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Leading the swine industry
in respiratory health 
management

eDitoRiAL

Health) that combines all our services and solutions in
swine respiratory health. The mission of ResPig is to
provide a full range of services and products that help
veterinarians and pig-production professionals to
improve their farm’s performance, by better managing
PRDC. With the ResPig tools, our partners will be able
to systematically audit their farms, evaluate and 
benchmark KPIs, define and implement tailor-made
solutions, as well as customize training programs. 

The ResPig site also includes technical information
about PRDC and Merck Animal Health’s (MSD Animal
Health’s) respiratory vaccines.

Furthermore, we are pleased to bring you this special
edition of International Pig Topics, focused on 
state-of-the-art respiratory health management. 

Count on ResPig to bring your farm’s respiratory 
management to the next level and enjoy the reading!

Narciso Bento
Head of Global Swine Business Unit, Merck / MSD
Animal Health.

Pork demand will continue to increase in the coming
years, driven by a worldwide growing population and 
a rising middle-class. To be able to cope with this
increasing demand, the swine industry must optimize
pork meat production, both in quantity and in quality, 
at an affordable price, while ensuring sustainability and
an efficient cost. 

Porcine Respiratory Disease Complex (PRDC) 
continues to be a major economic problem around 
the world, negatively impacting production and, due 
to its complexity, the cause is often difficult to establish,
while control solutions vary depending on the 
production system. 

Merck Animal Health (MSD Animal Health) is dedicated
to Porcine Respiratory Disease Complex (PRDC) 
prevention and control, not only through providing
highly effective vaccines and pharmaceuticals 
specialties, but also via expert-level technical support,
specific tools and diagnostic services. 

The ResPig Management System is the platform 
developed by Merck Animal Health (MSD Animal
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All respiratory epithelium pro-
duces mucous and the epithe-
lial cells form tight junctions
(Fig. 2). These cells also have

important immune functions for
both the innate and adaptive
immune response. The cilia of
the epithelial cells of the respi-
ratory tract provide the move-
ment necessary to move the
mucous produced by goblet
cells to be transported up the
mucociliary elevator where it is
swallowed and cleared
through the digestive tract. 
The mucociliary elevator is

important for the entrapment
and clearance of pathogens
and particulate material.
Dehydration thickens the
mucous and irritants like
ammonia as well as pathogens
like Mycoplasma hyopneumo-
niae and swine influenza
depress cilia movement.   

innate immunity 

The second line of defense is
the innate immune response,
which is location specific- in
the URT, the innate defenders
are predominately respiratory
epithelial cells while in the
lower respiratory tract particu-
larly in the lung, alveolar and
interstitial macrophages are
the defenders.  
This response starts where

pathogens interact directly with
epithelium or macrophages
and engage the immune sys-
tem. 
The epithelium produces

interferon, defensin, nitric
oxide and lactoferrin that, not
only provide antimicrobial pro-

Chris Chase, Professor at
South Dakota State university,
Department of Veterinary
Science, Po Box 2175,
Brookings, SD  57007.

The swine respiratory
immune system is a
dynamic system that

uses a variety of defense
mechanisms including the
epithelial and mucous barriers
of the respiratory tract, innate
immunity and adaptive immu-
nity (Fig. 1).  
The upper respiratory tract

(URT) is the first line of defense
and consists of epithelial lined
airways of the nares, sinuses
and turbinates whose mucosa
and submucosa are part of the
common mucosal immune sys-
tem. 
The airways of the trachea

and lower airways of the lung
are lined with ciliated epithe-
lium with their tight junctions to
prevent breach of the barrier
by pathogens.  

tHe Swine ReSPiRAtoRy 
iMMune SySteM

Fig. 1. Respiratory immune responses (adapted from David J.
topham, introduction to Viral immunology: Part i).

Fig. 2. Defenses of the healthy epithelium (the healthy soldier).
epithelial cells act as a barrier against respiratory viruses. the
mucociliary apparatus (ciliary movement of mucus) and tight
junctions (tJs) add mechanical, biological, and chemical protec-
tion. the airway epithelium also regulates both innate and adap-
tive immune responses, through production of antiviral
substances such as iFns, lactoferrin, β-defensins, and nitric
oxide (no) in the mucus layer and production of cytokines and
chemokines which recruit and activate immune cells in the sub-
mucosa (Vareille M. et al. Clin. Microbiol. Rev. 2011:24:210-229).
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tection in the lumen of the res-
piratory tract, but they also
recruit cells from the circulation
with chemokines and cytokines
through the inflammatory
process and activate more of
the innate response 
(neutrophils, eosinophils,
macrophages and natural killer
cells). 
Natural killer (NK) cells, like

many cellular components of
the innate immune system,
have a dual function: an innate
response to attack virus-
infected cells and cytokine
production for assisting in the
activation of the acquired
immunity. This activation of the
innate immune system then
activates T-cells of the
acquired immune response
(Fig. 2).
Alveolar macrophages

phagocytize inhaled particles
or pathogens, including low
numbers of bacteria that they
may encounter. After ingesting
particles, they leave the alveo-
lus by one of two pathways:
through the airways and then
moving up the mucociliary
escalator, or between alveolar

secreted by the mucosal
immune system is IgA. IgA is
secreted by plasma cells in the
submucosa and is transported
to the mucosal surface of the
epithelial cell.  
The epithelial cells add a

secretory component to IgA
that is important for protecting
the IgA molecule from prote-
olytic enzymes and also serves
to anchor the IgA into the
mucous layer forming a protec-
tive coating on the mucosal
surface. 
IgA plays an important role

in immunity by making infec-
tious agents clump together,
preventing attachment of infec-
tious agents to epithelial cells,
and neutralizing toxins.
Intraepithelial T lymphocytes
are important mediators of
immunity at mucosal surfaces.
This is especially true for respi-
ratory infections. Pigs have
high numbers of intraepithelial
lymphocytes that are predomi-
nantly T-cells (many are cyto-
toxic T-cells that kill
virus-infected cells). 

Final thoughts

Maximizing the immune
response against respiratory
pathogens requires a con-
certed effort to make sure the
immune system can respond
adequately to respiratory vac-
cines. Vaccines need to be
applied strategically at those
times that will result in an ade-
quate immune response prior
to pathogen exposure.  
For the acquired immune

response to perform optimally,
pigs need to have a proper
nutrition plan [energy, protein,
immune minerals (copper,
zinc, selenium)], low stress
(proper density, minimize co-
mingling, thermal neutral tem-
perature) and a clean, dry
comfortable environment. n

epithelial cells to enter the
lymph. Alveolar macrophages
activate T-lymphocytes to initi-
ate an immune response. 
Alveolar macrophages are a

major target of Porcine
Respiratory and Reproductive
Syndrome virus (PRRSV), 
preventing effective antiviral
responses and leading to 
secondary bacterial infections. 
Pulmonary intravascular

macrophages are found in the
lungs. They are prominent in
pigs and are primarily involved
in defense against septicemia
rather than protection from res-
piratory disease. 
Pulmonary intravascular

macrophages that are actively
clearing bacteria (especially
gram negative bacteria) from
the bloodstream may release
cytokines and inflammatory
mediators that contribute sig-
nificantly to respiratory dis-
ease. 

Acquired immunity 

The acquired immune
response, the third line of

defense, with its myriad of B-
cells, T-cells, cytokines, and
antibodies provides the
pathogen-specific memory
with continued duration of pro-
tective immunity. 
The acquired response is the

target for vaccines to generate
memory and protection. In the
mucosal lymphoid tissues (Fig.
3), mature T-cells and B-cells
that have been stimulated by
antigen and produce IgA will
leave the submucosal lym-
phoid tissue and re-enter the
bloodstream. 
These lymphocytes will exit

the bloodstream into the sub-
mucosa of other mucosal asso-
ciated lymphoid tissue (MALT),
many that are associated with
the respiratory tract.
Many of these cells will return

to the same mucosal surface
from which they originated but
others will be found at different
mucosal surfaces throughout
the body. 
This homing of lymphocytes

to other MALT sites throughout
the body is referred to as the
‘common immune system’ (Fig.
3). The predominant Ig
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Fig. 3. the common mucosal immune system (Adapted from Mucosal immunology and Vaccine
Development).



M S D  A N I M A L  H E A L T H  -  S P E C I A L  E D I T I O N

International Pig Topics – October 20146

essential to target this cell type
for efficacious vaccines. DC
are equipped with many
receptors that are able to
sense invading pathogens,
such as Toll-like receptors
which recognize pathogen-
associated molecular patterns
like viral nucleic acids or bac-
terial cell wall components.
Triggering DC activation by
such alarm signals is essential
for induction of adaptive
immune responses, including
vaccines. Therefore, vaccines
can be supplemented with
immunostimulatory compo-
nents triggering this process.
After taking up invading
pathogens or vaccine anti-
gens, activated DC migrate
through lymphatic vessels to
the draining lymph nodes

where immune responses are
induced (Fig. 1). 
Within the skin, the dermal

layer is best equipped to
mount immune responses as it
contains many resident DC, as
well as many lymphatic and
blood vessels. After intrader-
mal vaccine deposition, resi-
dent DC will react and fulfill
their functions as sentinels and
antigen-presenting cells as
described above. 
In contrast to dermal DC,

Langerhans cells present in
the epidermis are less efficient
at stimulating immune
responses. Inflammatory sig-
nals induced by immunostimu-
latory vaccine components will
also trigger the extravasation
of monocytes from the blood
capillaries present in the der-

mis. Monocytes will then differ-
entiate into inflammatory DC
and macrophages, thereby
creating a large pool of innate
immune cells participating in
the induction of immune
responses. Importantly, the
dermis is rich in lymphatic ves-
sels through which antigen-
loaded DC and free antigen
will be transported to the
lymph nodes where adaptive
immune responses are
induced. Dermal DC are par-
ticularly efficient at activating
T lymphocytes, which are acti-
vated only by processing anti-
genic peptides presented in
Major histocompatibility com-
plex molecules expressed at
high levels on DC. In contrast,
B lymphocytes are activated
by unprocessed free antigen. 
T and B lymphocytes will rec-

iprocally activate each other, a
process required for the induc-
tion of immunological memory. 
These anatomical and

immunological conditions rep-
resent the basis for targeting
the dermis as a site of vaccine
delivery. A review of published
literature on the experimental
comparison of intradermal
(i.d.) to intramuscular/subcuta-
neous (i.m./s.c.) vaccine injec-
tion in various animals and
human demonstrate that while
all parenteral vaccination
routes are highly immunogenic
with good vaccines, much
lower antigen doses are nec-
essary for i.d. vaccination. 
It can be expected that

improved adjuvants, specifi-
cally developed for i.d. vac-
cines, will further favour this
route of vaccine delivery. 
In addition, a most important

advantage of i.d. delivery is the
possibility to employ needle-
free safe vaccination devices
such as pressure injection.
Furthermore, i.d. in contrast to
i.m. injection does not damage
pig carcasses and, is consid-
ered to be less painful and
more animal friendly. 

tHe DeRMiS AS A PRiMe Site oF 
VACCine DeLiVeRy 
Professor Artur Summerfield,
Chair of Veterinary
immunology, university of
Bern, Switzerland.

The skin is most exposed
to the environment and
thus represents a major

physical and immunological
protection against injury and
infection. Therefore, similar to
the mucosal immune system,
the skin has a coordinated sys-
tem in which epithelial cells,
resident immune cells, lymph
and blood vessels operate
very efficiently if the epidermal
barrier is disrupted. 
This is the basis for using the

skin as a site of vaccine deliv-
ery. The skin comprises three
main layers. The avascular epi-
dermis composed of several
layers of cornifying squamous
keratinocytes is, similar to
humans, 30-140 µm thick in
pigs and represents the main
barrier of the skin. The dorsal
epidermis in the neck region is
generally thicker than the ven-
tral site, with a particular thin
inguinal area. With age, there
is a slight decrease in epider-
mal thickness, which is how-
ever not relevant for pig
farming. In addition to ker-
atinocytes, the epidermis con-
tains a type of antigen-
presenting cell similar to den-
dritic cells (DC), called
Langerhans cells. 
The dermis in pigs is 10-13

times thicker than the epider-
mis and is composed of colla-
gen and elastin fibres with
many lymph and blood vessels
as well as resident dermal DC,
mast cells and fibrocytes. The
subcutis as third layer repre-
sents a fatty layer, which is
approximately 12mm thick in
pigs (Fig. 1). 
Dendritic cells represent a

specialized cell type of the
immune system which play a
major role in inducing and
orchestrating immune
responses. Therefore, it is

Fig. 1. the dermis represents an excellent site for vaccine deliv-
ery being rich in resident dendritic cells (DC), lymph vessels
and blood capillaries. Dermal DC act as sentinels of the
immune system in the skin. they take up antigens or pathogen,
and after activation migrate through the lymph vessels to the
draining lymph node where immune responses are induced.
Local inflammation induced by immunostimmulatory vaccine
components not only activate resident DC but also cause an
infiltration of inflammatory cells, including monocytes. these
differentiate into DC and macrophages, which participate in the
induction of immune responses.
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injection, microneedles, and
particle based injection princi-
ples.
Although significant work is

also invested in human medi-
cine in less invasive transcuta-
neous immunization
techniques, such approaches

will be less immunogenic due
to the barrier function of the
epidermal stratum corneum
and less efficient delivery to
immunogenic dermal DC.
In pigs, pressure devices,

such as IDAL (MSD Animal
Health) have proven to be very

effective and safe for delivery
of 0.2 mL of a formally regis-
tered i.d. vaccine. 
Based on the immunological

benefits of i.d. vaccination, this
delivery route should become
a consideration for the modern
pig producer.                         n

In conclusion, i.d. vaccine
delivery has a clear advantage
or i.m./s.c. injections. 
In both human and veterinary

medicine, several devices
have been developed for this
purpose, the main ones being
pressure-based liquid jet

most effective plans of action
can be formulated and moni-
tored over time. 
Because of its continued

dedication to PRDC prevention
and control and the increased
need for swine veterinarians
and producers to make effec-
tive and profitable treatment
decisions, Merck/MSD Animal
Health recently updated and
expanded the existing ResPig
Management System. The tool
is now even more user-friendly,
flexible and solutions oriented. 
The new ResPig

Management system will
include 4 different sections
that can either be used sepa-
rately or in combination: 
1. Audits. 
2. Slaughter Check Tool. 
3. Economic simulator. 
4. Information resources. 
Each of these sections is

briefly reviewed here.

Audits: The audits are ques-
tionnaires that analyze man-
agement, health, vaccination
protocols and biosecurity sta-
tus of the production system.
The user can opt to fill out one
or more pending on the farm.
Via a scoring system, risk fac-
tors are highlighted and indica-
tors are identified which point
to specific possible PRDC

causative agents.Pending on
the audit findings, additional
laboratory analysis may be
needed to establish a severity
score for each pathogen
audited including an estimation
of the timing of infection of the
different pathogens. Upon
completion of the audit, the
results are summarized in an
easy to read, dashboard style,
report.

Slaughter Check Tool:
Slaughter checks are an excel-
lent tool to determine chronic
lung lesions and/or respiratory
diseases that are still active at
the end of production. The
slaughter check results (pneu-
monia, pleuritis and rhinitis
scores) can be entered and
analyzed in this tool. The out-
come of this analysis further
refines the specific pathogen
score.

Economic Simulator:
This is a modeling tool to sup-
port the decisions around inter-
vention strategies for the
control/ reduction of respiratory
problems in the farm. 
The Economic Simulator

compares production and eco-
nomic parameters before and
after introduction of an inter-
vention strategy and estimates

the impact of the intervention
on profitability. The Economic
Simulator allows the user to
simulate predicted perfor-
mance and compare the eco-
nomic impact of various
intervention combinations.

Information resources: 
This section is an educational
database with information
about PRDC, various trainings
about disease management
and vaccination techniques, as
well as Merck/MSD respiratory
solutions.
The various tools in the

renewed ResPig Management
System make this a one stop
PRDC resource and decision-
making tool for the veterinarian
and swine producer. The
audits allow the veterinarian
together with the producer to
do a consistent and standard-
ized review of various health
and management aspects,
ensuring that nothing is over-
looked time after time.
The economic simulators

serve to run “what-if” scenarios
that lead into effective decision
making about farm specific
PRDC interventions. As sce-
narios can be saved in the
database, benchmarking can
be done to ensure that goals
are being met. Throughout this
process, the veterinarian works
and communicates closely with
the producer, creating a true
partnership between them. 
The ResPig Management

System is a key tool in the
improvement of overall health,
production results and prof-
itability of swine production
systems around the world.    n

get PRDC ContRoL AnD PReVention
StRAtegieS CuStoMizeD to youR FARM

Porcine Respiratory
Disease Complex
(PRDC), recognized by

various respiratory signs also
resulting in reduced feed effi-
ciency and poor growth,
remains a major economic
concern in pig farms around
the world. 
The etiology of PRDC tends

to be a complex mixture of
pathogens, environmental and
management factors, host
immune system weakness and
genetics. Some of the
pathogens commonly involved
in PRDC include Porcine
Reproductive and Respiratory
Syndrome virus, Swine
Influenza virus, Porcine
Circovirus, Mycoplasma hyo-
pneumoniae and a variety of
bacteria, such as Haemophilus
parasuis, Actinobaccillus pleu-
ropneumoniae and
Streptococcus suis.
Considering this complexity,

identification of the primary
cause of the disease is often
difficult and prevention and
control strategies may vary
widely within and between pro-
duction sites. Therefore, veteri-
narians and producers need to
have access to appropriate
tools to identify, not only the
cause of PRDC, but also the
risk factors so that long-term
effective solutions can be
attained. 
Nearly a decade ago, the

ResPig Management System
was developed to provide vet-
erinarians and pig producers
with a systematic problem
solving method for respiratory
disease. All the important risk
factors are checked so the
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the cost of disease. As a first
step toward estimating the
cost of disease, or the value of
an animal health intervention,
swine veterinarians and pro-
ducers must understand how
the disease and intervention
impacts the profitability of the
producers operation. 
This is challenging and

requires a fundamental under-
standing of:

1) How the recommendation
impacts pig productivity. 
Reasonably accurate esti-
mates of productivity impacts
attributed to animal health
interventions can be very diffi-
cult to make and defend.
Arguably the best source of
information comes from well-
designed and executed field
studies conducted by the pro-
ducer or others under the

same conditions in which his or
her pigs are raised. Other
good sources of information
come from the producer’s his-
torical production data and the
clinical experience of their vet-
erinarians. 
The literature and studies

conducted by the vendors sell-
ing animal health products are
also good sources of data.

2) How the productivity
impacts translate into rev-
enues, costs and profitability.
Animal health recommenda-
tions have a cost, a potential
improvement in productivity
and increases or decreases in
revenue and other costs that
will affect the profitability of the
farm or production system. 
The cost of the recommenda-

tion is nearly always known
with a high level of certainty.

For example, the cost of a
recommendation to vaccinate
pigs with a single dose of a
vaccine would be the price of
the vaccine per dose times the
number of pigs vaccinated
plus labor and some material
costs; all of which are nearly
perfectly predictable. 
The benefit, on the other

hand, depends on the
improvement in productivity
and increases or decreases in
revenue and other costs that
are realized. 
Here is where it gets compli-

cated since the realized bene-
fit depends on many variables;
season of the year, health
challenges, level of manage-
ment, etc., and is not nearly as
predictable and much more
difficult to quantify.
Furthermore, the changes in

productivity must be converted
into dollars (or other local cur-
rency). 
This can be complicated and

a basic understanding of the
concepts of how revenue and
costs change as productivity
changes is required. 
The tool of choice for dealing

with the complexities is an
enterprise budgeting model,
like the economic simulator in
MSD Animal Health’s ResPig
Management System. 

tHe eConoMiCS oF 
ReSPiRAtoRy DiSeASe
Derald Holtkamp MS, DVM,
Associate Professor in the
Department of Veterinary
Diagnostic and Production
Animal Medicine, iowa State
university College of
Veterinary Medicine.

Understanding the eco-
nomics of respiratory
disease in growing pigs

is necessary for making
informed decisions related to
animal health. How much is
disease costing the operation?
Should more resources be
allocated to improve pig
health? Will implementation of
a particular animal health inter-
vention yield a positive return?
If multiple animal health inter-
ventions are available which
will yield a better return? 

evaluating the cost of
disease and the value of
interventions

The benefit of any animal
health intervention is derived
from a reduction in the cost of
disease targeted by the inter-
vention. 
Therefore, estimating the

benefit of an animal health
intervention can be thought of
as the negative of estimating

Dates Flow Number of 
groups Vaccine

Period 1

August 2011 to
April 2012

Terminal 29 Vaccine A
Maternal 25 Circumvent PCV

Period 2

May 2012 to
December 2013

Terminal 30 Vaccine B
Maternal 20 Circumvent PCV

table 2. Summary of productivity metrics for Circumvent PCV vs.
Vaccine A in period 1.

table 3. Summary of productivity metrics for Circumvent PCV vs.
Vaccine B in period 2.

Vaccine A Circumvent Difference
Flow Terminal Maternal
Number of groups/head
placed 29/56,830 25/66,611

Mortality rate (%) 2.68a 1.45b -1.23
Cull rate (%) 1.61a 0.87b -0.74
ADG – Actual (g/day) 866a 857a -9
ADG – W/ Adjustment for
maternal genetics (+0.029) 885 19

FCR – Actual 2.742a 2.737a -0.005
FCR – W/ Adjustment for
maternal genetics (-0.1) 2.637 -0.105

a,b Values with different superscripts within a row were significantly different (P <0.05).

Vaccine B Circumvent Difference
Flow Terminal Maternal
Number of groups/head
placed 30/60,847 20/54,202

Mortality rate (%) 3.01a 1.55b -1.46
Cull rate (%) 1.31a 0.76b -0.55
ADG – Actual (g/day) 893a 866a -27
ADG – W/Adjustment for
maternal genetics (+0.029) 894 1

FCR – Actual 2.627a 2.635a -0.008
FCR – W/ Adjustment for
maternal genetics (-0.1) 2.535 -0.092

a,b Values with different superscripts within a row were significantly different (P <0.05).

table 1. Vaccine strategies compared.
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ResPig economic
Simulator 

The economic simulator in the
ResPig Management System
is an enterprise budgeting
model that projects costs and
revenues for growing pigs, for
a period of time or group(s) of
pigs. Producer specific values
are entered for facilities and
pig flow; productivity metrics
(e.g. average daily gain, mor-
tality and feed-to-gain ratio);
input prices and costs; and
market hog prices. 
The economic simulator cap-

tures the major relationships
between the entered values
and calculates the total cost
and revenue for the growing
pig enterprise. Information
about animal health interven-
tions is also entered which is
used to calculate a direct cost
of the intervention. 
The economic simulator can

be used to evaluate if an ani-
mal health intervention will
yield a positive return or to
evaluate multiple animal
health interventions to project
which will yield a better return. 

using the ResPig
Management System

As an example, the economic
performance of alternative
PCV2 vaccines was compared
in the ResPig® Management
System using retrospective
production data from a single
production system (Thacker
et.al., 2014). The production
system was divided into a
maternal and terminal flow that
produced replacement gilts
and slaughter pigs, respec-
tively. All of the pigs were fed
by gender. Facilities consisted
of separate nursery and finish-
ing facilities and pigs flowed
all-in-all-out by site. For this
analysis, only finishing perfor-
mance data was compared.
The entire production system
was negative for Mycoplasma
hyopneumoniae and Porcine
Reproductive and Respiratory
Syndrome virus (PRRSV). 
The historical porcine cir-

covirus type 2 (PCV2) vaccine
choices made by this produc-

tion system created a natural
experiment that facilitated
head-to-head vaccine com-
parisons in two time periods
(Table 1). Pigs were vacci-
nated with Circumvent PCV in
the maternal flow in both time
periods, while Vaccine A and
Vaccine B were used in the
terminal flow in each period 1
and 2, respectively. Per label
recommendations, a single
dose of Vaccine A and
Vaccine B was given at 3
weeks of age and 2 doses of
Circumvent PCV at 3 and 6
weeks of age.
Productivity differences were

estimated using production
data that was collected as
each group of pigs was
closed-out and the site was
emptied. Productivity metrics
analyzed included 1) average
daily gain (ADG), 2) feed con-
version ratio (FCR), 3) group
mortality rate (MORT) and 4)
group cull rate (CULL).
Differences in productivity

metrics between vaccines
within each time period were
analyzed by ANOVA with pig
group as the experimental
unit. An important confounder
in the vaccine comparison in
each time period was that the
productivity of the maternal
genetics is typically lower than
for terminal genetics. Based
on personal communication
with the genetic supplier, on
average the maternal line

would be expected to have a
0.029kg lower ADG and
increased FCR by 0.100kg
feed per kg of gain. To deal
with this potential confounder,
the analysis was done with
and without adjustments made
for the expected genetic dif-
ferences. The results are sum-
marized for period 1 in Table 2
and for period 2 in Table 3. 
In both time periods the dif-

ferences in mortality and cull
rate between the two vaccines
were statistically significant,
with the advantage to
Circumvent PCV, but the dif-
ferences in ADG and FCR
were not. 
To estimate the economic

value of the productivity differ-
ences between vaccines in
each time period, the values
for the productivity metrics in
Tables 2 and 3 were entered
into the economic simulator in
the ResPig Management
System. Values entered for
facilities and pig flow; input
prices and costs; and market
hog prices were the same for
both vaccines and were repre-
sentative for the period cov-
ered by the analysis. Three
analyses, each including a dif-
ferent set of productivity met-
rics, were done for each time
period (Table 4). 
The first analysis included

only those metrics for which
the differences were statisti-
cally significant, mortality and

cull rates. Values for ADG and
FCR were set equal for both
vaccines. The second analysis
included the observed values
for all of the metrics regard-
less of whether the differences
were significant or not.
Because the differences for

ADG and FCR were not statis-
tically significant at P<0.05 we
have less confidence, but not
zero, that the differences were
real and not simply due to ran-
dom chance. 
No adjustments were made

to any of the metrics for
genetic differences. The third
analysis is the same as the
second; except the genetic
adjustments were made for
ADG and FCR. 
The results of the analysis on

a US$ per pig marketed basis
are in Table 4. For every
analysis in both time periods,
the advantage went to
Circumvent PCV. In period, 1
the advantage ranged from
US$1.74 to US$6.57 per pig
marketed. In both periods the
analysis which is on firmest
footing is the one that
included only differences in
mortality and cull rates. 
For this analysis the advan-

tage to Circumvent PCV in
both period 1 (US$2.20) and
period 2 (US$2.49) was
between the results for the
other two analyses. It would,
however, be unwise to simply
ignore the genetic confounder
and differences observed in
productivity metrics simply
because the differences were
not significant at p<0.05.
Higher p-values simply mean

that there is a greater chance
that any differences observed
are due to random chance but
there is still a chance the dif-
ferences were real. 
As pork production consoli-

dates and farms become big-
ger, the stakes of making
good decisions get much
larger. As the stakes increase,
the amount of effort and rigor
in evaluating animal health
interventions increases as
well. Tools like the economic
simulator in the ResPig
Management System add to
the necessary rigor for making
good decisions.                     n

Productivity metrics
included

Value 
(US$)

Period 1 (Circumvent® vs Vaccine A)

Mortality and culls only 2.20
Only productivity metrics 

for which differences were 
significant (p<0.05)

All 1.74 All productivity metrics 
regardless of significance

All with adjustment for
maternal genetics 6.57

All productivity metrics regardless
of significance; after adjustments

for maternal genetics

Period 2 (Circumvent® vs Vaccine B)

Mortality and culls only 2.49
Only productivity metrics 

for which differences were 
significant (p<0.05)

All 0.33 All productivity metrics 
regardless of significance

All with adjustment for
maternal genetics 5.29

All productivity metrics regardless
of significance; after adjustments

for maternal genetics

table 4. Value of differences between vaccines on a uS$ per pig
marketed basis.
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1. identification of the
causative infections

2. identification of non-infec-
tious risk factors.

3. a plan of action including
structural preventive mea-
surements such as vaccina-
tion.

4. regular monitoring and eval-
uation of the results.
Evaluation of economic

losses due to respiratory dis-
eases and calculation of the
return on investment (ROI) are
the basis of intervention deci-
sions and are important to
have an economically healthy
pig industry. This approach is
formalized in ResPig.

the ResPig 
management system 

The veterinarian can subscribe
to the ResPig program which
includes a regular cross-sec-
tional serological and saliva
(PCR) investigation of the dif-
ferent animal groups in the
farm and a biosecurity, techni-
cal, clinical, management/
housing audit. 
There are tailor made audits

for all types of pig farms (multi-
plying, fattening, breeding,
closed).
The diagnostic investigations

focus on the respiratory
pathogens that are present in
The Netherlands; i.e. PRRSV,
PCV2, Actinobacillus pleurop-

neumoniae, Mycoplasma
hyopneumoniae, Influenza, AR
and Haemophilus parasuis.
Upon completion of the diag-

nostic investigation, audit
reports are generated and an
intervention plan is discussed.
With the convenient ‘traffic
light’ system, the strong and
weak points in a farm can eas-
ily be addressed (Fig. 1). A
display of the scores over time
can be made to visualize the
effects of the interventions on
those parameters. (example in
Fig. 1: scores from 0 up to 3. 0
= perfect, 3 = bad).

Value ResPig for pig
farms, veterinarians,
advisors and pig traders

The ResPig management sys-
tem generates valuable infor-
mation on various aspects of
the pig farm to establish a
healthy and economic efficient
business via:
- Complete diagnosis of respi-
ratory problems including the
influence of non-infectious
factors.

- Clinical, technical and eco-
nomical evaluation of the
interventions such as vacci-
nation.

- Consistent view of the health
and infection status of the
farm/pigs.

- Rapid detection of the origin
of health problems of older or
sold pigs. 

Farm exceeding
possibilities of ResPig

Because of the high number of
participating farms, standard-
ized sampling protocols and
the presence of a clinical,
technical, slaughterhouse and
vaccination anamneses, a
large data base can be formed
on different levels (within: vet
practice, farm types, country).
This data base provides a lot

of (benchmark/comparative)
information that can serve the
individual farms and veterinari-
ans. With this information it is
possible to:
- Evaluate the efficacy of vac-
cination strategies.

- Determine influence of infec-
tions on technical, slaughter-
house and economic
performance.

- Identify risk factors for higher
antibiotic use.

- Epidemiological evaluation:
presence (prevalence) of
infections in farms/regions
and the possible explana-
tions (Fig. 2).

Long term experience
with ResPig

ResPig was introduced in The
Netherlands in 2008.
Nowadays, more than 10% of
the industrialized farms are
using ResPig which is reflected
in the amount of audits/investi-
gations (Fig. 3).

DutCH exPeRienCe witH 
tHe ReSPig MAnAgeMent SySteM
Victor geurts, DVM, LL.Mm
MSD technical Services, the
netherlands.

In The Netherlands, respira-tory disease, such as PRDC
resulting in poor technical-,

slaughterhouse results and
significant economical losses,
is also a major concern for the
pig industry.
An incomplete diagnosis of

the causative pathogens and a
poor understanding of the
other risk factors for infectious
diseases often explains the
suboptimal effects of preven-
tive treatments, such as vacci-
nation, on technical,
slaughterhouse and economic
performance.
MSD-Animal Health provides

the pig industry not only with
high quality products, such as
vaccines, that are technically
supported by an experienced
group of veterinarians, but also
with advise on diagnostic
investigation of PRDC, includ-
ing: 

table 1. Audit report for a 
multiplying farm.

Score

Biosecurity 2.6
Management 1.0
Technical 1.4
Respiratory health 1.5
Non-respiratory health 0.2
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Fig. 2. Seroprevalence finishers 22 weeks.

Fig. 1. ResPig success.



11International Pig Topics – October 2014

M S D  A N I M A L  H E A L T H  -  S P E C I A L  E D I T I O N

MSD-AH The Netherlands
commissioned a survey of 292
ResPig and non-ResPig farms
with the following results:

All farms:
- 50% does a regular audit/
serological monitoring. 

- 78% of ‘non-ResPig users’ is
very interested to know what
ResPig is.

- 14% does a regular eco-
nomic analysis of the effect of
interventions → 90% is inter-
ested.

ResPig using farms:
- 76% → ResPig results can be
used as a ‘farm passport’:
certificate of status.

- 43% saved extra money due
to ResPig. 

- 38% used less antibiotics due
to ResPig.

- 82% is willing to pay the advi-
sor for evaluating the results
and for his advice.

Summary

With ResPig, the Dutch veteri-
narian now has a problem solv-
ing tool to successfully
conquer respiratory problems
in farms. 
The tool is highly appreciated

by the farmers especially when
all features (investigations,
audit and economic calcula-
tion) are used. 
Besides a systematic

approach of clinical problems,
ResPig also provides a consis-
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Fig. 3. Audits/investigations.

tent view of the farm health
status so that the origin of
possible problems can easily
be determined. 
When ResPig is used on a

large scale, it generates a lot
of benchmark and epidemio-
logical information beneficial
for the individual pig farm and
veterinarian.                           n

Dr Rika Jolie

In the modern swine industry,producers are managing
larger specialized units,

where vaccination has become
a necessary tool to maintain
the farm’s health status.
The majority of vaccines are

delivered with a standard nee-
dle and syringe, which tend to
be inexpensive and easily
adaptable. However, this con-
ventional vaccination method
has many disadvantages,
including broken needles,
negative impact on pork qual-
ity, significant risk of self-injec-
tion, bio-hazards, and transfer
of infection to other pigs. 
Therefore producers are

interested in effective, conve-
nient, operator and animal
friendly, vaccination tools that
also address the consumers’
demand for safe and high
quality pork. 
As a result, needle-free

injectors are being considered
more and more as an alternate
technology to the conventional
needle and syringe. 
The basic principle of needle

free injectors is that a high

pressure stream of fluid is
forced through the skin via
mechanical pressure in a frac-
tion of a second. 
Needle-free injectors have

many known advantages.  
They result in the elimination

of broken needles and associ-
ated carcass trim, improve
employee safety by avoidance
of the accidental needle stick,
and reduce the biological
waste. 
They also reduce the risk of

spreading viremic diseases
like PRRSV, which occurs
when re-using the same nee-
dle-syringe on multiple ani-
mals, and cause less stress
and pain for the animal.
Needle-free injection tends

to be more precise and reli-
able, with the dose being vir-
tually identical every time,
compared to needle-syringe
vaccination, which relies more
on equipment (e.g. needle
length and gauge) and tech-
nique. All these advantages
definitely outweigh a higher
equipment cost and required
maintenance
Needle free injectors can be

divided into various types

based on their power source
(spring, battery or com-
pressed gas). 
In contrast with the more

compact battery operated
injectors, compressed gas
injectors tend to be more
cumbersome for the user due
to the multiple components
and their reliance on an
exhaustible energy source. 
Location of vaccine delivery

also differs between needle
free injectors and can be
either transdermal or primarily
intradermal. 
The transdermal delivery

deposits a standard vaccine
dose (2 mL) subcutaneously
or intramuscularly, resulting in
an immune response that is
comparable to traditional nee-
dle-syringe vaccination. 
In contrast, the intradermal

route delivers a small volume
(<0.5 mL) of a formally regis-
tered vaccine formulation pri-
marily in the skin and dermis. 
As the skin is rich in den-

dritic cells, a powerful antigen
presenting cell, intradermal
vaccination induces a strong
humoral and cellular immune
response. 

tHe ADVAntAgeS oF A neeDLe-FRee 
intRADeRMAL inJeCtion SySteM

The IDAL injector, developed
by Merck/MSD Animal Health,
is an example of a battery
powered, intradermal injector
that delivers a 0.2 mL vaccine
volume.
Those vaccines used with

IDAL have specific regulatory
approval for intradermal
administration.
Compared to other needle-

free injectors, the IDAL is
easier to handle and more
convenient, as it is battery
operated, comes in one piece
without any additional compo-
nents, is robust and easy to
clean.  
IDAL, which is produced in

partnership with Henke-Sass
Wolfe, combines not only the
mentioned advantages of a
reliable needle-free delivering
system, but also the ones
resulting from an intradermal
injection. 
In recent years, needle-free

injectors have become tech-
nologically more sophisticated
and, considering the many
advantages over needle and
syringe, they should become
a consideration for the modern
swine producer.                    n
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