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Histoplasmosis.?Recent studies of the fungus 
Histoplasma capsulation have indicated that 

human infection with the organism may manifest 
itself in a variety of ways. In the reported cases 
when the lungs were involved the most common 
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symptom seemed to be frequent "colds". The 

sputum is usually mucoid and occasionally blood- 

tinged. At times the severity of cough increases 
with sensation of tightness in the chest, wheeze, 
and fever. The patient usually considers these 

symptoms to represent an acute cold. Some 

patients have such symptoms more or less conti- 

nuously for several years (Charr, 1953). A 

white blood cell count in the normal range of 

5,000, to 10,000 is recorded in the majority of 
cases of histoplasmosis. The dfferential white 

blood cell count shows no consistent changes and 
is subject to wide variation (Parsons and Zara- 

fonetis, 1945). A large number of people affect- 

ed, however, fail to show any clinical symptoms 
of the disease, and the only evidence that an 

infection has been present at some time in the 

past is sensitivity to the skin-testing antigen, 

histoplasmin, and quite frequently, calcified 

areas in the lungs or hilar lymph nodes. 

Findings of this nature are most common in the 

States bordering the Mississippi River and its 

larger tributaries, particularly in the Kansas 

City area where about 80 per cent of the popula- 
tion are positive histoplasmin reactors (Beaden 

Koff, et al., 1949; Christie and Peterson, 1945; 

Palmer, 1945). Besides such findings fatal 

cases of histoplasmosis have been reported from 
time to time. With respect to tuberculosis, it 

has been well established that the antecedent 

lesion is a soft type of infiltrate in a tuberculin 

positive individual from whom it is often possi- 
ble to recover tubercle bacilli by careful exami- 
nation. Rather similar soft lesions have been 

found in histoplasmin positive, tuberculin nega- 
tive persons, and the fungus histoplasmci cap- 
sulatum has been recovered in some of the cases. 

This type of evidence leaves little doubt that 

healing by calcification does take place in his- 

toplasmosis as it does in tuberculosis. 

The development of calcification in some of 

these precalcific lesions has now been observed 

(Furcolow, 1949), so that pathogenic process 

has been followed from the negative roentgeno- 
gram of the chest and negative histoplasmin 
reaction through the appearance of the paren- 

chymal infiltrate (with concurrent change in 

the cutaneous sensitivity) to the final calcified 

focus in the lung associated with a positive 
reaction to the histoplasmin test. Sontag and 

Allen (1947) have recently described similar 

precalcific lesions in children who were sensitive 

to histoplasmin but not to tuberculin. Edwards 

Lewis and Palmer (1948) presented an analysis 
of the pulmonary infiltrates and mediastinal 

lymph mode enlargement among student nurses 

at the beginning of training and observed the 

relationship of these findings to tuberculin and 

histoplasmin sensitivity. They reported that 

there was a tendency for the infiltrates associa- 

ted with tuberculin sensitivity (T -f~, H -) to 

occur in the upper portions of the lung fields, 
whereas those associated with histoplasmin 
sensitivity (T H -f-) were observed in all 

areas of the lung. This was essentially due to 
the wide-spread distribution of the nodular 

infiltrates which comprised a high proportion 
of the lesions observed among histoplasmin 
reactors. 

Skiagrams of the chest may be entirely 
normal in some patients despite chronic cough 
and mucoid expectoration. There is no specific 
x-ray appearance for pulmonary histoplasmosis. 
In some there is exaggeration of the peribron- 
chial tissue markings extending outward from 
the hilar regions, and in others there are areas 
of infiltration or consolidation. In some there 

are scattered nodules, either discrete or conglo- 
merate in one or both lungs. In a few skia- 

grams the findings closely resemble chronic 

pulmonary tuberculosis with cavitation (Charr, 
1953). Furcolow etal (1947) reported the 

roentgenoligic characteristic of persistent pul- 
monary infiltrates found among persons who 

were sensitive to histoplasmin but not to tuber- 
culin. The parenchymal lesions observed were 
of the disseminated type and approximately 
two-thirds were nodular, sharply circumscribed 
foci. The remaining were diffuse patchy infil- 

trations with poorly defined borders which some 
times developed into nodular lesions. A large 
proportion of the infiltrates were associated 

with enlargement of the hilar lymph nodes. 
Some of the infiltrates disappeared completely, 
some apparently became fibrotic, but the 

majority gradually developed calcification 

(Furcolow, 1949). The lesion tended to calcify 
slowly and many infiltrates persisted without 

complete calcification during the 2 years of 

observation (Furcolow, etal, 1947). Sontag 
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and Allen (1947) also reported a considerable 

lag between the initial soft tissue lesion in the 

parenchyma and calcification. There was often 

a lag of two years or more between a soft tissue 
lesion and a hilus calcification. 

Coccidioidomycosis.?Dickson and Gifford 

(1938) have reported that the benign infection 
called valley fever represents initial benign stage 
?f coccidioidomycosis and the granuloma or dis- 
seminated form is a more serious late stage of 

systemic disease. This concept is further sup- 
Ported by Cox and Smith (1939) and Aronson 
et al (1942) by the demonstration of role of the 
fungus coccidioides immitis in the production ot 
pulmonary disease in certain localised regions 
?f California. The initial benign stage of co- 
ccidioidomycosis or valley fever is often spokei. 
?f at first as a bad cold or "flu". Usually the 
Patient complains of feeling ill, witn headache 
and often with general body aches and pains. 
Some complain especially of aches and pains 
about the chest as in pleurisy, and sortie of in- 
definite gastro-intestinal disturbance. Frequent- 
ly, there is a history of mild sore throat which is 
some times attributed to tonsillitis. Fever may 
begin at the time of onset of symptoms or four 
or five days later and the temperature is not 

higher than 100 to 101 ?F. There is usuall> 
bronchitis -some time with unproductive cough, 
but varying amounts of sputum are common. 
At times the sputum is produced in considerable 
amount and may be streaked with blood. After 
a few days' illness erythema nodosum usually 
appears on the skin, primarily on the shins. 
The leucocyte count usually ranges from normal 
to about 15,000 and the differential count often 
shows eosinophilia. The highest count which 
the authors have found is 13 per cent. 

The skiagram of the chest shows evidence of 

enlargement of the hilar glands, branching sha- ? 

dows from the hilar regions of the lungs and 
more or less scattered areas of shadows in- 

dicating involvement of the parenchyma of the 
lung, in either the upper or lower lobes. Further 
contribution to the clinical manifestations of 

c?ccidioidomycosis is made by Bass (1950) and 
^ass et al (1948). They have found the residual 
lesions of all types, i.e., nodular densities, 

cavities, mottled infiltrations, fibrosis, pleural 
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effusion and calcification. These residual pul- 
monary lesions characteristically show little or 

no change over a period of observation of from 
two or five years. The resemblance of the re- 

sidual pulmonary lesions to those in tuberculosis 
is striking. All the patients reacted to coccidioi- 
din in 1:100 dilution. However, an occasional 
case reacted positively to both tuberculin and 

coccidioidin tests. In areas of endemic cocci- 

dioidomycosis Cox and Smith (1939) and 

Aronson et al. (1942) reported that pulmonary 
calcifications were associated with this infection. 

Blastomycosis.?Blastomycosis is another 

fungus infection of the lungs which can be mis- 
diagnosed as tuberculosis until .dissemination of 

die infection with the formation of subcutaneous 

abscesses occurs. Primary infection in the lungs 
does not show any characteristic X-ray findings 
(Stokes, et al, 1950). A number of intradermal 

tests for blastomycosis have been tried (Daris, 
1911; Lowg, 1926; Peck, et al, 1940; Stober, 
1914). It is reported that at times the intrader- 
mal test may fail to become positive and also 

the previously positive result may become nega- 
tive in the terminal stages (Smith, 1949). 

Material and methods of study 
The present report is based on the study of 

(34 cases of tropical eosinophilia. There were 17 

outdoor cases and 47 indoor patients admitted 
under Dr. R. N. Chaudhuri. In each case a 

total and differential leucocyte count was done. 
A skiagram of the chest was taken before per- 

forming the cutaneous tests. The patients are 

being followed-up. 

Each patient was given skin tests with tuber- 

culin, histoplasmin, coccidiodin, and blastomycin, 
administered intracutaneously in 0.1 c.c. doses, 
each in particular areas of the fore-arms. 

Separate set o! syringes and needles was used 

for each antigen. The tuberculin used was 

Koch's old tuberculin 1:1000 and 1:100; the 

histoplasmin and blastomycin were 1:1000 dilu- 

tions; the coccidiodin in a dilution of 1:100. 

The patient was instructed to report back for 

skin test interpretations in either 48 or 72 hours 

whichever was convenient. At that time the 

diameters of both the erythema and the indura- 
tion of the reactions were measured. A skin 

test was considered positive if the induration 

measured 5 mm or more in diameter, regardless 
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of the erythema. A doubtful" reaction was de- 

fined as one showing 1-4 mm of induration. 

These doubtful reactions were counted as nega- 

tive in the analysis that follows. 

Age and sex distribution.?The patients 

ranged in age from 7 to 58 years. Their age 

and sex are given in table 1. 

Table 1 

Age and sex distribution 

Age Male Female Total. 

0?5 
6?10 3 2 5 

11?15 3 3 

16?20 11 .. 11 

21?25 '10 .. 10 

Above 25 28 7 35 

Total 55 9 64 

The majority of the cases were from the 

poor class with the exception of a few who 

came from upper or middle class families. Most 

of them belonged to Calcutta, and only a few 

came from other provinces. Their occupation 
is shown in table 2. 

Table 2 

Occupation of patients 

Occupation Number Occupation Number 
Students 15 Engineer 
Shop-keepers 7 Advocate 
Clerks 7 Higher administra- 

tive service 
Peons 7 Painter 
Housewives 7 Tailor 
Drivers 5 Cook 
Labourers 3 Shoe-maker 
Washermen 2 Unemployed 
Sweepers 2 Unknown 

Total 55 9=64 

Blood count.?Most of the patients had an 
absolute eosinophil count between 2,000 to 

10,000 per c.mm. The highest white cell count 
per c. mm. was 52,000 with 88 per cent eosino- 
phils (45,760 absolute eosinophil count per 
c. mm.) 

X-ray findings.?In the majority of cases 

there was accentuation of broncho-vascular 
shadows with hilar reaction. In some skiagrams 
fine or coarse mottling was present. Sixteen 
cases showed calcification. In none of the cases 

investigated in- this series were tubercle bacilli 

found in the sputum examined by direct smears. 

Results 

Of the 64 cases tested with histoplasmin, 3 

showed positive reaction. These three patients 
also reacted to tuberculin. Fifty seven subjects 
were tested for blastomycosis and 38 for cocci- 

dioidomycosis and all gave negative result. Six 

out of 24 patients did not react to tuberculin. 

Table 3 

Antigen reactions 

Histo- Tuber- Cocci- Blasto- 

plasrnin. culin. dioidin. mycin. 
Total No. tested 64 24 38 57 

Positive .. *3 18 0 0 

Negative 61 6 38 57 

'"'They also showed positive tuberculin re- 

action. 

Efforts were made to isolate histoplasma 
from the three patients showing a positive 
reaction. Cultures were made from the sputum 
and sternal bone marrow. A growth of 
monilia was obtained from the sputum 
of one of them. Further biochemical tests 

showed this fungus to be pathogenic. A skin 

test was done to find out sensitivity of the 

patient to monilia. Antigen was prepared by 
adding one loopfull of fresh culture of monilia 
to 3 c. c. of sterile normal saline and 0.1 c. c. 

of this antigen was injected intradermally in 

the fore-arm of that case. The result obtained 

was strongly positive. The second case show- 

ing positive histoplasmin reaction was found 
to be suffering from advanced ringworm of the 

groins and thighs for over two years. The 

third case who reacted to histoplasmin had 

sternal bone marrow cultured but was found to 

be negative for Ii. caysulatum. This case had 
coarse mottling, over the lower zone of the right 
lung field with calcification of the hilar lymph 
nodes on the same side. The patient was 
given aureomycin one capsule 4 times a day 
for ten days on two occasions. The second 

skiagram of the chest taken 55 days after the 
second course of treatment showed disappear- 
ence of the coarse mottling and the absolute 

eosinophil count came down from 12096 to 

1230 per c. mm. 
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The individuals who reacted to one antigen, 
to combinations of the antigens, and the non- 
reactors were studied to determine their rela- 

tionship to pulmonary calcification. The total 

number of cases showing pulmonary calcifica- 

tion was sixteen and all were tuberculin posi- 
tive. The patients showing calcification in 

their lung parenchyma or hilar lymph nodes 
were all above 19 years of age. Two were 

females' and the rest all males. Out of the 

three patients showing positive reaction to his- 

toplasmin and tuberculin only one revealed 

calcification in the hilar lymph nodes. 

There was no specific pattern of pulmonary 
calcification either in the lung parenchyma or 
hilar lymph nodes in the tuberculin positive 
cases. The common finding was one or two 

and in three cases 4 calcified areas of 4-5 mm. 
in diameter in the lung parenchyma. In two 

cases a calcified area was present in the hilar 

lymph nodes. The "Halo" primary focus des- 
cribed as a specific lesion with respect to the 
diagnosis of histoplasmosis was not found in 
the present series as also by previous workers 
(Absher and Cline, 1949; Silverman, 1950; 
Wahi, 1952). 

Discussion 

The primary purpose of this paper is to 

Present data on a series of patients suffering 
from tropical eosinophilia for the purpose of 

studying the role of fungi in this disease and 

Pulmonary calcifications. Out of the 64 
Patients tested not even a single case reacted 
to histoplasmin alone. Three cases were posi- 
tive to both tuberculin and histoplasmin. One 
?f them had monilia grown from the sputum 
and the other had dermatomycosis. None of 
these two had any pulmonary calcification. 
From these observations one might say that 
histoplasmin in these two cases probably 
gave non-specific reactions; that it may 
*ell servo as an index of sensitization 

various fungi. It has been stated 
hy various workers (Christie and Peterson, 
1945; 1946; 1946a; Emmons, et al., 1945; 
Calmer, 1945; Wahi, 1952) that such a situa- 
tion might exist; that the histoplasmin sensitivity 
may be indicative of sensitization by some 

agent having an antigenic complex closely re- 

nted to that of histoplasmin. The negative re- 

actions suggest that pulmonary fungus ?" infec- 

tion is not common here. Investigations in 

Uttar Pradesh, on the role of fungi in pulmo- 
nary disease (Wahi, 1952) have led to very 

similar conclusions. However, one case of dis- 
seminated histoplasmosis has been reported 
recently (Sen, 1953). 

Conclusion 

Though a small number of patients have been 
studied it may be concluded on the basis of the 
above findings that infection with histoplasma, 
blastomyces and coccidioides has no aetiological 
relation to tropical eosinophilia. 

The follow-up skiagrams of the chest in tro- 

pical eosinophilia have not shown healing by 
calcification. 

Tuberculin sensitivity was present in all 

cases showing pulmonary calcification. 

Summary 

1. Literature on the symptoms, clinical 

findings, and skiagrams of the chest in 

pulmonary mycosis is reviewed. 

2. A study of 64 cases, including 7 children 
with regard to skiagrams of their chests, 
eosinophil count and the cutaneous sensi- 

tivity to histoplasmin, coccidioidal, blas- 

tomycin and tuberculin, is presented. No 

positive reactors were found out of the 57 
cases tested for blastomycosis and 38 for 

coccidioidomycosis. Three cases out of 

64 reacted to histoplasmin and one 

of them showed pulmonary calcification. 

Eighteen patients including the 3 histo- 

plasmin positive cases were sensitive to 

tuberculin and six gave negative reaction 
out of the 24 cases tested. Sixteen of the 

tuberculin positive group showed pulmo- 
nary calcifications. 

3. No relation has been found between the 

fungus infections mentioned above and 

tropical eosinophilia. 
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