:  Minke JM, et al. Onset and duration of protective immunity against clinical disease and renal carriage in dogs provided by a 
bi-valent inactivated leptospirosis vaccine. Vet Microbiol. 120:137-145, 2009. 
 
REF:  Greene CE, et al. Leptospirosis.  Chpt  44, in CE Greene (ed): Infectious Diseases of the Dog and Cat. 3rd Edition. Saunders-
Elsevier, St. Louis, 2006, pp. 402-417.  
 
REF:  Product Label/Package Insert: Recombitek® 4 Lepto 
 
 
30.  Do Lyme disease vaccines even work? 
Yes.  The published data is clear on the fact that the commercial vaccines for Lyme disease do a 
relatively good job of protecting dogs...for about 12 months.  It is not expected that 100% of the patients 
vaccinated will develop protective immunity to Lyme borreliosis.  Two vaccine types are on the market:  a 
killed, whole spirochete and a recombinant OspA (outer surface protein-A).  All vaccines depend on the 
same antigen, OspA, to immunize.   Killed vaccines variable induce antibody against the outer surface 
protein C (OspC) of the spirochete, a protein expressed once the spirochete leaves the tick and enters 
the dog.  However, the in vivo advantage of OspC Ab has yet to be defined.   Killed, whole spirochete 
vaccines contain numerous excipient proteins + adjuvant and do seem to be associated with acute (1-3 
days) vaccine adverse events.   
 
None of the vaccines used in the US today cause a False ‘+’ test result on the IDEXX 3Dx or 4Dx test for 
Lyme borreliosis.   
 
Administration of a Lyme vaccine should NOT be used as part of the treatment for Lyme disease!  
 
 
REF:  Hebert D and Eschner A.  Seroprevalence of Borrelia burgdorferi-specific C6 antibody in dogs before and after 
implementation of a nonadjuvanted recombinant outer surface protein A vaccine in a Rhode island small animal clinic.  Vet Therap. 
11:E1-E8, 2010. 
 
REF:  Wikle RE, et al. Canine Lyme disease: one-year duration of immunity elicited with a canine OspA monovalent lyme vaccine.  
Intern J Appl Res Vet Med.  4:23-30, 2006. 
 
REF:  Greene CE and Straubinger RK.  Borreliosis.  Chpt 45, in CE Greene (ed):  Infectious Diseases of the Dog and Cat. 3rd Ed.  
Saunders-Elsevier, St. Louis. pp. 417-435, 2006. 
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