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ABSTRACT

Introduction: Aspergillosis is an opportunistic mycosis with significant im-
pact on immunocompromised patients; available data in Paraguay are scarce.

Objectives: To characterize patients diagnosed with aspergillosis whose
samples were sent to the Mycology section of the Central Public Health
Laboratory during the period 2000-2019.

Methods: A descriptive, retrospective study of clinical records from pa-
tients with positive specimens for Aspergillus genus.

Results: The study found 54 patients diagnosed with aspergillosis: 21 with
otomycosis (38.9%), 17 with chronic pulmonary aspergillosis (31.5%), 5 with
acute and chronic sinusitis (9.2%), 4 with invasive aspergillosis (7.4%), 3
with onychomycosis (5.6%), 2 with allergic bronchopulmonary aspergillosis
(3.7%), and 2 with keratitis (3.7%). There were 56 isolates: 26 Aspergillus sec-
tion fumigati (46.4%), 15 A. section flavi (26.8%), 13 A. section nigri (23.2%),
1 A. section terrei (1.8%), and 1 A. glaucus (1.8%). Microbiological diagnostic
methods included fresh examination, staining, culture, and serology testing.

Conclusions: Multiple cases of aspergillosis were reported over a 20-year
period. Otomycosis, predominantly in adults, was the most prevalent form
of aspergillosis. In chronic rhinopulmonary forms, tuberculosis, tumors,
chronic obstructive disease, cystic fibrosis, and asthma were the predispo-
sing factors. Invasive aspergillosis was predominantly observed in pediatric
patients, with autoimmune diseases and leukemias being the primary risk
factors. Aspergillus section fumigati was the predominant isolate, followed
by Aspergillus section flavi and Aspergillus section nigri.

215

IATREIA. Vol. 38 Ndm. 2. (2025). DOI 10.17533/udea.iatreia.309


https://orcid.org/0000-0002-1535-4149
https://orcid.org/0000-0001-7546-1205
https://orcid.org/0000-0002-4573-6340
 https://orcid.org/0000-0002-4573-6340

https://orcid.org/0000-0003-0673-6089
https://orcid.org/0000-0002-1825-4194
mailto:gustavomicologiapy@gmail.com
https://doi.org/10.17533/udea.iatreia.309

Revista Médica

[ATREIA

Universidad de Antioguia

ARTICULO ORIGINAL

INFORMACION ARTICULO

Palabras clave

Aspergilosis;

Enfermedad Pulmonar Obstructiva Cronica;
Paraguay;

Tuberculosis

Recibido: septiembre 05 de 2023
Aceptado: julio 24 de 2024

Correspondencia:
Gustavo Aguilar;
gustavomicologiapy@gmail.com

Cémo citar: Aguilar G, Araujo-Lopez P Lird G, Ar-
guello R, Blasco R. Aspergilosis: Casuistica del La-
boratorio Central de Salud Publica-Ministerio de
Salud. Asuncién, Paraguay. Perfiodo 2000-2019.
latreia [Internet]. 2025 Abr-Jun;382):215-225.

Copyright: © 2025
Universidad de Antioquia.

Aspergilosis: Casuistica del Laboratorio Central
de Salud Pdblica-Ministerio de Salud. Asuncidn,
Paraquay. Periodo 2000-2019

Gustavo Aquilar''>), Patricia Araujo-Lopez'", Graciela Lird?=,
Rocio Arguello®=", Raquel Blasco*

1 Bioguimico/a, Departamento de Bacteriologia y Micologia, Laboratorio Central de Salud Piblica, Asuncion- Paraguay.
2 Bioquimica, Laboratorio Central - Departamento de Microbiologia, Hospital de Clinicas, San Lorenzo-Paraguay.
3 Bioquimica, Departamento de Microbiologia, Hospital General Pediatrico Acosta Nu, San Lorenzo-Paraguay.

# Bioquimica, Servicio de Bacteriologia, Hospital Regional de Ciudad del Este-Paraguay.

RESUMEN

Introduccion: la aspergilosis es una micosis oportunista con gran impac-
to en pacientes inmunodeprimidos; los datos disponibles en Paraguay
SON esCcasos.

Objetivos: caracterizar a los pacientes con diagnoéstico de aspergilosis
cuyas muestras fueron enviadas a la seccién de Micologia del Laboratorio
Central de Salud Publica en el periodo 2000-2019.

Materiales y métodos: estudio descriptivo y retrospectivo de fichas de
pacientes con muestras positivas del género Aspergillus.

Resultados: se encontraron 54 pacientes con diagnéstico de aspergilosis:
21 con otomicosis (38,9 %), 17 con aspergilosis pulmonar crénica (31,5 %), 5
con sinusitis aguda y cronica (9,2 %), 4 con aspergilosis invasiva (7,4 %), 3 oni-
comicosis (5,6 %), 2 con aspergilosis broncopulmonar alérgica (3,7 %) y 2 con
queratitis (3,7 %). Los aislamientos fueron 56: 26 Aspergillus seccién fumigati
(46,4%), 15 A. seccion flavi (26,8 %), 13 A. seccion nigri (23,2 %), T A. seccion te-
rrei (1,8 %) y 1 A. glaucus (1,8 %). Los métodos de diagndstico microbioldgico
fueron el examen en fresco, coloraciones, cultivo y serologia.

Conclusiones: en un periodo de 20 afios varios casos de aspergilosis fue-
ron informados. La otomicosis con predominio en adultos fue la forma de
aspergilosis prevalente. En las formas crénicas rinopulmonares, la tubercu-
losis, los tumores, la enfermedad obstructiva crénica, las fibrosis quisticas y
el asma fueron los factores predisponentes. La aspergilosis invasiva fue pre-
dominante en pediatria, donde las enfermedades autoinmunes y las leuce-
mias fueron los principales factores de riesgo. Aspergillus seccion fumigati
fue prevalente del total de aislamientos, sequido de Aspergillus seccion flavi
y Aspergillus seccién nigri.
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INTRODUCTION

The genus Aspergillus consists of saprophytic filamentous fungi that develop in any type of organic
matter. In humans, they produce opportunistic infections, with species of the fumigati, flavi and nigri
sections being isolated in more than 90% of the cases. Conidia enter by inhalation into the lungs rea-
ching the alveoli, where they remain as saprophytes, but sometimes they act as allergens producing
a form of allergic bronchopulmonary aspergillosis (ABPA) or allergic alveolitis. Another common form
is chronic pulmonary aspergillosis (CPA), which affects approximately three million people; without
treatment, this infection has a high probability of causing death within five years (1,2).

Angioinvasion and invasive aspergillosis (IA) occur when phagocytic defenses decrease due to
various causes of immunosuppression in the patient: transplants, chemotherapies, high doses of cor-
ticosteroids and cancer patients. Although probably underestimated, global data show an annual in-
cidence of 300,000 cases of IA, with a mortality between 30% and 80%, and a population at risk of 10
million people worldwide (1). In Latin America, Brazil (3), Chile (4,5), Colombia (6,7), Mexico (8), Uruguay
(9), and Venezuela (10) reported cases of invasive fungal diseases in periods of several years, including
cases of invasive aspergillosis. This is very similar to data reported in the USA and Europe (11-13) as
regards clinical findings, predisposing factors and fungal agents identified. The difference was that, in
the latter, due to their economic situation, newer antifungals were available and mycological diagno-
sis was carried out with molecular methods in most cases.

The treatment of invasive mycoses such as |A generates significant costs to the healthcare system.
Ina study in Chile in a high complexity pediatric hospital between 2015 and 2016, Barraza M. et al. (14)
found that the costs in prescribed antifungal drugs, mainly voriconazole and liposomal amphotericin
B, for invasive mycoses with the category of probable corresponded to 12% of the total pharmacy
budget of that hospital. Hospitalization expenses, medical fees, and the costs of laboratory and ima-
ging studies would still have to be added to that.

In Paraguay, reported data on the incidence of aspergillosis are scarce. The objective of this study
was to characterize patients with aspergillosis with positive results for the Aspergillus genus in samples
sent by healthcare institutions to the Mycology section of the Central Public Health Laboratory in
Asuncion, Paraguay.

MATERIALS AND METHODS

An observational, descriptive and retrospective study was conducted by reviewing patient records
with clinical samples related to aspergillosis sent to the Mycology section of the Central Laboratory
of Public Health in Asuncion, Paraguay, in the period 2000-2019. The sex, age, symptoms, signs, and
underlying diseases of patients, and the results of mycological studies (fresh examination, staining
and culture) were recorded.

To include respiratory samples in the study, we considered the type of patient and selected tho-
se for whom both fresh examination and serial cultures were positive for the fungus. On the other
hand, for the study of nail aspergillosis, we selected patients with an evolution of more than 1 year,
with hyaline septate hyphae observed in fresh examination and a high count in culture, without
isolation of dermatophyte fungi or of the genus Candida or related species.

Macroscopic and microscopic identification of isolates was performed using different photo-
graphic atlases and algorithms from reference texts (15,16). Direct examination of the samples was
carried out using 40% potassium hydroxide (KOH), in addition to Giemsa and Gram stains. The pri-
mary and specific isolation media used for macro- and microscopic studies were 1/10 Sabouraud
dextrose agar with chloramphenicol, potato dextrose agar, oatmeal and Czapek agar.
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As for serology, identification of Aspergillus fumigati, flavi and nigri sections was performed by
the double immunodiffusion method, using antigens provided by the Malbréan Institute of Argen-
tina. The results of the nominal variables were expressed as percentages, while the numerical varia-
bles were presented as mean =+ standard deviation. For data analysis, the software used was Excel
2019 from Microsoft Office.

RESULTS

A total of 54 cases of patients with aspergillosis from the period 2000-2019 were studied. Data on
the forms of aspergillosis and their clinical presentation, risk factors, medical diagnosis, type of spe-
cimen analyzed, microscopic and culture examinations are presented in Table 1.

Table 1. Data of patients with samples sent to the Central Public Health Laboratory that resulted positive for
Aspergillus. Asuncion, Paraguay: period 2000-2019

Form of

aspergillosis Age Clinical Predisposing Clinical
. % 0
(n = number of (years) preser(:;a)nons condition* (%) samples (%) Isolate n(%)
cases) °
Serous P Aspergillus section nigri 13
Otomycosis secretion (61.9) Chronic otitis (9.5) . (5;1 )g g
(n=21) ATE159 i ching (52.3) Chronic use of Bar secretions < ection flavi8 (36.4)
Mild pain (14.2) corticosteroids (9.5) Aspergillus glaucus 1 (4.5)
Cough (64.7) Tuberculosis (29.4) S @1.1)
Chronic pulmonary Chronic Tumor (17.6) Serutm 354) A section fumiaati15 (80
aspergillosis ~ 51.8+22.4 expectoration (64.7) ' putum (35.4) - A.section fumigati 15 (80)
. COPD (11.7 Lung biopsy  A.section flavi 3 (20)
(n=17) 1.7
= Hemoptysis (41.1) Custic fibrosi (23.5)
Sibilant rales (29.4) ystic fibrosis (11.7)
Prolonged fever (50) Skin lesions
Invasive Dyspnea (25) Autoimmune 50)
aspergillosis 10.3+8.7 Hemoptysis (25) disease (75) BAL (25) A. section fumigati 4 (100)
(n=4) Neurological Acute leukemia (25)  Biopsy (25)
symptoms (25) Serum (25)
Chronic nasal
secretion (100)
Paranasal
ic sinusiti Headache (50 i igati
Chronic sinusitis 64+ 126 h (50) Type 1 diabetes (25)  sinuses A sect!on fum{gatl3(75)
(n=4) Laryngitis (25) puncture A.section flavi 1 (25)
Chronic
tracheitis (25)
Onychomycosis Hyperkeratosis and . . A. section flavi 2 (66.7)
(n=3) 33.6£153 dark nail coloration HIV+(33) Nail scraping A. section terrei 1 (33.3)
X Dry cough (100)
b :IIergllc Difficulty Cystic fibrosis (50)
ro::p::)gt:“r:;:ary 20.5+17.6 breathing (100) Asthma (50) Sputum A. section fumigati 2 (100)
Chronic

(n=2)

expectoration (100)
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Table 1. Data of patients with samples sent to the Central Public Health Laboratory that resulted positive for
Aspergillus. Asuncion, Paraguay: period 2000-2019 (Continuation)

Form of -
aspergillosis Age Clinical Predisposing Clinical
. * 0,
(n = number of (years) presez;a)hons condition* (%) samples (%) Isolate n(%)
cases) °
iti Ocular pain (100) i igati
Keratitis 565477 p Ocular trauma Corne:-al A. sect!on fum.lgatl 1(50)
(n=2) Vision loss (100) scraping A. section flavi 1 (50)
Nasal polyps i
Acute sinusitis 28 e Nasal septum 2?:;(!'3")' A. section fumigati 1 (100)
(n=1) Abunqant nasal deviation . 9
secretions puncture
Sputum
ICU admission (f;sl;
with antibiotics (50) )
R No symptoms Tracheal . L
Colonization 526+192 related to HIV+ (18.7) secretion A. section fumigati 13 (72.2)

(n=18) A. section flavi 5 (27.8)

aspergillosis Chronic use of (37.5)

corticosteroids (12.5) BAL (18.7)

* According to the available patient data
Source: own elaboration

As regards patients with otomycosis, which was the most prevalent clinical form of aspergillosis
in our cases, one of them presented both Aspergillus glaucus and A. section flavi. In the vast majority
of cases the predisposing causes were not known. Two patients had a history of chronic otitis and
other two of chronic use of corticosteroids.

In chronic pulmonary aspergillosis (CPA), the fumigati section was prevalent. In one of the two
pediatric patients with cystic fibrosis two different sections were isolated: fumigati and flavi. Among
the predisposing causes of CPA related to tumors, we found lung and pancreas cancer, as well as
type 1 diabetes, prolonged use of corticosteroids and aspergilloma, each in a different patient. In
three patients of the CPA cases we observed prolonged fever and weight loss. In the four patients
with |IA (one 22-year-old, two 9-year-olds and one 1-year-old) we observed weight loss and skin
ulcers. One person had acute leukemia and three had autoimmune diseases: two with chronic gra-
nulomatous disease and one with systemic lupus erythematosus. All patients had been receiving
treatment with corticosteroids for years.

Acute sinusitis presented in one person, while four patients presented with the chronic form
of the illness. The fumigati section was prevalent in cultures. As regards onychomycosis, one case
involved hand nails and two involved toenails (hallux), with one of them being an HIV carrier. In the
two patients with ABPA, aged 8 and 33 years, abundant Charcot-Leyden crystals with more than 25
leukocytes per field were observed in a fresh examination of sputum. The adult patient had an IgE
titer > 3000 U. In addition, we found eighteen patients with a positive specimen in fresh examina-
tion and culture for the genus Aspergillus, but since their clinical manifestations and conditions were
unrelated to clinical aspergillosis, we considered these cases as colonization (Table 1).

DISCUSSION

Otomycosis is an infection of the epithelium of the external auditory canal caused by filamentous
fungi, mainly Aspergillus, and yeasts such as Candida. These fungi are colonizing in general, but
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humid conditions, long-term use of antibiotics and corticosteroids, lack of hygiene, and exposure
to dust and foreign bodies favor their abnormal growth, thus causing infection (17). In our study, all
cases were adults, as has also been reported in other studies (18,19). Ear serous secretion and itching
were the most common symptoms in both our patients and those of other studies (18-20). One of
the predisposing factors identified was chronic use of corticosteroids, which could affect immunity,
as mentioned also by Satish et al. (19). Otomycosis was the most frequent form of aspergillosis we
found in the patients of this study, and more than half of the strains we identified were Aspergillus
section nigri, followed by A. flavi, which is consistent with the findings of other authors in America
and Asia (18-20). Treatment recommendations include controlling predisposing factors, local debri-
dement and use of antifungal drugs such as clotrimazole (21).

In chronic pulmonary aspergillosis (CPA) the approximate age range of our patients was
30 to 70 years. This range is similar to those reported by other authors (22,23). Chronic pulmonary
aspergillosis is normally associated with patients with tuberculosis and chronic obstructive pulmo-
nary disease (COPD). According to Denning et al, tuberculosis is associated with 20% of CPA cases
(24). Similarly, in Africa, 61.3% of patients with tuberculosis were reported to have CPA (22). In our
study, we observed that 29.4% of patients with CPA had tuberculosis. In Paraguay, according to data
from the Ministry of Health, 2,115 new cases of pulmonary tuberculosis were recorded in 2019, for
a total of 15,000 patients up to that year. The incidence in the country in 2019 was of 30 cases per
100,000 inhabitants, while in the western region of the country it was of 80.4 cases per 100,000
inhabitants (25).

COPD patients constitute a great percentage of the population in many countries, since the
disease is closely associated with tobacco use; that is why this disease contributes quite a lot to CPA
cases. In this study, we report 11.7% of COPD cases in CPA patients. According to Macedo et al, it is
estimated that 15% of the total population with COPD develop CPA. In turn, of those patients hos-
pitalized for CPA, 1.3% developed IA (23,26). In Paraguay, more than 10,000 people are diagnosed
with COPD each year, with an average of 5,300 annual deaths (27).

Cough and chronic expectoration, together with hemoptysis, were the most common mani-
festations in our patients. These symptoms have also been reported by several authors for this form
of aspergillosis (23,24). The main test for CPA diagnosis is the detection of precipitins or IgG anti-
Aspergillus antibodies by the double immunodiffusion test (28,29). This serology is also used for
monitoring the success or failure of treatment (28). Positive serology allowed us to define this form
of aspergillosis in 41.1% of our cases. Also, the presence of septate hyaline hyphae at 45-degree
angles and positive sputum culture (35.4%) were defining criteria in the diagnosis of our CPA cases.

Aspergillus section fumigatiis the most frequent fungal isolate in CPA cases; this has been re-
ported in Latin America, Europe and the USA, where it represents more than 90% of all cases (23,
26,30,31). In Africa and Asia, on the other hand, the most frequent isolates are A. section flavus and
A. section nigri (32-34). In this study, 80% of the isolated strains were A. section fumigati, followed
by A. section flavi. Treatment management for CPA must be multidisciplinary. In the vast majority
of cases surgery is recommended, but this should be carefully evaluated on an individual basis
considering lesion number and size, and the patient’s underlying disease (28). For pre- and posto-
perative care, use of azoles is recommended to avoid possible invasion into adjacent tissues;
itraconazole can be used as first-line therapy because of its low cost and good safety profile (28).
If surgery is not possible, long-term treatment with azoles may prevent progression of lesions
(e.g., fibrosis) and complications such as hemoptysis (28,35). Voriconazole (or posaconazole) can
be administered in more serious situations (28,36). When treatment with azoles fails and surgery
is not possible, direct instillation of amphotericin B or an azole (itraconazole, miconazole) in the
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aspergilloma cavity is recommended (28). Hemoptysis is the most serious complication and can
require arterial embolization (28).

As regards invasive aspergillosis (IA), most of our patients were pediatric. In comparison, a pe-
diatric hospital in Uruguay reported 4 cases of IA, with a mean age of 8 years (9). In Colombia, se-
veral cases of invasive aspergillosis have been reported in pediatrics (37-40). In two other studies,
pediatric patients represented 4.5% and 13.6% of total reported cases, respectively (7,13). 1A is often
implicated in transplant patients, those with various types of cancer receiving immunosuppressi-
ve therapy, persons with leukemia, and patients with immunity disorders undergoing treatment
(11,41). In this study, the underlying systemic conditions were immunity disorders, followed by acu-
te leukemia. Previous articles have reported that IA has been identified primarily in organ biopsy
specimens, bronchoalveolar lavage (BAL), and sterile fluids (7,13).

In this study, examination of skin lesions by scarifications, and biopsies and cultures positive for
the fungus facilitated mycological diagnosis, along with host factors and clinical manifestations, si-
milar to other studies (7,13). Cutaneous manifestations of aspergillosis have been reported in some
studies in Latin America and other parts of the world (4,7,42). In invasive aspergillosis, it has been
reported that in Colombia and other Latin American countries, A. section fumigati was the most
frequent isolate, followed by A. section flavi, A. section nigri and others (4,6-8). However, Wang et al.
(43) in China reported that the incidence of invasive lung aspergillosis caused by A. section flavi was
greater than that of A. section fumigatiin patients with hepatitis B. A. section flavi has been isolated
in a nosocomial outbreak from skin, mucusae and subcutaneous tissue (44). In our study, all the
isolates were A. section fumigati.

According to the Infectious Diseases Society of America (IDSA) guidelines, the treatment of
choice for invasive aspergillosis is voriconazole, and in pediatric patients the dose is higher. The
blood concentration of this antifungal is variable for each patient, and therefore monitoring is im-
portant to ensure treatment success. Other alternatives are liposomal amphotericin B (recommen-
ded for empirical treatment), isavuconazole and posaconazole. Combination therapy can be used in
patients with significant immunosuppression and in those with extensive infection (45).

Aspergillosis of the paranasal sinuses in its invasive form (of pulmonary origin) can manifest as
the rhinocerebral form of mucormycosis. A fungus ball can also develop in the paranasal sinuses
(11). The invasive form is observed in immunocompromised patients with risk factors similar to tho-
se of IA. The approximate age range of patients in our study was between 50 and 75 years, similar to
previous studies (4,7). Likewise, in our study, the prevailing symptoms were chronic nasal secretion
and headache, and only one patient had a known predisposing condition (type 1 diabetes mellitus).
All mycological diagnoses (smear and culture) were performed by sinus puncture.

In Latin America, reports of paranasal sinus aspergillosis corresponded to 15% and 19% of total
aspergillosis in two studies in Chile, respectively (4,5), and 3% in one study in Colombia (7); in these
studies, the highest number of isolates was A. section fumigati followed by A. section flavi. In our
study of 4 cases the ratio of isolates was similar. Treatments are generally debridement, antifungals
such as voriconazole or isovuconazole, and reduction of immunosuppression (11). It is of great
importance to differentiate mucormycosis from this form of aspergillosis, as voriconazole has no
activity on fungi of the order Mucorales.

Azole resistance in Aspergillus has been reported in different countries around the world,
further complicating treatment (46). This led the European Society for Clinical Microbiology and
Infectious Diseases (ESCMID) and the European Confederation of Medical Mycology (ECMM) to
publish a guideline for treatment that, according to the epidemiology of the region, recommends
that the first line of treatment be liposomal amphotericin B or an azole plus echinocandin if resis-
tance exceeds 10% (46).
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Although more epidemiological studies are needed, in a study in several countries including
Paraguay, Resendiz-Sharpe et al. reported an 8.3% (n = 3/36) of resistance to voriconazole of the
environmental isolates of Aspergillus section fumigati in the country’s capital city, Asuncion (47).
Voriconazole is the first-line antifungal for aspergillosis, and species in section fumigati are the most
frequent isolates. This problem, coupled with the existing risk factors for aspergillosis in the country,
is a matter of concern.

Reports of aspergillosis in Paraguay are scarce, and this is a reality shared by most Latin American
countries. This may be due to several reasons, since this infection and other opportunistic mycoses
are not notifiable; in addition, there is low clinical suspicion and knowledge of the infection, which
leads to delays in diagnosis and in the initiation of timely treatment in vulnerable populations. It is
necessary to raise awareness of this infection at various levels of the health sector.

CONCLUSION

A total of 54 patients with aspergillosis have been reported in our laboratory over a 20-year period.
Otomycosis, predominantly in adults, was the most prevalent form of aspergillosis. In chronic rhino-
pulmonary forms, tuberculosis, tumors, chronic obstructive disease, cystic fibrosis, and asthma were
the predisposing factors. Invasive aspergillosis was predominantly observed in pediatric patients,
with autoimmune diseases and leukemias being the primary risk factors. Aspergillus section fumigati
was the predominant isolate, followed by A. section flavi and A. section nigri. We reported the hig-
hest number of cases of aspergillosis in Paraguay, and, therefore, it is extremely necessary to provide
all the information about this opportunistic infection to the governmental and health care sectors,
and to the general population as well, for better decision-making.
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