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Abstract
Aspergillus tracheobronchitis (AT) is a rare manifestation of invasive aspergillosis. We present a case of
tracheobronchitis caused by Aspergillus fumigatus in a 33-year-old male with neutropenia and known human
immunodeficiency virus (HIV) infection with acquired immunodeficiency syndrome (AIDS).

A 33-year-old male with HIV/AIDS presented to the hospital with symptoms of productive cough for over
two months associated with subjective fevers, chills, and body aches. Computed tomography (CT) of the
chest was significant for scattered sub-centimeter bilateral upper lobe nodules but otherwise normal. The
patient underwent an extensive evaluation for his respiratory symptoms, including an initial sputum culture,
which grew Haemophilus parainfluenzae in addition to preliminary fungal growth, prompting further
evaluation with bronchoscopy. Bronchoscopy revealed diffuse adherent obstructive pseudomembranous
plaques in the trachea and bilateral upper lobe segmental bronchi. Bronchoalveolar lavage cultures later
grew Aspergillus fumigatus. Tracheobronchitis due to Aspergillus species is a rare cause of infection in
patients with HIV. We believe that this case underscores the importance of further evaluation utilizing
bronchoscopy in patients with AIDS who have respiratory symptoms despite mild abnormalities on chest CT.
This approach can be used to rule out atypical endobronchial infections such as tracheobronchitis due to
Aspergillus species.
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Introduction
Invasive Aspergillus is a major cause of morbidity and mortality in the immunocompromised population [1].
Tracheobronchitis due to Aspergillus infection is relatively uncommon, occurring in less than 7% of
pulmonary aspergillosis cases [2]. Aspergillus infection is rare in the population of patients with human
immunodeficiency virus (HIV); however, when present, it is frequently associated with neutropenia [3].
Respiratory complaints in a patient with HIV and acquired immunodeficiency syndrome (AIDS) can
represent a multitude of infectious agents, and tracheobronchitis due to Aspergillus species is often not
considered as part of the initial differential diagnosis. We report a case of Aspergillus tracheobronchitis (AT)
in a 33-year-old male with HIV/AIDS and neutropenia diagnosed by bronchoscopy.

Case Presentation
A 33-year-old male with HIV diagnosed four years prior presented to the hospital with complaints of cough
productive of white sputum, fever, and body aches for the past two months. The patient was seen at an
outside hospital two months prior and diagnosed with pneumonia. The causative agent of the pneumonia
was not identified, and the patient denied taking antifungal therapy. He reported undergoing a
bronchoscopy during the previous hospitalization but was unsure of the results. The patient was discharged
with antibiotics; however, the cough and fever did not improve.

Approximately a year ago, the patient commenced the regimen
elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide for HIV infection and
sulfamethoxazole/trimethoprim for Pneumocystis jiroveci pneumonia (PJP) prophylaxis, endorsing
compliance with these medications. He denied prior intravenous drug use and sexual intercourse with men.
He was unsure of his last CD4+ lymphocyte count, stating it was “low.” Serology also found no evidence of
hepatitis B or C virus coinfection. The patient originally immigrated from Honduras approximately six years
ago and worked as a barber.

On admission to this hospital, the patient was afebrile, tachycardic with a heart rate of 107 beats/minute,
and saturating 98% on room air. He appeared nontoxic, and his respiratory examination was clear to

auscultation bilaterally. Complete blood count consisted of a white blood cell count of 3900/mm3, bands of
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2%, hemoglobin of 11.2 g/dL, and platelets of 768,000/mm3. The absolute neutrophil count was 234 cells/uL,
indicating severe neutropenia. A basic metabolic panel was normal. The chest radiograph was unremarkable
(Figure 1). A computed tomography (CT) of the chest without contrast revealed subtle scattered nodules in
the bilateral upper lobes, more prominent in the left upper lobe (Figure 2).

FIGURE 1: Unremarkable appearing upright chest radiograph.
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FIGURE 2: Computed tomography of the chest without contrast
showing subtle scattered nodules in the bilateral upper lobes (arrows),
more prominent in the left upper lobe.

Sputum cultures, including acid-fast bacilli (AFB) stains, and blood cultures were obtained. The patient was
started on empiric antibiotics with ceftriaxone and azithromycin for seven and five days, respectively. He
developed occasional febrile episodes, which persisted during the hospitalization in addition to productive
cough despite completing the course of antibiotics. Significant eosinophilia developed with a peak absolute
eosinophil count of 783 cells/uL. His CD4+ lymphocyte count returned at 33 cells/uL, and his HIV viral load
was found to be 49,700 copies/mL.

Neutropenia persisted, and a hematologist recommended replacing sulfamethoxazole/trimethoprim with
atovaquone for PJP prophylaxis, repleting B12 levels that were slightly low at 245 pg/mL, and obtaining a
bone marrow biopsy, which was nondiagnostic. Three AFB sputum smears were negative. Coccidioides
antibody complement fixation was negative at <1:2. Notably, Aspergillus fumigatus antibodies and beta-d-
glucan were not detected in serum. Sputum culture resulted in moderate Haemophilus parainfluenzae growth
and scant preliminary fungal growth. Outside records were obtained and revealed that the patient had
undergone bronchial washings growing Aspergillus fumigatus. Unfortunately, the operative report was
unavailable. Due to the patient’s symptoms being inconsistent with the minimal imaging findings, a repeat
bronchoscopy was performed at our facility.

During bronchoscopy, immediately after intubation of the trachea, thick whitish-brown adherent plaques
were noted in the distal trachea (Figure 3). Additionally, the right upper lobe segmental bronchi had thick
adherent white plaques, and the left superior lobar bronchus was completely obstructed with white plaques
(Figure 4). Multiple forceps biopsies were taken from the plaques in addition to brushings. Bronchoalveolar
lavage (BAL) was performed in the right upper and left upper lobe segments. BAL cell count was found to
have 90% neutrophils, 7% macrophages, and 3% lymphocytes. BAL studies showed positive galactomannan
with an index value of 7.7, and a later culture grew Aspergillus fumigatus. Pathology resulted in
tracheobronchial hyaline cartilage with mucosa thickly encrusted with matted Aspergillus species (Figure 5).
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FIGURE 3: Thick white mucopurulent secretions in the distal trachea
seen via bronchoscopy (arrows).

FIGURE 4: Bronchoscopy showing that the left superior lobar bronchus
was completely obstructed with white plaques.
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FIGURE 5: Bronchial brushings with Papanicolaou’s stain revealing
branching hyphae consistent with Aspergillus (red arrow).

The patient was started on voriconazole 200 mg (4 mg/kg) orally twice a day with plans for a prolonged
treatment course of six to 12 months for invasive aspergillosis. Antiretroviral therapy was replaced with
dolutegravir and emtricitabine/tenofovir alafenamide due to the drug-drug interaction between voriconazole
and cobicistat. Sulfamethoxazole/trimethoprim was replaced with atovaquone for PJP prophylaxis due to
concerns of neutropenia caused by bone marrow suppression. The patient’s fever and respiratory status
improved with the initiation of antifungal medication. The patient was discharged home with close
outpatient follow-up. At two months, he followed up with the pulmonary clinic and reported significant
improvement in his respiratory symptoms as well as continued compliance with antifungal and HIV
medications. Unfortunately, no laboratory data was available at the time of the follow-up.

Discussion
Respiratory symptoms with minimal chest imaging findings in a patient with AIDS pose a unique clinical
dilemma as the differential diagnosis in such an immunocompromised patient is exceedingly broad. The
differential diagnosis for pneumonia in a patient with AIDS includes bacterial, mycobacterial, fungal, viral,
and parasitic infections [4]. Bacterial pneumonias are currently the most common cause of pneumonia in
this population, and Streptococcus pneumoniae is the most frequent organism implicated [5]. Aspergillosis as
a cause of pneumonia in patients with AIDS is rarely at the top of the differential diagnosis.
Tracheobronchitis due to Aspergillus was not entertained as a diagnosis for our patient until sputum cultures
returned with fungal growth coupled with a lack of improvement with empiric antibiotics.

Isolated AT is an uncommon presentation of invasive aspergillosis [6]. Aspergillosis infection is rare in
patients with HIV; however, when present, it is commonly associated with neutropenia and a CD4 count of

<100 cells/mm3, both present in this patient [3,6]. In reviewing AT cases, the most frequently associated
conditions were solid organ transplantation (44.2%), hematologic malignancy (21.2%), neutropenia (18.7%),
and chronic obstructive pulmonary disease (15.4%) [7]. Another case series reported malignancy as the most
common underlying comorbidity in patients with AT [6]. Nonspecific respiratory symptoms such as
productive cough, fever, and dyspnea are the most common symptoms associated with AT and were all noted
in our patient [7]. CT imaging for AT may show tracheobronchial wall thickening, atelectasis, or an
endobronchial mass, although CT is not always useful. Chest CT was reported to have specific findings for
AT in only 25% of cases [7]. The nonspecific clinical presentation and nonspecific imaging findings can
potentially lead to a delay in the diagnosis of AT [7].

Bronchoscopy has a high diagnostic yield for AT since sputum cultures lack sensitivity and specificity for
invasive aspergillosis in the immunocompromised population [7]. In a case series of four patients with AIDS
with AT, all four were diagnosed with bronchoscopy [2]. The threshold to perform diagnostic bronchoscopy
should be low when suspecting invasive aspergillosis in an immunocompromised patient with minimal
abnormalities on chest imaging. Several forms of AT have been described, including obstructive bronchial
aspergillosis, ulcerative tracheobronchitis, and pseudomembranous tracheobronchitis [5]. Our patient had
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features of both obstructive and pseudomembranous tracheobronchitis.

This case raises multiple relevant clinical points. Our patient with HIV/AIDS had severe neutropenia
possibly predisposing him to infection with Aspergillus. Neutropenia is a known risk factor for invasive
aspergillosis [8]. In a prior case series, three of four patients with AIDS with Aspergillus tracheobronchitis
were neutropenic [2]. According to a review of invasive aspergillosis, the most important risk factor for
invasive aspergillosis in patients with AIDS was neutropenia, often secondary to medications such as
sulfamethoxazole/trimethoprim [9]. Moreover, HIV infection is associated with a profound effect on
hematopoiesis with anemia, thrombocytopenia, and neutropenia, all well described in infected patients [10].
The exact etiology of neutropenia in our patient was never discovered. Given the patient’s high viral load,
we theorize that the potential etiology was likely due to prior poor compliance with HIV medications
coupled with sulfamethoxazole/trimethoprim. It is probable that our patient’s severe neutropenia
contributed to infection with AT. Additionally, the patient developed marked peripheral eosinophilia, an
association not only established with other forms of Aspergillus disease, such as allergic bronchopulmonary
aspergillosis, but also described in invasive aspergillosis infections [11].

In terms of treatment for AT, there are no specific recommendations; however, the first-line agent for
invasive aspergillosis is voriconazole [7]. Our patient was placed on voriconazole and demonstrated clinical
improvement both during the hospitalization and two months post-diagnosis.

Conclusions
In conclusion, respiratory symptoms in an immunocompromised patient represent a unique challenge for
the clinician, particularly when chest imaging is nonspecific. AT is a rare manifestation of invasive
aspergillosis and mandates bronchoscopic evaluation for definitive diagnosis. This case of AT in a patient
with AIDS and neutropenia highlights the importance of considering bronchoscopy early to evaluate for
endobronchial infections, particularly when chest imaging is not indicative of a specific diagnosis in a
severely immunocompromised patient.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Michael Neeki issued
approval 20-06. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
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