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I’m excited to be here with you today to tell you about a revolutionary new vaccine—Nobivac® Puppy DP PLUS.  

With this vaccine launch, we are introducing a new standard in puppy care. So, let’s get started!


@ A Focus on Young Puppies
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Today is all about puppies. 

Question for the audience: How old do you think these puppies (and the ones in the slide before) are?  
Answer: Four weeks, two days.  

Next question: Out of interest, does anyone know what breed of puppies these are?  
Answer: They are Nova Scotia Duck Tolling Retrievers. They originate from Nova Scotia in Canada and are often called ‘Tollers’ for short.

So these are very young puppies, aged four weeks, and the focus of today’s presentation is going to be on these young puppies, aged four-to-six weeks. 


Disease risks and vaccination considerations for young puppies

Intfroducing Nobivac® Puppy DP PLUS

Nobivac® Puppy DP PLUS and your clinic
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So what will we be discussing today?

We will start by reviewing some of the relevant disease risks and vaccination considerations for young puppies.

Then, we’ll move on to an exciting innovation—Nobivac® Puppy DP PLUS and its potential benefits for you, your clients and their puppies.



Experience of Puppy Infectious Diseases in Your Practice

What are the key diseases of
concern for puppies in your clinic?

* Parvovirus
* Distemper

* Canine Infectious Respiratory
Disease (CIRD)
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NOTES TO PRESENTER:
These following slides are all about building the problem and getting the clinic ‘buy in’.

Throughout this presentation we want to encourage engagement from the audience.

Build this slide by getting the audience to come up with the diseases of concern in their clinic.

Discuss what they see, their most recent cases of parvovirus and distemper, in what types of puppies, how they were treated and what the outcomes were.  

CIRD is included as an opportunity to remind the audience of the risk of CIRD to young puppies as well as the effects of socialising on disease risk. Including CIRD at this point can give an opportunity to follow up with a more in-depth meeting on Nobivac® KC/Nobivac® Respira Bb.




Canine Distemper — Clinical Signs

Severe multisystemic viral disease =) range
of signs:

* Gastrointestinal:
* Diarrhoea and vomiting

Respiratory:
* Nasal discharge, coughing, pneumonia

Nasal and digital hyperkeratosis

® OCUIC"': in dog with systemic distemper
L4 Coniuncﬁviﬁs, sudden b||nd ness KCS, corneq| UICGI‘S (Photographs by Craig Greene © 2004 University of Georgia Research Foundation Inc.)
e Skin:
* Pustular dermatitis, nasal and/or digital hyperkeratosis
(hard-pad)

Neurological:
* Seizures and twitching (can follow clinical or subclinical disease)

Can be fatal in 50-90% of clinical cases .

Courtesy of Rosicler Baldo. Used by permission.
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Distemper is a severe multisystemic disease that infects a wide range of tissues and organs. Clinical signs are wide ranging, typically characterised by a persistent fever (occasionally up to 106F / 41C) with a combination of gastrointestinal and respiratory signs.

Alongside signs such as diarrhoea and vomiting, and respiratory signs such as coughing, nasal discharge and sometimes pneumonia, affected dogs can also show ocular and/or dermatological signs. The classical hyperkeratosis (hard-pad), if it occurs, is usually in the later stage of disease. 

Finally, neurological signs may develop later in the course of disease and can include a whole range of involuntary muscle twitches, tremors and seizures, including the classic ‘chewing gum’ seizures with accompanying hypersalivation shown in this video clip (click on the image to the right to show the video). 

Sometimes the neurological signs seem to occur ‘out of the blue’ in cases where the animal’s immune response prevented the primary signs of disease. Dogs that seem to recover can also have neurologic complications later on in life (e.g. the so called ‘old dog encephalitis’). 

Distemper is a serious disease and can be fatal in a relatively high proportion of clinical cases.






Canine Distemper — Other Important Aspects

* Highly infectious but fragile virus:
* Related to human measles virus

* Doesn’t survive well in environment but
readily spreads from dog to dog

* Shed via all secretions/excretions

* Most frequently seen in three-to-six-month-
old unvaccinated pups

* Diagnosis:
* Clinical signs
* RT-PCR
* Treatment:
* Symptomatic and supportive therapy

Canine Distemper Virus
cytoplasmic inclusion body

* Vaccination highly effective

£

4
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Distemper is a highly infectious virus related to the human measles virus. It is relatively fragile in the environment and therefore requires a ready source of unvaccinated dogs to spread. Shedding of the virus occurs from five to seven days post-infection onwards via all secretions and excretions. In unvaccinated populations, the prevalence of infection is highest in the three-to-six-month age range when maternally derived antibody (MDA) is waning. Diagnosis is traditionally based on clinical signs of disease (although this is difficult due to the wide variety of possible signs). However, nowadays reverse transcriptase PCR tests are available that can confirm the presence of viral RNA in samples or tissues.

To date, there is no specific antiviral therapy available and therefore treatment is essentially symptomatic and supportive. Vaccination, however, is highly effective and is the key to control of this serious, potentially fatal disease.

Note: The Collie in the vaccination picture is six weeks of age in case asked




Canine Parvovirosis — Overview

* Caused by Canine Parvovirus type 2:

[ ] CPV_2 Cats _:l_f___ - Doms == - -_;..5,—
B ARG -
* Nowadays more recent subtypes - —n £ \

(CPV-2aq, 2b and /or 2¢) in field

* Very stable in the environment:

* Can persist for mon'rhs/ year or more e Ingestion —» Lymphoidorgans lymphopenia
* In the body, virus targets rapidly neo;{ \o}derpup
dIVIdlng Ce”S: cardiac muscle cells intestinal crypt cells
* Myocardial cells (neonates) l
* Uncommon nowqdqys mycocarditis destruction of villi
* Intestinal cells (older pups and adults) heart failure enteritis
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Now let’s move on to another disease of concern in puppies: canine parvovirosis.

Canine Parvovirus type 2, or CPV-2, is the cause of this disease. Canine parvovirus is believed to have originated from feline panleukopenia virus (FPV). The most likely scenario is that a mutation of the FPV virus adapted to a new dog host via non-domestic carnivores, such as mink or foxes.  Soon after its first recognition in the late 1970s, the original virus type CPV-2 was replaced by new antigenic virus types CPV-2a, CPV-2b and, most recently, CPV-2c. All of these virus types, except the original CPV-2, exist today in the dog population.  CPV-2a, CPV-2b and CPV-2c have demonstrated the ability to infect both cats and dogs.  Which strain is most prominent depends on geography.

Once in the body, the virus has an affinity for rapidly dividing cells—in particular, myocardial cells in the neonate and in the GI tract in older pups and adults—and the damage caused to these organs determines the clinical signs. Nowadays, most neonates have sufficient protection from MDA to protect them for the first few days/weeks of life, which means that myocarditis in neonates is not that common. Most cases of parvovirosis manifest as cases of gastrointestinal disease.


Canine Parvovirosis — Impact of Disease

* Clinical signs typically include vomiting and haemorrhagic enteritis:
* Can progress to shock and collapse
* Can be very severe with high mortality; severity influenced by:
* Age; immature animals worst affected
* Intercurrent disease (esp. intestinal diseases)
* Gut ‘stress’, e.g.
Weaning

Dietary change
New environment

* Diagnosis by clinical signs and detection of antigen in faeces

* Treatment mainly symptomatic/supportive:
* High costs (both financial and emotional)

* Prevention is key:
* Maternally derived antibodies (MDA)
* Active immunity (vaccination)
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Canine parvovirosis has an incubation period of approximately five-to-seven days. Initial clinical signs may be nonspecific but then typically vomiting and haemorrhagic enteritis appear within 24 to 48 hours. This can be a very severe disease and the affected dog can rapidly deteriorate with shock and collapse due to fluid loss and electrolyte disturbances.

There are a number of factors which can affect the severity of the disease, including age, intercurrent disease (especially involving other gastrointestinal infections) and gut stresses (e.g. weaning, other dietary change and a new environment, all things that happen to pups as they go to their new homes). This is one reason why young pups are at particular risk of disease.

Diagnosis of parvovirus is based on the presence of typical clinical signs coupled with positive faecal CPV antigen (normally confirmed by faecal ELISA or PCR). It’s important to get samples early in the course of disease, especially if using ELISA, since the period of peak shedding occurs at around the onset of clinical signs.

This a nasty disease with high costs: both financial and emotional. Although some antiviral agents have been used, in most cases, treatment is mainly symptomatic and supportive. Even with intensive in-clinic treatment and nursing, some affected dogs unfortunately do not survive.

Parvovirosis is another disease where prevention is absolutely vital. Pups will initially rely on passive protection from MDA, but since the exact duration of MDA protection is variable, it’s really important that pups can be successfully vaccinated as early as possible in order to develop their own active immunity.




Puppy Vaccination — Timing

At what age do you vaccinate puppies ... and why?
What factors can interfere with effective puppy vaccination?

Owner factors:

* Owner engagement and education
* Breeder engagement

Puppy Factors:

* Age

* Genetics, underlying disease

* Maternally derived antibodies (MDA)
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Questions to ask the audience:

At what age do you currently recommend vaccinating puppies?
What factors can interfere with effective vaccination? 

You can split the factors involved into owner factors and puppy factors. Owner (and breeder) factors come down to engagement and education. If they are not engaging with the clinic as to the importance of vaccination, then the puppy will not receive it. 

Puppy factors to consider when looking at timing of effective vaccination include the age of puppy, the puppy’s genetics and any underlying disease problems and the possibility of maternally derived antibodies (MDA) interfering with vaccination. The difficulty with MDA is that there can be considerable variation between puppies in the amount of MDA each has (even within a single litter), and unless you individually test each pup, you don’t know which one has a high or low level of MDA.


An Important Factor — Maternally Derived Antibodies (MDA)

* Pass from dam to neonate mainly via
colostrum

* Levels decline exponentially over the
first weeks to months

° Important role:

* To protect the puppy for the first few weeks
of life

* Amount obtained by puppy depends on:
* Level in colostrum

* Ability of pup to suck in first few hours

APmpﬂﬂarH

1600 3=
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Pup Antibody level
(Linear scale)

Parvovirus MDA decline

— Colostral Portion
__| (90% total MDA)
Transplacental Portion
(10% total MDA)
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So, one important factor affecting the timing of vaccination is the level of maternally derived antibodies (MDA); let’s look at this in more detail.

MDA pass from the dam to the neonate mainly by colostrum. As you can see in this graph, approximately 90% of MDA comes via the colostrum. MDA are passive antibodies from the bitch, and because they aren’t being produced and replenished by the puppy, they will decay over time. In fact, this decay is quite predictable; it shows an exponential decline over the first few weeks to months of a puppy’s life, and it’s been calculated that the level of parvovirus MDA drops by half every nine-to-ten days.  

When we talk about vaccinating puppies, we often talk about the problem of MDA, as they can interfere with vaccine efficacy. However, MDA play a really important role in protecting against disease during the early stage of life, usually for the first few weeks. The amount of MDA the puppy obtains greatly varies, and you cannot tell just by looking at the pup. A key factor is the level of antibodies in the colostrum of the individual dam, which is affected by the environment she is in. Then, also between pups in a litter, MDA levels will vary due to their ability to suck from the dam in the first few hours when the majority of the high quality colostrum is absorbed.
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What is the effect of MDA on the timing of vaccination and protection of the pup? The situation you may already be familiar with is that as the MDA level drops (shown here as a straight line as the antibody titre is now plotted on a log scale vs the previous graph), we want the pup’s own active immunity to kick in and protect the puppy—ideally at a time that coincides with the time MDA drops below protective levels. 

However, what actually happens is that the MDA level drops and eventually reaches a level that is no longer protective, and the pup is now susceptible to infection. The problem at present is that the MDA are still at too high a level for most vaccines to be able to ‘break through’ the MDA and immunise. If a vaccine is given at this stage, the MDA still interfere with the vaccine and make it incapable of stimulating an immune response. The MDA level has to drop further before the vaccine will be able to break through and stimulate an immune response. We refer to the gap in time between the MDA dropping below protective levels and the time a vaccine can overcome MDA as the ‘immunity gap’, or the ‘window of susceptibility’. During this time, the pup is at risk of disease but cannot be immunised with the vaccine being used. Although MDA against many different diseases will interfere in this way with their respective vaccines, this has proved a particular problem for canine parvovirus vaccination over the years.

Despite the fact that current parvovirus vaccines have greatly improved in their ability to break through MDA, and the immunity gap is smaller, it’s still there. Ideally, to help provide the best start for these pups, we need to remove this immunity gap and overcome MDA interference. 


® Introducing Nobivac®
Puppy DP PLUS

An innovative breakthrough
in puppy protection
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So how can we help better protect puppies? Well, let’s now discuss Nobivac® Puppy DP PLUS!


Introducing Nobivac® Puppy DP PLUS

— .. Presentation:

el P WL

Nobivac® Puppy DP PLUS | ¢ 1-mlvials
R *  Pack - 25 doses

Iey b b o mmdar o et < par e ogliend v e mickad bt e, e 1301
o i Mol oy el o v 1 e bt TS P

[CFE O

* Lyophilised/freeze-dried

i — * Solvent included in packs
riwt mbvatmandy
ol AL L, B L O L
000080 008
Cap colour: 890005 000 Smso

* Olive/brown

* Same as Nobivac
Puppy DP

* Solvent cap is red

®

And featuring:
*  Our ‘spokes puppy’
* A Nova Scotia Duck Tolling Retriever
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First, let’s look at the vaccine packaging. The vaccine is sold in packs of either five or 25 doses. The solvent is also included along with the freeze-dried vaccine.
For clinics that have used the Nobivac® Puppy DP vaccine in the past, you will recognize the same olive/brown coloured cap, which makes this vaccine easy to identify. The cap colour of the solvent remains red. The packaging features an adorable Nova Scotia Duck Tolling Retriever pup.

So now that we know what the vaccine looks like, let’s understand the features that make it so special.



What Does Nobivac® DP PLUS Contain?

Nobivac® DP PLUS is a live bivalent
vaccine comprising:

* Live attenuated canine distemper virus:
[ ) Onders-‘-epoor‘- S-rrqin Left hand ITR Righf hand ITR

° Sqme Sfrqin as in our eXiSﬁng rqnge Non Structural Proteins  Capsid (CPV-2c¢)
. o |
* High titre (10°>1-10%> TCID,,,)

* Live attenuated parvovirus:
* 630a strain < > < > —>
° NeW recombinqnt Sfrqin CPV2 154 Vaccine Strain CPV-2c Field Strain  CPV2 154

* Derived from the backbone of the

existing Nobivac Parvo 154 vaccine virus
with a CPV-2c¢ capsid
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So what is this vaccine?  

Nobivac® Puppy DP PLUS is a live bivalent vaccine. It contains a live attenuated strain of canine distemper virus—an Onderstepoort strain. In fact, this is exactly the same strain of canine distemper virus as we currently have in our Nobivac range (DHPPi, DHP and Puppy DP). It’s also in the same minimum titre range as we have in our existing Puppy DP, which, as you may be aware, is already higher than the minimum titre in our DHPPi and DHP vaccines. This improves the ability of the distemper component to overcome MDA and makes it better suited for use in very young puppies.

Where the innovation and excitement sits is with the parvo component. The parvo strain in Puppy DP PLUS is a brand new live recombinant strain, which we refer to as the 630a strain.  

What is this?

As you will see here, the genome of this strain is a combination of the DNA of our existing (154) parvovirus vaccine strain. Specifically, the inverted terminal repeat (ITR) ends—the folded hairpin bits at the end of the parvovirus genome and the non-structural proteins that drive the replication of the DNA—are from our current CPV-2 154 vaccine strain.  What is different, and highlighted here in red, is the virus capsid. We’ve replaced the CPV-2 capsid gene with a gene coding for a more recent field CPV-2c strain. The capsid is the outer protein coat of the virus and is essentially what the immune system ‘sees’. Therefore, this virus will appear to the immune system exactly like a 2c strain.


Nobivac® Puppy DP PLUS — Key Claims / Instructions

.....

* OOl - CDV 7d; CPV 3d

Basic efficacy claims: ﬁ@

* CDV - Prevention of clinical signs, mortality and virus shedding swee

Single, 1-ml dose s/c from four weeks of age:
«©

L
S80S -

*:'m.‘
* CPV - Prevention of clinical signs, mortality and virus shedding

Efficacy in the face of MDA:

* CDV - Immunity is achieved in animals of four weeks of age with low-to-moderate levels of
MDA.
Moderate to high levels of MDA can reduce the efficacy of the product.

* CPV - MDA against canine parvovirus do not interfere with the efficacy of this product.
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Here is some of the key information from the SPC, and we’ve highlighted some of the most important features.

This vaccine is indicated from a really young age—as early as four weeks—and has been shown to stimulate very rapid protection from as early as three days after administration in the case of parvovirus. On top of this, the level of protection it provides is the highest level possible; it’s been shown to completely prevent clinical signs and mortality and also prevent viral excretion following challenge with either distemper or parvovirus.

As regards to efficacy in the face of MDA, the wording in respect of the distemper virus component is similar to our current statement on Nobivac® Puppy DP (as would be expected); however, the highlighted statement in respect of the new 630a parvovirus component is, quite frankly, astonishing! What it’s saying is that this vaccine can break through any level of parvovirus MDA in puppies from four weeks of age! This is the first and only parvovirus vaccine to be able to make such a claim, and shows just how good this new vaccine is at overcoming MDA. This is a unique feature compared to all other canine parvovirus vaccines currently available, and allows very young puppies to overcome the immunity gap.



Nobivac® Puppy DP PLUS — Key Claims / Instructions

o
Compatibility: Nabivac Puppy DP PLUS 1
e Cannot be mixed with any other vaccine &&4 T
* Safety data, but no efficacy data, to support ’ i . s
concurrent use of KC . S seessiiils Gﬁ&.‘

Safety:

* A small, non-painful swelling (maximum 1 cm diameter) at the injection site is very commonly
observed within the first week after vaccination.

The swelling will resolve completely within a few days. Reduced activity can occur within four
hours after vaccination.

* Safety has not been established during pregnancy.
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As you’ll see, Nobivac® DP PLUS is not intended to be mixed with any other vaccine. Studies have shown that it can safety be used at the same time as Nobivac® KC, although in this case, full efficacy studies have not been carried out.

Finally, in keeping with the fact that this is a live viral freeze-dried vaccine with no adjuvant, the safety profile reflects the mild and transient nature of any anticipated side effects.


®)

Features and Benefits of Nobivac® Puppy DP PLUS

A

Features

Earlier protection
No MDA interference®
Fastest OOI

Only vaccine based on Parvo 2c¢

Innovative technology

A new era in puppy protection

*For parvovirus protection

Benefits

Peace of mind (pet parents and vets)

Eliminates window of susceptibility™

Enhanced health and wellbeing (pet)

Most current protection/relevant to field strain

Latest science

Y (D

Early parvovirus Rapid
protection ONSET OF
WITHOUT MDA IMMUNITY"
INTERFERENCE
from four weeks
of age”

9

The FIRST vaccine Trusted

based on the DISTEMPER
LATEST CPV-2¢ PROTECTION
FIELD STRAIN
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So what is it that makes this product special?

Well, Nobivac® Puppy DP PLUS is eliminating the window of susceptibility. With this vaccine, you are able to provide earlier protection with more confidence than ever before—and that translates to peace of mind for pet parents and for you!

The vaccine has a fast onset of immunity and is the only vaccine based on the latest parvovirus 2c field strain. This innovative technology puts the latest science in your hands to enhance the health and wellbeing of puppies! This product is introducing a new era in puppy protection, so let’s look at the studies in more detail!

Before we progress to the studies, we did want to reinforce the fact that even though we state no MDA interference from four weeks, it's still important to ensure that the pup receives further CPV vaccination at the primary course. Factors other than MDA titre can occasionally interfere with the response.



Nobivac® Puppy DP PLUS —
Key Studies
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Any questions at this stage? It’s a really exciting product, wouldn’t you agree?

Next we will move on to the studies behind the vaccine.


Study' — Onset of Immunity for Parvovirus

Four-week-old puppies with no pre-existing immunity
were challenged with a virulent parvo 2c¢ strain three TlIlEE-dﬂf 00l Sllll:l'f
days after vaccination with a minimal titre dose of
Nobivac® Puppy DP PLUS. A group of similar,
unvaccinated pups were also challenged in the same
manner.

Results:

Vaccinated pups

*  No mortality and no clinical signs of parvovirosis (100% protection)

Percent of puppies protected

*  No shedding of challenge virus (100% prevention of shedding)

Parcent of puppias with no shedding

Unvaccinated pups e -
Clinical Si Sheddi
* All developed typical severe signs of parvovirosis four days IR g
post-challenge. All were euthanised for welfare reasons two-to-three =
days later (0% protection) f@ @ DPPIUS @ Contrals E'b

* All shed challenge virus from three or four days post-challenge

(0% prevention of sheddinq)
Reference: 1. MSD Animal Health'Internal Study DP PLUS 001
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The onset of immunity study. This was a study in four-week-old puppies that were vaccinated with Puppy DP PLUS and then three days after vaccination, they were challenged with a virulent field strain of the virus. 

Study design:
Twelve four-week-old pups were assigned to two groups: a group of seven pups (Group 1) and a group of five pups (Group 2). As it was an efficacy study, each pup in Group 1 was vaccinated with a single low titre dose of the test vaccine. The pups in Group 2 remained unvaccinated. Three days after administration of the test vaccine, all pups were orally challenged with a virulent canine parvovirus type 2c isolate. 

Blood samples were taken on the day of challenge in order to measure the developing serological response to vaccination, then additional blood samples were taken seven days and 14 days after challenge to measure the serological response to vaccination and/or challenge. Blood samples for circulating white blood cell counts were taken pre- and post-challenge to monitor for leucopenia. Rectal swabs for isolation were taken daily to evaluate the shedding of vaccine or challenge virus.

All dogs were closely clinically monitored in the post-challenge period, including the daily assessment of clinical signs and the measurement of rectal temperatures and body weight.

The results were that there was 100% efficacy vs clinical signs. In other words, no effects on body weight, no leucopenia and 100% prevention of viral shedding.



Study' — Parvovirus Seroconversion in MDA +ve Pups

Four-week-old puppies with moderate-to-high levels of

MDA were given a single, minimum titre dose of 100
Nobivac® Puppy DP PLUS and monitored serologically 90
every three-to-four days to record whether an active 2
immune response was stimulated. A control group of '*GE) 80
unvaccinated pups with similar levels of MDA was also Z 70
. . . (o]
monitored serologically in the same way. 9
o 60
(0]
NB- MDA levels ranged from 288 to 1664 HAI units. <
2 50
Results: g
S 40
Vaccinated pups 5 30
* All responded serologically following vaccination (100% seroconverted). E)
¥ 20 .
Unvaccinated pups & B Vaccinates
*  None responded serologically; MDA levels declined at the expected rate 10 ® Control Pups
(0% seroconverted). 0

Reference: 1. MSD Animal Health Internal Study DP PLUS 002
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Next is an exciting study that has led to our wording on the SPC.

In this laboratory study, the effect of MDA on the efficacy of CPV strain 630a when used in pups of four weeks of age was assessed. Four-week-old pups were assigned to two groups. All pups were born to conventionally vaccinated mothers and had moderate-to-high levels of MDA against canine parvovirus that are representative of the field situation (MDA range was 288 to 1664 HAI units for both the control and vaccinate groups). The pups were pre-screened prior to the start of the study and grouped according to their predicted MDA levels to ensure an even spread across both groups. The pups in Group 1 were housed together and those in Group 2 were housed together.

All pups were bled twice a week for canine parvovirus serology in order to determine the serological status pre- and post-vaccination (Group 1) or the natural decline in maternally derived antibody over time (Group 2). The scientific endpoint of the study was defined as the timepoint at which the level of maternal antibody present within the Group 2 pups had declined to zero. As there is a strong correlation between antibody titre and protection from disease, the ability of the CPV 630a vaccine strain to overcome MDA and cause seroconversion within this timeframe was used as a marker of efficacy.

With moderate-to-high levels of MDA, 100% of the vaccinated puppies mounted a serological response! This has led to the wording: “Maternally derived antibodies against canine parvovirus do not interfere with the efficacy of this product.”




Study' — Comparative Parvovirus Seroconversion in MDA +ve Pups

Ability of Nobivac® Puppy DP PLUS vs other Comparative efficacy study

parvovirus vaccines to stimulate seroconversion in
six-week-old puppies in the face of MDA

All pups had parvovirus MDA titres of 72 to 576
HAI units; similar across all groups

Results:

* 100% (5/5) of the Puppy DP PLUS vaccinates
seroconverted vs 50% (2/4) of each of the
competitors.

Percent of puppies responding

@ rprrLUs
Yaccine A

@ Voccine B

® Voccine C

° Only NObiVGC® PUppy DP PLUS stimulated FO_ETE 144574  144-574 FI_T08
seroconversion in the presence of the highest MDA Gious MDA firre range
titres

(>400 HAI units).

Redefining puppy protection

Reference: 1. MSD Animal Health Internal Study DP PLUS 003
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The objective of this last study was to compare the ability of Nobivac® Puppy DP PLUS to stimulate an active immune response (seroconversion) in the face of MDA against that of other parvovirus vaccines in the field. 

In this study, vaccines were administered as a single dose to pups with varying levels of MDA. Pups were split into groups; each group contained one vaccinated pup and one unvaccinated sentinel pup. Each pair of pups was housed in a separate biocontainment room. The sentinel in each group was a monitor for shed and spread of virus, but also provided companionship for animal welfare reasons. As you can see, the MDA titres were not chosen to be extremely high; they were moderate levels that were representative of six+ week titres in the field and to centre around the level of MDA that protects against challenge (around 288 HAI units). Importantly, the puppies in each group had similar MDA titre ranges. 

All pups were bled at regular timepoints to assess canine parvovirus antibody levels in order to determine the serological status pre- and post-vaccination. As there is a strong correlation between antibody titre and protection from disease, the ability of the vaccine strains to overcome MDA and induce active seroconversion can be used as a reliable marker of efficacy.

As can be seen, 100% of the Nobivac® Puppy DP PLUS vaccinates showed active seroconversion whereas only 50% of the pups seroconverted in each of the competitor groups—and these were always the ones with the lowest levels of MDA. In fact, only Nobivac® Puppy DP PLUS was able to stimulate seroconversion in the face of the highest levels of MDA (levels above 400 HAI units).

So this study further shows how this vaccine can redefine puppy protection.


® Nobivac® Puppy DP PLUS
in Your Clinic
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So now that you know the science and the studies, let’s talk about using this vaccine in your practice.


In Summary — Why You Should Offer NEW Nobivac® Puppy DP PLUS

[

* Creating a new standard in puppy protection:
1. NEW innovation and science 3. Rapid OOI; early and more reliable parvo
2. Dramatically improves the ability protection for four-legged family members

to overcome CPV MDA 4. Only vaccine based on parvo 2c strain
5. Trusted distemper protection

* Offering peace of mind for pet parents and for your clinic

Cb :g) O Protect puppies earlier and with

more confidence than ever before!

Early parvovirus Rapid The FIRST vaccine Trusted

protection ONSET OF based on the DISTEMPER
WITHOUT MDA IMMUNITY LATEST CPV-2¢ PROTECTION
INTERFERENCE FIELD STRAIN

from four weeks
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So why should you use this vaccine in your practice? Well, this vaccine really does create a new standard in puppy protection.
�This vaccine provides early protection without MDA interference from four weeks of age. It provides a rapid onset of immunity as early as three days for parvovirus and seven days for distemper. The vaccine is the FIRST to be based on the latest CPV-2c field strain. And it also features trusted distemper protection.

So this means that you can protect puppies earlier and with more confidence than ever before! Wouldn’t you agree this really is introducing a new era in puppy protection?




Nobivac® Puppy DP PLUS Protocol — Improved Early Protection

®
_ 4-6 WEEKS | 8 WEEKS 10 WEEKS 12 WEEKS 14 WEEKS 16 WEEKS
DHP
Puppy DP PLUS o
KC f"z

L6

L6

KC @
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Based on everything you have heard today, this vaccine is an addition to our Nobivac range. This vaccine should be given at four-to-six weeks of age and is designed to be given to a much younger puppy than the standard primary vaccine course.  

Following Nobivac® Puppy DP PLUS, as already discussed, it is important to give a complete primary course. Therefore, this vaccine is not to replace the current puppy vaccine to be given at eight and 12 weeks. 

Although shown at eight weeks, the Nobivac® KC could in theory be given earlier alongside Nobivac® Puppy DP PLUS.




How to Integrate Nobivac® Puppy DP PLUS in Your Clinic

* Drive conversation with breeders and young puppy
owners.

* Develop a vaccination plan for puppies that
engages the whole team:
* Targeted disease education

¢ Understand the benefits of Nobivac® Puppy DP PLUS.
* Discuss managed socialisation with clients.

* Utilise support from MSD Animal Health
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Having looked at the protocol for Puppy DP PLUS and discussed where our touchpoints are with breeders and puppy owners, how do we go about integrating this vaccine into the clinic? Firstly, we need to have those conversations with the owners to discuss the benefits of the vaccine. 

Then, we need a vaccination plan for these puppies that engage the skills of the whole clinic team. Utilise targeted disease education to ensure everyone knows the benefits of Puppy DP PLUS and can also discuss a managed, controlled socialisation programme with clients.

Then finally, utilise the support of MSD Animal Health. We are here with a wealth of tools to support your preventative health message to your clients.
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Socialisation
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And what are the effects of everything discussed so far on puppy socialisation and engagement with the new owner?


v Ly Individual’s risk of exposure to disease
( SSIHN P

Timing of puppy vaccination and MDA interference

‘ ﬁ Delayed socialisation
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The key factors affecting the best start for puppies are:
a) Disease risk
b) The possibility of an immunity gap, and
c) Any resulting delayed socialisation

Proper socialization is vital in achieving a well-adjusted, adult dog without the concern of unwanted aggressive behaviour later in life.


Benefits of Early Protection

For your clinic:

e

* Optimised protection against potentially fatal diseases

* Early engagement with pet owners

For your clients and their puppy:
* Peace of mind and protection
* Enjoy the benefits of earlier, controlled socialisation

For breeders:
&I‘ * Optimised protection from the start

* Driving reputation and value
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As you can see there are many benefits in respect of early protection—for your clinic, your clients and for breeders!


Summary

THE NEW STANDARD OF PUPPY CARE
W 2 9

Early parvovirus protection Rapid The FIRST vaccine Trusted
WITHOUT MDA ONSET OF based on the DISTEMPER
INTERFERENCE IMMUNITY LATEST CPV-2¢ PROTECTION

from four weeks FIELD STRAIN
of age
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We hope you agree that with the introduction of Nobivac® Puppy DP PLUS, we are really changing the future of puppy protection. You can now protect pups earlier and with more confidence than ever before!


Thank you, any questions?

Animal Heahh
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Study' — Field Safety and Efficacy

A study to assess the safety and efficacy of
Nobivac® DP PLUS (resuspended in tetravalent
leptospirosis vaccine) under field conditions

* 89 puppies aged four-to-six weeks

* Qver a third were small or miniature breeds

* Range of MDA titres:
* CPV = 18 to 3328 HAI units
.+ CDV = <40 54 VN,

Reference: 1. MSD Animal Health Internal Study DP PLUS 004

AI‘mpﬂﬂarr

Miniature Pinscher

Spitz

Bichon

Cocker Spaniel

Spaniel

Husky

GSD x Belgian Shepherd
German Wirehaired Pointer
German Short Hair
Dobermann

Rottweiler
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Optional slide describing the field safety and efficacy study

Script:

The field study was carried out as a single group study. Eighty-nine (89) puppies of various breeds as shown in the table were vaccinated subcutaneously with a single dose of Nobivac® DP PLUS resuspended in Nobivac L4. All puppies were between four and six weeks of age at vaccination.

As can be seen, over one-third of the puppies were small or miniature breeds. The MDA titres, which were measured three days prior to vaccination ranged from 18 to 3328 HAI units in the case of parvovirus, and from ≤4 to 54 VN50 units in the case of distemper virus. Safety and serological responses to vaccination were assessed.




Study' — Field Safety and Efficacy

[
Results:
Safety: Efficacy:
* No clinically relevant systemic reactions * 999% seroconverted to CDV
* 17% (15 out of 89 pups) showed short * 91% seroconverted to CPV
immediate reaction to vaccination * Non-responders had a range of MDA
(whining and /or scratching) * Non-responders were not ‘black and tan’

breeds

* Other factors beyond MDA can affect response
to parvovirus vaccines in puppies

* Some small, non-painful local swellings
seen, which resolved within a few days

Reference: 1. MSD Animal Health Internal Study DP PLUS 004
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Optional slide describing the field safety and efficacy study

Script:

As we would expect, the safety results indicate a pretty innocuous vaccine. 

When looking at systemic reactions:
No clinically relevant changes in rectal temperature were recorded.
17% of the vaccinated puppies showed a short immediate reaction (mainly whining and scratching) during or immediately after vaccination.
49% showed a transient local reaction of which the majority (66%) resolved within five days after appearance. The local reactions were characterised by hard or soft swellings, which were sometimes painful (n=15, 17%) and/or warm (n=6, 7%). The maximum size of the local reactions was 3 cm in two dogs, but in general, remained below 1 cm. In total, 98% of all reactions were resolved within 14 days. One dog had an injection site reaction present on day 20.

As can be seen the safety profile in this study seems to be not as good as the safety profile reported in the other safety studies. This was almost certainly due to the fact that a leptospirosis vaccine was used to reconstitute the DP PLUS in this study.

As regards to efficacy (seroconversion):
99% of the puppies (86 out of 87) seroconverted to CDV after vaccination, only one did not. 
91% of the puppies (79 out of 87) seroconverted to CPV after vaccination.  

Lets take a moment here as this may be raising questions in your minds when we have just shown you the fantastic laboratory data for breaking through MDA. What happened here? Is this simply due to MDA interference? 

No, it is almost certainly not simply due to interference from MDA, as the non-responders had a range of MDAs and were not the pups with the highest levels of MDA (which all seroconverted). It is important to remember that it is not just MDA that can affect the serological response in puppies; other factors will be at play, including genetics, underlying health issues, litter specific issues and administrator error, to name just some.

The great thing about DP PLUS is it breaks through MDA, removing this important factor for efficacy of vaccination, but it cannot overcome genetic issues, user error, etc. This is why it's important to always give further doses of parvo vaccination to complete the normal primary vaccination course, especially if the first one is given at a young age.
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* Puppy euthanised on welfare grounds
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Further information slide for the three-day OOI parvo study

When looking at the viral shedding, we have created a semi-quantitative scale here for viral load estimations, and if we look just at challenge virus shedding, we can see the vaccinates did not shed any challenge virus. This indicates that vaccination three days before infection raises sterilising immunity and prevents the shedding of field virus.

As discussed earlier in the SPC slide, this rapid induction of active immunity in the most susceptible subset of the canine population has a clear animal welfare benefit. The ability to elicit swift protection in naïve animals will allow veterinarians to quickly break the chain of transmission. Since the immunity is sterilising, vaccination will not only prevent dog-to-dog transmission of field virus, but also transmission to other susceptible in-contact species.
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Further information slide for the three-day OOI parvo study

This slide shows all the parvovirus shedding data for the three-day OOI parvo study—both vaccine virus and field virus. All dogs were negative for canine parvovirus rectal swab isolation prior to the start of the study. 

As to be expected, vaccine virus (as confirmed on PCR) was isolated from the rectal swab material of the vaccinates over a one-to-five day period from two-to-six days post vaccination. 

Virus was isolated from the rectal swab material of the controls over a three-to-four day period from six-to-nine days post vaccination (three-to-six days post challenge). All controls were shedding high levels of field virus on day nine, which ties in with the severe clinical signs of disease warranting euthanasia due to welfare grounds.
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