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SUMMARY

Histoplasmosis is a systemic fungal
infection caused by Histoplasma
capsulatum. Infection, identified by skin
testing, has been found in more than 50

histoplasmin skin tests were reviewed at
the Provincial Chest Clinic in Windsor,
Ontario. All were asymptomatic; 27 had a
history of present or previous involvement
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ISTOPLASMOSIS is a systemic

fungal infection caused by Histo-
plasma capsulatum. The organism is
inhaled, invading the lung where it
characteristically involves the body’s
reticuloendothelial system, producing
a granulomatous reaction. The major-
ity of infections are benign and self
limited.

The organism was first identified by
Darling in Panama in 1905 in three pa-
tients at autopsy.! As late as 1945
most reported cases proved fatal.% 7 In
1955 Billings and Couch® described
two patients with pericardial calcifica-
tion and a histoplasmin sensitivity,
suggesting that Histoplasma capsula-
tum might be the cause of the pericar-
dial disease. In 1976 Bilgi and Slesar®
reported two cases of constrictive peri-
carditis and pericardial calcification
with a positive histoplasmin skin test.

Materials and Methods

Ninety-eight patients had histoplas-
min skin tests at the Provincial Chest
Clinic, Windsor, Ontario in the period
Oct. 1, 1978 to Sept. 30, 1979. Pa-
tients showing a positive reaction (five
mm or greater induration) to histoplas-
min skin test (intradermal injection of
0.1 ml of histoplasmin, diluted stabi-
lized solution, clinically equivalent in
potency to the U.S. Reference Stan-
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dard, Lot H-42 (1:100), of the U.S.
Public Health Service, National Centre
for Disease Control), were included in
the present study. Patients also had a
tuberculin skin test. Histoplasmin
complement fixation tests were ob-
tained in 20 patients. Patients also had
P/A and lateral chest X-rays; tomo-
grams were obtained when necessary.

Results

Fifty patients showed a positive re-
action to histoplasmin skin test, size of
induration varying from five mm to
25 mm. Patients showing less than
five mm of induration were excluded
from the present study. Seven patients
also showed a positive reaction to tu-
berculin skin test, i.e. more than
ten mm of induration. Sputum culture
for acid-fast bacilli were obtained from
these patients; none of them showed
positive culture for acid-fast bacilli.
Out of 20 patients who had histoplas-
min complement fixation test, nine pa-
tients were reactive with variable titer
from 1:2 to 1:16 dilution. Eleven pa-
tients were non-reactive.

There were 29 male and 21 female
patients. The age range was 14-82
years, with average age 49.5 years.

Seventeen patients were chronic
smokers with an average smoking his-
tory of 33 pack years. Twenty-nine pa-
tients were residents of rural areas in
Essex and Kent County and 21 patients
were residents of the Metropolitan
Windsor area. Ten residents of a rural
area were involved with farming and
nine were associated with the poultry
business. Eight out of 21 urban resi-
dents gave a previous history of in-
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volvement with either farming or
poultry.

Thirteen patients showed unilateral
hilar calcification, seven patients
showed multiple bilateral hilar calcifi-
cation and solitary parenchymal calci-
fication was noted in 15 patients. Soli-
tary parenchymal calcification and
hilar calcification were seen in 14 pa-
tients.

All 50 patients were asymptomatic
at the time of the study.

Epidemiology

The spores of H. capsulatum, a soil
saprophyte, are inhaled as ‘droplet nu-
clei’ by man and animals; invasion
then takes place in the alveolar walls:
The respiratory tract is almost invari-
ably the route of infection. Occasional
cases may result from direct mucosal
invasion of the oral pharynx or gas-
trointestinal tract. Rare cases of percu-
taneous inoculation have been re-
ported.® For all practical purposes,
man-to-man or animal-to-man trans-
mission does not occur. Thus, while
the route of infection is essentially
identical to disease resulting from M.
tuberculosis, the absence of man-to-
man transmission is distinctly dif-
ferent.

Geographic Distribution
Histoplasmosis occurs worldwide.
Infection, as identified by skin testing,
has been found in more than 50 coun-
tries. On the basis of skin test surveys,
18-20% of the U.S. population, some
50 million or more people, have been
infected.!!- 12 Areas with the highest
infection rates in the U.S. centre about
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the Mississippi River Valley and its
major tributaries, the Ohio, Missouri,
and Tennessee River Valleys. In Can-
ada the disease is endemic in the St.
Lawrence River Valley. Even within
highly endemic areas, infection rates
may vary two-to-ten-fold within rela-
tively short distances.!3

The histoplasma organism appears
to thrive best in red-yellow podzolic
soil with relatively high humidity and
moderate temperatures. Its growth is
enhanced in the presence of bird drop-
pings, especially chickens and star-
lings or bat guano mixed with soil, or
in decaying matter such as wood.
Starling roosts in urban areas have re-
peatedly been identified as a point
source for epidemics. 4

Pathogenesis
and Pathology

Studies in man indicate a striking
similarity between the pathogenesis of
histoplasmosis and tuberculosis. Fol-
lowing an incubation period of five to
18 days, the initial site of invasion is
almost invariably the lung. This is
followed by extension to adjacent
lymphatics, lymph nodes, and the
bloodstream.® Hematogenous disse-
mination with the initial infection ap-
pears to be almost invariable. Myco-
bacteria and Histoplasma grow
relatively slowly. However, there are
some apparent differences. Especially
in the so-called epidemic form of his-
toplasmosis there are multiple airborne
foci of pulmonary infection, mani-
fested as multiple nodular densities,
which is extraordinarily rare in tuber-
culosis. Histoplasmosis in the lung and
other organs, especially the spleen,
calcify more frequently and to a
greater extent. Histoplasmosis tends to
have greater lymphatic involvement;
mediastinal lymphatic involvement
may produce fibrosing mediastinitis
and obstruction of blood vessels, lead-
ing to the superior vena cava syndrome
and marked narrowing of the tracheo-
bronchial tree. It also involves the
adrenal glands, more commonly re-
sulting in adrenal insufficiency.!¢

Histoplasma capsulatum, when
present in large numbers may be seen
in tissues with hematoxylin and eosin
stains. However, they are more readily
identified with periodic acid-schiff,
Gridley or Gomori methenamine-
silver stains. The organism is usually
three to five microns and almost
always intracellular. However, there
can be considerable variation in size,
even up to 15-20 microns. They may
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appear to be growing by budding, and
occasionally there is evidence of hy-
phae formation.!® The organism is
particularly difficult to identify in soli-
tary pulmonary nodules, but careful
study can be quite successful.l?

Clinical Patterns
of Histoplasmosis

Subclinical Infection

The most common form of infection
is subclinical. Infection is documented
subsequently by a positive histoplas-
min skin test with or without other evi-
dence of infection, such as parenchy-
mal scarring, a pulmonary nodule, or
mediastinal node enlargement, any of
which may have calcification on chest
X-rays.

Acute Pulmonary (Benign) Infection

This form of the disease most often
presents as a respiratory tract infection
of varying severity or an influenza-like
illness. The individual may have a
cough with little or no sputum produc-
tion, chest pain (subpleural location of
lesion), and systemic manifestations of
fever, malaise, headache, anorexia
and myalgia.

Examination of chest may be nor-
mal; there may be some localized rales
or rarely an area of consolidation.
Chest X-ray may show a localized in-
filtrate, a picture similar to any
number of pneumonias. There may
also be hilar or mediastinal node en-
largement. If a larger number of or-
ganisms has been inhaled, there may
be multiple nodular infiltrates. Over a
period of time these nodules coalesce
and may calcify. Some cannot, pro-
ducing multiple tiny discrete calcifica-
tions. Some patients presenting with
pulmonary calcifications cannot recall
even a severe respiratory or influenza-
like illness.!®

Acute Pulmonary (Severe) Infection

This presentation is due to inhala-
tion of a large number of organisms,
usually from a source that can be sub-
sequently identified (e.g., cleaning out
an old feces-laden chicken coop, spe-
lunking in a cave with bat guano). The
individual appears acutely ill and quite
toxic with a high fever, cough, com-
monly paroxysmal with little sputum
production, marked tachypnea and
dyspnea; cyanosis may be present. The
chest X-ray discloses multiple nodular
lesions varying from small and dis-
crete to larger, fluffy lesions that tend
to coalesce.!®

Chronic Cavitary Infection

This presentation is clinically and
radiologically indistinguishable from
tuberculosis. The individual has a
productive cough and may have some
hemoptysis. He may relate coughing
up small bits of gravel or sandy, gritty
material (i.e. broncholithiasis) with
specific questioning. Non-specific
symptoms of anorexia, weight loss,
and malaise are common. With exten-
sive parenchymal involvement there
may be dyspnea. There is fibronodular
disease usually with cavities and vol-
ume loss, particularly in the upper
lobes or the superior segment of the
lower lobes on the chest roentgeno-
gram. Co-existing tuberculosis and
histoplasmosis have frequently been
identified, especially in tuberculosis
sanatoria. 20- 21. 22

Disseminated Infection

Disseminated infection commonly
affects infants or older men. Its pre-
sentation is reticuloendothelial or sys-
temic rather than pulmonary. It is very
rare, probably occurring in less than
0.1% of acute infections. The individ-
ual has fever, malaise, weight loss,
and anorexia. There may be general-
ized lymph node enlargement which is
more prominent in adults. The individ-
ual may complain of pharyngeal pain,
hoarseness or dysphagia; ulceration of
the tongue, palate, epiglottis or larynx
occurs in up to qne-third of adults.
Gastrointestinal involvement may be
manifested by nausea, vomiting, diar-
rhea, and abdominal pain. Commonly
there is hepatosplenomegaly. Marked
anemia and leukopenia are associated
with bone marrow invasion. The most
commonly involved organs are the
adrenals, meninges, and brain; less
commonly involved are the endocar-
dium, pericardium, kidney, testes,
prostate, esophagus, and pleura. Bone
involvement is less frequent than in
other systemic fungal infections. Pul-
monary parenchymal or mediastinal
involvement is not usually a prominent
manifestation. Nodular or ulcerative
skin lesions are also frequent. Direct
smears of the lesion using potassium
hydroxide or one of the blue stains
(e.g., cotton methylphenyl blue) may
immediately provide a diagnosis; a
biopsy of the lesion wall for histol-
ogy and culture should also be ob-
tained. 2} >

Specific Organ Involvement

Some patients with extrapulmonary
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disease present with primary manifes-
tations related to a single organ. Pa-
tients may present with lymphadeno-
pathy, hepatosplenomegaly, jaundice,
anemia, fever, or evidence of a coagu-
lopathy simulating a primary reticu-
loendothelial disease. A patient with
meningeal involvement may relate
slowly progressive symptoms of head-
ache, altered mentation, psychologic
changes, and may have minimal men-
ingismus. Some will present with
chronic diarrhea, melena, or hemato-
chezia. Rarely the presenting problem
is that of pleural effusion, empyema or
bronchopleural fistula.23: 26

Pericardial involvement with histo-
plasmosis is another uncommon entity
seen more often in children and young
adults. Identification or isolation of the
organism in the pericardium or fluid is
uncommon. Full recovery is often
slow; there may be episodes of recur-
rent pericarditis.

The mediastinum may be involved
with histoplasmosis in two forms: a
lymph node may enlarge and impinge
on a vital structure, or extensive fi-
brosis may extend throughout large
areas of the mediastinum. Symptoms
result from impingement on a vital
structure. Histologic specimens may
disclose organisms only with extensive
scarring.

Diagnosis

The absolute diagnosis of Histoplas-
mosis requires cultural identification
of the organism. Its identification in
histologic preparation is often satisfac-

Fig. 1.
Histoplasmosis: dense left hilar
calcification.
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tory. At times such proof may not be
obtainable and a clinical diagnosis can
be made on the basis of the clinical and
X-ray findings, exclusion of other dis-
ease processes by careful study, and
serologic evidence of infection.

Skin Test

Skin testing material for Histoplas-
mosis (histoplasmin) is made from a
broth filtrate of the mycelial phase of
H. capsulatum. The usual test dose is
0.1 ml of a 1:1000 solution. The reac-
tion is read at 48-72 hours; a reaction
of five mm of induration is considered
positive. The actual measured indura-
tion should be recorded. A positive
skin test indicates infection with H.
capsulatum at some time, whether re-
mote or recent. The reaction tends to
wane over many years. There is fre-
quent cross-reactivity with blastomy-
cosis and occasionally with coccidioi-
domycosis. A false-negative reaction
occurs in about five percent of patients
with active pulmonary histoplasmosis
and in one-third to two-thirds of pa-
tients with disseminated histoplas-
mosis. Most importantly, a histoplas-
min skin test may falsely elevate
serologic studies to either mycelial or
yeast phase antigens in 25% or more of
reactors.2’- 28 This elevation is usually
evident within 15 days and may re-
main for three or more months. Thus
in an adult being evaluated for active
disease which might be histoplas-
mosis, the histoplasmin skin test
should not be used. The skin test may
be quite helpful in an infant with pos-
sible active histoplasmosis, since a

Fig. 2.
Histoplasmosis: bilateral multiple
calcifications of varying size.

positive reaction even in an endemic
area strongly supports the diagnosis.

Serologic Tests

The standard serologic study is the
complement fixation technique using a
mycelial phase antigen (MF), histo-
plasmin, and a yeast phase antigen
(YF). The YF is usually elevated first
after initial infection, while the MF
rises later but tends to remain elevated
with chronic disease for extended
periods. After acute infection one or
the other is elevated in 14% at two
weeks, 67% at three weeks, 86% at
four weeks, and almost all after four
weeks.2? Thus it is important to repeat
serologic studies at two to four week
intervals. This will avoid missing a
titer which is in the rising phase. Un-
fortunately, in disseminated disease,
false-negative results have occurred in
45-80%.30- 31

The height of titers does not appear
to correlate with the severity of disease
or ultimate prognosis. Some authors
consider the continued elevation of
titers of 1:32 or greater, or titers that
vary from zero to 1:8 or 1:16, as indi-
cations of continued activity and po-
tential difficulty. Low-grade titers
have been documented for many
months without evidence of disease
activity. A histoplasmin latex agglu-
tination test is frequently positive in
acute infections but in only about 50%
of chronic active infections.

Identification

Direct preparations of sputum or

Fig. 3.
Histoplasmosis: a solitary nodule in
the left lung.

227



Tablets/Syrup

For rapid
decongestant
action in acute
and perennial
rhinitis,
chronic and
acute sinusitis,
eustachian
tube blockage.

DESCRIPTION: Each sustained-action
tablet contains 6 mg dexbrompheniramine
maleate N.F. and 120 mg d-pseudoephe-
drine sulfate. These two active components
are distributed equally between the tablet's
outer coating and a sustained-release
inner core for twice-a-day administration.
Each teaspoonful (5 ml) of DRIXORAL Syrup
contains 1.65 mg dexbrompheniramine
maleate N.F. and 30 mg d-pseudoephe-
drine sulfate.

INDICATIONS:

DRIXORAL Tablets and Syrup are indicated
for relief of symptoms of upper respiratory
mucosal congestion in seasonal and
perennial nasal allergies, acute thinitis and
rhinosinusitis, acute and subacute sinusitis,
eustachian tube blockage, and secretory
ofitis media.

PRECAUTIONS:

Dexbrompheniramine maleate may cause
drowsiness which may impair ability to drive
or perform other tasks requiring alertness.
Avoid alcoholic beverages. Pseudoephe-
drine sulfate may cause nervousness,
restiessness or insomnia. Not recommended
for pregnant women. DRIXORAL Tablets
should not be given to children under 12
years of age.

ADVERSE EFFECTS:

Mild drowsiness and skin rash have been
observed occasionally in patients receiving
DRIXORAL.

TREATMENT OF OVERDOSAGE:

There is no specific antidote for DRIXORAL.
Specific therapy will depend on the pre-
dominant symptoms observed.

DOSAGE AND ADMINISTRATION:
TABLETS: For adults and for children 12 or
more years of age—one DRIXORAL tablet in
the moming and one at bedtime. In excep-
tional cases, administration of one tablet
every 8 hours may be required.

SYRUP:

1-6 years: )4 to 1 teaspoon each 3 to 4 hours
6-12 years: 1to 2 teaspoons each 3to 4 hours.
Adults: 2 teaspoons each 3 to 4 hours.

Full information is published in the
Compendium of Phamaceuticals and
Specialties and available on request

from Schering Canada Inc., Pointe Claire,
Quebec H9R 1B4.

"REG. TM.

MEMBER

[PAAB| [Pmac)

SCHERING

CAN. FAM. PHYSICIAN Vol. 26: FEBRUARY 1980

other material stained with Wright or
Giemsa stain will demonstrate the or-
ganism as an oval two to four microns
in size, with a large vacuole; buds with
a narrow attachment may be seen at
the smaller end of the cell. Surround-
ing each organism is a pale capsule-
like area (hence the name capsulatum)
which represents an artifact due to pro-
toplasmic shrinkage rather than a true
capsule.

Culture

Histoplasma capsulatum has been
most difficult to grow in many labora-
tories even when an appropriate speci-
men is provided. The organism will
grow on brain-heart infusion glucose
blood agar and Sabouraud’s glucose
agar at room temperature and 37°C
with antibiotics added to prevent bac-
terial overgrowth. It can also be grown
in laboratory animals such as mice.

Management

The vast majority of patients who
develop histoplasmosis do not require
treatment and with subclinical disease
do not even seek medical attention.
Patients with acute benign pulmonary
histoplasmosis have a self-limited ill-
ness requiring nothing more than
symptomatic and supportive therapy
for a short period. In the presence of
severe symptoms, clinical toxicity,
and extensive, usually multinodular,
infiltrate on chest X-ray, one should
seriously consider specific therapy,
namely amphotericin B. Since the
drug must be given intravenously over
an extended period, its morbidity must
be weighed against that of the primary
illness.

Chronic pulmonary histoplasmosis
that is progressive, or radiographically
cavitary, or symptomatic, requires a
full course of amphotericin B.

The usual current recommended
total dose of amphotericin B is 2-2.5 g
or a minimum of 35 mg/kg body,
weight. The drug must be given intra-
venously in a daily dose not exceeding
one mg/kg.

Discussion

Histoplasmosis infection is not a
new entity, but it has probably often
been overlooked. It is frequently diffi-
cult to differentiate from other types of
calcification without histoplasmin skin
testing.32 Brodsky and colleagues®?
reported that skin tests were positive in
70-79% of residents in Delaware

County, Ohio, during an outbreak of
histoplasmosis. While the majority of
cases arise in endemic areas, many:
occur in areas where the skin test reac-
tion rate is as low as two to three per-
cent. Thus the possibility of histoplas-
mosis should be considered in a patient
with a clinically compatible history,
even when there has been no contact
with an endemic area.

Epidemics occur in nonendemic
areas or in groups who visit an en-
demic area. They have provided im-
mensely valuable information about
point sources, incubation time and the
spectrum of disease. The following
point sources have been identified:
chicken coops (particularly cleaning
old ones); starling roosts; bats both in
caves and buildings; dismantling old
buildings (especially old schools);
cleaning old buildings (barns, water
towers, bridges, silos, church bel-
fries); hollow trees; mycology labora-
tories; old storm cellars; building fires
with old decaying wood; peat moss;
digging for worms in woods; construc-
tion sites; major clean-up efforts; and
compost heaps. ** 3

In the present study history of pres-
ent and previous occupation revealed
that ten residents of a rural area were
involved with farming and nine were
associated with the poultry business.
Eight of the 21 residents in the urban
region gave a previous history of in-
volvement with either farming or
chicken breeding. There appears to be
high prevalence of skin-test sensitivity
in Essex and Kent Counties; similarly,
the Ottawa Valley has a high preva-
lence of histoplasmosis infection.®

In endemic areas, 80-95% of the
population may have a positive histo-
plasmin skin test. A parenchymal
lymph node complex has been identi-
fied in 67% of routine autopsies in an
endemic -area;3® postmortem X-ray
studies of spleens have found 67%
with calcifications and 40% with mul-
tiple calcifications characteristic of
histoplasmosis. 37

In a study of a small endemic focus
in Milan, Michigan, 25% of five year
olds and 95% of 19 year olds had posi-
tive histoplasmin skin tests, as com-
pared to an eight percent rate for the
rest of the county.®® In evaluating 750
chest X-rays from this population, 185
were abnormal. Two-thirds of these
had calcification, 40% unilateral hilar,
30% solitary parenchymal and 30%
both. Other abnormalities were less
common: only two children showed
clinical evidence of disease.®® Among
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the 50 patients with positive histoplas-
min skin test in our study, 49 showed
pulmonary calcification. Twenty-six
percent showed unilateral hilar calcifi-
cation (Fig. 1), 14% showed multiple
bilateral hilar calcification (Fig. 2),
while 30% of the patients showed soli-
tary parenchymal calcification (Fig.
3). In a patient with a pulmonary nod-
ule or parenchymal or lymph node cal-
cification, a positive or negative histo-
plasmin skin test should not be
considered as definitive of a specific
etiology for the lesion.

While it is useful to consider the
presenting patterns of histoplasmosis
individually, it is important to recog-
nize that they often blend into one an-
other. The data available would indi-
cate that hematogenous dissemination
at the time of initial infection occurs in
essentially all individuals. All 50 pa-
tients in our study were asymptomatic.
In evaluating the course of 90 patients
without chemotherapy, there were
nine deaths due to the pulmonary dis-
ease (four others after pulmonary sur-
gery) and X-ray progression in 79% of
those followed for three years.8

In the United States Public Health
Cooperative Mycoses Study, 27 of 84
patients with untreated chronic pulmo-
nary disease died at a fairly constant
rate of six to nine percent per year:
there was X-ray progression each year,
increasing from 23% in the first to
64% in the sixth year. These individu-
als had extensive bilateral, usually
cavitary disease.*® A subsequent study
comparing treated vs. untreated pa-
tients clearly documented the efficacy
of amphotericin B at a total dose of
25 mg/kg body weight or greater.*!

Disseminated histoplasmosis affects
the very young as well as those beyond
the fifth decade, and is often asso-
ciated with other underlying severe
disease. It has a mortality of over 80%
if not treated. In one series, 20 of 22
patients not treated died two weeks to
67 months from the time of diag-
nosis—16 within four months. In a
group of 22 patients receiving an ade-
quate course of therapy, all were alive
at three months; 13 died between three
and 107 months after starting treat-
ment, but none died from active histo-
plasmosis. Relapses requiring treat-
ment occur. Patients have been
reported as cured with total doses as
low as 460 mg, although most physi-
cians recommend a total initial dose of
two g or 35-40 mg/kg body weight.*?

In conclusion, histoplasmin skin
testing continues to be a very valuable
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epidemiologic tool in population sur-
veys identifying endemic areas.
References

1. Darling ST: Protozoon general infec-
tion producing pseudotubercles in lungs
and focal necrosis in liver, spleen, and
lymph nodes. JAMA 46:1283-1285, 1906.
2. Dodd K, Tompkins EH: A case of Histo-
plasmosis of Darling in an infant. Am J
Trop Med 14:127-137, 1934.

3. DeMombreun WA: The cultivation and
culteral characteristics of Darling’s Histo-
plasma capsulatum, Am J Trop Med 14:93-
125, 1934.

4. Smith CE: Coccidioidomycosis. Med
Clin North Am 27:790-807, 1943.

5. Christie A, Peterson JC: Pulmonary
calcification in negative reactors to Tuber-
culin. Am J Public Health 35:1131-1147,
1945.

6. Parsons RJ, Zarafonetis CJD: Histo-
plasmosis in man: Report of 7 cases and a
review of 71 cases. Arch Intern Med 75:1-
23, 1945.

7. Schwarz J, Baum GL: The history of
Histoplasmosis, 1906 to 1956. N Engl J
Med 256:253-258, 1957.

8. Billings FT Jr, Couch OA Jr: Pericar-
dial calcification and Histoplasmin sensi-
tivity. Ann Intern Med 42:654-658, 1955.
9. Bilgi C, Slesar S: Constrictive pericar-
ditis and pericardial calcification with pos-
itive Histoplasmin skin test. Can Med
Assoc J 114:879-882, 1976.

10. Tosh FE, et al: Primary cutaneous
Histoplasmosis: Report of a case. Arch In-
tern Med 114:118-119, 1964.

11. Loosli CG, et al: Pulmonary Histo-
plasmosis in a farm family: A three-year
followup. J Lab Clin Med 43:669-695,
1954.

12. Edwards PQ, Klaer JH: Worldwide
geographic distribution of Histoplasmosis
and Histoplasmin sensitivity. Am J Trop
Med Hyg 5:235-257, 1956.

13. Furcolow ML: Epidemiology of Histo-
plasmosis, in Sweany HC (ed): Histoplas-
mosis. Springfield, Illinois, Charles C.
Thomas, 1960, pp. 113-148.

14. Wilcox KR Jr, Waisbren BA, Martin J:
The Walworth, Wisconsin epidemic of His-'
toplasmosis. Ann Intern Med 49:388-418,
1958.

15. Schwarz J: The primary lesion in His-
toplasmosis, in Sweany HC (ed): Histo-
plasmosis. Springfield, Illinois, Charles C.
Thomas, 1960, pp. 292-310.

16. Sweany HC: The pathogenesis of His-
toplasmosis in the human body, in Sweany
HC (ed): Histoplasmosis. Springfield, Illi-
nois, Charles C. Thomas, 1960, pp. 268-
292.

17. Puckett TF: Pulmonary Histoplas-
mosis: A study of 22 cases with identifica-
tion of H. capsulatum in resected lesions.
Am Rev Tuberc 67:453-476, 1953.

18. Rubin H, et al: The course and prog-
nosis of Histoplasmosis. Am J Med 27 :278-
288, 1959.

19. Rubin H, Lehan PH, Furcolow ML:
Severe nonfatal Histoplasmosis. Report of
a typical case with comments on therapy.
N Engl J Med 257:599-602, 1957.

20. Furcolow ML, Brasher CA: Chronic
progressive (cavitary) Histoplasmosis as a
problem in Tuberculosis sanitoriums. Am
Rev Tuberc Pulm Dis 73:609-619, 1956.
21. Curry FJ, Wier JA: Histoplasmosis. A
review of one hundred consecutively hospi-

talized patients. Am Rev Tuberc Pulm Dis
77:749-763, 1957.

22. Baum GL, Schwarz J: Pulmonary His-
toplasmosis. N Engl J Med 258:677-684,
1958.

23. Silverman FN, et al: Histoplasmosis
(Review). Am J Med 19:410-459, 1955.
24. Smith JW, Utz JP: Progressive dis-
seminated Histoplasmosis. A progressive
study of 26 patients. Ann Intern Med
76:557-565, 1972.

25. Conrad FG, Saslaw S, Atwell RJ: The
protean manifestations of Histoplasmosis
as illustrated in twenty-three cases. Arch
Intern Med 104:692-709, 1959.

26. Vanek J, Schwarz J: The gamut of His-
toplasmosis. Am J Med 50:89-104, 1970.
27. Kaufman LR, et al: Effects of a single
Histoplasmin skin test on serologic diag-
nosis of Histoplasmosis. J Bacteriol
94:798-803, 1967.

28. Buechner HA, et al: The current status
of serologic, immunologic and skin tests in
the diagnosis of pulmonary mycoses. Chest
63:259-270, 1973.

29. Furcolow ML: Tests of immunity in
Histoplasmosis. N Engl J Med 268:357-
361, 1963.

30. Heyn RM, Giammona ST: Dissemin-
ated Histoplasmosis treated with Ampho-
tericin B. Am J Dis Child 98:253-256,
1959.

31. Reddy P, et al: Progressive dissemin-
ated Histoplasmosis as seen in adults. Am
J Med 48:629-636, 1970.

32. Christie A: The disease spectrum of
human Histoplasmosis. Trans Assoc Am
Physicians 64:147-154, 1951.

33. Brodsky AL, Gregg MB, Loewenstein
MS, et al: Outbreak of Histoplasmosis as-
sociated with the 1970 earth day activities.
Am J Med 54:333-342, 1973.

34. Lehan PH, Furcolow ML: Epidemic
Histoplasmosis. J Chron Dis 5:489-503,
1957.

35. Sarosi GA, et al: Histoplasmosis out-
breaks, their patterns, in Ajello L, et al:
Histoplasmosis, proceedings of Second
National Conference. Springfield, Illinois,
Charles C. Thomas, 1971, pp.123-128.
36. Straub M, Schwarz J: Healed primary
complex in Histoplasmosis. Am J Clin
Pathol 25:727-741, 1955.

37. Schwarz J, et al: The relation of
splenic calcification to Histoplasmosis.
N Engl J Med 252:887-891, 1955. -

38. Dodge HJ, Ajello L, Engelke OK: The
association of a bird-roosting site with in-
fection of school children by Histoplasma
capsulatum. Am J Public Health 55:1203-
1211, 1955.

39. Whitehouse WM, Davey WN, Engelke
OK, et al: Roentgen findings in Histoplas-
min-positive school children. J Mich State
Med Soc 58:1266-1269, 1959.

40. Furcolow ML, et al: Course and prog-
nosis of untreated Histoplasmosis, a
USPHS Cooperative Mycoses Study.
JAMA 177:292-296, 1961 .

41. Furcolow ML: Comparison of treated
and untreated severe Histoplasmosis, a
CDC Cooperative Mycoses Study. JAMA
183:823-829, 1963.

42. Sarosi GA, et al: Disseminated Histo-
plasmosis: Results of long-term follow-up.
A CDC Cooperative Mycoses Study. Ann
Intern Med 75:511-516, 1971.

43. Picardi JL, et al: Pericarditis caused
by Histoplasma capsulatum. Am J Cardiol
37:82-88, 1976.

CAN. FAM. PHYSICIAN Vol. 26: FEBRUARY 1980



