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IN 1906 Darling,' working in the Panama Canal
Zone, encountered at autopsy cases of what

appeared to be kala-azar, a disease which had
not been reported from the western hemisphere.
Closer study of the apparent causative organism
in these cases disclosed differences between it
and that which was found in kala-azar. Darling
therefore felt that he was dealing with a dif-
ferent and previously undescribed disease. He
considered the organism to be a protozoan, and
called it Histoplasma capsulatum, and the dis-
ease histoplasmosis.

It was accepted that Darling had indeed de-
scribed a new disease, but because it seemed to
be a very rare tropical disease, little general
interest was shown in it. In 1926 Watson and
Riley encountered a case in Minnesota, the first
case to be reported from the United States
proper. Bv 1937 only 13 cases had been recog-
nized, and the disease was still regarded as an
uniformlv fatal medical curiosity. DeMonbreum
in 1934 restudied the organism which he isolated
from a fatal case, and showed that it was a
fungus and not a protozoan.

Since 1937 more and more cases have been re-
ported and by 1946 88 cases were gleaned from

the literature. Most of these were encountered
in the United States, but some had also been
reported from other areas. It was also recog-
nized that the disease was not uniformly fatal.

In 1941 Zarafonetis and Lindberg2 prepared
antigens from cultures of the H. capsulatum and
used this "histoplasmin" to determine the in-
cidence of skin sensitivity in the same manner as
tuberculin is used to determine tuberculin skin
sensitivity. In surveys of positive histoplasmin
skin sensitivity it was discovered that there were
striking geographical differences.3' In the
Mississippi basin a very high incidence of posi-
tive reactors was found, and the incidence of
positive skin reactors tended to diminish the
further from this region that testing was done.
However, occasional pockets of increased inci-
dence of histoplasmin sensitivity are encountered.

It had been known for many years that the
incidence of pulmonary calcification as detected
by x-ray films of chests also varied geographi-
cally. Thus in American Army recruits the in-
cidence of calcification varied from 6% of in-
ductees in Oregon to 28% in Kentucky.5 In
most regions it had been assumed that pul-
monary calcification was evidence of old tuber-
culosis infection, and indeed some inductees
with marked pulmonary calcification were re-
jected on this ground. It was also known that
many of these individuals were negative reactors
to tuberculin, but this was explained on the
gradual loss of tuberculin sensitivity as the
individual became older. However it has been
shown6 that tuberculin skin sensitivity is lost
very slowly, and this is probably true particu-
larly in urban areas where repeated contact with
tuberculosis is likely.

Great interest was evidenced, therefore, when
it was shown7' s, 9that the incidence of pulmo-
nary calcification showed a much closer relation-
ship to positive histoplasmin skin sensitivity
than to positive tuberculin skin sensitivity. It
therefore appeared likely that pulmonary calcifi-
cation was not necessarily evidence of old tuber-
culosis, but in certain areas at least, represented
old histoplasmosis.
The next step was to demonstrate that infec-

tion with Histoplasma could produce this pic-
ture, and that recovery could occur, leaving
calcified nodules that could be detected by x-ray.
This has been done. Sontag and Allen50 ob-
served school children who were histoplasinii
and tuberculin negative, and who had negative
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chest plates. Some of these later developed x-ray
evidence of infiltrative lesions in their lungs,
whose appearance coincided with the appearance
of positive skin reaction to histoplasmin, but still
negative to tuberculin. These lesions eventually
became calcified, and skin sensitivity to histo-
plasmin remained, whereas skin sensitivity to
tuberculin did not appear. Similar observations
have been made by Furcolow."1 In some of these
cases additional evidence was the isolation of H.
capsulatum from tonsils and gastric washings.

It therefore appears to be established that
histoplasmosis is not an uniformly fatal dis-
ease, but on the contrary, is most often a very
benign disease. It also appears established that
pulmonary calcification need not be evidence of
old tuberculosis, but may be evidence of other
types of infection, particularly histoplasmosis.

PURPOSE OF PRESENT INVESTIGATIONS
At the time that this investigation was under-

taken, no surveys had been reported from Can-
ada. Dr. C. B. Stewart has carried out tests on
a number of students at Dalhousie.'2 He did
not find any positive reactors in those who came
from the Maritimes and Newfoundland, but did
find some positive reactors in a few individuals
from the United States, Southern Ontario and
the British West Indies, as well as in a few
veterans who had travelled widely. The find-
ings of Heatonl2a are similar to those that we
have observed, except that the incidence of pul-
monary calcification in this group was only one-
tenth the incidence in our group.

Surveys have been reported recently from
Quebec3, where a much greater incidence of
positive reactors was found in the southern part
of the province than in the northern part. This
suggests that the St. Lawrence basin may be an
endemic area for histoplasmosis. Our purpose
was to determine how frequently one encountered
skin sensitivity to histoplasmin in veterans of this
region, and to see if there was any correlation
between the skin sensitivity here and the inci-
dence of pulmonary calcification. Interestingly
enough, after this survey was begun a fatal case
of histoplasmosis was encountered by Dr. Leder-
man15 in this city. We encountered one case
which may have been an acute pulmonary histo-
plasmosis in this hospital, and a brief history
of this individual is appended.

Selection of materiat.-440 individuals were
included in the survey. These were veterans
admitted to Deer Lodge Hospital medical

services. Their ages ranged from 18 to 82.
All but twelve were males. This group, there-
fore, cannot be considered unselected; they
have been selected by sex, age, physical fitness
for the armed services at one time, they have
been admitted for medical rather than surgical
reasons and, finally, they are a group that has
travelled extensively.
Procedure.-Chest films were taken of each

individual. A tuberculin skin test with 1/1,000
dilution of tuberculin as supplied by the
Central Tuberculosis Clinic in Winnipeg, was
done and read in the usual manner. A histo-
plasmin skin test was done on the other arm
at the same time with 1/100 dilution of histo-
plasmin, which was graciously supplied by the
Eli Lilly Co. This test was read and inter-
preted in the same manner as the tuberculin re-
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action-both were read in 48 hours and an

area of erythema of 1 cm. or more in diameter
was considered a positive test.
Results.-258 cases reacted positively to tuber-

culin (59%). In order to determine whether
there was a tendency for the incidence of posi-

tive tuberculin reactors to decrease with age
the group was split into decades and the inci-
dence of positive reactors, in percentage of
each decade, was determined. The distribution
is plotted in Fig. 1. This curve indicates that
there was an increasing percentage of positive
tuberculin reactors up to the 40 to 50 year old
group, and then the incidence tended to fall
off. However, on plotting the incidence of
pulmonary calcification in a similar manner

(Fig. 2) a similar type of curve was produced.
As it is doubtful that pulmonary calcifications
ever disappear, it seems probable that some
other factors may be present in the 40 to 50
age group prtesent in this series, and that the
percentage of positive tuberculin reactors in
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this group is perhaps out of proportion to what
might be expected from random sampling.

Twenty-three cases (5.2%) had positive skin
tests to histoplasmin. Of these, 15 (65%) also
had positive tuberculin skin tests, which is near
the incidence for the whole group. Of this
group of positive histoplasmin reactors four
had lived in areas known to be associated with
a high incidence of positive histoplasmin skin
reactions (Mississippi basin). Five had never
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out the lung. Often the x-ray picture of the
lungs tended to show a rather fine, reticulated
appearance. Of the group of positive histo-
plasmin reactors, 9 had this scattered type of
calcification. Of the group of negative reactors
to histoplasmin only two had multiple calcified
shadows, and one of these was a negative
tuberculin reactor as well.
The appearance of these chest films had prob-

ably given rise, in the past, to the diagnosis of

TABLE I.

Tuberculin negative negative positive positive
Histoplasmin negative positive negative positive
Calcification 9/174 (5%) 5/8 (63%) 39/243 (16%) 8/15 (53%)

been outside of Canada, but had been in
Eastern Canada at some time. The remaining
14 cases had been in Northwest Europe, and
one had also been in Hong Kong. No survey

has been reported from the Hong Kong area.

However, surveys from Northwest Europe"6 17, 18

have not shown a very high incidence of posi-
tive reactions to histoplasmin skin tests.

The incidence of pulmonary calcification as

determined by chest x-ray for the whole group

was 61 cases (14%); 47 of these had positive
skin tests for tuberculin, or 17% of the positive
tuberculin reactors had pulmonary calcifica-
tion; 8% of the negative reactors to 1/1,000
tuberculin had pulmonary calcification.

Positive histoplasmin reactors.-While there
were not enough individuals in this group .to
be statistically significant, the age distribution
was scattered and did not tend to be in any
particular age group. Of this whole group 14
cases (61%) had pulmonary calcification. This
is significantly greater than the incidence of
pulmonary calcification in the whole group.
Five out of the 8 cases that were histoplasmin
positive but tuberculin negative had calcifica-
tion, an incidence about the same as for the
whole group of histoplasmin positive indi-
viduals. It was noted that the type of calcifi-
cation tended to be different in this group, as

compared with the histoplasmin negative
group that had pulmonary calcification. This
latter group tended to have isolated calcifica-
tion in the lung periphery with often a large
area of calcification at the hilum. The histo-
plasmin positive group tended to have multiple
small areas of calcification scattered through-

"healed miliary tuberculosis" that is sometimes
encountered in radiological reports. The radio-
logists in this hospital now recognize that this
picture is very suggestive of histoplasmosis.
Since this survey was completed they have re-

ferred three cases of skin tests on the basis of
such an x-ray film, and all three cases have had
a positive skin reaction to histoplasmin. A
photograph of a typical chest film is reproduced
in Fig. 3.
The results of the survey are tabulated in

Table I.

.,

.:I
Fig. 3

These results confirm the observations pre-

viously made7' 8, that the incidence of pulmo-
nary calcification is much higher in those that
have positive skin reactions to histoplasmin than
those that have positive skin reactions to tuber-
culin but negative reactions to histoplasmin.

Canad. M. A.3. 1
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CASE HISTORY
The patient was a 24-year old male who always had

lived in Manitoba, but had visited Southern Ontario
just prior to the onset of his present illness. He had
always been well. A chest film taken in 1946 was nega-
tive. In February, 1948, he complained of general
malaise and some discomfort in his left chest, made
worse by breathing, but not severe. He was in bed at
home for ten days, and then returned to work, as he
felt better.

On May 15, 1948, he again noticed this pain in his
left chest, aggravated by breathing, and again noticed
that he was feverish and feeling unwell. He had no
cough. A chest x-ray was taken and showed enlarge-
ment of the left hilar area, and minute shadows in both
mid-lung fields, rather soft in appearance. He was ad-
mitted to hospital.

His haemoglobin was 100% (15.6 gm. %), white cell
count was 10,000, with a differential of 69% polymorpho-
nuclears, 29% lymphocytes, 1% monocytes and 1% eosino-
philes. His sedimentation rate (Westigren) was 25
mm./hr. Urine was normal. His blood picture did not
change appreciably during his illness but his sedimenta-
tion rate increased to a maximum of 95 mm./hr. and
then gradually returned to normal.

For four weeks he had a daily fever, up to a maxi-
mum of 101° F. General physical examination was
negative throughout his period of observation. X-rays
of his bones did not reveal any abnormalities. Repeated
cultures of gastric washing were negative for tubercle
bacilli. Unfortunately, repeated cultures for fungi were
not done, and one that was done did not grow any fungi.
Serum proteins were found to be: albumin 4.3 gm. %;
globulin 2.'2 gm. %; total 6.5 gm. %. His histoplasmin
skin test was very strongly positive. Repeated tuberculin
skin tests, done at intervals over the following year, re-
mained negative, even in 1/100 dilution. Bronchoscopy
was negative. Sternal puncture did not reveal any gross
abnormalities. His course was progressively upward.
The pain in his chest disappeared after 48 hours. His
temperature gradually returned to normal, and he re-
gained the few pounds in weight that he had lost.
When reviewed in August, 1949, he felt well. Blood

was normal. X-ray of his chest showed that there was
still some increase in the size of the hilar shadows. The
scattered small shadows throughout the lungs, and seen
particularly in the mid-lung zones, were much -harder
in appearance.

While this case cannot be considered to be a proved
pulmonary histoplasmosis, because of the failure to re-
cover the organism, circumstantial evidence would favour
such a view.

DISCUSSION
These results indicate that in veterans, the in-

cidence of positive reactors to histoplasmin in
this-,;rea is about 5%. This figure is similar to
the,~~ure reported in Minnesota, immediately
soufh fi the border in this region.19 However
as thWgroup was a widely travelled group, and
therefore probably had a greater chance of be-
coming histoplasmin positive no conclusions can
be drawn as to the incidence of positive reactors
to histoplasmin in the general civilian popula-
tion of this area. r It should not be greater,
however.
Pulmonary calcification as seen on a chest

plate, therefore, need not be considered indica-
tive of previous infection with tuberculosis.
However, in this region it most likely is an in-

dication of previous tuberculosis infection. If
the calcification tends to be scatte&ed and com-
posed of fine shadows, it is more likely to be
associated with a positive histoplasmin skin re-
action and, presumably, indicative of previous
infection with H. capsulatum.

SUMMARY
In a group of 440 veterans in Manitoba, many

of whom had travelled widely during war serv-
ice, the incidence of positive skin reactions to
1/1,000 tuberculin was 59%. The incidence of
positive skin reactions to 1/100 histoplasmin was
5%. The incidence of pulmonary calcification
as determined by x-ray of the chest was 14%
for the whole group. In those who did not react
to either tuberculin or histoplasmin in these
dilutions, the incidence of calcification was 5%;
of those who were tuberculin positive and histo-
plasmin negative the incidence of pulmonary
calcification was 15%; in those who were tuber-
culin negative and histoplasmin positive the in-
cidence was 63%, ajnd in those who were tuber-
culin positive and histoplasmin ,positive 53%.
There is a brief discussion of the significance of
these findings.

I
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A man lives not only his personal life as an individual,
but also, consciously or unconsciously, the life of his
epoch and his contemporaries.-Thomas Mann.


