


RADIOLOGIC PATTERNS IN THE EARLY STAGES OF PULMONARY ASPERGILLOSIS. A STUDY OF 15 CHILDREN

Introduction

Invasive aspergillosis is seen almost exclusively in severely
immunedeficient children with marked neutropenia. The main
clinical forms are pulmonary, sinusal and disseminated.'?

The disease is mostly caused by three fungal species:
Aspergillus fumigatus, Aspergillus flavus and Aspergillus
niger,however, there are over 300 species capable of causing
the disease.’

In most cases the infection is acquired through inhalation
of air-borne spores present in ambient air, on the ground, in
plants, in organic debris, spoiled vegetables, dust from
construction work, air ducts, and other sources.!'?

The most common predisposing factors are conditions
leading to marked neutropenia, such as leukemia, the use of
strong chemotherapy, malnutrition and the acquired
immunodeficiency syndrome (AIDS); in this latter situation,
the discase shows as a symptomatic invasive disease.*?

Invasive pulmonary aspergillosis is an unusual clinical
condition with a poor prognosis seen in severely immune-
depressed patients.' It presents as a uni or bilateral pneu-
monic condition which may lead to necrotising pneumonia
or to lung empyema, with fever, mucopurulent expectoration,
hemoptysis, malaise and weakness. Most cases have
respiratory distress in a few hours. The infectious process
may progressively involve the liver, intestine, spleen, heart
and central nervous system.®"!

Galactomanan antigen by means of monoclonal
antibodies through agglutination of latex particles has a
sensitivity ranging from 27 to 70% and a specificity ranging
from 88 to 90%. This test has a high specificity, but a low
sensitivity in cases of invasive pulmonary aspergillosis.''2
Sensibility is dependent especially on the levels of
circulating antigen. The test with latex particles is considered
positive on detection of 15 ng/mL of serum antigen. On the
otherhand, 1 ng/mL of circulating antigen has been detected
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with the sandwich-ELISA test. However, this greater
sensitivity leads to alarger number of false positive results."¢

Radiologic images of invasive pulmonary aspergillosis
during its early stages have been seldom studied. Radiologic
findings in the invasive pulmonary infection are described
as those seen in bronchopneumonia with infiltrations and
multiple condensed areas or interstitial infiltrate and
subsegmental or segmental consolidation.'"

An early diagnosis by means of a chest computerized
axial tomogram (CAT scan) permits a reliable diagnosis of
invasive pulmonary aspergillosis as it depicts segmental
consolidation areas with or without nodules.

Patients with neutropenia and lower airways involvement
exhibit peribronchial consolidation areas or centrolobular
nodules.>" Nonetheless, CAT scan sensitivity and specificity
in patients with neutropenia has not been carefully studied.'

The treatment of choice for invasive forms of aspergillo-
sis is the use of amphotericin B at the dose of 1 to 1.5 mg/kg/
day.* In most publications, the length of treatment has been
based on the clinical response of the patient, the lack of
Aspergillus growth in culture media and the persistent
negativity of Aspergillus specific antigen.'s

The purpose of this study is to describe the radiologic
patterns of early pulmonary aspergillosis by means of the
detection of galactomanan antigen with monoclonal serum
antibodies.

Material and methods

The clinical charts and X rays of hospitalized patients with
aspergillosis studied at the Instituto Nacional de Pediatria
from November 4, 1998 to November 30,2000 were analyzed.
The diagnosis was based on laboratory findings: direct exam
of expectoration or bronchial aspirate cleared with potassium
hydroxide; culture in Sabouraud medium; detection of serum
galactomanan antigen by means of monoclonal antibodies
and X ray studies.

An early diagnosis based on clinical findings was defined
as that in which patients with confirmed aspergillosis had
not reached the stage of respiratory distress either clinically
or gasometrically inherent to invasive bronchopulmonary
aspergillosis.

The following variables were recorded: sex, age, original
disease, total neutrophil count, chemotherapy and/or steroid
treatment; initial chest X ray findings and X ray findings during
the disease.

There were 15 children of either sex, ages 1 day to 18 years.
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Table 1. Radiologic patterns in children’s pulmonary aspergillosis

Case Basic disease Neutrophil Chemotherapy Prior X rays X rays Post-treatment
# Count and steroids during the X rays
Age disease
Sex
Acute myelocyitic 1100 Transretinoic Middle enhanced Increased Normal
10y leukemia (AML) acid, demorubicin, peribronchial peribronchial
F M2 cytonine markings markings;
arabinosidev moderate inter-
stitial parahilar
and interstitial
infiltrate
2 Acute 1500 Cycle of Enhanced Increased No follow-up
5y lymphocytic metotrexate peribronchial peribronchial
F leukemia (ALL) markings markings
L1
3 ALL-L2 148 Cyclophosphamide Normal Bitateral parahilar Pulmonary
Sy Adryamicin interstitial infiltrate, overdistention
F predominantly right with minimal
basal enhanced
markings
4 ALL-L2 897 Cyclophosphamide Minimally Increased Increased
5y Cytosine arabinoside enhanced peribronchial right basal
F peribronchial markings with peribronchial
and right bilateral interstitial markings
basal markings infiltrate
predominatly basal
and parahilar
5 ALL-L2 <100 Vyncristine, Normal Bilateral interstitial No follow-up
2y adryamycin, infiltrate
F prednisone,
metotrexate
6 Paratesticular <100 Vyncristine, Parahilar and Right apical Increased
3y rhabdomyosarcoma cyclophosphamide, left apical parahilar interstitial disseminated
M adryamycine, interstitial infiltrate. Left left parahilar
cysplatinum infiltrate parahilar nodular infiltrate
lesion
7 ALL-L2 <100 Vyncristine, Interstitial Left parahilar Deceased
9y prednisone, infiltrate; alveolar interstitial infiltrate;
M L-asperginase, consolidation alveolar
intrathecal pattern; right condensation;
metotrexate aereal images aereal
bronchogram bronchogram; right

condensation;
parahilar and basal

cavitation; increased

interstitium; lung

abscess pattern and

pleural effusion
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Case Basic disease Neutrophil Chemotherapy Prior X rays X rays Post-treatment

# Count and steroids during the X rays

Age disease

Sex

8 AML-M2 <100 Adryamycine, Normal Normal Interstitial

16y prednisone, infiltrate;

M cylosine alveolar
arabinoside, consolidation;
vyncristine, bilateral aereal
intrathecal bronchogram
metoirexate pattern

Hepatocarcinoma <100 Carboplatinum, Normal Left parahilar Right basal
18y etoposide and left basal pleural reaction

F consolidation

10 AML-M2 594 Transretinoic acid Interstitial Increased Increased

iy infiltrate; bilateral interstitial infiltrate peribronchial

peribronchial with micronodular markings
enhanced infiltrate
markings

1 Wilms tumor <100 Vyncristine, Increased Alveolar Deceased

M actinomycin D, peribronchial consolidation; righ

4y dexametasone markings apical and basal

aereal bronchogram;
increased
peribronchial and left
peribronchial markings;
apical consolidation
and pleural effusion

12 Mediastinal tumor <100 Carboplatinum, Right parahilar Increased No follow-up

14y etoposide infiltrate and condensation;

M consolidation aereal bronchogram

areas patterns; large right
parahilar consolidation

13 ALL-L1 1600 Metotrexate, Increased right Generalized Interstitial

1y 6 mercaptopurin basal peribronchial  increased interstitial pattern;

F markings; infiltrate; minimal micronodules

minimal interstitial aereal bronchogram
infiltrate pattern

14 AAL-L1 <100 Metotrexate Moderately Micro and Deceased

7y increased macronodular

F peribronchial infiltrate; alveolar

markings condensation; aereal
bronchogram; lymph
nodes in the right
helium; bilateral
pneumothorax
15 Chronic <100 Busulfan Normal Interstitial pattern; Normal
13y granulocytic micro and
leukemia (CGL) macronodular
pattern
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