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Au Canada, on rapport chaque ann6e en-
viron 100 cas sporadiques de brucellose.
Dans un h6pital montr6alais, au cours des
sept premiers mois de 1963, on a admis
trois malades qui travaillajent tous dans
une entreprise de conserve de viande. Chez
l'un, qui se plaignait de douleurs, l'6lectro-
cardiogramme pr6sentaient des change-
ments caract6ristiques d'une myocardite ?i
brucelia. Sa gu6rison a 6t6 rapide. Des
sympt6mes de neurasthsnie et d'anxi6t6 sont
courants et ont 6t6 observ6s dans 2 de ces 3
cas. L'h6moculture 6tait positive dans deux
cas; le troisi.me pr6sentait un test d'agglu-
tination positif (1:10,240). Chez certains
malades qui ont 6t. fr.quemment en con-
tact avec l'agent infectieux, Ia r6action
d'agglutination peut .tre 6quivoque et d'in-
terpr6tation difficile. Les trois malades ont
bien r6agi . Ia t6tracycline; Ia strepto-
mycine et les corticoides peuvent jouer un
r6le utile pour traiter certains malades. Une
association d'antibiotiques et de vaccin
peut avoir sa place dans l'arsenal th6ra-
peutique. D'apr.s le programme en cours,
la maladie devrait .tre 6limin6e dans le
b6tail canadien . partir de 1967.
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These three cases all occurred in occupationally
exposed individuals. This appears to be the com-
mon mode of infection at present, whereas 15 to
30 years ago the disease was more commonly milk-
borne and occurred in epidemics rather than
sporadically as it does now.

CASE REPORTS

CASE 1 (Fig. La) -This 42-year-old Dieppe veteran
was a truck driver who was employed up to the time
of admission picking up garbage and refuse at various
places, including a packing plant where he handled
discarded carcases of animals. He was admitted to
hospital on January 7, 1963, with a six-week history
of diffuse aches and pains, alternating chills and
sweats, anorexia, 35-lb. weight loss and a slight dry
cough. On examination he had an elevated tempera-
ture. His pulse rate was 128 per minute and remained
elevated, and his blood pressure was 106/70 mm. Hg.
Both liver and spleen were enlarged. His erythrocyte
sedimentation rate was 36 mm. per hour and his
leukocyte count was 4250 per c.mm. with a moderate
neutropenia. Radiographs of his chest were negative.
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Fig. la.-Brucellosis: Clinical course of Case 1.
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Fig. Ib-Brucellosis: Case 1. Serial electrocardiograms
showing possible evidence of myocarditis.

until March 29, when he was seen in the clinic and
appeared quite well, though easily fatigued.
On April 26 he was seen again in the clinic, com-

plaining of being easily fatigued, dyspepsia, depression
and anxiety. He was readmitted and administration of
tetracycline was resumed. However, all findings sug-
gested inactivity of the brucellosis (agglutination level
was then 1:320) and he was discharged on tran-
quillizers. He had developed polycythemia and gout,
apparently unrelated to his brucellosis.
He returned to work about July and was seen in the

clinic in September 1963 and January 1964. He was
still said to be "rather nervous

CASE 2 (Fig. 2) .-This 43-year-old veteran was seen
in the General Practice Outpatient Clinic on March 29
with slight fever, laryngitis and polyuria. He was given
demethychlortetracycline (Declomycin) for four days,
with some relief.
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Fig. 2.-Brucellosis: Clinical course of Case 2.

Five weeks later, on May 8, he was admitted with
a three-week history of severe headache, sweating,
fever and occasional vomiting.
On examination his temperature was elevated and his

pulse rate was 110 per mm. No enlargement of the
liver or spleen was detected. He was felt at first to be
suffering from a local cellulitis related to an old skull
injury, and penicillin therapy was started, with no
appreciable effect. Tetracycline was added on May 11
on an empirical basis, and four days later there was a
lysis of his fever.
A neurosurgical consultant saw him on May 14 and

suggested the patient's transfer to the neurosurgical
service for lumbar puncture and observation. He was
thus on the neurosurgical ward on May 16, when the
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Though undulant fever was originally discovered
as a milk-borne disease caused by Br. nwliten.is
transmitted from infected goats in Malta, it is much
less likely for clinically evident disease to be caused
by milk from cows infected with Br. abortus.5
Pasteurization, has practically eliminated this form
of infection in urban populations, although it seems
probable that farmers' families will always drink
unpasteurized milk. Thus there is now a tendency
for brucellosis to become an occupational disease
of farmers, veterinarians and packing-house
workers. The surest way of acquiring the disease
appears to be the 'handling, with lacerated hands,
of the aborted fetus of a cow suffering from Bang's
disease. but the next most certain type of ex-
posure is that of a worker on infected carcases
in a packing-plant. Infection can also be passed
by contamination of ground5 as seems likely in
Case 2 in this report. In a recent epidemic of
Br. suis infection in a packing-house in Iowa, it was
shown that infection was carried considerable dis-
tances through the air by aerosol suspensions."' 12
The elimination of the animal source of infection

is the obvious method of control of the disease,
and will be discussed in a subsequent section of
this article.

DIAGNOSIS

There are few new features of value in clinical
diagnosis. The importance of occupational history
is emphasized in the three cases described in this
report, and fever and splenomegaly without neu-
trophilia in farmers, packing-house workers and
veterinary surgeons should lead to a strong sus-
picion of brucellosis. Not only those with acute
febrile illness, but patients with a milder, more
chronic course should be considered as possible
cases of this disease. In some cases the fever is
of a low-grade type or may even be absent, and
the chief indications of the infection may be symp-
toms of sweating, trembling, anorexia and "ner-
vousness.
No case is completely proved unless the organism

can be grown from the patient. With proper tech-
niques, before antibiotics are given, positive
cultures can be obtained from the 'blood in a high
percentage of febrile cases. Failing this, positive
cultures are occasionally obtained from the bone
marrow, when the blood has been sterile.'3 Posi-
tive cu]tures have also been obtained from cerebro-
spinal fluid, duodenal drainage, urine (in patients
with pyelonephritis), arterial blood, excised lymph
nodes, and from various granulomatous lesions re-
moved at operation.14

Failing positive cultures, presumptive evidence
of Brucella infection may be obtained from studies
of serum agglutinin levels. Standardization of sus-
pensions is important and in Canada suspensions
are available through governmental public health
laboratories, with the Laboratory of Hygiene in
Ottawa controlling the standardization. A four-fold
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rise in the agglutinin titre in the course of the
disease, or a titre above 1:320, is good evidence of
current or very recent brucellosis. Titres of 1:80 to
1:320 are common among those exposed by oc-
cupation to infection, and may indicate subclinical
infection in the past. Where there is no such oc-
cupational exposure, titres of 1:80 to 1:160 with
typical clinical features call for repeated cultures
and agglutination tests.

In some cases, particularly those with localized
granulomatous lesions, the cultures may be nega-
tive, and agglutination may be absent or minimal.
The appearance of relatively low titres later in the
illness may be highly significant. Such sera should
be investigated for "blocking antibodies". For this
purpose laboratories should keep on hand a stand-
ard positive serum free of blocking antibodies. In
other cases, positive agglutinations can be demon-
strated by carrying the titrations to higher dilutions
to surpass the "pro-zone" negativity caused by the
blocking antibodies.'5' 16
The precipitin type of test, as used for spot tests

on cattle, is a good qualitative test, 'but it is dif-
ficult to obtain comparative quantitative titres of
circulating antibodies in human cases with this test.

Rarely, false-positive agglutinations are caused
by cross-immunity reactions to plagne infection or
cholera inoculation. Other misleading rises in anti-
body titre may come from the "booster" effect of
Brucellergin and other substances used in skin
tests. These tests are of little help in diagnosis, and
are only indicated when cultures and agglutination
tests leave room for doubt.

COMPLICATIONS

Complications of brucellosis are numerous, and
involve nearly all systems in the body. As cardiac
and psychoneurotic complications were emphasized
in our cases, these only will be discussed here.

Cardiac Complications
One of the commoner causes of death from

brucellosis has been subacute bacterial endocar-
ditis,5' 6, 17 though it is possible that this compli-
cation will be less common and less fre-
quently fatal with the advent of effective antibiotic
therapy. Non-fatal endocarditis has also been de-
scribed,'8 and attention has been drawn to the
association of 'brucellosis and calcific aortic stenosis,
though an etiological connection has not been
established.'9

In the myocardium, small abscesses, lesions re-
sembling Aschoff bodies, and in some cases curious
focal accumulations of lymphocytes and mono-
nuclear cells have been described.'7 Spink5 has
stated that there is no satisfactory evidence that the
myocardium or conducting system is specffically af-
fected in brucellosis, but Moeschlin20 considered
that he had found evidence of "myocardial
damage" in 11 cases after ECG studies, and
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cines in such a way that the significant antigenic
fractions were preserved. Some success was re-
ported with Brucellin, a culture filtrate without
bacterial cells.33 Inoculation with a live attenuated
strain (S19) of Br. abortus has been effective
in producing protective immunity in young cattle
but it is too apt to produce clinical illness for use
in humans.5 Brucella vaccines killed by heat34 or
nitrous oxide35'36 were used with apparent good
effect in several series of cases. It was shown that
long-drawn-out cases could be brought into a re-
covery phase by such treatment. Whenever
Brucellin or vaccine was given, preliminary testing
was necessary, and subsequent dosage required
careful control in order to avoid reactions.
At the present time, acute brucellosis responds

to antibiotic therapy but there is still a consider-
able tendency to relapse.26 Pending the complete
elucidation of the immune status of such cases, it
would seem reasonable that when a patient shows
a poor response in agglutination titre near the end
of the accepted three-week course of antibiotic
therapy, preliminary intradermal tests, followed by
desensitizing or larger doses of Brucellergin or vac-
cine should be tried.

CONTROL OF ANIMAL INFECTION

Not only is the control of infection in animals
desirable from the point of view of restricting the
spread of the disease to humans, but it is also
indicated for economic reasons in the livestock field,
to prevent loss of calves.

Earnest attempts have been made in Canada to
control the disease in cattle, and the Health of
Animals Branch of the Department of Agriculture
believes that the disease will be controlled by
1967...
A system of control by areas has been employed.

In these areas a twofold program has been intro-
duced, combining calfhood vaccination with testing
of adult cattle, including Brucella ring tests on
pooled milk and blood agglutination. Where the
animals show a positive titre of 1:100 or greater,
or in the case of vaccinated cattle a titre of 1:200,
their slaughter is ordered.38

Preliminary testing has been completed in Mani-
toba, Prince Edward Island, New Brunswick and
Nova Scotia, and will be completed in Saskatche-
wan shortly. The target date for all Canada is
March 1966. In the course of this program, which
was instituted in 1957, the general level of infection
in cattle has been reduced from an estimated 4.5%
to 1.5%. During this period 149,000 reactor animals
have been slaughtered and $10.3 million paid in
compensation to owners.37
The weak link in this chain appears obvious

from the observations in this paper, and lies in the
packing-houses. During the period in which large
numbers of infected cattle have been and will be
ordered slaughtered, the exposure of the packers to
infection is well recognized. In Manitoba control

measures as described above resulted in consider-
able success between 1959 and 1963. However, the
intensive slaughter of infected cows was reflected
in a rise in human cases (presumably in animal
handlers) from an actual figure of eight or nine
up to 1957, to 31 in 1961, and back again to
about 10 in 1963... All possible measures to prevent
exposure in the packing-houses must be employed.
Instructions for careful handling are issued by the
authorities, including the use of gloves and careful
disposal of waste by incineration. The observations
in the Iowa packing-house epidemic suggest that
care is necessary in regard to air-borne infection.
Infections of retail butchers or consumers are prob-
ably comparatively rare.

Following control of infection in cattle, the
disease may still be carried by swine, as has been
noted in the United States, and control measures
in herds of swine will have to be undertaken as
has been done in the case of cattle.

Control in sheep, goats and horses will hardly
constitute a problem in Canada, but a study of the
infection in wild creatures will be necessary to de-
termine whether certain species may act as carriers
and reinfect the domestic herds after control has
been established.

SUMMARY

Three cases of acute infection with Brucella abortus
occurring in a veterans' hospital in the first seven
months of 1963 are reported.

All three cases occurred in men who had been
employed in some capacity about one packing-house.
This fact draws attention to this type of exposure to
infection which has been emphasized in the literature.
One patient had chest pain and showed electro-

cardiographic changes probably caused by myocarditis
due to Brucella.

Current problems of diagnosis and treatment are
reviewed and the program of control of animal infec-
tion in Canada is discussed.

The authors wish to record their thanks to Dr. G. W.
Halpenny, Chief of the Medical Division, Queen Mary
Veterans' Hospital, for pennission to report these cases.
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The Significance of Ventricular Premature Beats in the Diagnosis
of Septal Infarction

JACOB FREUNDLICH, M.D.* and
DORIS KAVANAGH-GRAY, M.D., F.R.C.P. [C], Vancouver, B.C.

ABSTRACT

Two hundred and twenty electrocardio-
grams containing premature ventricular
beats were reviewed. Twenty of these con-
tained premature ventricular beats of a
myocardial infarction pattern, that is, one
consisting of a significant Q wave followed
by an R wave. A review of the case
histories of these 20 patients disclosed that
all 20 had angina pectoris and/or myo-
cardial infarction. Postmortem examinations
were performed in seven, and the presence
of myocardial infarction was verified. In
three instances, only the premature yen-
tricular beat disclosed the myocardial in-
farction pattern while the normally con-
ducted beats did not. In these three cases
the postmortem examination confirmed the
presence of septal infarction.

T IS well known that in a small percentage of
wise typical cases of myocardial infarction

the electrocardiogram may not show a diagnostic
pattern. Occasionally, however, ventricular pre-
mature beats may occur which display the charac-
teristic features of myocardial infarction and which
may lead to the correct electrocardiographic diag-
nosis.1-7 It is the purpose of this paper to present
three such cases, supported by autopsy confirma-
tion.
The authors reviewed 220 electrocardiograms

containing premature ventricular beats. In 20
tracings the premature beats were of a pattern that

From St. Paul's clinical Investigation Unit, St. Paul's
Hospital, 1081 Burrard St., Vancouver 1, B.c.*Deceased

SOMMAIRE

Les auteurs passent en revue 220 6lectro-
cardiogrammes comportant des systoles pr6-
matur.es. Parmi ceux-ci, on en comptait 20
dont les systoles pr6matur&s relevajent d'un
infarctus du myocarde, c'est-.-dfre mon-
trant une onde Q significative, suivie d'une
onde R. L'6tude des dossiers cliniques de
ces 20 malades r6v6la que tous souffraient
d'angine de poitrine et d'infarctus du myo-
carde ou de 1'une des deux affections. Chez
sept malades, Ia n6cropsie a confirm6 la
presence d'un infarctus du myocarde. Dans
trois cas, seule Ia systole pr6matur6e a
permis de d6celer Ia pathologie d'infarctus
myocardique, alors que les battements
normalement transmis ne la d6celaient pas.
Dans ces trois cas, 1'examen post-mortem
a confirm6 la pr6sence d'un infarctus du
septum.

suggested myocardial infarction; that is, the com-
plexes were made up of a signfficant Q wave
followed by a definite R wave and sharply inverted
or upwright T wave, depending on the age of the
lesion.
Premature ventricular beats occurring in lead

aVR were disregarded, as negative initial deflections
may occur normally in this lead. Similarly, QS
complexes were disregarded, since in precordial
leads premature complexes of the QS variety may
only indicate that the origin of the complex under-
lies the electrode.
The case histories of all 20 patients in whom the

ventricular premature beats suggested myocardial
infarction were reviewed. In each there was a


