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Paisley, L.G., L. Vraa-Andersen, L. Dybkjer, K. Msller, G. Christensen, J. Mousing and
J.F. Agger: An epidemiologic and economic study of respiratory diseases in two conventional
Danish swine herds. I: Prevalence of respiratory lesions at slaughter and their effects on
growth. Acta vet. scand. 1993, 34, 319-329. — A total of 578 slaughter pigs from 2 Danish
conventional farrow-to-finish operations (Herds A and B) were followed from an age of
14 days to slaughter. Pigs were weighed at 3 weeks intervals and at slaughter and an
extended post mortem examination of the plucks was done. Comparison of
growth rates in pigs with and without specific types of lesions by the t-test and those with
multiple lesions with regression models demonstrated that Mycoplasma-like pneumo-
nia, complicated pneumonia, anterio-ventral pleuritis, fissures and atrophic rhinitis sig-
nificantly reduced mean daily gain and increased the time required to reach slaughter
weight. The total impact of the lesions in Herd A was an estimated reduction in mean
daily gain of 27 grams and a 2 day increase in the interval from 14 days of age until slaugh-
ter (MDG14). Decreases in MDG14 1n Herd B were more substantial, 98 grams and 16.7
days. Reductions in mean daily gains during the mterval from the fourth weighing until
slaughter were 31 grams in Herd A and 137 grams in Herd B. Chronic dorso-caudal and
paretal pleuritis, without other lesions present, had no significant adverse effects on growth
rates in either herd. Interactions between lesions did not significantly alter the estimates.
The R? values obtained for the regression models showed that the presence, absence
or extent of lesions at slaughter explained only 13-27% of the variations in

growth rates in the 2 herds.

pneumonia; pleuritis; atrophic rhinitis; growth rate.

Introduction

Respiratory diseases cause losses to the swine
industry via mortalities, decreased growth rates,
reduced feed conversion efficiency, reduced
carcass quality and condemnations, and increased
expenditures for therapy and prevention
(Lindqvist 1974, Aalund et al. 1976, Christensen
1982, Friendship et al. 1984, Pointon et al. 1985,
Ross 1984, Rassmussen 1984, Straw et al. 1983,
Straw et al. 1985, Derosiers & Moore 1986).

Meat inspection data and special veterinary
examinations at slaughter have provided much
information regarding the types and preva-
lences of respiratory lesions in slaughter swine
(Aalund et al. 1976, Boessen et al. 1988, Flesja
& Solberg 1981, Saunders et al. 1981, Sanker et
al. 1982, Rassmussen 1984, Sanker & Staugaard
1988, Christensen 1986, Mousing 1988, Mou-
sing et al. 1989, Noyes et al. 1990, Scheit et al. 1990,
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Straw et al. 1983, Straw et al. 1985, Willeberg et
al. 1982). Danish national statistics show that
pneumonia and pleuritis account for more than
2/3 of the recorded lesions at slaughter (Aalund
etal. 1976, Willeberg et al. 1984/85).

The impact of respiratory lesions on growth and
feed conversion efficiency is not easy to clari-
fy. Many studies have reported negative effects
of pneumonia, chronic pleuritis and atrophic rhin-
itis on parameters such as mean daily gain,
feed efficiency and days required to reach
slaughter weight. However, the results of exist-
ing studies are not consistent. Based on a review
and analysis of 27 studies of swine pneumonia,
Straw et al. (1989), concluded that, on the aver-
age, each 10% of lung affected by Mycoplasma
or Actinobacillus pneumonia reduced mean
daily gains by 37.4 grams.

Some authors have associated atrophic rhinitis
with reduced growth rates and/or feed efficien-
cy (Baalsrud 1987, Cowart et al. 1990, Pedersen
& Barfod 1981, Bickstrom et al . 1985) while
others have reported no negative effects (Straw
etal. 1983, Straw et al. 1985, Love et al. 1985). The
effects of atrophic rhinitis were measurable in
some herds but not in others (Wilson et.al.
1986).

The objectives of this study were to compare the
growth rates of pigs with and without respira-
tory lesions and variable grades of atrophic
rhinitis detected at slaughter and further to
determine the impact of interactions between
the lesions, by examining pigs from 2 conven-
tional herds with high prevalences of respirato-
1y disease.

Materials and methods

The sample consisted of 654 pigs from 2 farrow-
to-finish operations located on the island of
Sealand, Denmark. Farm A maintained 800-1000
sows and marketed about 20,000 pigs each year.
Farm B had approximately 140 sows and pro-
duced about 3,000 slaughter pigs per year. The
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pigs were weaned at approximately 21 days of
age on Farm A and at 25 days on Farm B. The
range in weaning ages was from 15 to 30 days
on both farms. The males were castrated dur-
ing the first week on Farm A, while the males
were not castrated at Farm B. At weaning the
pigs were housed in temperature controlled
rooms, on solid feed, for 3 to 6 weeks. They were
then moved to unheated growing/fattening
barns with restricted wet feeding. At Farm A,
litters were mixed at weaning but during the rest
of the growing period the houses were managed
on an “all in - all out” system. At Farm B,
there was continual mixing of different aged pigs
throughout the post-weaning period.

The farms were selected on the basis of 3 crite-
ria: 1. A prevalence of at least 25% chronic
pleuritis in their slaughter swine; 2. Computer-
ized production monitoring and 3. Owners
willingness to participate in the study. Sero-
logical screening of 20 animals from each herd
confirmed the presence of Actinobacillus pleu-
ropneumoniae, serotype 2, Haemophilus para-
suis and Influenza suis (HIN1). Infections
with these agents have been identified as risk fac-
tors in the development of chronic pleuritis
(Mousing et al. 1989).

Five groups of 60-65 piglets on Farm A and 6
groups of about 50-55 piglets on Farm B were
selected for inclusion in the study. The target age
for inclusion was 14 + 6 days. If a litter was select-
ed all piglets were included except piglets that
had been fostered into the litter. Piglets select-
ed for breeding were excluded because slaugh-
ter records could not be obtained. New groups
from each farm were included in the study at 4
week intervals during the period September, 1989
until January, 1990.

When selected, the piglets were individually
identified with tattoos in both ears, weighed and
bled. Individual records containing informa-
tion such as date of birth, identification of sow
and boar, breed, sow’s parity number, number
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born, number of stillborn, number weaned,
weaning date, dates of illnesses and treatments,
dates of prophylactic procedures, sex, castration
dates if applicable, dates of movements to the
growing or finishing barns, weights and miscel-
laneous comments were maintained throughout
the study period, from September, 1989 through
July, 1990. At 3 week intervals, until they were
20 weeks old, the pigs were bled and weighed.
Thus, all surviving pigs were weighed and bled
at least 7 times at the farms. The pigs were
slaughtered when they had reached a live weight
of approximately 95 kg. However, at the end of
the study period all remaining pigs were slaugh-
tered regardless of body weight.

All pigs were slaughtered at the same slaughter-
house. A blood sample was collected at exsan-
guination. During the routine meat inspection
procedures carcasses with obvious parietal
pleuritic lesions were identified and tagged by
the inspectors. These lesions were classified as
chronic parietal pleuritis (CPPL). Besides the
routine inspection an extensive visual and dig-
ital examination of each pluck was conducted
by the same veterinarian (Christensen 1991). The
type, extent and location of all lesions observed
were recorded on schematic diagrams of the lungs,
thoracic cavity and heart (Fig. 1). The per-
centage of each lobe and the total percentage
of the lungs affected by pneumonic, pleuritic or
other lesions were estimated from these diagrams.
The lesions were qualitatively classified by
their gross appearances according to the follow-
ing definitions:

Mycoplasma-like pneumonia (MPLP):
Purple or grayish purple, sunken and well
demarcated meaty areas usually confined to
the anterio-ventral lobes.

Complicated pneumonia (COMP): Bron-
chopneumonia with purulent exudate in the
bronchi, fibrosis or abscessation.

Acute pleuropneumonia (PLPN-A):
Firm, irregularly shaped areas of hyperemia, hem-

orrhages, grayish foci of necrosis and interlob-
ular edema. The pleura was covered by fibrinous
exudate. Usually confined to the dorso-caudal
lobes.

Subacute-chronic pleuropneumonia
(PLPN-C): Well demarcated areas of necro-
sis or abscessation surrounded by fibrosis.
Chronic fibrotic and adhesive pleuritis was
often associated with these lesions. Usually
confined to the dorso-caudal lobes.

Chronic pleuritis of the dorso-caudal
lobes (CPDC): Chronic pleuritis confined to
the dorso-caudal lobes, often associated with adhe-
sion to the parietal pleura.

Chronic pleuritis of the anterio-ventral
lobes (CPAV): Pleuritis of the anterior ven-
tral pleural surfaces. Often with adhesions to
the parietal pleura and often associated with
CPDC.

Fissures (FISS): Interlobular scarring or
bands of fibrosis located in the anterioventral
lobes.

Pericarditis (PERC): Fibrosis and adhesions
of the pericardium, often involving the myocar-
dium and adjacent pleura. Histo-pathological
examinations of the lesions were not done.
Using the method of Collins et. al. (1989), a tur-
binate perimeter ratio for each nostril was cal-
culated. From the mean turbinate perimeter ratio
(MEANTPR) an atrophic rhinitis score (AR),
0-3 was assigned (Paisley 1991).

The live weight at slaughter was estimated
from the carcass weight by specific formulas for
gilts, barrows or boars (Kjeldsen et al. 1990). The
mean daily gains from the first weighing until
slaughter (MDG14) and from approximately 25
kgs. body weight (fourth weighing) until slaugh-
ter (MDG25) were calculated. Age at slaugh-
ter (SLAGE) was the number of days between
the date of birth and the date of slaughter.

Statistical analysis
The slaughter age and mean daily gains in the
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2 herds were compared by the t-test. The data
were stratified by herd and the same perfor-
mance characteristics were compared in pigs with
and without each specific type of lesion.

The CPPL and PERC were coded as present “17,
or absent “0”. FISS was classified as mild, mod-
erate or severe. For the other lung lesions the
percentage of the total lung surface or parenchy-
ma affected was used as continuous variables.
Atrophic rhinitis scores were assigned, based on
the mean turbinate perimeter ratios (Paisley
1991). A MEANTPR < 0.97 was scored as
AR=3;0.97 < MEANTPR < 1.25 was scored as
AR=2;1.26 < MEANTPR < 1.54 as AR=1 and
MEANTPR > 1.54 as AR=0.

Mean lesion scores based on the percentage of

lung affected were calculated for each herd
and for affected animals within each herd. The
numbers of pigs with multiple lesions were also
calculated. Interaction scores for the most com-
mon concurrent lesions were calculated by
multiplying the individual lesion scores.
Mean daily gains from the first weighing until
slaughter (MDG14), from the fourth weigh-
ing until slaughter (MDG25) and age at slaugh-
ter (SLAGE) were regressed against the lesions
by backward, stepwise, multiple linear regres-
sion (SAS Institute Inc. 1985).

To remain in the model the coefficient of an inde-
pendent variable needed a P-value < 0.05. The
saturated model included up to third order
interaction terms and was of the general form:

MDG = o+, S+B,MPLP+B,COMP+8,FISS+B,CPDC +B,CPAV+B,CPPL+B,PERC+
BoAR+y,MPLP*COMP-+8,MPLP*COMP*FISS...

Where MDG, = Mean daily gain during interval “i”;

i
S = Sex (O=female, 1=male);

MPLP = Mycoplasma pneumonia (% lung tissue affected);

COMP = Complicated pneumonia (% lung tissue affected);

FISS = Fissures (1=mild, 2=moderate, 3=severe);

CPDC = Dorso-caudal pleuritis (% lung surface affected);

CPAV = Anterio-ventral pleuritis (% lung surface affected;

CPPL = Parietal pleuritis (O=absent, 1=present);

PERC = Pericarditis (O=absent, 1=present);

AR = Atrophic rhinitis (scores 0,1,2,3);

MPLP*COMP = Interaction between Mycoplasma pneumonia and complicated pneumonia;
MPLP*COMP*FISS = Interaction between Mycoplasma pneumonia, complicated

pneumonia and fissures;

The intercepts of the regression equations were
used as estimates of the herd mean daily gains
when all lesions were equal to “0” i.e, the mean
daily gain of the “non-diseased group”. From
these equations the impacts of the lesions on
mean daily gains and slaughter age were estimat-
ed by subtracting the intercept from the Herd
mean daily gain or mean slaughter age.
Standard microcomputer software (SAS Insti-
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tute Inc. 1985) was used to tabulate data and to
perform statistical procedures.

Results

Slaughter data was obtained for 593 of the 654
pigs that were included in the study. Nine pigs
from Farm A and 6 from Farm B were lost to
follow-up or had incomplete data and were
excluded from the analyses. The results are
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Table 1. Descriptive statistics for Herds A and B.

HERD A HERD B Pvalue!
TOTAL no. of pigs 326 328
DEAD » 34 (10.43%) 27(7.93%) 0.31
SLAUGHTERED » 292 301
LOST » 9 6
CONDEMNED » 7 4 0.34
CARCWGT kgs. 70.76 67.13 0.001
SLAGE 2 days 181.72 175.85 0.0001
MGD143 » 530 530 0.7
MGD25% » 659 646 0.8

! Differences were tested with the t-test
2 SLAGE = Aage at slaughter (days)

3 MDG14 = Mean daily gan from 14 days of age, until slaughter.

4 MDG?25 = Main daily gain from fourth weighing until slaughter.

based on 283 pigs from Herd A and 295 from
Herd B with complete data.

Table 1 presents some descriptive statistics for
the 2 cohorts. The mean daily gains from 14
days until slaughter and from 25 kgs. until
slaughter were not significantly different between
the 2 herds but the mean slaughter age and
slaughter weight of Herd A pigs were significantly
higher than in Herd B.

Both herds had high prevalences of thoracic les-
ions. Only 7.5% and 1.3% of the pigs in Herds
A and B, respectively, lacked lesions. Herd B had
significantly more pigs with most types of les-
ions than Herd A (Table 2). The mean percen-
tages of lung affected by the various lesions
were higher in Herd B but there were no sig-
nificant differences in percentages of lung invol-
ved in the affected pigs from the 2 herds when
individual lesions were compared. The mean inter-
action scores for multiple lesions were signifi-
cantly higher in Herd B (Table 3).

When the daily gains and slaughter age of pigs
with and without each specific lesion were com-
pared by the t-test, all lesions, except dorso-caud-
al pleuritis in pigs from Herd A, were associated
with lower mean daily gains or an extended
growing period . However, in Herd A, most of
the differences were not statistically signifi-
cant (Table 4). In Herd A pigs, only Mycoplasma-

Table 2. Results of the extensive plucks exarmnations.
The table shows the percentage of pigs affected with
each type of lesion.

HERDA HERDB

LESION ! % of pigs % of pigs P value?
MPLP 62.7 78.7 0.0001
COMP 5.8 9.6 0.08
FISS-3 13 6.3 0.002
FISS-2 13.6 275 0.000
FISS-1 20.2 159 0.001
PLPN-A 24 0.3 0.01
PLPN-C 5.8 12.3 0.01
CPDC 524 62.7 0.007
CPAV 36.6 50.8 0.0001
PERC 4.8 11.6 0.002
AR-3 43 13.2 0.000
AR-2 25.4 339 0.023
AR-1 20.2 224 0.50
AR-0 50.0 27.8 0.0001
CPPL 445 54.2 0.02
MPLP*CPAV 240 38.0 0.0001
MPLP*CPDC 30.7 48.8 0.0001
CPDC*CPAV 20.5 329 0.001
MPLP*CPAV*CPDC 134 24.6 0.001
NONE 75 1.3 0.02

1. MPLP = Mycoplasma pneumonia; COMP = complicated
pneumonia; FISS-3 = severe interlobular scarring and fibro-
sis; FISS-2 = moderate mterlobular scarring and fibrosis; DISS=1
= mild interlobular scarnng and fibrosis, PLPN-A = acute-
pleuropneumomia; PLPN-C = subacute/chronic pleurop-
neumonia; CPDC = dorsocaudal pleuritis, CPAV = anterio-
ventral pleuritis; PERC = penicarditis, AR-3 = severe atrophic
rhinitis; AR-2 = moderate atrophic rtumitis; AR-1 = muld atrop-
hic rhunitis; AR-0 = no atrophic rhunutis; CPPL = parietal pleur-
tis; NONE = no recorded lestons.

2 The significance of the differences were tested by the
Chr-square test
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Table 3. Mean lesion scores expressed as the percen-
tage of lung affected.

TOTAL HERD AFFECTED PIGS

LESION! HERDA HERDB HERDA HERDB
MPLP 3.93 5.83* 6.33 7.46 ns
COMP 023 0.67* 4.00 7.03 ns
CPAV 1.93 2.79* 5.32 5.53ns
CPDC 377 5.19* 7.21 823 ns
MULTIPLE LESIONS

MPLP*COMP 0.67 4.90 **
MPLP*CPAV 7.92 14.33 *
MPLP*CPDC 1422 3024 **
CPAV*CPDC 1632  30.57ns
MPLP*CPAV*CPDC 5239  85.40ns
COMP*CPAV 0.46 525*
COMP*CPDC 0.80 423 %
* = 0.05>p>0.01; **=0.01>p>0.001; ns=p>0.05

1 For abbreveations see Table 2.

like pneumonia and severe atrophic rhinitis
(AR=3) were associated with significantly lower
mean daily gains from the first weighing until
slaughter (MDG14) and only Mycoplasma-like
pneumonia significantly affected gains during
the interval from the fourth weighing (MDG?25)
until slaughter. Only severe atrophic rhinitis
(AR3) significantly increased the growing peri-
od (SLAGE).

In Herd B, all lesions except fissures were asso-
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ciated with significantly lower MDG14. Dorso-
caudal pleuritis and fissures were not associated
with significantly lower MDG25. Mycoplasma
pneumonia, complicated pneumonia and dorso-
caudal pleuritis did not significantly affect SLA-
GE (Table 4).

Multiplication of the differences in mean daily
gains of pigs with and without each lesion by the
percentage of pigs with each lesion was done to
estimate the amount each lesion changed the
mean daily gain of the herd. Totaling the con-
tributions of each lesion provided an estimate
of the additive effect of all the lesions if no
multiplicative effects of lesions was assumed.
Using this procedure the estimated reductions
in MDG14 were 25.3 grams (4.78%) and 63.0
grams (11.8%) in Herds A and B, respectively.
Estimated reductions in MDG25 were 33.0
grams (5.0%) and 99.1 grams (18.75% ), respec-
tively.

‘When modeling the effects of the lesions on mean
daily gains by backward, stepwise multiple
regression, initially, it appeared that several
interactions between lesions were important.
However, when the main effects of the lesions
that interacted were forced into the models
none of the interactions were significant.

In Herd A, mean daily gain during the interval

Table 4. Differences in rates of gain (gain/day) and age (days) at slaughter in pigs with each type of lesion at

slaughter compared to pigs without lesions.

HERD A HERD B
LESION MDGI14 MDG25 SLAGE MDG14 MDG25 SLAGE
MPLP —18** —26** +1.56 —14* -26* +1.97
COMP -15 -14 +3.36 —45* —81*¥* +5.1
CPDC +8 +5 -0.81 -17* -14 +0.92
CPAV -14 -19 +2.93 —30%* —42%* +6.85%*
PERC -18 -18 +9.11 —64%* —80*** +11.2%*
FISS =27 =27 +7.66 -14 -16 +4.17*
AR3 ~34%x% -39 +6.87* —60*** —Q4xx¥ +10.5%*
CPPL -14 -12 +2.69 —21%* —28% +4.73%*

Differences were tested for significance with the t-test.
*ik = p<0.001.
For abbreviations see Table 2.
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* = 0.05<p<0.01;

** = 0.01<p<0.001;
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Table 5. The results (p-values of backward step-
wise regression of mean daily gains and slaughter age
against the lesions 1n Herd A.

Table 6. The results (p-values of backward step-
wise regression of mean daily gains and slaughter age
against the lesions in Herd B.

Variable MDG14 MDG25 Slaughter age Variable MDG14 MDG25 Slaughter age
Intercept 0.0001 0.0001 0.0001 Intercept 0.0001 0.0001 0.0001
MPLP % 0.006 0.0001 0.0527 MPLP % 0.0001 0.0001

CPDC % 0.0122 0.0279 0.0152 CPAV % 0.0006 0.0002
CPAV % 0.0007 0.0052 0.0003 FISS-2 0.0481 0.0345
FISS-2 0.0238 0.0310 FISS-3 0.0402

AR=3 0.0044 0.0115 AR=3 0.0001 0.0001 0.0004
AR=2 0.0033 0.0061 AR=2 0.0087 0.0147 0.0261
AR=1 0.0388 0.0080 AR=1 0.0153 0.0118 0.0340
COMP % 0.0493 COMP % 0.0059 0.0001

MDG14 - INTERCEPT = 530- 557 = 27 g (4.8%)
MDG25 - INTERCEPT = 659 - 690 = —31 g (4.5%)
Mean SLAGE! - Intercept = 181.1 -179.7 =

2.0 days (1.1%)

MDG14 - INTERCEPT =530-628 =98 g (15.4%)
MDG25 - INTERCEPT =646 - 783 = -137 g (17.5%)
Mean SLAGE - Intercept =175.6 -158.9 =

16.7 days (10.5%)

1 Mean SLAGE = Mean slaughter age.
For abbreviations see Table 2.

from the first weighing until slaughter (MDG14)
was reduced by an estimated 27 grams (4.8%)
by the combined effects of all the lesions.
Dorso-caudal pleuritis was associated with
increased mean daily gains. Mean daily gain
during the interval from the fourth weighing (ca.
25 kg. body weight) until slaughter (MDG25)
was reduced by an estimated 31 grams (4.5%)
by the combined effects of the lesions. Com-
plicated pneumonia was associated with signi-
ficantly decreased MDG25 but not MDG14. The
results of the regression models were very simil-
ar to the estimates obtained from the t-test.
The growth and fattening period (SLAGE)
was extended an estimated 2 days by the com-
bined effect of the lesions. Mycoplasma-like
pneumonia, anterio-ventral pleuritis and fis-
sure-2 added time to the growth period while
dorso-caudal pleuritis was associated with a
nonsignificant shorter growth period. The final
regression models for Herd A are shown in
Table 5.

In Herd B, mean daily gains during the interval
from the first weighing until slaughter were
reduced by an estimated 98 grams (15.4% ) by

For abbreviations see Tables 2 and 5.

the combined effects of all the lesions. Severe
fissures (FISS-3) (p=0.04) were associated with
increased mean daily gains. The estimate obta-
ined from the t-test results was 63 grams. Mean
daily gain during the interval from the fourth weig-
hing (ca. 25 kg. body weight) until slaughter was
reduced by an estimated 137 grams (17.5%) by
the combined effects of Mycoplasma-like pne-
umonia, complicated pneumonia and atrophic
rhinitis. This compares with an estimated 99.1
grams reduction based on t-test results.

The growth and fattening period was extended
by an estimated 16.7 days (10.5% ) by the com-
bined effects of fissures, anterio-ventral pleuri-
tis and atrophic rhinitis. The final regression
models for MDG14, MDG?25 and SLAGE are
shown in Table 6.

Discussion

Comparing the effects on growth rates of lesions
detected at slaughter by the t-test has several flaws.
First, categorization of the lesions as present
or absent does not address the possibility that
the effects are related to the degree of lung
involvement. However, categorization of the
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degree of lung involvement as above or below
the median score of affected pigs did not incre-
ase the significance of the observed differences
(Paisley 1991). Second, comparing growth rates
of pigs with and without a specific lesion does
not take into account the effects that other les-
ions might have. This can lead to comparison of
growth rates in groups of pigs with different dise-
ases or combinations of diseases rather than com-
paring diseased and non-diseased groups. This
might result in over- or under-estimation of
the importance of some lesions. In this study most
pigs had more than one type of lesion. Fifty-nine
(20.8% ) Herd A pigs and 48 (16.3% ) Herd B pigs
had Mycoplasma-like pneumonia as the only
recorded lesion. Only 22 pigs from Herd A
and 4 pigs from Herd B had no thoracic lesion.
In addition, based on the turbinate perimeter
ratios, the majority of pigs had some degree of
atrophic rhinitis. Atrophic rhinitis was shown to
have a negative effect on growth in both herds.
The estimated reductions in mean daily gains from
14 days until slaughter were 25.3 and 63.0 grams
in Herds A and B, respectively, when the mean
daily gains of pigs affected and non-affected by
each type of lesion were compared.

The estimated reductions in mean daily gains from
the first weighing, at about 14 days of age until
slaughter, estimated by backward stepwise
regression analyses were 27 and 98 grams in the
respective herds. The estimated reduction in mean
daily gain between the fourth weighing, at
about 77 days of age and 25 kgs. body weight,
were 31 and 137 grams in the 2 respective herds.
These estimates are probably more realistic
than those derived from comparison of growth
rates in pigs with and without a single specific
type of lesion because most of the pigs had
multiple lesions.

Chronic pleuritis was of major interest in this study
because it is thought to cause significant reduc-
tions in growth rates in swine. Christensen
(1982, 1984) reported that pigs with chronic
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pleuritis took 7 or 12 days longer to reach slaug-
hter than non-affected pigs. Chronic pleuritis is
generally regarded to be evidence of an earli-
er Actinobacillus pleuropneumoniae infection
(Nielsen & Mandrup 1977, Christensen 1981,
Friendship et al. 1984, Derosiers & Moore
1986, Saunders et al. 1981, Mousing et al. 1989).
In the present study chronic pleuritis was cate-
gorized by location: Dorso-caudal pleuritis,
anterio-ventral pleuritis and parietal pleuritis.
Pleuritis confined to the dorso-caudal lobes is
primarily associated with Actinobacillus pleurop-
neumoniae infections. Anterio-ventral pleuri-
tis is not commonly reported as a sequela to
Actinobacillus pleuropneumoniae infections
but is often associated with lesions such as per-
icarditis and complicated pneumonia. Parietal
pleuritis was detected during the routine inspe-
ction and was usually associated with anterio-
ventral or dorso-caudal pleuritis or both. When
compared by the t-test, parietal pleuritis and
dorso-caudal pleuritis appeared to be associated
with decreased mean daily gains and increased
age at slaughter. The differences were statisti-
cally significant only in Herd B. However, when
the pigs with anterio-ventral pleuritis were
excluded there were no differences in mean
daily gains or slaughter ages in pigs with and
without parietal pleuritis. The same was true for
pigs with dorso-caudal pleuritis. Reductions in
mean daily gains associated with parietal or
dorso-caudal pleuritis appear to be due to the
effects of anterio-ventral pleuritis or other con-
current diseases such as Mycoplasma pne-
umonia, complicated pneumonia, anterio-ven-
tral pleuritis, pericarditis and atrophic rhinitis.
These results were confirmed by stepwise
backward multiple regression models. Mycop-
lasma pneumonia, complicated pneumonia,
anterio-ventral pleuritis, pericarditis and atrop-
hic rhinitis warrant more attention than Actinob-
acillus infections with regard to their effects on
growth rates in these 2 herds.
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The impact of the diseases on the herd growth
rates might have been underestimated if the ani-
mals that lacked lesions were animals that had
recovered from the diseases and had total reso-
lution of the lesions before slaughter. It is like-
ly that resolution of some lesions occurred.
Serious over-estimations of the effects of lesions
on growth might occur if concurrent infections
and interactions between the lesions are not con-
sidered. For example, chronic parietal pleuritis
(CPPL) and dorsocaudal pleuritis (CPDC)
appeared to be associated with reduced weig-
ht gains when the pigs were grouped according
to presence or absence of these lesions. Howe-
ver, in regression models for MDG14 and
MDG?25 and SLAGE, the effects of CPDC
and CPPL were either nonsignificant or associated
with increased mean daily gains.

The R values of the regression models ranged
from approximately 0.09 to 0.27. This means that
the lesions accounted for only 9-27% of the
variation in mean daily gain and length of the
growing period in the 2 herds. The remaining 70-
90% of the variations were due to factors such
as environment, feed, genetics, management
systems and others that were not studied.
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Sammendrag

En epidemiologisk og pkonomisk undersggelse af luft-
veshidelser 1 2 danske svinebescetrunger: Preevalens af
luftvejshidelser ved slagtming og disses betydrmng for ul-
veekst.

En sammenligning af tilvaekstrater for svin med og uden
specifikke lesioner ved brug af t-test, og en sammen-
ligning af veekst for svin med forskellige leesioner ved
brug af regressions modeller péviste, at Mycoplas-

ma-lignende pneumoni, komphceret pneumonia, ante-
rio-ventral pleuritis, fissurer og atrofisk rhinitis ned-
satte den gennemsnitlige daglige vaekst og forggede slag-
tealder i signifikant grad. Den samlede indflydelse af
leesioner pd gennemsnitlig daglig vakst i perioden fra
14 dage til slagting (MIDDG14) blev estimeret til en reduk-
tion pa 27 gram, og l&sionerne medfgrte endvidere, at
perioden blev forlenget med 2 dage 1 besztning A.
Reduktioner i MDG14 var stgrre 1 bestning B, nem-
lig henholdsvis 98 gram og 16,7 dage. Fald i gennem-
snitlige daghge vaekstrater 1 perioden fra fierde vejning
til slagtning (MDG?25) var 31 gram 1 bestning A og
137 gram i besztning B. Kromsk dorso-kaudal og
parietal pleuritis havde ingen negativ effekt pé til-
vekstraterne i hverken bestning A eller B, nir der
ikke fandtes andre lzsioner. Interaktion imellem
lzsioner zndrede ikke estimaterne i betydelig grad.
Korrelationskoficienterne fra regressionsmodellerne
viser, at forekomst og udbredelse af lzsioner ved
slagtning kun forklarer 13-27% af variationerne i til-
vzkstrater 1de to besztninger.
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