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Systemic Blastomycosis in Childhood

Case Report and Review
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SYSTEMIC mycotic infections are not as
rare, exotic or obscure today as perhaps they
may have seemed in the past. Although the
prevalence in children of some disseminated
fungus infections such as candidiasis, nocardi-
osis, histoplasmosis and mucormycosis has ap-
parently increased, such a trend has not.been
noted with North American blastomycosis.

Blastomyeosis, a chrenic mycotic disease
caused by Blastomyces dermatitidis, may be-
come manifest clinically either as a localized
skin lesion, or as a more widely disseminated
systemic disease with a predilection for the
lungs, digestive system, and musculoskeletal
and subcutaneous tissues.

Blastomycosis is found most frequently in
adults between 20 and 50 years old; it is rarely
encountered in children. It occurs in about
three Whites to one Negro and is six times
more common in males than females. Little
is known of the natural habitat of Blastomyces
dermatitidis or how man acquires the infec-
tion.

A 2l-month-old ' Negro girl with systemic
blastomycosis and a small epidemiologic sur-
vey form the subject of this paper.

Case Description

This 21-month-old. Negro. gitl was admitted o

Louisville Children’s Hospital on October 10, 1966
with 2 mass in the right supraclavicular area which
had been first noted the day before. Since she was
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In a 21-month-old infant with systemic
blastomycosis blood and bone marrow
specimens were found reliable sources for
culture, whereas sputum cultures were
negative. A clinical cure followed hy-
droxystilbamidine therapy. Family mem-
bers and neighbors tested for serum pre-
cipitins had no evidence of infection, past
or present. The true prevalence of blasto-
mycosis in the pediatric population of the
United ‘States is' not known.

16 months old she had béen treated for “bron-

‘chitis” by a private physician, After the last bout

of coughing, which occurred one month prior to
admission, the mother was told the child had
“fuid in her right lung.”” Growth had slowed ne-
ticeably since age 15 months. Other than iron-
deficiency anemia at 16 mouths of age, there had
been noother illnesses.

The infant appeared chronically ill and in mod-
erate ¢ardiorespiratory distress. Temperature was
101° 7., rectally; respiratory rate was 70 per min-
ute; heart rate 160 per minute. A firm, rubbery;
nontender mass (2% 3 c¢m.) was palpated in the
right supraclavicular area, fairly wellfixed to the
underlying tissue. An inspiratory lag was mnoted
in the right hemithorax with dullness to percus-
sion and tubular breath sounds on auscultation.
The remainder of physical examination  was
normal. ’ S e

A ‘chest roentgenogram revealed comsolidadon
of the entire right lung with some atclectasis and
pleural effusion on the same side (Fig. 1). The
hemoglobin level was 9 Gm./100 ml, The white
blood cell count was 16,000 per cu. mm. with new:
trophils, 69%; lymphocytes, 26%; and monocytes,
597, Sedimentation rate was 65 mm. Are an hour,
Gastric washings cultured for acid-fast bacilli. were.
negative. Skin tests with PPD (intermediate and
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Fie. 1. Reentgenogram of the chest at.the time of
admission ‘showing extensive consolidation with atelec-
tasis and pleural effusion of the right lung.

Fi6. 2. Colony of Blastomyces desmatitidis’ isolated
from: blood. Photograph was takén 20 davs after’ sub-
| culture on Sabouraud’s dextrose agar.
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first strength), “histoplasmin and atypical -myco-
bacteria (PPD-B and PPD-Y) were negative.

When  the mass ‘was. incised two weeks later, a
considerable amount of yellow purulent material
appeared. This was cultured for ‘pyogenic bacteria,
acid-fast bacilli and fungi.

She became afebrile shortly after admission. but
the fever (100° to 102.4° F.) recurred after incision
and drainage of the mass. A week prior to incision,
treatment with isoniazid, PAS and streptomycin
was initiated. She was discharged 30 days after
admiission.

Her course was followed with serial chest roent-
genograms; she remained relatively asymptomatic,
but without improvement of the extensive right
lung atelectasis,

When' Blastomyces dermatitidis was isolated
from the material drained from the mass (Fig.
2). the child was admitred to Louisville General
Hospital for therapy and further study.

Complement-fixation tests proved to be positive
to Blastomyces dermatitidis (yeast) 1:16 on two
successive occasions, NO cross reactions were evi-
dent with Histoplasma capsulatum complement-
fixing antigens or precipitinogens. The serum,
however, did show a positive precipitin reaction
with the homologous antigen, Bleod and bone
marrow cultures yielded growth of Blustomyces
dermatitidis on Mycosel and Sabouraud’s dextrose
agar -at room temperature. Cultures of the urine
and gastric washings did not yield any fungal
growth. Blastomycin skin tests were repeatedly
negative,

Treatment was begun with hydroxystilbamidine
isothiocyanate, given intravenously in 100 ml. of
5 per cent dextrose in water. The initial dosage
was 9 mg. per day. This was increased daily until
28 ‘mg. per day were reached on the fourth day
of treatment, and continued at that level for 17
days. A total of 531 mg. was administéred over a
three-week period.

On' the tenth day of treatment, a blood culture
for the fungus was still positive. Such cultures were
negative thereafter. Her appetite improved and
steady  weight' gain was " observed. She was . dis-
charged -asympromatic -three and . one-half- weeks
later. The pulmonary ‘abnormalities  as. demon
strated by roentgenogram persisted for five manths
after treatment. A planned bronchoscopy was re-
fused by the parents and no further visits to the
clinic were made. A home visit by the public
health nurse one year after treatment found the

infant thriving with no respirasory problems,

Family and Neighborhood Studies .

The father was 32 years old and well. He
worked as a chemical mixer. He had been
treated for tuberculosis when he was 12 years
old. The mother and nine siblings were in
good health. The patient had been in contact
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TasLE 1. Summary of Palients with Clildhood Blastomycosis Reported in Medical Literature

Duration
of Symp-
toms Prior
to Ad- Major QOrgans or Method of
Reference Age Race Sex  Chief Complaint mission Systems [nvolved Diagnosis Treatment QOutcome
D’Aunoy and 14 vr. N F Skin, lungs, liver, Autopsy Died
Beven, 193112 bones
Rosenthal, 4 mo, Epidermal abscess 3 wk. Skin and subcutaneous  Ahscess K1; Xeray Recovered
193351 tissue culture after six
months
Martin and 16 yr. N M Uleer on chest 1 yr. Skin, subcutaneous Sputum ¥1; Feradin Died 2 yr.
Smith, wall tissue, lungs, hone, culture, after
19392 heart, lymph nodes, C.F. onget
liver rest
12 yr N M  Sores on back and 3 yr, Skin, subcutaneous Biopsy KI Temporary
leg tiszue, lungs, lymph improve-
nodes meunt;
died 1 yr.
after
therapy
Schwartz and 8 yr, N ¥ Bone pain
Baum,
19519
Smith, Harris. 7 mo. N F  Pneumonia 2 mo. Lungs Absgess None Recovered
Conant and culture
Smith,
19558
3 vr W M Fever, red throat, 2 mo. Lungs Sputum Wone Dried
anorexia i culture
1 yr. W OF Fever, grunting, 12 days Lungs Sputum 2-Hydroxy- Recovered
respiration, culture, stilhamidine
corvza C.F.
Test
& yr. W F Fever, cough, 2% wk. Lungs Sputum 2-Hydroxy- Recovered
Coryza culture, stilbamlidine
C.F.
test
16 yr. N M Fever, coughand  3~4 wk. Lungs Sputum Stilbamidine Recovered
chest pain culture
16 yr W F Fever, chest pain 2wk Lungs Sputum, 2-Hydroxy- Recovered
gastric stilbamidine
wash-
) ings
9 yr W M Fever, chest pain 1wk, Lungs Sputum,  2-Hydroxy- Recovered
gastric stiihamidine
wash~
ings
Chemmniss and 15 yr. W M Painfulleg & mo. Subeutaneous tissue, Biopsy K1, Nal, Death 14
Waisbren, skin, bone x-ray, sulfa~ mo. aifter
19554 diazine, T & onset
Dimmune
serurm
16 yr, I F Painfual swellings 7 mo, Lung, lymph nodes, Smear of KI, incision Unknown
of neck . subtutaneous tissue exudate and drainage
Chick, Sutliff 6-10 yr, 2 cases
et al., 19562
Abernathy, 2 yr. N M Skin, hilar nodes Culture KI, X-ray Many recut «
19594 rences, T
yr. fol
low-up
T yr. N M Skin,lungs, bone C.F.test, Stilhamidine 5mo. im-
culture and 1 & D proved
14 yr. ¥ F Skir, lungs, bone, hilar Aniblotics Diad
nodes, psoas
18 yr. W F Lungs None Dred (had
L.EJ
Palmerand 9 yr. N E Fatigue, malaise, 1 mo. Lungs, spieen, hilar Bputum Amphotericin B Died
McFadden, cough, shortness nodes, kidney SIEAr,
196818 of breath cultures
at
SULopsy
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with an aunt and uncle with pulmonary tu-
berculosis; sputum cultures from the uncle
were positive for Mycobacterium tuberculosis.

The family had lived in the west end of
Louisville for the past three years on the
ground floor of an old brick house. The pa-
tient had never lived elsewhere.

Twenty-seven individuals including family
members in the immediate vicinity were inter-
viewed, with special inquiries concerning any
pulmonary symptoms. The only ones found
with a history of significant pulmonary illness
were the patient’s father, aunt and uncle. In
the survey were four adults, 33 to 45 years old,
and 23 children, three to 16 years old. Most
of the children had lived in the same neigh-
borhood for their lifetimes. Two adults had
resided in the area for three years, one for
eight years, and one for 20 years. Serologic
studies from these 27 individuals, wtilizing the
micreimmunodiffusion technic for precipitins
to blastomyein and histoplasmin were all neg-
ative. Blastomycin skin tests of both parents
were negative,

A toial of 12 cases of blastomycosis, all
adults, were admitted to Louisville General
Hospital in the past 20 years, six in 1947-1956
and six in 1957-1967 (excluding this patient).
Seven of these patients were residents of
Louisville, and three of these were admitted
in the last six years. None lived in the im-
mediate vicinity of the infant.

Comments

In contrast to the many reports which de-
scribe adult cases,* " a review of the American
literature reveals only 21 instances of child-
hood blastomycosis, in the age range five
months to 16 years (Table 1). Despite the
relatively high frequency of the disease in
Kentucky,® no affected children had been
reported until the present case.

A population survey in North Carolina fol-
fowing an epidemic showed a number of
asymptomatic individuals with positive blasto-
mycin and negative histoplasmin skin tests
which suggests both subclinical illnesses and
manifest infections with spontaneous remis-
sions. Assuming equal immunologic compe-
tence, it is unlikely that children would re-
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cover more often or develop subclinical infec-
tions more frequently than adults.

The entry of the fungus in this child was
probably through inhalation into the lungs
of infective conidia, followed by hematoge-
nous dissemination. This is in keeping with
Schwartz and Baum’s concept® that the ini-
tial infection in blastomycosis is via the lungs.
The primary manifestations in this child,
as often occurs in affected children, were non-
specific pulmonary symptoms. It was not un-
til a cutaneous lesion appeared four months
after onset of illness, and the causative fungus
recovered from it, that the true nature of
the pulmonary lesion was determined.

A cutaneous lesion as the primary sign of
infection has not been as commonly observed
among children, in contrast to its frequency
as the initial manifestation in adults. A lack
of awareness that the disease occurs in chil-
dren, as illustrated in this case, probably ex-
plains the disparity in reported incidence be-
tween the two age groups. A higher index of
suspicion and better recognition of the dis-
ease is required to ascertain the true incidence
in childhood.

In addition to the skin lesion in this pa-
tient, the blood and bone marrow were suc-
cessful sources for culture. With patients who
have pulmonary lesions solely, reliance on
sputum cultures alone may allow the diag-
nosis to be missed, as in this case whose spu-
tum and gastric-washing cultures were repeat-

“edly negative.

Despite the positive cultures, precipitin and
complement-fixation tests, repeated blastomy-
cin skin tests on this child remained nega-
tive, Smith et al® have indicated that the
combination of a negative blastomycin skin
test with a positive complementfixation test
was a poor prognostic sign, but this observa-
tion was not borne out in this case,

The value of hydroxystilbamidine as therapy
could not be definitely ascertained. Though
she markedly improved following therapy and
remained clinically well four months post-
therapy, her roentgenographic findings of
atelectasis changed little. Unfortunately, no
further clinical examinations or roentgeno-
grams could be done afterwards. However, a
home visit one year later found the child
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clinically well with no respiratory problems
since her last examination.

Negative results of the serologic survey of 27
immediate contacts support the nontransmis-
sible nature of the disease, as previously ob-
served by other investigators.®® The sample
population surveyed was too small to give any
indication of the true childhood incidence of
the disease. The survey was helpful for mini-
mizing the role of environmental conditions
in the spread of blastomycosis, since those
living in the local area had no evidence of
even subclinical infection.
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A “smoothly - readable  textbook,
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graduate = study-minded  physician.
Plenty of clear definitions!
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A 17-chapter. . glossy-papered
cleazly “written “and. beautifully il
justrated book, directed to “the phy-
sician “of  tomorrew,” the medical
student. - With one  exception, the
numerous contributors - are: on the
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faculty  of Ohio State Colege of
Medicine, Columbus, Ohio. The in-
formative chapter on the “Pediatric
Examination” is by Bruce D. Gra-
ham, Chairman - of -that. Depart-
ment.
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Conference. on  Leuheinio-Lym-
phoma. C. ].'D. ZARAFONETIS, ed.
Philadelphia, Lea & Febiger, 1968,
56 contributors, 519 pp. $15.00,

An Intérnational Conference on
Leukemia~Lymphoma  was held ‘at

Ann Arbor, Michigan, in October:
1967, as part of the celebration of . -

the University of Michigan Sesqui-
centeuniali This volume is a tran-
script of ‘alk the presentations and
pertinent * discussions, the partici-
pants -being Jeading workers  from
all over the world. Hardly a ques

tion may come up during the next
few years in connection with basic
science knowledge as related. to clin:
ical phenomena which has not al-
ready. been ‘discussed informatively
in these pages. '

Recent  Advances in’ Pediatric

Glinieal Pathology. C. G, MaBrY,

1. E. Roeckern, R. E. ‘GevEpOy,

2nd 1. A. Koeege. New York,

Grunie & Stratton, 1968. 247 pp.

$14.50, '

A dewaited: descriptive manual on
awtornatic - microchemical -~ analysis,
as developed at the University of
Kentucky Hospital., “Since most in-
fants and children are hospitalized
in general hospitals, the pediatric
néeds - are- best served  where the
entire hospital utilizes microchem-
istries,” £
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