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Summary
Objective: To evaluate the effect of in-feed
tilmicosin on the morbidity, mortality, and
production parameters of pigs experimen-
tally challenged with a virulent field strain
of Haemophilus parasuis.

Methods: The study consisted of three rep-
licates of a trial in which 19- to 22-day-old
pigs were randomly assigned to one of four
treatment groups (nine pigs per group) on
Day -4: unchallenged-unmedicated, chal-
lenged-unmedicated, challenged-tilmicosin
200 mg per kg, and challenged-tilmicosin
400 mg per kg. Challenged groups were
randomly assigned to one of three rooms.
The unchallenged group was assigned to
the same room for the three replicates to

minimize the potential for H parasuis cross-
contamination. Medicated feed was pro-
vided ad libitum from Day 0 to trial termi-
nation (Day 21). Aerosol challenge occurred
on Day 7 with a virulent H parasuis sero-
type 5 isolate. Outcomes assessed included
mortality, gross lesions and culture of H
parasuis at necropsy, clinical scores, and
growth parameters.

Results: Among challenged pigs, compared
to unmedicated pigs, treatment with
tilmicosin at 200 mg per kg of feed re-
duced the frequency of gross lesions consis-
tent with H parasuis infection, culture of H
parasuis, and H parasuis-specific mortality
(P<.05), and improved clinical scores and
growth parameters (P<.05), except for

feed:gain. In addition, a significant trend
(P<.05) towards further improvements in
all parameters with increasing tilmicosin
dose (400 mg per kg) was demonstrated by
linear regression.

Implications: Under the conditions of this
study, tilmicosin was effective in control-
ling H parasuis infection in weaned pigs
challenged by aerosol inoculation with a
virulent field strain.
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Once associated with a sporadic
disease in young pigs character-
ized by polyserositis and arthritis

(Glasser’s disease), Haemophilus parasuis has
emerged as a major swine pathogen. In
addition to polyserositis, H parasuis is in-
creasingly associated with respiratory dis-
ease and septicemia.1–5 The introduction
of H parasuis, particularly into high-health-
status herds, may result in systemic disease
of high morbidity and mortality affecting
swine at any stage of production.3,6 Disease
induced by H parasuis has been associated
with the mixing of swine from different
herds and with the introduction of new

breeding stock.3,6 The increasing impor-
tance of H parasuis has been attributed, in
part, to the growing frequency of high-health-
status herds.1–3,6

Appropriate use of antimicrobials is consid-
ered to be an important component of the
management of H parasuis infection. Be-
cause H parasuis may kill pigs very rapidly,
prompt treatment is recommended.1–4

Oral antibiotics have also been recom-
mended for herds in which H parasuis is a
problem, when pigs have to be handled or
mixed or when naive replacement gilts or
boars are introduced.2 The absence of a

clinically relevant and reproducible experi-
mental model for H parasuis infection has
hampered the identification of clinically
effective antimicrobial agents.

Tilmicosin, a chemically modified mac-
rolide with demonstrated efficacy in the in
vitro inhibition of field strains of H
parasuis,7 has proven efficacy in reducing
the severity of porcine respiratory disease
associated with Actinobacillus pleuropneumoniae
and Pasteurella multocida.8–10 The objective
of this study was to evaluate the efficacy of
tilmicosin in the control of H parasuis in-
fection in weaned pigs challenged by aero-
sol inoculation with a virulent field strain.

Materials and methods
Study animals
A total of 108 high-health-status pigs were
used. Pigs were between 23 and 26 days of
age on Day 0 of the study. On the basis of
historical health records, the source herd
(the Arkell herd at the University of
Guelph) was stable for porcine reproduc-
tive and respiratory (PRRS) virus and nega-
tive for A pleuropneumoniae, Brachyspira
hyodysenteriae, Salmonella serovars,
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transmissible gastroenteritis virus, Myco-
plasma hyopneumoniae, mange, lice, and H
parasuis. In order to confirm that the herd
was negative for H parasuis, prior to trial
commencement, nasal and tonsillar swabs
collected from six pigs on three different
occasions were plated on a selective me-
dium containing pleuropneumoniae-like
organism (PPLO) agar without crystal vio-
let (Difco, Sparks, Maryland), with bacitra-
cin (5 µg per mL), lincomycin (1.5 µg per
mL), crystal violet (0.1 µg per mL), and
0.02% nicotinamide adenine dinucleotide
(NAD). Plates were incubated for 48 hours
at 37˚C in an atmosphere of 5% CO2.

Housing and feeding
Throughout the study, pigs were housed in
four rooms (nine pigs per room). Each
room measured 5 � 3 m and had solid con-
crete floors. The lighting program, heating,
ventilation, and other management proce-
dures were typical of modern swine farms
in Ontario. Prior to the trial, pigs received
unmedicated creep feed. Between Day -4
and Day 0, an unmedicated starter feed
was introduced. Medicated starter feed was
provided as described, beginning on Day 0.
Feed was provided ad libitum in one
trough-type feeder (100 cm of feeding
space) per room. Water was provided ad
libitum by one nipple drinker per room.

Treatment groups
The study consisted of three replicates,
with 36 pigs in each replicate randomly
assigned to four groups: challenged-
unmedicated (n=9); challenged-tilmicosin
200 mg per kg (n=9); challenged-
tilmicosin 400 mg per kg (n=9); and un-
challenged-unmedicated controls (n=9).
Challenged treatment groups were ran-
domly assigned to three adjacent rooms.
The unchallenged-unmedicated control
group was assigned to the same room
(separated from the other three rooms by
one empty room) for all three replicates to
minimize the potential for cross-contami-
nation with H parasuis. Tilmicosin
(Pulmotil; Elanco Animal Health, Eli Lilly
and Co, Indianapolis, Indiana) was com-
mercially mixed with feed to the specified
concentrations (200 and 400 mg per kg of
feed) prior to each replicate. Feed was pro-
vided ad libitum. Pigs that were injured or
developed clinical illness between Days -4
and Day 0 were removed from the trial.

Study design
A randomized complete block design was
used with replicates (n=3) corresponding to

blocks. All analyses were conducted at the
room level. Treatment (medicated feed)
was provided from Day 0 to the end of the
trial (Day 21); challenge with H parasuis
occurred on Day 7.

Challenge organism
A virulent H parasuis serotype 5 isolate,
HP1185, from a pig with Glasser’s disease,
was used as the challenge organism. Strain
HP1185 was cultured on PPLO agar with-
out crystal violet (Difco) with 0.01% NAD
at 37˚C in an atmosphere of 5% CO2. For
each challenge, one aliquot of glycerol seed
stock was used to inoculate one plate of
PPLO-NAD. After 24 hours of growth, six
colonies were selected and used to heavily
streak two PPLO-NAD plates. At 18
hours, cells were harvested from the surface
of these plates in 5 mL of phosphate buff-
ered saline (PBS), then diluted in PBS to a
final concentration of approximately 1 �
105 colony forming units (CFU) per mL.

Challenge with H parasuis
On Day 7, pigs were challenged in a closed
metal chamber equipped with a nebulizer
(DeVilbis, Model 65, Summerset, Pennsyl-

vania). The chamber consisted of a five-
sided metal box (120 � 120 � 75 cm) with
a Plexiglas lid. Pigs were placed in the
chamber nine at a time (three pigs from
each challenged group). A 50-mL suspen-
sion of H parasuis HP1185 (approximately
1 � 105 CFU per mL) was aerosolised for
10 minutes at the highest flow setting in
the chamber. As the chamber volume was
relatively large, air additional to that emit-
ted by the nebulizer was not provided. Pigs
remained in the chamber for an additional
10 minutes following nebulization. Un-
challenged control pigs received a placebo
treatment of PBS. In order to minimise the
possibility of contamination, the placebo
treatment was undertaken first.

Observations
Individual pigs were observed daily. After
challenge (Day 7), on Days 7 through 21, a
daily clinical score was recorded for each
pig for the parameters listed in Table 1,
with a total possible daily score of 11 for
each pig. For humane reasons, pigs with a
daily clinical score of 7 or higher were hu-
manely euthanised. All pigs were individu-
ally weighed on Days -4, 0, 7, and 21. Feed

Table 1: Post-challenge scoring scheme in a study on the efficacy of tilmicosin
at 200 and 400 mg per kg of feed against experimentally induced Haemophilus
parasuis infection in weaned pigs1

retemaraP erocS

edutittA lamron=0
nwoddaeh,desserpedylthgils=1

tnebmucer,desserpedyletaredom=2
dnatstonlliw,desserpedylereves=3

stnioJ lamron=0
tniojnellowseno=1

tniojnellowsenonahterom=2

roivahebgnihtaerB
ytivitcadna

lamron=0
evitca;derobal=1

evomottnatculer;derobal=2

ssenemaL tnesba=0
tniojnellowstuohtiwtneserp=1

tniojnellowsahtiwtneserp=2

ytiliboM ylgnilliwdnayleerfsevom=0
yltnatculersevom=1

evomrodnatstonlliw=2

1 Study groups included challenged-unmedicated, challenged-tilmicosin 200 mg/kg,
challenged-tilmicosin 400 mg/kg, and unchallenged-unmedicated (controls). Pigs
were treated Days 0 to 21 and challenged Day 7 (at 30–33 days of age). All pigs were
subjected to necropsy after euthanasia either on Day 21 or earlier in the study if
necessary for humane reasons.
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weights for individual rooms were re-
corded, and uneaten feed was weighed and
recorded as needed during the trial.

Necropsy
Pigs euthanised for humane reasons prior
to Day 21, and all remaining pigs that were
euthanised at trial termination (Day 21),
were subjected to routine post mortem ex-
amination. The pleural, pericardial, and
peritoneal cavities, meninges, and all shoul-
der, elbow, carpal, hip, stifle, hock, and
atlanto-occipital joints in each pig were
examined and scored as summarized in
Table 2. The pleural, pericardial, and peri-
toneal surfaces, the basal meninges, tra-
chea, and both hocks, stifles, carpal joints,
and elbows were swabbed and cultured on
PPLO-NAD. A maximum of two addi-
tional joints (ie, in addition to those
swabbed above) that were opened and con-
tained fibrinous or purulent exudate were
also swabbed.

Criteria for identification of H
parasuis
The following criteria were used to identify
H parasuis recovered at post-mortem: small
gram-negative rod, often in chains, forms
non-pigmented to slightly yellow colonies
approximately 2 mm in diameter on
PPLO-NAD plates; grows on blood agar
containing NAD but does not grow with-
out NAD; nonhaemolytic, CAMP nega-
tive, urease-negative, mannitol-negative,
and glucose-positive. Cultures were
classified as either positive or no growth.
Selected isolates were also serotyped (Gal-
lant Custom Laboratories, Guelph,
Ontario).

Calculations
Pig-days were calculated for each pig and
consisted of the number of days each pig
contributed to the study (from Day 0 to
euthanasia). Daily gain per pig was defined
as body weight gain (from Day 0 to eutha-
nasia) divided by animal-days. Daily feed
intake per pig was calculated as the total
weight of feed consumed divided by the
sum of pig-days for individual animals for
each room. To analyze clinical scores, a
composite clinical score variable was cre-
ated that consisted of the sum of the indi-
vidual daily clinical scores (attitude, joints,
breathing behaviour, lameness, and mobil-
ity) for each pig, divided by the number of
pig-days. Mean individual pig scores were
then averaged for each room.

For analysis of gross lesion data, each pig
was categorized as having gross lesions con-
sistent with H parasuis infection or not. In
order to be categorized as having gross le-
sions consistent with H parasuis infection,
pigs had to have a score of 2 for at least one
of the four locations indicated in Table 2
(ie, meninges, serosal surfaces, body cavi-
ties, joints).

Prior to analysis, parameters measured as a
proportion (p = x/y) at the room level (ie,
mortality, lesions, and post-mortem isola-
tion of H parasuis) were subjected to an
empirical logit transformation of the form
logit(x) = log [(x + 0.1) / (y - x) + 0.1].

Statistical analysis
All analyses were conducted at the room
level. Using analysis of variance (ANOVA),
the following outcomes were used to test
the effect of treatment: mean clinical score;
mean final body weight; average daily gain;
mean feed:gain; mean total feed intake;
and the proportions of pigs (transformed as
previously described) with gross lesions
consistent with H parasuis infection, post-

mortem isolation of H parasuis, spontane-
ous mortality or humane euthanasia due to
all causes (excluding euthanasia at trial ter-
mination), and spontaneous mortality or
humane euthanasia with lesions and cul-
ture consistent with H parasuis (excluding
euthanasia at trial termination). For all out-
comes examined, comparisons were made,
using ANOVA, between unchallenged-
unmedicated and challenged-unmedicated
pigs, and among the dose levels of
tilmicosin (unmedicated, 200 and 400 mg
per kg) for challenged pigs. For the latter,
pair-wise t-tests among treatment means
were undertaken provided that the overall
F test was significant (P �.05). The effect
of tilmicosin dose on each parameter was
also examined using linear regression analy-
sis. This approach tests the linear change in
the parameters across the drug doses (in-
cluding no dose) without specifying pair-
wise differences between dose levels.

All analyses were performed using the SAS
System, Release 6.12 (SAS Institute Inc,
Cary, North Carolina). Frequency distribu-
tions of the residuals from each model, as

Table 2: Gross lesion scoring scheme in a study of the efficacy of tilmicosin
against experimentally induced Haemophilus parasuis infection in weaned
pigs1

retemaraP erocS

segninemnoetaduxE tnesba=0
sseniduolcthgils=1

etaduxetneluruprosuonirbif=2

lasoresottnerehdanirbiF
secafrus

tnesba=0
sseniduolcthgils=1
etaduxesuonirbif=2

seitivacydobnidiulF tnesba=0
etaduxeon,tneserp=1

etaduxetneluruprosuonirbif,tneserp=2

secapstniojnidiulflaivonyS etaduxeon,ytitnauqlamron=0
,sseniduolcthgils,emulovdesaercni=1

htobro
etaduxetneluruprosuonirbif=2

tnetsisnocsnoiselssorG
fosisongaidhtiw

siusarapH noitcefni

on=0
sey=1

1 Study groups included challenged-unmedicated, challenged-tilmicosin 200 mg/kg,
challenged-tilmicosin 400 mg/kg, and unchallenged-unmedicated (controls). Pigs
were treated Days 0 to 21 and challenged Day 7 (at 30–33 days of age). All pigs were
subjected to necropsy after euthanasia either on Day 21 or earlier in the study if
necessary for humane reasons.
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well as plots of the residuals by predicted
value, were prepared and examined for nor-
mality and homogeneity of variance.

Results
Observations
As demonstrated in Figure 1, mortality
(death and humane euthanasia) among
challenged-unmedicated pigs was relatively
rapid, with death or humane euthanasia of
all animals by Day 15 (8 days post chal-
lenge). Among challenged-medicated
groups, mortality occurred gradually
throughout the study period. Three pigs
were removed from the study prior to Day
0 for unrelated health reasons (two from
the challenged-unmedicated group, and
one from the unchallenged-unmedicated
group).

Among the challenged groups, both the
200 and 400 mg per kg tilmicosin dose
level groups had lower mean clinical scores
and higher mean final body weights, aver-
age daily gains, and mean total feed in-
takes, compared to the unmedicated group
(P<.05). Results of pair-wise comparisons
between treatment room-level averages of
clinical and growth parameters are shown
in Table 3. For the challenged-unmedicated
group, the average maximum clinical score
was 8.5, and 25 of 25 pigs (100%) devel-
oped clinical signs. For the challenged-
tilmicosin 200 mg per kg group, the aver-
age maximum clinical score was 3.9, and
13 of 27 pigs (48%) developed clinical
signs. For the challenged-tilmicosin 400
mg per kg group, the average maximum
clinical score was 1.3, and 4 of 27 pigs
(15%) developed clinical signs. Among the
39 animals that were euthanized or found
dead between Day 0 and Day 21, the aver-
age maximum clinical score was 8.7.

By linear regression analysis, mean clinical
score and feed:gain declined (P<.05), and
mean final body weight, average daily gain,
and mean total feed intake rose (P<.05)
with increasing dose of tilmicosin adminis-
tered (Table 3). Among unmedicated
groups, those challenged with H parasuis
had higher mean clinical scores (P<.05)
and lower mean final body weights, average
daily gains, and mean total feed intakes
(P<.05), compared to the unchallenged
groups.

Among challenged groups, overall mortal-
ity and H parasuis-specific mortality were
lower (P<.05) among those receiving 200

Figure 1: Pig survival by treatment group in a study of the efficacy of tilmicosin
(administered in feed at 200 or 400 mg/kg of feed) in managing experimentally
induced Haemophilus parasuis infection in weaned pigs. Treatment with
tilmicosin began on Day 0 and continued to Day 21 in pigs assigned to one of
four groups (nine pigs per group, three replicates): challenged-unmedicated,
challenged-tilmicosin 200 mg/kg, challenged-tilmicosin 400 mg/kg, and
unchallenged-unmedicated (controls). Pigs were challenged with a virulent H
parasuis serotype 5 isolate via aerosol challenge on Day 7 (30 to 33 days old).
Pig-days were calculated daily for each treatment group and consisted of the
total number of live pigs in the study on each day. Pigs left the study following
challenge because of spontaneous mortality or humane euthanasia. Three pigs
were removed from the study prior to Day 0 for unrelated health reasons (two
from the challenged-unmedicated group, and one from the unchallenged-
unmedicated group).

mg per kg and 400 mg per kg tilmicosin
compared to the unmedicated group (Fig-
ure 2). By linear regression analysis, overall
mortality and H parasuis-specific mortality
declined (P<.05) with increasing dose of
tilmicosin administered. Mortality did not
occur in the unchallenged animals.

Necropsy
Among challenged groups, the proportions
of pigs with gross lesions consistent with H
parasuis infection, and with H parasuis-
positive culture, were lower (P<.05) among
those receiving 200 mg per kg or 400 mg
per kg tilmicosin compared to the
unmedicated group (Figure 2). By linear
regression analysis, the proportion of ani-
mals positive for each of these parameters
declined with increasing dose of tilmicosin
administered (P<.05). No unchallenged
pigs were positive for any of these
parameters.

At necropsy, the number of animals with
joint and serosal surface lesions declined
with increasing tilmicosin dose (Table 4).
Twenty-four of 25 challenged-unmedicated

pigs (96%) demonstrated abnormal syn-
ovial fluid in joint spaces, compared to 10
of 27 challenged-tilmicosin 200 mg per kg
pigs (37%) and 4 of 27 challenged-
tilmicosin 400 mg per kg pigs (15%). All
of the 16 H parasuis isolates randomly se-
lected for serotyping were serotype 5.

Discussion
The results of this investigation demon-
strate the effectiveness of prophylactic
tilmicosin against experimentally induced
H parasuis infection in swine. Improve-
ments in all clinical and growth measures
and all pathologic and microbiologic pa-
rameters were experienced with increasing
dose of oral tilmicosin among challenged
animals. With the exception of one of the
10 parameters examined (feed:gain), all
outcomes were significantly improved
(P<.05) in pigs receiving 200 and 400 mg
tilmicosin per kg feed, compared to
unmedicated animals. Overall trends in
outcome improvement among the three
treatment groups (challenged-
unmedicated, challenged-tilmicosin 200
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animal at any one time.1,14,15 As vaccina-
tion does not always ensure effective herd
immunity, not only is antimicrobial use
indicated to treat clinical disease, but in
addition, pre-exposure medication pro-
grams may also be of benefit. Medication
before and after the manipulation or mix-
ing of swine has been found to be of
value.2 In the present investigation, the
demonstrated benefits of oral tilmicosin
provided pre-challenge support the latter
observation.

Several characteristics are believed to con-
tribute to the clinical effectiveness of
tilmicosin. Tilmicosin has the unique abil-
ity to concentrate in, and be retained
within, swine phagocytes.16 As neutrophils
and macrophages migrate preferentially to
sites of infection, this may provide a
mechanism for achieving higher levels of
antibiotic directly in the tissues where it is
required. The release of bioactive tilmicosin
by neutrophils after arriving at the site of
infection has been demonstrated in vitro.16

Furthermore, tilmicosin stimulates lysoso-
mal enzyme production and inhibits bacte-
rial growth below minimum inhibitory
concentration levels.16,17 At the time of
writing, tilmicosin was not registered for
the control of H parasuis infection in swine
in the United States and Canada.

To our knowledge, this is the first study to
demonstrate the in vivo effectiveness of an
antimicrobial in the control of experimen-
tally induced H parasuis infection. The re-
sults obtained provide evidence that
tilmicosin administered in the feed is effec-
tive in the control of H parasuis infections
in pigs.

Implications
• Tilmicosin administration beginning 7

days prior to aerosol challenge with a
virulent H parasuis field strain was
effective in controlling illness in
weaned pigs.

• Improvements in clinical, growth,
pathologic, and microbiologic
parameters were experienced among
challenged animals with increasing in-
feed dose (200 and 400 mg per kg) of
tilmicosin.

• At the time of writing, tilmicosin was
not registered for the control of H
parasuis infection in swine in the
United States and Canada.
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Figure 2: Pathologic and microbiologic observations in a study of the efficacy
of tilmicosin in managing experimentally induced Haemophilus parasuis (Hp)
infection in weaned pigs. Three replicate trials were performed using four
treatment groups (nine pigs per group in each replicate) housed in different
rooms: challenged-unmedicated, challenged-tilmicosin 200 mg/kg, challenged-
tilmicosin 400 mg/kg, and unchallenged-unmedicated (controls). The challenged-
tilmicosin 200 mg/kg and challenged-tilmicosin 400 mg/kg groups received
the same feed as the unmedicated groups, with tilmicosin provided in the feed
at 200 or 400 mg/kg, respectively, beginning on Day 0 and continuing until
termination of the trial (Day 21). Three pigs were removed from the study prior
to Day 0 for unrelated health reasons (two from the challenged-unmedicated
group, and one from the unchallenged-unmedicated group). Pigs were
infected with a virulent Hp serotype 5 isolate by aerosol challenge on Day 7, at
30–33 days of age. Parameters evaluated in all pigs (except where noted),
include Hp gross lesions (gross post-mortem lesions consistent with Hp
infection); Hp culture (post-mortem isolation of Hp); total mortality (spontaneous
mortality or humane euthanasia due to all causes, excluding euthanasia at trial
termination); and Hp mortality (spontaneous mortality or humane euthanasia,
excluding euthanasia day 21, with lesions consistent with Hp infection and
culture-positive for Hp). Means of the same parameter with no common
superscript are different (ANOVA; P<.05).The proportion of affected pigs for
each parameter decreased with increasing tilmicosin dose (linear regression
analysis; P values provided).

mg per kg, and challenged-tilmicosin 400
mg per kg) with increasing tilmicosin dose
for all study parameters were significant
(P<.05) by linear regression. The clinical
improvements observed in this study are
consistent with previously reported in vitro
activity of tilmicosin against field strains of
H parasuis.7

This study used an H parasuis challenge
model that mimicked the natural aerosol
route of pathogen exposure infecting high-
health-status pigs. As unchallenged-
unmedicated treatment groups were as-
signed to the same room throughout the
study, outcome differences involving this
group were potentially confounded by
room effect. Nevertheless, among
unmedicated groups, those challenged with
H parasuis had higher mean clinical scores

(P<.05) and lower mean final body
weights, average daily gains, and mean to-
tal feed intakes (P<.05) compared to those
unchallenged. Prior to this study, challenge
systems involving high concentrations of
organisms given intratracheally to specific-
pathogen-free or caesarean-derived, colos-
trum-deprived pigs were required to pro-
duce characteristic H parasuis lesions.11,12

The appropriate use of antimicrobials is an
important component of the management
of H parasuis infection.2 Significant anti-
genic heterogeneity, both among and
within the 15 currently identified H
parasuis serovars, may potentially reduce
the efficacy of vaccine programs.1,3,13–15

Protective immunogens may differ among
strains, and several different strains may be
present in a herd or even within the same
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Table 3: Clinical and growth performance measures in a study of the efficacy of tilmicosin against experimentally induced
Haemophilus parasuis infection in weaned pigs1

1     Study groups included challenged-unmedicated, challenged-tilmicosin 200 mg/kg, challenged-tilmicosin 400 mg/kg, and
unchallenged-unmedicated (controls), with nine pigs per group and three replicates of the trial. Pigs were treated with tilmicosin
Days 0 to 21 and challenged Day 7 (at 30 to 33 days of age). Three pigs were removed from the study prior to Day 0 for unrelated
health reasons (two from the challenged-unmedicated group, and one from the unchallenged-unmedicated group).

2     Mean clinical scores (defined in Table 1) from Day 7 to Day 21.
3     Calculated for period from Day 0 to Day 21.
4     Parameter improved among challenged groups with increasing dose of tilmicosin (P<.05, linear regression).
a,b   Within column, for the challenged groups, values with different lowercase superscripts differ (ANOVA, P<.05).
C,D  Within column, for unmedicated groups, values with different uppercase superscripts differ (ANOVA, P<.05). As unchallenged/

unmedicated treatment groups were assigned to the same room in each replicate of the study, outcome differences involving this
group were potentially confounded by room effect.

Table 4: Distribution of gross lesions in pigs having gross findings consistent
with H parasuis infection after aerosol challenge with a virulent field strain1
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1 Study groups included challenged-unmedicated, challenged-tilmicosin 200 mg/kg,
challenged-tilmicosin 400 mg/kg, and unchallenged-unmedicated (controls), with
nine pigs in each group and three replicates of the trial. Pigs were treated with
tilmicosin Days 0 to 21 and challenged Day 7 (at 30–33 days of age). All pigs were
subjected to necropsy after spontaneous death or euthanasia either on Day 21 or
earlier in the study if the clinical score was 7 or higher (Table 1).

2     Total number of animals classified with H parasuis lesions by treatment group. Three
pigs were removed from the study prior to Day 0 for unrelated health reasons (two
from the challenged-unmedicated group, and one from the unchallenged-
unmedicated group).
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