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Summary: The case records were
studied of all 48 patients with
miliary tuberculosis registered by
the British Columbia Division of
Tuberculosis Control between 1967
and 1971. Two groups of patients
were found, one group of 30
in whom the diagnosis was made
during life and antituberculous
therapy instituted, and a second
group of 18 patients in whom the
diagnosis was made only at autopsy
and who had received no
antituberculous therapy. In the
latter group there was a particularly
high incidence of concomitant
disease; additionally, tuberculin
testing, bacteriological search
for acid-fast bacilli and chest
radiography were frequently
neglected. This group consisted
mainly of elderly male Caucasians.
The disease was characteristically
insidious in onset, frequently with
non-specific symptoms and
physical findings. Fever was a
common presenting symptom.
Several patients presented with a
fulminant illness which, although
diagnosed, was not affected by
antituberculous therapy and was

rapidly fatal. North American
Indians showed a high incidence
of disease but a low mortality
rate, probably owing to their
younger age.

In recent years many authors have
stressed the changing pattern of
miliary tuberculosis. Formerly a dis¬
ease primarily of children, it is now
most common in the eighth decade.1
Diagnosis is frequently made only
at autopsy.2-4 Miliary tuberculosis is
found in approximately 10% of
patients with a fever of unknown
origin.5

Varied associated hematological
reactions including leukopenia, pan-
cytopenia, leukemoid reactions,
agranulocytosis6 and monocytosis1
have been described. A high in¬
cidence of concomitant disease1'4,7
further complicates diagnosis. Chest
radiography is frequently negative8
and tuberculin anergy is common.9
The present report describes the

pattern of miliary tuberculosis in
British Columbia over the five-year
period, 1967-1971.

Material

The case records of all 48 patients
registered with the B.C. Division of
Tuberculosis Control, Vancouver as

having miliary tuberculosis were
studied retrospectively. All cases of
miliary tuberculosis occurring in
British Columbia are registered, in¬
cluding cases in which the diagnosis
is made at autopsy. Since the crude
autopsy rate in British Columbia
for the year 1970 was only
33.2/100 deaths it is quite possible
that the actual number of patients
dying of miliary tuberculosis un¬

diagnosed during life may be con¬

siderably higher than the registered

figures would indicate. There was
no appreciable difference in the
number of cases reported each year.
The patients can be divided into
two categories. The first group
comprises 30 patients in whom the
diagnosis was made during life and
who were treated for miliary tuber¬
culosis. The second group consists
of the remaining 18 patients in
whom the diagnosis was reached
only at the postmortem examination
and who had received no antituber¬
culous therapy. Cases of tuberculous
meningitis with no other evidence of
miliary spread were excluded from
the present series.
Results

Age and sex distribution in the 48
cases are shown in Table I. In both
groups of patients there were twice
as many males as females. In the
diagnosed and treated group there
was fairly uniform age distribution,
compared with the autopsy-diag-
nosed- group in which 17 patients
(94%) were over the age of 50.
Racial origin
This is shown in Table II. Of the
26 Caucasian patients, 21 were
born in Canada, two in Ireland,
two in Portugal and one in Fin¬
land. In Caucasians and Asiatics
over half of the cases occurred in
individuals over 60 while half of
the North American Indians were
below the age of 30. Over 80%
of the autopsy-diagnosed group
were Caucasians, whereas-43% of
the diagnosed and treated group
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were North American Indians. In
1970 there were just over 50,000
Indians in British Columbia while
the total non-Indian population was

2,135,000.10

Symptomatology

This was recorded in 42 of the 48
patients. Non-specific symptoms in¬
cluding general malaise and weak¬
ness were prominent, being present
in 28 (67%) of the patients. Cough
was present in 26 (62%) and spu¬
tum production in 17 (40%) of the
patients. Weight loss was also fre¬
quent, occurring in 24 (57%). Less
common symptoms included night
sweats (four patients), headache
(four patients) and urinary symp¬
toms (three patients). Six of the
twelve autopsy-diagnosed cases in
whom symptoms were recorded had
no respiratory symptoms (50%), as

compared with 9 of the 29 patients
in the diagnosed and treated group
(31%).

Physical findings

Detailed records were available for
37 patients. Fever was the single
most common finding, being pres¬
ent in 28 (76%) of the patients.
Crepitations of varied type and lo¬
cation were observed in 20 (54%).
Hepatomegaly was found in nine
patients, three of whom were alco¬
holics; splenomegaly was present in
two and generalized lymphadeno¬
pathy in, one patient. Seven of the
patients had impaired conscious¬
ness, ranging from confusion to
coma, but meningism was observed
in only one patient. Six patients
(16%) presented with fever of un¬
known origin and no other signifi¬
cant symptomatology or physical
findings; four were in the autopsy-
diagnosed group. There were no
other major differences between the
two groups with respect to the phy¬
sical findings.
Concomitant disease

This was present in 23 of the pa¬
tients, of whom 15 were in the
autopsy-diagnosed group and 8 in
the diagnosed and treated group.

In the former, co-existing dis¬
eases included atherosclerotic heart
disease (five patients, none of whom
had acute coronary thrombosis as

cause of death), dementia (two pa¬
tients), pneumonia and chronic
pyelonephritis (each two patients).
Conditions affecting only a single
patient included chronic myelogen¬
ous leukemia, Wegener's granulo-
matosis, carcinoma of the breast
and pulmonary embolism. Two pa¬
tients died from massive gastroin¬
testinal bleeding, one each from
presumed "stress" ulceration of the
duodenum and stomach.

In the diagnosed-and-treated
group the most common co-existing
disease was alcoholism with fatty
infiltration of the liver which was

present in three patients, one of
whom died. Other concomitant ill¬
nesses included systemic lupus
erythematosus, silicosis, traumatic
quadriplegia and atherosclerotic
heart disease. One patient had an
aortic valve homograft.

Although the incidence of con¬

comitant disease was high (83% in
the autopsy-diagnosed group), it
was considered to have contributed,
directly or indirectly, to death in
only seven patients, all of whom
were in the autopsy-diagnosed
group.

Bacteriology

The results of smear and culture
examinations for Mycobacterium
tuberculosis are shown in Table III.
Of the group of patients in whom

the diagnosis was made during life,
positive smears were obtained in
two thirds and positive cultures in
over 85% of the 30 cases. Smears
and cultures were negative in three
patients in this group.

In 16 of the 18 autopsy-diag¬
nosed cases no smears or cultures
for Mycobacterium tuberculosis were
examined antemortem. In one pa-

Table II
Patient racial origin and age incidence

?Expressed as a percentage of the total diagnosed-treated
**Expressed as a percentage of the total autopsy-diagn<

Table III
Examination for Mycobacterium tuberculosis

oup (30 patients)
group (18 patients)

Smear Culture
Number Number positive Number positive
examined and
cultured

Diagnosis
made during
life (30)

Diagnosis
made at
autopsy

(18)
Pleural
fluid

*A11 autopsy specimens
**Two specimens obtained at autopsy
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tient in this group cerebrospinal
fluid and pleural fluid were both
negative for acid-fast bacilli on

smear, but positive cultures were ob¬
tained after the patient died.

Radiology

Chest radiography was performed
in 42 patients, of whom 30 were
in the diagnosed and treated group
and 12 in the autopsy-diagnosed
group. In the diagnosed and treated
group there were 28 patients whose
chest radiograph showed a charac¬
teristic miliary pattern of disease;

Table IV
Hematological findings
Hemoglobin

(g./lOO ml.)
Male
Female

>14 12-14 10-12 10
5 8 4 5
0 4 4 2

Leukocytosis
(>10,000/c. mm.)_9 (30%)

Polymorphonuclear leuko¬
cytosis (>7500/c. mm.) 8 (27%)

Lymphocytosis
03500/c. mm.)_1 ( 3%)

Monocytosis (>800/c. mm.) 2 ( 7%)
Eosinophilia**

Q440/C. mm.)_1 (3%)
Leukopenia (<4000/c. mm.) 2 ( 7%)
Neutropenia (<1500/c. mm.) 2 ( 7%)
Lymphopenia
_(< 1500/c. mm.) 16 (53%)*
High staff count

«400/c. mm.) 13 (43%)
?Includes one patient with leukopenia.**Patient on prednisone.

Table V
Hepatic biochemistry

the remaining 2 patients had nega¬
tive radiographs.

In the autopsy-diagnosed group
no chest radiograph was obtained in
six patients. In another six patients,
although radiography showed a

miliary pattern, a diagnosis of mili¬
ary tuberculosis was either con¬
sidered and rejected or not sus¬

pected. Two patients had entirely
normal chest radiographs and in
the remaining four cases non-mili-
ary abnormalities were found (pleu¬
ral effusion, basal pleural thicken¬
ing, opacities in right upper lobe
and diffuse nodular opacities).
Tuberculin testing
This was carried out in 30 patients.
Using 5 units PPD, 24 positive
results were obtained, including two
in patients who did not react to
initial tuberculin testing.

Hematological investigations
Hemoglobin and leukocyte counts
were available for 30 cases and
hemoglobin estimation alone in a
further two cases. Upper and lower
limits for leukocyte count abnorma¬
lities were taken from Dacie and
Lewis.11 Results are presented in
Table IV. A mild to moderate ane¬
mia was present in 72% of the
patients.
The most common leukocyte ab¬

normality was lymphopenia which
was present in 53% of cases. Poly¬
morphonuclear leukocytosis was

Serum alkaline phosphatase > 35 IU/1.(Normal 9-35 IU/1.)
Serum glutamic oxaloacetic
transaminase >35 IU/1.
(Normal 5-35 IU/1.)
Serum lactic dehydrogenase > 350 IU/1.(Normal 150-350 IU/1.)

No. of patients No. of alcoholics

6 (12)*

5(12)

6(12)
Serum total bilirubin > 1.0 mg./lOO ml
(Normal < 1.0 mg./lOO ml.) 2(5)
?Figures in parentheses = number of patients in whom test was performed

Table VI
Fatality and age of treated patients
Age
Total

0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

Dead

found in 27% of cases and was

usually associated with a high staff
cell count. Other leukocytic ab¬
normalities were relatively uncom¬
mon. There were no significant dif¬
ferences in leukocytic abnormalities
between the group of diagnosed and
treated cases and those diagnosed
at autopsy.

Hepatic biochemistry
One or more biochemical tests of
liver function were carried out in
16 patients (Table V). Alkaline
phosphatase, glutamic oxaloacetic
transaminase and lactic dehydro¬
genase levels were abnormally high
in approximately 50% of tested
patients. Only one of the patients
with an elevated alkaline phospha¬
tase level was an alcoholic.

Hepatomegaly was present in
five patients who had one or more
tests of hepatic biochemistry per¬
formed, and abnormal results were
obtained in four of them. Of 11 pa¬
tients without hepatomegaly, one
or more of the liver function tests
was abnormal in six.

Outcome

Tables I and VI show the relation¬
ship of fatality to age in the two
groups of patients. Of the 30 pa¬
tients in the diagnosed and treated
group 23 recovered from their ill¬
ness, remaining well at follow-up
(from six months to five years) with
no recrudescence of their disease.
In this group four (44%) of the
nine patients over the age of 60
died while there were only three
deaths (14%) among the 21 pa¬
tients under the age of 60. Of the
seven patients who died, six pre¬
sented with a fulminant illness
which, although correctly diagnosed
and treated, led rapidly to death
usually within days after admission
to hospital. Six of the seven deaths
in this group were in men. Of the
autopsy-diagnosed group, 13 (72%)
of the 18 patients were over the
age of 60.

Autopsy material

Autopsies were performed on 23
of the 25 patients. The lung was
involved in all cases, the spleen in
16, liver in 14, kidney in 10 and
lymph nodes in 9 cases. Brain,
meninges and adrenal glands were
each involved in five cases. The
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pancreas, pericardium, bone and
prostate were each involved in two
or three cases.

Concomitant disease (see above)
was either confirmed or newly diag¬
nosed in 15 of the 23 cases who
came to postmortem examination.

Table VII gives, in summary, a

profile of the 18 autopsy-diagnosed
patients.
Discussion

The present study shows a dis-
concertingly high rate of failure in
diagnosis of miliary tuberculosis
during life in British Columbia as
in other areas.2'4'12'13 There are sev¬
eral factors responsible for the fail¬
ure of recognition. The most im¬
portant is the insidious nature of
the disease as it occurs in the eld¬
erly. In the 1946 autopsy series of
Chapman and Whorton 14 only 25%
of cases were diagnosed ante mor¬
tem although the average age was
lower and tuberculosis still a com¬
mon disease. The peak age inci¬
dence of miliary tuberculosis has
steadily increased over the years;1'913
in the present series it is only in
the autopsy-diagnosed group that
a marked predominance of elderly
patients is found. The high inci¬
dence of concomitant disease in
these patients is another important
factor in the failure to diagnose
miliary tuberculosis.1'15

Seventeen of the dead patients in
the present series had other dis¬
eases and 15 belonged to the autop¬
sy-diagnosed group. Atherosclerotic
heart disease and alcoholism were

particularly common. Corticosteroid
therapy appeared to be an im¬
portant initiating or potentiating
factor in four cases; three of these
patients died without the diagnosis
being made before death. Similar
findings have been reported by
earlier workers.16'17 However, con¬
comitant disease significantly con¬
tributed to or directly caused only
seven of the deaths, all in the autop¬
sy-diagnosed group. It is interesting
that two patients died of massive
gastrointestinal hemorrhage from
acute "stress" gastric and duodenal
ulcers.
The common presenting symp¬

toms were general malaise, weak¬
ness, weight loss and cough with
sputum production, which appeared
insidiously over weeks or months;
1522 C.M.A. JOURNAL/JUNE 23, 1973/VOL. 108

this was also found by Biehl.9 How¬
ever, a fulminant course was seen
in six patients who, although re¬

ceiving the correct diagnosis and
intensive treatment, died within a
few days of admission to hospital.
This fulminant course was not seen
in the autopsy-diagnosed patients,
who usually had an insidious, non-

specific illness, with noticeable ab¬
sence of respiratory symptoms or

signs. Petersdorf and Beeson18 and
Bottiger5 described tuberculosis
(usually miliary) in 11% of the
patients admitted for investigation
of fever of unknown origin and this
mode of presentation was found in
six patients (13%) in the present
series, four of whom were in the
autopsy-diagnosed group.

Fever was the single most fre¬
quent physical finding in our cases,
being present in 76% of the pa¬
tients. Crepitations were present in
54%, a figure slightly lower than
that found by Biehl.9 Nine patients
(three of them alcoholics) had hepa¬
tomegaly. Unlike Litten19 who found
splenomegaly in 70% of cases, our
incidence was only 5%. Retinal
tubercles, found by Carpenter and
Stephenson20 in 75% of cases of
miliary tuberculosis, were only re¬
corded in one patient. This prob¬
ably represents failure of thorough
ophthalmoscopic examination, the
importance of which has been
stressed by Illingworth and Wright21
and Chapman and Whorton.14

Tuberculin anergy is often asso¬
ciated with miliary tuberculosis.9 In

the present series only six of the
thirty patients in whom tuberculin
testing was carried out showed
negative reactions to 5 units of
PPD. Of the 18 patients diagnosed
at autopsy, tuberculin testing was
carried out in only three, further
emphasizing the failure to consider
tuberculosis in an undiagnosed ill¬
ness.

There was a high incidence of
leukocytic abnormalities, i.e. lym¬
phopenia, polymorphonuclear leu¬
kocytosis and a high staff count, in
this series. Other leukocytic ab¬
normalities, e.g. agranulocytosis
and leukemoid reactions,6 neutrope¬nia and moncytosis1 were not seen.
The polymorphonuclear leukocytosisis unexpected and cannot be ex¬
plained by concomitant bacterial
infection, which was definitely
present in only two such patients.
Oswald,6 however, described a

relatively common transient poly¬
morphonuclear leukocytosis which
was usually associated with a sec¬
ondary bacterial infection, and
Chapman and Whorton14 described
polymorphonuclear leukocytosis in
89% of their cases. The latter work¬
ers also found lymphopenia and
high staff cell counts as common
leukocytic abnormalities. The mild
to moderate degree of anemia seen
in 72% of the patients is in agree¬
ment with the findings of Chapman
and Whorton14 and Hegler.22 Ab¬
normalities of liver biochemistry
were demonstrated in over half of
the relatively small number of pa-

Table VII
Profile of the 18 cases discovered at autopsy



tients in whom one or more tests
of liver function were performed.
In agreement with the findings of
Brunner and Haemmerli7 the most
common abnormality was an elev¬
ated serum alkaline phosphatase,
but SGOT and lactic dehydrogenase
elevations were also seen in a sig¬
nificant proportion of patients.
The great majority of the patients

in the diagnosed and treated group
had a classic miliary pattern on

chest radiography. In the autopsy-
diagnosed group six patients had
characteristic miliary shadowing in
chest radiographs which were in-
correctly diagnosed, while six pa¬
tients had radiological changes
other than a miliary pattern or a

negative radiograph. A proportion
of the autopsy-diagnosed patients
probably represent the "cryptic"
group of patients described by
Proudfoot et al,1 patients who have
an insidious illness with the absence
of miliary mottling in the chest
radiograph. One aspect of the con¬

cept of "cryptic" disease is sup¬
ported by the work of Berger and
Samortin8 who, in reviewing the
literature, found 99 normal initial
chest radiographs in 290 patients
who eventually were proved to have
miliary tuberculosis.

Bacteriological confirmation of
the diagnosis was obtained in 70%
of patients and in seven cases this
came from autopsy material. In
the diagnosed and treated group,
positive cultures were obtained in
85% of the cases and there was a

surprisingly high incidence of posi¬
tive smears (66%). The high yield
of positive cultures from sputum,
urine, stomach washings and cere¬

brospinal fluid suggests that wide¬
spread use of bone or liver biopsy
is unnecessary. On the other hand,
Brunner and Haemmerli7 report 10
out of 12 positive liver biopsies in
cases with diagnostic difficulty; all
these patients were treated and
survived as compared with a further
12 cases in which no biopsy had
been performed and the diagnosis
was disclosed only at autopsy. It
is probable that some of the cases
not identified before death would
have been revealed by liver or bone
biopsy.28

North American Indians have
been shown to have a high disease
rate but low mortality from miliary
tuberculosis as compared to Cauca¬

sians. Tuberculosis is 10 times more
common among Indians,24 and has
a particularly high incidence among
Indian children.25 The lower mor¬

tality rate in the Indian population
is probably due to the younger age
at which the disease occurs, and
the more obvious clinical presenta¬
tion in the majority of cases which
leads to greater ease of diagnosis.
A similar situation has been de¬
scribed by Falk26 in Negro and
Caucasian populations in the United
States.
The present report confirms a

disturbingly high autopsy diagnosis
rate for miliary tuberculosis in
British Columbia, in accordance
with other Western experience. In¬
sidious onset, lack of diagnostically
significant physical findings, and a

high incidence of concomitant dis¬
ease in an increasingly elderly
population are largely responsible
for this situation.

I wish to thank Dr. Stefan Grzybowski
for considerable help and encourage¬
ment during the preparation of this
paper, and Dr. David Mowat, Director

of the British Columbia Division of
Tuberculosis Control, for permission
to study case records from his Depart¬
ment.

Resume
La tuberculose miliaire
en Colombie britannique
La presente etude passe en revue
les dossiers cliniques de 48 malades
souffrant de tuberculose miliaire en-

registres de 1967 a 1971 par la
British Columbia Division of Tuber¬
culosis Control. On a classifie les
malades en deux groupes: un grou¬
pe de 30 malades dont le diagnostic
avait ete porte pendant leur vie et
qui avaient regu une medication
antituberculeuse et un second grou¬
pe de 18 malades dont la maladie
n'avait ete diagnostiquee qu'a l'au-
topsie et qui n'avaient regu aucune
medication antituberculeuse. Dans
ce dernier groupe, on notait une

frequence particulierement elevee
de pathologies concomitantes. De
plus, l'epreuve a la tuberculine, les
recherches bacteriologiques de ba-
cilles acido-resistants et les radio-
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graphies pulmonaires etaient sou-
vent negligees. Ce groupe 6tait sur-
tout compose d'hommes ages de
race blanche. La maladie avait
comme caracteristiques un debut
insidieux, une symptomatologie et
des signes cliniques manquant sou-
vent de specificite. La fievre etait
un sympt6me courant. Plusieurs de
ces malades ont presente une ma-
ladie foudroyante qui, bien que
traitee, n'a pas reagi au traitement
antituberculeux et qui eut rapide-
ment une issue fatale. La maladie,
tres frequente chez les Amerindiens,
n9'a ete frappee que d'une faible
mortalite, probablement en raison
du jeune age des malades.
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Toronto 5, Ont.

OTHER COUNTRIES

9Th INTERNATIONAL CONGRESS OF BIOCHEMISTRY.
Stockholm. June 28-July 4, 1973. Information:
Mrs. G. Aulin-Erdtman, Swedish Society of Chem-
istry, Wenner-Gren Center VI, S-113 46 Stock-
holm, Sweden.

INTERNATIONAL SYMPOSIUM ON THE IDEWlFICAr
TION OF TABLETS. Pont A Mousson, France. June
30-July 1, 1973. Information: J.-F. Lorentz, Centre
Anti-Poison, Centre Hospitalier Regional, 54, Nancy,
France
THCE HANS BERGEN CENTENARAY SYMPOSIUM ON
EPILEPSY. Edinburgh, ScotlaSnd. July 1-5, 1973.
Theme: The Natural H-istory and Management of
Epilepsy. Information: Kurt Fleischmann, Sym-
posium Secretariat, Kurt Fleischmann and Asso-
ciates, 164 North Gower St., London, NW1 2ND.

VIIIii INTERNATIONAL CONFERENCE ON HEALTH
EDUCATIONt. Paris. July 8-14, 1973. Information:
Secretariat, Vl Ith International Conference on
Health Education, 20 rue Greuze, 75 Paris 16e,
France
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