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Summary

Mycoplasma hyopneumoniae (MHP) infec-
tion occurs globally and contributes to
economic losses. Acute infections occur
in immunologically naive populations
affecting pigs of all ages and causing
clinical signs including fever, coughing,
acute respiratory distress, and death. An
acute MHP infection was investigated

in a naive 4200-sow breed-to-wean herd.
An increase in sow mortality (4.16%,
8.33%, and 3.89%) and preweaning mor-
tality (10.45%, 12.38%, and 12.06%) oc-
curred when comparing the naive, acute
infection, and post-infection periods,
respectively. Further production differ-
ences included 166.3, 158.3, and 164.2 kg
weaned/sow/year and 29.43, 28.35, and
28.28 pigs weaned/mated female/year

in naive, acute infection, and post-
infection periods, respectively.
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Resumen - Infecciéon aguda por Myco-
plasma hyopneumoniae en una piara
libre desde la cria hasta el destete de
los lechones

La infeccién por Mycoplasma hyopneu-
moniae (MHP) se presenta en todo el
mundo y produce pérdidas econémicas.
Lainfeccién aguda ocurre en poblaciones
inmunoldgicamente libres y afecta a cer-
dos de todas las edades causando signos
clinicos que incluyen fiebre, tos, dificul-
tad respiratoria aguda, y muerte. Se in-
vestigé una infeccién aguda por MHP en
una piara de 4200 cerdas libres desde el
pie de cria hasta los cerdos que iban a ser
destetados. Hubo un aumento en la mor-
talidad de cerdas (4.16%, 8.33%, y 3.89%) y
mortalidad de lechones antes del destete
(10.45%, 12.38%, y 12.06%) cuando se com-
pararon los periodos antes de la infec-
cién, durante la infeccién aguda, y post
infeccién, respectivamente. Otras dife-
rencias de produccién incluyeron 166.3,
158.3, y 164.2 kg destetados/cerda/afio y
29.43, 28.35, y 22.8 lechones destetados/
hembra inseminada/afio en los periodos
antes de la infeccién, durante la infeccién
aguda, y post infeccidn, respectivamente.

Résumé - Infection aigué a Mycoplasma
hyopneumoniae dans un troupeau naif
de type saillie-au-sevrage

Linfection & Mycoplasma hyopneumoniae
(MHP) se produit dans le monde entier
et contribue a des pertes économiques.
Des infections aigués surviennent dans
des populations immunologiquement
naives affectant des porcs de tous dges et
provoquant des signes cliniques tels que
fievre, toux, détresse respiratoire aigué,
et mort. Une infection aigué a MHP a été
étudiée dans un troupeau naif de 4200
truies de type saillie-au-sevrage. Une
augmentation de la mortalité des truies
(4.16%, 8.33%, et 3.89%) et de la mor-
talité avant le sevrage (10.45%, 12.38%,
et 12.06%) s’est produite lors de la com-
paraison des périodes naive, d’'infection
aigué, et post-infection, respectivement.
D’autres différences de production com-
prenaient 166.3, 158.3, et 164.2 kg sevrés/
truie/an et 29.43, 28.35, et 28.28 porcs
sevrés/femelles accouplées/an dans les
périodes naives, aigués, et post-infec-
tieuses, respectivement.

ycoplasma hyopneumoniae
(MHP) is the primary pathogen
of enzootic pneumonia, and

a dynamic component of the syndrome
labeled porcine respiratory disease com-
plex.! The dynamics of MHP infection
are becoming better known by practi-
tioners as improved diagnostic methods
are used in determining the infectious
state of animals.”> An examination of
the Infection Chain (Boehringer Ingel-
heim Vetmedica, Inc) in endemically
MHP-infected populations revealed
both horizontal and vertical spread

of MHP.? Longitudinal studies within

the downstream flow of MHP-endemic
sow herds have shown detection of the
same MHP strain in offspring illustrat-
ing vertical transmission.® The best way
to control MHP within a sow herd is
elimination,’® improving the economic
potential of the offspring during the fin-
ishing phase.’

A common practice of introducing naive
replacement gilts or gilts of mixed im-
mune status into an MHP-positive sow
herd promotes horizontal transmission
and an endemically infected popula-
tion.!® The spread of MHP is insidious,

sporadic, and continuous with a persis-
tent cough, although asymptomatic in-
fection in a breeding herd has also been
described.* The duration of an infection
in convalescent carriers has been shown
to be around 200 days post infection with
clearance of MHP infection in less than
254 days.’

Mycoplasma hyopneumoniae is commonly
introduced directly into a naive popula-
tion by contact with infected animals.!
However, airborne detection of MHP
near and within sites with active infec-
tion demonstrates that transmission
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does occur by aerosol over short distanc-
es.” 11 Air samples containing infectious
MHP have been detected as far as 9.2 km
from an infected site.!? Other routes of
pathogen introduction into herds, in-
cluding contaminated personnel and
fomites, have been suspected but not
conclusively proven.?

Epidemic infections occur when MHP
enters an immunologically naive popu-
lation affecting pigs of all ages. Acutely
infected animals present a combination
of clinical signs including fever, cough-
ing, acute respiratory distress, and even
death.! Information on an acute infec-
tion in a naive population, especially in
pregnant sows, and the impact of MHP
infection on performance is limited.™
This case report documents the clinical
characteristics of an acute MHP infec-
tion, along with performance param-
eters in a naive breed-to-wean herd with
an on-site gilt development unit (GDU)
by comparing the naive, acute infection,
and post-infection periods.

Animal care and use

All animals in this study and all proce-
dures were performed in accordance
with the swine production and welfare
policy of the production system. The
farm was Pork Quality Assurance Plus
certified and followed the animal care
criteria of the National Pork Board’s
standards.

Case description

Farm history

The acute MPH infection occurred on a
4200-head breed-to-wean farm (unit 1)
with an on-site GDU in the Eastern Hog
Belt of the United States. The closest
swine unit was a 1900-sow sister site (unit
2), which was part of the same production
system and located 2.9 km to the south-
west. The unit 1 site was remodeled from
a 600-head single-site unit in 2008 after a
complete herd repopulation allowing the
site to be empty for several months over
winter. The site was repopulated with
MHP- and porcine reproductive and re-
spiratory syndrome virus (PRRSV)-naive
animals in early 2009. The sources of the
replacement animals were monitored
monthly by means of 15 (MHP) and 30
(PRRSV) serum samples for serology by
enzyme-linked immunosorbent assay
(ELISA; IDEXX PRRS X3 Ab Test and
IDEXX M hyo Ab Test) and polymerase
chain reaction (PCR; Thermo Fisher
Scientific VetMAX NA and EU PRRSV

1.0 kit). The same monitoring program
was implemented after placement into
the remodeled facility and continued
until the acute MPH infection occurred.
An on-site GDU in a nonattached build-
ing consisting of 2 nursery rooms and

5 finisher rooms was permitted for a
closed-herd approach for replacement
animal production after repopulation.
The first repopulated sows farrowed in
June 2009. Monthly clinical observations
included, but were not limited to, cough-
ing, fever, off-feed events, mortality, and
production performance parameters

in addition to the serologic monitoring.
If an unusual clinical event occurred,
then additional diagnostic tests were
performed. This clinical monitoring pro-
gram continued after the repopulation
until the acute MPH infection occurred.

Diagnostic investigation of the
MHP infection

In 2016, 2 MHP-positive (sample to posi-
tive [S/P] ratio of 0.877 and 0.441 with a
positive cutoff > 0.4) and 2 MHP-suspect
(S/P ratio of 0.324 and 0.347) samples were
detected using an ELISA from 15 samples
collected during routine serologic sam-
pling of sows in gestation on week 51
(Table 1). Thirty samples were collected
for PRRSV detection, and all samples
were negative by ELISA. The results of
the confirmatory test (Oxoid Mycoplasma
hyopnuemoniae DAKO ELISA kit) on the
4 MHP-positive and -suspect samples
were negative (Table 1). Since no clinical
signs were present, no further diagnostic
work was performed.

Routine profiling of 30 animals (approxi-
mately 5 months of age) located in the
on-site GDU was performed during
week 3, 2017, and all results were MHP
negative. After receiving these diag-
nostic results, the first clinical sign ob-
served was coughing by sows in the far-
rowing room. An aggressive diagnostic
investigation was launched early in
week 4, 2017. Thirty laryngeal swabs,

10 nasal swabs, and 30 blood samples
from parity 0 to parity 8 sows were
taken throughout the site including in
the farrowing and gestation barns. The
selection of animals was random, al-
though some coughing sows and nearby
non-coughing sows were sampled. The
investigation included real-time PCR de-
tection tests for influenza A virus (IAV),
PRRSV, and MHP. The results for IAV
and PRRSV were negative. The results
confirmed that clinical symptoms were
due to an acute MHP infection (Table 2).

A second sampling was performed early
in week 5, 2017. Environmental samples,
laryngeal swabs from clinical adult
animals, and nasal swabs from cough-
ing near-to-wean aged piglets were col-
lected. Three of nine piglet nasal swabs
were MHP positive by PCR testing (cycle
threshold [Ct] values = 36.83; 34.09; and
35.4). An environmental swab of a cell
phone tested MHP suspect by PCR
(Ct=39.0). Other environmental swabs
from farrowing crates, office equip-
ment, ultrasound machine, feed cart,
and boots of two different employees all
tested MHP negative. Laryngeal swabs
were collected from 17 adult animals
that were showing clinical signs includ-
ing, but not limited to, coughing, off
feed, and fever > 39.5°C. The samples
were submitted to the University of Min-
nesota Veterinary Diagnostic Laboratory
for MHP detection via PCR and sequenc-
ing. Sixteen of the laryngeal swabs were
MHP positive (Table 3). The complete
P146 adhesion-like gene from MHP was
sequenced from 5 of the submitted sam-
ples. The acute respiratory infection in
the formerly naive herd was confirmed
to be caused by MHP.

Clinical symptoms and treatment
therapies

During week 3, 2017, sows started cough-
ing in farrowing rooms with nursing
piglets that were 12 to 18 days of age. Ini-
tially only sows presented with a cough,
but by 2 weeks post infection, an occa-
sional piglet near weaning age presented
with a dry cough. The starting incidence
rate was 6% to 12.5% (2 to 4 adults per 32
farrowing crates) and increased within
3 weeks post infection to approximately
33% (9 to 12 adults per 32 farrowing
crates). The incidence rate of sows with
a fever paralleled that of coughing sows.
Rectal temperatures of clinically affect-
ed sows ranged from 39.5°C to 40.5°C and
persisted for several days. During the
acute outbreak, the number of sows off
feed or with reduced feed intake varied
from 5% to over 20%. The variation was
due to how MHP spread throughout the
site and the number of newly infected
animals each day. The off-feed events

in sows were segregated into 2 groups.
One group of sows presented with a high
fever and very little, if any, feed con-
sumed for days; the second group had a
low fever and was back to normal feed
consumption within days. Most off-feed
sows had a feed intake reduction of 50%
or more within a day of presenting with
a fever. Sows of all parities were equally
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Table 1: Serologic sampling results for Mycoplasma hyopneumoniae during

week 51,2016

Animal ID S/P (Result)* 0D, % (Result)’
6272 0.877 (Pos) 82.621 (Neg)
3682 0.441 (Pos) 82.292 (Neg)
7229 0.149 (Neg) NT
6337 0.123 (Neg) NT
4627 0.159 (Neg) NT
3658 0.149 (Neg) NT
6361 0.073 (Neg) NT
7173 0.008 (Neg) NT
7334 0.324 (Sus) 83.361 (Neg)
8004 0.178 (Neg) NT
5245 0.031 (Neg) NT
3777 0.102 (Neg) NT
7318 0.128 (Neg) NT
4441 0.347 (Sus) 91.283 (Neg)
6403 0.055 (Neg) NT

* Samples tested using IDEXX M hyo Ab Test. An S/P ratio > 0.4 was considered
positive and an S/P ratio between > 0.3 and < 0.4 was considered suspect.

T Samples tested using Oxoid ELISA MHP. Samples with an OD > 65% was considered

negative.

S/P = sample to positive ratio; OD = optical density; NT = not tested.

affected. Medical intervention therapies
consisting of an antibiotic, steroid (Pre-
def 2x; Zoetis), and flunixin meglumine
(Banamine-S; Merck Animal Health
Intervet) resulted in clinical improve-
ments in off-feed and febrile animals.
The health effects from MHP were most
severe in the 10-week period post infec-
tion, although the clinical signs in the
farrowing rooms continued for 16 weeks
post infection. The number of sows ex-
pressing severe clinical signs (high fe-
ver and long-duration anorexia) during
the infection period created the need to
mass medicate 6 farrowing rooms with
tetracycline (Pennchlor 64; Pharmgate
Animal Health) via the water for control
of Pasteurella multocida and other sus-
ceptible bacteria. The severely affected
sows also presented with either aga-
lactia or hypogalactia in addition to re-
duced feed intake. The mass therapy ap-
proach in farrowing rooms allowed farm
workers to focus on supplemental piglet
feeding and care to save as many piglets
as possible. Individual sow treatments
were the primary therapy used and con-
sisted of injectable lincomycin at 1 mL/27
kg body weight once a day (Lincomix

injectable; Zoetis). The severely affected
individuals were injected with enrofloxa-
cin at 3.4 mL/45 kg of body weight one
time (Baytril; Bayer HealthCare, LLC,
Animal Health Division) or tulathromy-
cin at 1 mL/41 kg of body weight one time
(Draxxin; Zoetis). Despite the therapies
implemented, sow mortality increased
during the infection period compared

to the naive period. The increase in sow
mortality was directly due to the MHP
infection, eg, pneumonia, or indirectly
from perforated gastric ulcers in off-feed
sows as determined by field necropsies
and gross appearance.

Piglet mortality was primarily affected
by agalactia or hypogalactia in the dam.
In severe cases, entire nurse litters
were created increasing cross-fostering
management dramatically post infec-
tion. Cross fostering piglets included an
evaluation of the piglet’s birth weight.
If the birth weight was low (< 1.6 kg),
cross fostering was delayed as long as
possible (2-3 days). Commercial milk
replacer was used to supplement piglets
where needed. In some dire situations,
piglets were humanely euthanized due

to their condition or because nurse sows
were not available. Preweaning mortal-

ity improved as the number of sick sows
decreased.

Farm goals and activities to
maximize MHP immunity

After confirmation of an acute MHP in-
fection, the first goal for this production
site was to minimize production losses.
A second goal was to establish that 90%
or more of the replacement and adult
animals were exposed to MHP before a
herd elimination process could begin,
which is commonly called Day 0. The
decision to use natural exposure to in-
fect the entire gilt and adult populations
meant that all animals were tested, with
some being tested more than once to
determine if the goal to have over 90%
positive/exposed animals was achieved.
A complete timeline of events from when
clinical signs were first documented un-
til the end of the elimination program is
shown in Table 4. Because the farm pro-
duced its own replacement animals, the
farm’s animal movements were altered
to achieve “closure” by not retaining any
replacement females until after MHP
elimination. When a site is closed, re-
placement animals no longer enter into
the site for breeding purposes allowing
for exposure to occur in the remaining
animals within the site and avoiding
continuous introduction of animals with
a different immune status. The elimina-
tion program activities started once
>90% exposure level was achieved in
all replacement females in the GDU and
adult animals in the sow unit using both
serology and PCR on laryngeal swabs.
To achieve the desired exposure level,
natural exposure occurred by placing
coughing animals next to asymptomatic
animals. The same exposure procedure
was implemented in the on-site GDU

by housing MHP-positive (by PCR) and
coughing animals in rooms containing
asymptomatic or negative gilts. Eventu-
ally, the two youngest nursery rooms

in the GDU were moved to an off-site
finisher location because the 90% expo-
sure goal could not be reached in a short
enough time compared to the rest of the
animals. All populations within the site
were repeatedly tested using laryngeal
swabs for PCR and serum for ELISA to
establish the goal of > 90% exposure
rate. The exposure program required
minimal antibiotic treatments except
for severely affected animals. Following
herd closure and confirmation of broad
MHP exposure in all age populations at
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Table 2: Diagnostic results for Mycoplasma hyopneumoniae during week 4, 2017 using laryngeal swabs (real-time PCR) and

serum (ELISA)

Laryngeal swab (pooled)

Animal ID (parity) Result S/P Result Ct40 level
9632 (0) Negative 0.06

9662 (0) Positive 0.49 Positive 34.37
7067 (3) Negative 0.08

4464 (5) Positive 0.77

6940 (3) Suspect 0.36 Positive 29.55
5353 (5) Positive 0.66

6303 (4) Positive 0.78

4202 (5) Positive 0.93 Positive 33.92
8082 (2) Positive 0.67

5239 (5) Positive 1.71

6191 (4) Positive 2.69 Positive 30.00
5410 (5) Positive 0.94

7948 (2) Positive 1.96

4296 (6) Positive 1.86 Positive 35.29
7835 (2) Positive 0.50

6654 (3) Positive 0.47

6298 (4) Positive 0.81 Positive 28.94
2598 (8) Positive 1.33

7153 (3) Positive 1.03

4410 (6) Positive 0.42 Positive 35.86
5411 (5) Positive 1.29

4373 (6) Positive 0.87

5981 (4) Positive 1.85 Positive 36.04
4313 (6) Positive 1.53

8806 (1) Positive 1.47

5261 (5) Positive 2.42 Positive 29.65
7885 (2) Positive 2.00

8062 (2) Positive 1.51

6299 (4) Negative 0.01 Positive 36.92
3467 (2) Negative 0.05

PCR = polymerase chain reaction; ELISA = enzyme-linked immunosorbent assay; S/P = sample to positive ratio; Ct = cycle threshold.
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Table 3: Diagnostic results for Mycoplasma hyopneumoniae during week 5, 2017

this site, the herd was mass vaccinated
with a commercial MHP vaccine (Respi-
Sure; Zoetis) three times (18, 22, and 30

Sample ID/Location Results Ct40 level weeks following confirmation of acute
. infection). The multiple vaccination
Laryngeal swab approach might be considered exces-
4448 Positive 35.03 sive; however, this program was used to
. maximize immunization in the entire
eEs HOSIE e population to promote reduction of MHP
8909 Positive 31.48 transmission. Successful MHP elimina-
6438 Positive 36.24 tio.n was documented by Festing sentinel
animals post entry (starting week 12,
7174 Positive 28.41 2018) using both laryngeal swabs and se-
6201 Positive 32.13 rum tests (Table 4).
6062 Positive 27.84 Post-infection impact on sow and
7253 Positive 28.26 suckling piglet productivity
7989 B T 29.94 Sow performance records were entered
into Minitab statistical process control
5537 Suspect 37.4 (SPC) charts (Minitab V19.0; Minitab,
7915 Positive 26.18 Inc) for a period of 23 weeks when the
farm was MHP naive (week 31, 2016 -
8327 Positive 35.95 week 2, 2017), for 13 weeks during the
6236 Eositive 28.46 acute infection (week 3-15, 2017), and for
o another 13 weeks post infection (week
8506 Positive 27.03 16-28, 2017).1> The 13 weeks post infec-
8883 Positive 23.18 tion was chosen as a period for moni-
o toring the MHP health program for a
8856 Positive 28.48 potential relapse. Mean values of these
6360 Positive 26.53 production parameters during naive,
acute infection, and post infection phas-
Nasal swab' es were analyzed using the before-after
1 Negative R control charts of Minitab. A marked
L increase of the annual sow death rate
2 Positive 36.83 (4.16% naive, 8.33% acute infection, and
3 Negative R 3.89% post infection; Figure 1) and pre-
. weaning mortality (10.45% naive, 12.38%
4 Negative - acute infection, and 12.06% post infec-
5 Suspect 37.7 tion; Figure 2) from the naive to acute
. infection period was documented in SPC
6 Negative - charts. A difference in kg weaned per
7 Positive 34.09 sow per year (166.3 naive, 158.3 acute in-
. fection, and 164.2 post infection; Figure
8 Negative - 3) and pigs weaned per mated female
9 Positive 35.4 per year (29.43 naive, 28.35 acute infec-
tion, and 28.28 post infection; Figure 4)
are also illustrated in SPC charts. Both
production parameters are arguably im-
portant to the economics of a sow herd
and can be compounded by the quality
of weaned piglets.
Determination of route of
introduction of MHP infection
During the outbreak, an in-depth in-
vestigation of possible risks for MHP
introduction was conducted. Since re-
population in 2009, the farm’s written
biosecurity policies were reviewed quar-
terly with key personnel. Unit 2, located
2.9 km southwest of unit 1, had clinical
signs suggestive of MHP in late week 46
with diagnostic confirmation of MHP
302 Journal of Swine Health and Production— September and October 2022



Table 3: Continued

Sample ID/Location Results Ct40 level

Environmental swab*
Ultrasound machine Negative -
Office Negative -
Side Negative -
Side Negative -
Side Negative -
Back gate of farrowing stall Negative -
Front gate of farrowing stall Negative -
Back gate of farrowing stall Negative -
Ultrasound machine Negative =
Boots #1 Negative -
Boots #2 Negative -
Cell phone Suspect 39.00
Sort board Negative -

* Laryngeal swabs were collected from 17 adult animals showing clinical signs and

tested using real-time PCR.

T Nasal swabs were collected from coughing near-to-wean aged piglets.
* Environmental swabs were tested using real-time PCR.
Ct = cycle threshold; PCR = polymerase chain reaction.

infection in week 47, 2016 after several
years of MHP-naive status. Weather
conditions starting week 51, 2016 are il-
lustrated in the supplementary materials
(Table S1).

A detailed review of unit 1 biosecurity
procedures was conducted and did not
find breaches in the protocol. The unit 2
MHP infection confirmed in the weeks
preceding this outbreak together with
weather conditions conducive to area
spread are suspected to be responsible
for this outbreak.

Discussion

Reports that describe clinical signs

of acute MHP infection in MHP-naive
breeding herds are limited in the litera-
ture despite 46% of veterinarians report-
ing experience with outbreaks in sow
farms.* When MHP is introduced into a
naive sow herd, the infection affects all
ages of pigs.! The production impact of
MHP in breeding herds, even in endemi-
cally infected herds, is poorly under-
stood, although it is reported to cause
increased preweaning mortality and
abortions in rare occasions.!* For this
reason, it is important to understand the
impact of MHP infection in naive herds.

For this case, production losses were
caused by increased sow mortality of all
parities. Other economic effects were a
reduced number of piglets weaned and
reduced weaning weights. Examina-
tion of the production records using SPC
charting did not detect marked varianc-
es but did show trends in other produc-
tion parameters like farrowing, repeat
breeding, stillbirths, and mummy rates.
While the production records during
the acute infection period did not show
a significant increase in the number of
abortions, the farm manager stated that
abortions associated with the outbreak
did occur. A small proportion of swine
practitioners have reported abortions as
a possible outcome of MHP infections in
breeding herds.!*

The main clinical sign observed in this
acute MHP infection was coughing, with
some individual sows having severe
coughing, similar to previous reports.!?
In addition, this outbreak was character-
ized by febrile sows (= 39.5°C), partially
or completely off-feed sows, and an in-
crease in mortality despite implement-
ing an aggressive treatment program.
Results corroborate findings of a survey
of 493 practitioners that reported fever
as a typical clinical sign in MHP-infected

sows.! In the farrowing house, the main
problem was sow hypogalactia that re-
sulted in numerous problems for the
nursing offspring. Weak piglets at birth
were not a major concern. During the in-
fection period, a few litters had smaller
than usual piglet birth weights but were
not considered weak. In the litters ex-
hibiting weak normal size piglets, the
dam was clinically i1l presenting with fe-
ver and partially or completely off-feed.

Efforts to eliminate MHP in North
American herds have increased in re-
cent years with most attempts being suc-
cessful.”® Natural exposure was used to
spread the MHP organism throughout
the site after confirmation of the posi-
tive diagnostic results. It took 14 weeks
from confirmation for MHP to spread
throughout the sow site to achieve the
goal of 90% or more sows testing posi-
tive by laryngeal swabs, serum, or both,
which was determined to be critical for
successful elimination.”8 An additional 6
weeks were needed to confirm the same
exposure rate in the replacement gilts
housed in the GDU. The two youngest
nursery rooms in the GDU were moved
off-site to allow for the elimination pro-
gram to start since these groups were
not achieving a > 90% level of exposure.
Alternate exposure methods, ie, using
herd specific lung homogenate given
intratracheally or by fumigation, were
considered to shorten the time required
to reach a 90% exposure rate.!® The
management decision to use natural ex-
posure instead of lung homogenate was
primarily based on concerns it would re-
sult in severe clinical disease in far more
animals and minimize the risk of entry
of another major infection.

The question remains on how MHP en-
tered unit 1. The biocontainment prac-
tices were of a high standard and no ob-
vious breaches were detected during the
biosecurity audit. In addition, farm staff
were not allowed to move between units
reducing the likelihood of people being
carriers of MHP.13!7 Other authors have
agreed that the source of an MHP infec-
tion can be hard to determine.!?1%17 The
short time between the acute infection
in unit 2 and the subsequent infection in
unit 1 supports the hypothesis of possi-
ble aerosol transmission. This hypothe-
sis is further supported by the finding of
genetically identical MHP strains in both
production sites.® Favourable weather
conditions (cold, low wind speed, and
high humidity) gives additional support
to probable aerosol transmission from
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Table 4: Mycoplasma hyopneumoniae (MHP) elimination timeline on a 4200-head breed-to-wean farm (2017-2018)

Calendar Project Description
week week
3 -21 First suspicious serological evidence and coughing in lactating sows.
4 -20 Diagnostic confirmation of MHP in the sow herd.
18 -6 Exposure and confirmation in GDU started.
24 0 Exposure considered complete - start 36 weeks of immunity.
Exposure confirmed by diagnostics. Lots 10, 11, and 12 in GDU finisher was 100% sero-
27 0 L?gFally positive on ELISA. Lots 14 and 15 were not used for replacement but finished off
42 18 First whole-herd MHP vaccination of sow herd and GDUs.
46 22 Second whole-herd MHP vaccination of sow herd and GDUs.

Breed project started breeding gilts 15 wks prior to wk 7, when “sentinel” replacements

. = could enter the sow herd.

52102 30 Third whole-herd MHP vaccination of sow herd and MHP-positive replacements.

3 31 Veterinarian visit to sow farm to collect 60 laryngeal samples (30 in youngest replace-
ments at sow farm and 30 in quarantine).

4108 3236 Period of additional antimicrobial usage to supplement the elimination of possible re-
maining MHP organisms.

4to7 32 Began Pulmotil (tilmicosin) administration in sow feed in both gestation (363 g/ton) and
lactation (21 d at 181g/ton). End Pulmotil feed 8 wk, 2018.

4to7 32 Injected piglets with Draxxin (tulathromycin) at 1 and 10 d of age (25mg/mL, 0.25 mL IM
at birth and 0.5 mL at 10 d of age]. End Draxxin 8 wk, 2018.

4 32 Piglets weaned early, maximum wean age was 18 d.

7 35 Off-site bred replacement females entered the sow herd and were used as sentinels on
future samplings.

36 Immunity considered complete and shedding stopped.
36 First piglets born assumed to be MHP negative.

8 36 Selected potential replacement gilts were weaned from sow herd and entered the on-site
GDU.

11 39 Began introduction of the outsourced MHP-negative sentinels into isolation at the sow
herd. Entry may be delayed for added confidence. Time in quarantine was > 3 wks.

11 39 Began weaning at normal age.

11 39 Began monitoring phase of project - sentinels and weaned pig flow.

12 40 Normal replacement gilts used as sentinels entered sow herd.

GDU = gilt development unit; IM = intramuscular.
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Figure 1: Statistical process control chart of sow mortality by each 13-week health status and calendar week. Sow
mortality rate significantly increased during the acute infection period contributing to the cost of disease. UCL = upper
control limit; CL = center line; LCL = lower control limit.
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Figure 2: Statistical process control chart of preweaning mortality by each 13-week health status and calendar week.
Preweaning mortality rate increased during the acute infection period contributing to reduced number of piglets
weaned. UCL = upper control limit; CL = center line; LCL = lower control limit.
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unit 2. The hypothesis is supported by
previous reports in the literature of aero-
sol transmission.”1?

Determining if weather conditions are
conducive to aerosol transmission is dif-
ficult using standard weather reports
since the information provided are daily
maximum, average, and minimum. Dur-
ing a study of long-range detection of
airborne MHP, data indicated that the
odds of detecting MHP in a long-distance
air sample increased by 46%, 80%, and
200% with each unit increase in mean
barometric pressure, minimum temper-
ature, and maximum gust velocity, re-
spectively.!? The maximum relative hu-
midity during the 4-week period in this
case clearly shows most days were near
or equal to 100%. Likewise, the average
relative humidity during the same time
was near or over 90% on several days.
Slow wind speed is another factor that
could influence aerosol transmission.
Data for daily sun hours was not avail-
able for analysis.

Even though practitioners have dealt
with MHP infections in naive sow herds
for years, more case reports need to

be documented. In this outbreak, pro-
duction losses occurred in sow mortal-
ity, reduction in the number of piglets
weaned, and reduced weaning weights.
This case reportillustrates clinical re-
sponses in adult and neonatal animals,

and timelines that practitioners might
consider when discussing acute MHP in-
fection and elimination procedures with
their clients.

Implications
Under the conditions of this study:

® C(Clinical outcomes of MHP infec-
tion in naive breeding herds were
confirmed.

® Production impacts of MHP in
breeding herds are underestimated.

* Reliable methods of rapid MHP
exposure are needed.
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