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S U M M A R Y

A total of 838 outbreaks of fatal Hae-
mophilus somnus infections in herds
of cattle were diagnosed at provincial
veterinary laboratories in Manitoba,
Saskatchewan, Alberta and British
Columbia during the period 1969-
1978. The indexi cases from these out-
breaks included 759 cases of throm-
boembolic meningoencephalitis, 78
cases of fibrinous pneumonia with
pleuritis and one case of H. somnus
abortion. The epizootics were subdi-
vided on the basis of province, class
and age of cattle and seasonal occur-
rence. Most outbreaks occurred in a
feedlot-type of operation, approxi-
mately four weeks after arrival of the
cattle. There was often a history of
respiratory disease prior to an out-
break and in some cases thromboem-
bolic meningoencephalitis had
occurred in the herd the preceding
year. The average morbidity-mortality
ratio was 2.7/ 1. The average economic
loss per herd was $3 190 based on an
average of 15 sick animals and five
deaths per affected herd.

R SU ME

Infections A Haemophilus somnus I.
Une etude retrospective des pertes su-
bies dans les troupeaux de bovins de
rouest du Canada de 1969 i 1978.
De 1969 a 1978, les laboratoires pro-
vinciaux du Manitoba, de la Saskat-
chewan, de l'Alberta et de la
Colombie-Britannique rapporterent
un total de 838 eruptions d'infections
bovines fatales, attribuables a Hae-
mophilus somnus. Ce nombre incluait
759 cas de meningo-enc6phalite
thrombo-embolique, 78 cas de pleuro-
pneumonie fibrineuse et un cas d'avor-

tement. La subdivision des epizooties
tenait compte de la province, de la
classe et de l'age des bovins, ainsi que
de l'incidence saisonniere des infec-
tions a H. somnus. La plupart des
eruptions se produisirent dans des
parcs d'engraissement, environ quatre
semaines apres rarrivee des bouvil-
lons. Une anamnese de troubles respi-
ratoires precedait souvent une erup-
tion et, dans certains cas, la
meningo-encephalite thrombo-emboli-
que avait sevi dans le troupeau, l'annee
precedente. Le rapport morbidite-
mortalite atteignait en moyenne 2.7/ 1.
Les pertes economiques atteignaient
environ $3 190 par troupeau, lors-
qu'on y denombrait 15 sujets malades
et qu'on y enregistrait cinq mortalites.

INTRODUCTION

The clinical-pathological entity, infec-
tious thromboembolic meningoence-
phalitis (ITEME), which was first rec-
ognized in feedlot cattle in Colorado in
1956 (8), was later shown to be caused
by a Haemophilus-like bacterium (10).
In Canada, this disease was initially
diagnosed in beef cattle in Alberta in
1969 (11) and less than a year later in
Ontario (19). It is presumed that the
infection was introduced into Alberta
from the United States and that it was
subsequently spread to Ontario and
other provinces via inapparently
infected, western feeder cattle. Since
1975 H. somnus infections have also
been reported from several European
countries (15, 18).

Following the first description of
ITEME in Alberta in 1969 (11), it was
then recognized in Saskatchewan and
Manitoba in 1970 and in British
Columbia in 1973. Since 1973, ITEME

and other syndromes (2, 3, 14, 20)
associated with H. somnus infection
have continued to be a major problem
for beef producers in western Canada.
Recognition of this problem has
resulted in research aimed at (a) its
pathogenesis and epizootiology (4, 5,
6, 13), (b) the characteristics of the
etiological agent (1, 7) and (c) the
immune response of cattle to the orga-
nisms (6, 9, 12, 21).
The objectives of this retrospective

study were: (i) to determine the
monthly incidence of H. somnus dis-
ease by herd, class and age ofcattle, (ii)
to identify and reevaluate common
management and epidemiology fea-
tures and (iii) to estimate the economic
losses from morbidity and mortality.

MATERIALS AND METHODS

During the summer of 1978, diagnos-
tic records for the period October 1,
1968 to September 30, 1978 from all
Provincial Veterinary Laboratories in
Manitoba, Saskatchewan, Alberta
and British Columbia were searched
manually or by computer for all diag-
noses of mortality associated with H.
somnus infection. Copies of all
appropriate records were made. Only
the index case (first submission of a
whole carcass or representative
tissues) from each H. somnus infected
herd was used in the compilation of
annual incidence figures.
Accepted syndromes associated

with H. somnus infection included: (a)
the classical ITEME, (b) primary res-
piratory disease (usually fibrinous
pneumonia and pleuritis) without
involvement of the central nervous
system (CNS) or (c) sporadic abor-
tions in association with a clinical his-
tory of an earlier ITEME-like disease
in the herd. Not included were cases of
primary infertility in 1974 to 1976 in
eight herds in Alberta in which there
was an associated H. somnus infection
of the mucosa of the female or male
genital tracts (G. Klavano, personal
communication).
The basis for a diagnosis ofITEME

was the presence of typical gross or
microscopic lesions in theCNS with or
without isolation of H. somnus. The
basis for the diagnosis ofHaemophilus-
associated primary respiratory disease
or abortion was the recovery of H.
somnus from tissues and the exclusion
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of other known etiological agents
(usually bacteria or viruses). It was not
feasible to review tissue sections
microscopically from all diagnosed
cases of H. somnus infection nor to
acquire all isolates of H. somnus from
these cases for biochemical characteri-
zation.

Factors selected for evaluation as
contributory to the development of
infection in affected herds over the
survey period included: (a) the class,
age, breed and sex ofthe affected cattle
(b) the seasonal variation in the occur-
rence of the disease, (c) the housing or
handling system in effect in these
herds, (d) the type of ration and
whether or not silage was fed, (e) the
length oftime animals were in the feed-
lot or the length of time after weaning
before the outbreak began, (f) whether
infectious bovine rhinotracheitis
(IBR) vaccine was used or whether
respiratory disease occurred prior to
the outbreak and (g) whether the herd
had experienced outbreaks in previous
years.

In the estimation of losses we calcu-
lated mean morbidity and mortality
rates based on 20 small herds, 15
intermediate-sized herds and ten large
herds. These rates were then applied to
the total number of herds affected for
one year or for the ten year period.
These rates were also applied to the
total bovine population at risk by
means of a conversion factor of four
based on the assumption that only one
ofevery four outbreaks was referred to
a diagnostic laboratory for confirma-
tion of the clinical diagnosis.

TABLE I
PATHOLOGY AND BACTERIOLOGY RESULTS FROM
INDEX CASES OF 838 HERD OUTBREAKS OF

H. SOMNUS INFECTION IN MANITOBA,
SASKATCHEWAN, ALBERTA AND

BRITISH COLUMBIA IN THE DECADE 1969-1978

Pathological Cases Isolations of
Diagnosis Positive H. somnus

ITEME 759a l70b
Pneumonia and
pleuritis 78 78

Abortion 1 I
Totals 838 249

a206 cases of ITEME were observed to have
pulmonary lesions and 96 cases had arthritis
(one or more joints)

b1 15 index cases of ITEME were not cultured,
therefore, an isolation rate of 170/644 (26.4%)
was achieved.

1). Primary H. somnus respiratory
infections were not diagnosed until
1973 and were seen with a gradually
increasing frequency thereafter.
The yearly distribution of outbreaks

is broken down further into cumula-
tive quarterly totals (Figure 2). There
is a definite seasonal pattern of distri-
bution, the greatest prevalence being
in the fall quarter (October through
December) in a close temporal associ-
ation with introduction of cattle into
feedlots.
The age distribution of the, 838

index cases is shown in Table IMI. The
age group most commonly affected
was seven to nine months old (38.1%).
Seventy-five percent of affected cattle
were four to 12 months old while
80.6% were one to 12 months old.
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Figure 1. Occurrence of laboratory-confirmed
Haemophilus somnus disease in herds in west-
ern Canada, 1969-1978.
*Includes one index case of abortion due to H.
somnus.
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Figure 2. Cumulative quarterly distribution of
outbreaks of Haemophilus somnus infection in
herds in western Canada, 1969-1978.

RESU LTS

A total of 838 index cases of fatal H.
somnus infections were found (Table
I). This total included 759 cases of
ITEME, 78 cases of H. somnus - asso-
ciated fibrinous pneumonia or pleuri-
tis and one case of H. somnus abor-
tion. This abortion was not associated
with obvious illness of the dam or
other cattle in the herd.
The distribution of the 838 out-

breaks by production year and pro-
vince is shown in Table II. The first
outbreaks of ITEME were seen in
feeder cattle in Alberta in 1969, fol-
lowed closely by outbreaks in Saskat-
chewan and Manitoba in purchased
feeder cattle, the source ofwhich could
not be traced.
The yearly incidence of fatal infec-

tions is depicted in a histogram (Figure

TABLE II
DISTRIBUTION AMONG THE WESTERN CANADIAN PROVINCES OF 838 HERDS THAT EXPERIENCED

OUTBREAKS OF H. SOMNUS
INFECTIONS IN THE DECADE 1969-1978

Production Number of Outbreaks in Herds in Total

Year Manitoba Saskatchewan Alberta British Columbia Outbreaks

1969 0 0 2 0 2
1970 0 1 0 0 1
1971 1 5 5 0 11
1972 0 9 42 0 51
1973 0 21 70 8 99
1974 3 39 86 5 133
1975 0 22 68 6 96
1976 4 44 80 2 130
1977 10 68 55 7 140
1978 14 85 63 13 175

Totals 32 294 471 41 838
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TABLE III
DISTRIBUTION BY AGE OF INITIAL FATAL CASES OF

H. SOMNUS INFECTIONS IN 838 HERDS DURING THE 1969-1978 DECADE

Age
in No. of Cattle Affected Total no.

Months ITEME Pneumonia/ Pleuritis Cattle Affected

<4 11 35 47'
4-6 154 20 174
7-9 310 9 319
10-12 129 6 135
13-18 4 2 6
19-24 21 2 23
> 24 25 0 25

Unknown 105 4 109

Total 759 78 838'
'Includes one abortion

The association between the devel-
opment of H. somnus disease, the type
of farm operation, the presence of res-
piratory disease in the four week
period prior to the outbreak and some
other factors is shown in Table IV.
When outbreaks occurred in feedlots
the time cattle had been there prior to
development of disease ranged from
one week to seven months, with a
mean of 4.5 weeks. It should be noted
that 26 herds had outbreaks in succes-
sive years. A total of42 premises (four
in British Columbia, 19 in Alberta, 19
in Saskatchewan) had two or more
outbreaks during the study period.
One feedlot had four outbreaks, five
herds had three outbreaks each and 36
herds had two outbreaks each. Seven-
teen of these 42 herds were feedlots, 14
were cow-calf operations, one was a
dairy farm and ten were of unknown
status.

In addition to the data on previous
respiratory disease (Table IV) con-
comitant cases of other diseases were
diagnosed, namely, 20 cases of cocci-

diosis, one of navel infection, one of
enteritis (salmonellosis), one of IBR-
like clinical disease from which bovine
virus diarrhea (BVD) virus was iso-
lated, one case of association of
affected feeder calves with an adjoin-
ing pen of yearling steers having signs
and oral lesions suggestive of BVD,
one of neonatal IBR of the rumen and
lung (diagnosis by histology and
immunofluorescence), one ofadenovi-
ral pneumonia (histological diagnosis)
and one of Mycoplasma agalactiae
infection of the lung. For ten cases
only were attempts made to isolate
viruses from lung or liver but in only a
single case (mentioned above) was a
virus (BVD) isolated. Although spe-
cific association of these infections or
conditions with the development ofH.
somnus disease could not be shown
conclusively, there was an apparent
pattern of events in the development of
many outbreaks.
The diagnosis of 78 outbreaks of

primary pneumonia or pleuritis consi-
dered to be caused by H. somnus was

mentioned previously (Table I). This
condition was first recognized in 1973,
reached a peak of 18 cases in 1975 and
subsequently remained at a fairly con-
stant level (Figure 1). A further break-
down ofthese 78 cases by age and type
of cattle, type of operation, and season
of the year is presented (Table V). The
seasonal prevalence was different from
the classical ITEME since more cases
were seen in the spring and summer
quarters, particularly in nursing calves
on pasture. Also, relatively more cases
were observed in calves under four
months ofage as well as in dairy calves
as compared to beef calves.
The crude rate of isolation of H.

somnus from these 838 outbreaks was
29.7% (249/838), the correcte'd rate
being 34.4% (249/723), since 115 cases
were not cultured. In 205 of the 723
cases cultured the cattle had been
treated parenterally with antibiotics.
The isolation rate from treated ani-
mals was 31.7% (65/205) compared to
35.5% (184/518) for untreated ones.
An observation made at the Alberta
Veterinary laboratory (Lethbridge)
was that the H. somnus isolation rate
from antibiotic treated animals with
typical ITEME lesions was improved
by culturing from pneumonic lesions
(if present) as compared to brain. In a
few cases presented to the Department
of Veterinary Clinical Studies, the
organism was readily cultured from
blood or cerebrospinal fluid collected
from untreated, clinically sick cattle.
However, culture was usually negative
from tissues of such animals if they
died later than one day after the start
of antibiotic therapy. Also, H. somnus-
was isolated on occasion at necropsy
from joint fluid of animals that had

TABLE IV
THE ASSOCIATION OF M ANAGEMENT, H ANDLING AND OTHER FACTORS

WITH THE DEVELOPMENT OF H. SOMNUS DISEASE IN 838 HERD OUTBREAKS DURING DECADE 1969-1978

No. Herds Where a Program or Factor Known

Type of No. Herds Silage Preceding Weeks In IBR ITEME In Weeks Post-
Management Affected Feeding Resp. Disease Feedloe Vacc'd Previous Yearb weaning'
A. Cow-calf 327 21 36 nad 26 4 0
B. Feedlot 375 60 38 83 26 17 8
C. Cow-calf

and feedlot 27 8 5 0 6 4 17
D. Dairy 29 7 11 na 0 1 na
E. Unknown 80 4 5 0 0 0 0

Totals 838 100 95 83 58 26 25
(I1.9%) (11.3%) (9.9%) (6.9%) (3.1%) (3.0%)

'Time in feedlot until development of the disease ranged from one week to seven months, the mean being 4.5 weeks.
bA total of 42 herds experienced losses from H. somnus infections in two or more years during 1969-78.
cTime from weaning until development of the disease ranged from one week to 12 weeks, the mean being four weeks.
dna = not applicable.
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TABLE V
CLASSIFICATION OF 78 INDEX CASES OF H. SOMNUS PNEUMONIA WITH

PLEURITIS BY AGE AND TYPE OF CAITLE DURING 1968-1978

Age in Type of Cattle Number of
Months Beef Dairy Unknown Cases
<4 23 11 1 35
4-6 8 1 1 20
7-9 9 0 0 9
10-12 5 0 1 6
12 3 1 0 4

Unknown 0 0 4 4
Totals 58a 13 7 78

a34 of these beef operations were classed as feedlots and the remaining 24 were classed as cow-calf
operations. In 16 of the cow-calf operations the index cases were nursing calves at pasture.

TABLE VI
MORTALITY FROM H. SOMNUS INFECTIONS ON BASIS OF HERD (UNIT) SIZE

DURING DECADE 1969-1978

Numbers of Animals in Unit

25-100 100-400 > 400
Average
Mortalitya 7.0% 3.4% 1.3%

Morbidity/ Mortality
Ratio 2.7/1.0

aMortality calculated from data from 20 smaller units, 15 intermediate units and ten larger units.

TABLE VII
ESTIMATED LOSSES FROM OUTBREAKS OF H. SOMNUS INFECTIONS

DURING 1969-1978 IN WESTERN CANADA

To 838 Herds
Mortality
$2.20 x 227.3 kg x 5 animals x 838 $ 2 095 215
Morbidity
$46 x 15 sick animals x 838 578 220
Total 2 673 471

To the Industry
Assuming that only 25% of ITEME outbreaks
are referred to diagnostic laboratories
$2 673 471 x 4 $10 693 885

acute arthritis and ITEME. In one
case of ITEME the organism was re-
covered at postmortem from the brain
but also from the urine ofa feeder steer
that had a hemorrhagic cystitis and
renal infarcts in association with
septicemia.
A final objective of the study was to

estimate the economic losses from H.
somnus infections. A baseline morbidi-
ty/ mortality ratio (Table VI) was
compiled from case records in which
complete histories were provided by
the submitting veterinarian. This ratio
was then applied to the 838 herds that
had confirmed outbreaks (Table VII).
A market price of $1 per lb ($2.20/ kg)
live weight was used to estimate mor-
tality losses and a figure of $46 per
head was used to estimate morbidity
losses. This total cost was multiplied
by a factor of four to take into account

the assumption that a single outbreak
in every four is referred by veterinar-
ians to diagnostic laboratories. On this
basis it was estimated that the eco-
nomic loss from H. somnus infections
over the period 1969-1978 amounted
to over $10 x 106.

D I S C U S S IO N

With the exception of Manitoba the
distribution of the 838 outbreaks of
haemophilosis by province (Alta. 471,
Sask. 294, Man. 32, B.C. 41) generally
agreed with the estimated beef cattle
population (approximate proportion
of 7:4:2: 1) of these provinces (17). The
reason for Manitoba's definite
underrepresentation in outbreaks is
not clear. As Alberta was the first pro-
vince in Canada to encounter out-
breaks of ITEME it could be argued
that this would have been expected on

the basis ofa larger population of beef
cattle in comparison to all other pro-
vinces (17).

In this study the data compiled on
the seasonal occurrence of H. somnus
infections and the age and class of cat-
tle affected were generally similar to
previous reports (2, 6, 11, 13). Some
differences were noted and remain
unexplained: more outbreaks occurred
during the summer, a greater percen-
tage of epizootics was seen in cow-calf
(39%) or dairy (3.5%) operations and
the infection affected slightly younger
cattle.
Although management factors

could not be positively correlated with
development of ITEME, there
appeared to be a pattern of association
as indicated by other authors (2, 4, 5, 6,
14). Factors that we considered signif-
icant were: (a) the feedlot environment
which includes the purchase of cattle
from varied sources, (b) the presence
of respiratory disease in the cattle
prior to the development ofH. somnus
associated disease, (c) the length of
time cattle were in the feedlot or calves
had been weaned before development
of H. somnus infection and (d) the
presence of ITEME in the herd the
preceding year. The practice of feeding
silage was not shown to be contribu-
tory to infection although in only one
case was silage submitted for culture
with negative results. Similarly, it
could not be shown that IBR vaccina-
tion prevented or modified H. somnus
infection as has been suggested
(Green, P.D., personal communica-
tion).
The identification of 78 cases of

primary H. somnus respiratory infec-
tion without concurrent ITEME was
considered unusual although a variety
of lesions of the respiratory tract have
been described, usually in association
with ITEME (2,4,6, 14). A number of
possible reasons for this occurrence
includes: (a) improved isolation rates
of H. somnus through better cultural
procedures and (b) increased associa-
tion by clinicians and pathologists of
laryngitis, broncho-pneumonia with
vasculitis and fibrinous pleuritis with
H. somnus infections.
Although some investigators (2, 5)

have suggested that some viruses (e.g.
IBR) may predispose to H. somnus
respiratory infections and some vir-
uses (IBR, BVD, P13, adenovirus)
were isolated from or identified in fatal
cases of H. somnus infection in this
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study, no conclusions were possible.
Since BVD virus is known to be
immunosuppressant this could con-
ceivably interfere with the calfs nor-
mal defense mechanisms. The con-
comitant presence of pasteurellae with
H. somnus in a few cases and ofmyco-
plasmas in one case also indicated that
multiple infections can occur in these
types of pneumonia.

This survey generally supported the
theory that H. somnus initially affects
the respiratory tract (2, 5, 6) but did
not specifically identify any novel
means of transmission of H. somnus.
However, the isolation of these bacte-
ria from urine in one case of ITEME
and the recognition of vasculitis and
thrombosis in the intestinal submu-
cosa in a number of cases indicates
that a fecal or urine-to-oral transmis-
sion route should at least be consi-
dered in future studies.

Finally, our estimations of eco-
nomic losses from H. somnus infec-
tions are generally similar to figures
presented by others (16). Estimated
morbidity rates in this study were
approximately the same as those seen
in Alberta (Green, P.D., personal
communication). Mortality rates were
higher than one study (16) but lower
than in unpublished results from
Alberta (Green, P.D., personal com-
munication). Our estimates of morbid-
ity losses were much lower than the
latter study but in both instances the
figures appear to be more realistic than
what has been previously available to
the beef producer or to the veteri-
narian.
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