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ABSTRACT

Invasive aspergillosis is a severe illness described in immune-compromised and critically ill non-immuno-compromised
patients. Aspergillosis and COVID-19 co-infection cases harbor multiple unfavorable prognostic factors, with a 44%
mortality versus 19% without aspergillosis. We presented the case of a 61-year-old man known with hypertension,
diabetes, and smoking that went through COVID-19 infection, during the convalescent period presented multiple
hemoptoic events due to A. fumigatus mycotic pseudoaneurysm, successfully resolved by selective angioembolization.
Selective angioembolization is an effective alternative for high surgical risk due to comorbidities in the treatment of

pulmonary mycotic aneurism.
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INTRODUCTION

Aspergillosis is a major health problem that, despite
prevention measures in vulnerable populations, continues
to register a significant number of cases per year in its
severe forms.!

Invasive aspergillosis is a serious disease described in
immunosuppressed patients and critically ill non-
immunosuppressed patients where autopsy studies suggest
that the incidence may be underestimated, COPD,
hematological ~ malignancies,  bacterial  infection,
malnutrition, diabetes, renal replacement therapy, frequent
use of inhalers and systemic steroids have been considered
as risk factors for aspergillosis with a recorded mortality
of more than 80%.2

Distinguishing between benign colonization of the
respiratory tract and disease represents a diagnostic
challenge because it infrequently causes inflammation or

invasion, remaining subclinical in most cases.” On the
other hand, viral pneumonia increases the susceptibility of
patients to invasive bacterial and fungal infections since
respiratory viruses cause direct damage to respiratory
tissue, in addition to hindering ciliary and conidia
clearance, which leads to local immune dysfunction
manifested as a state of pulmonary immunosuppression.3®

The role of the lung microbiome is not yet fully
understood, however, its involvement in the immune
response is recognized and imbalance in the microbiome
is an important factor in the development and severity of
lung infections.> COVID-19 infection leads to decreased T
cell populations, especially in patients with severe disease,
which modifies the immune response and favors the
growth and proliferation of microorganisms.”#

Some studies suggest a higher risk of co-infection with
Aspergillus in critically ill patients, mainly due to changes
in immune kinetics.>"
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Cases of co-infection with COVID-19 and aspergillosis
harbor many baseline prognostic factors with negative
effects on survival, with mortality of 44% versus 19% in
patients without aspergillosis.?

CASE REPORT

A 61-year-old male with a history of systemic arterial
hypertension treated with bisoprolol, type 2 diabetes
mellitus treated with vidagliptin in combination with
metformin, prostatic growth treated with tamsulosin, and
long-standing positive smoking habit, diagnosed with
COVID-19 on 28 January 2021 by PCR, managed with
dexamethasone, ceftriaxone, prednisone and theophylline,
required low-flow home oxygen, persisting with chronic
cough.

Fourteen weeks later, he presented an event of isolated
hemoptysis, which was repeated on 3 other occasions in
the following 7 days without hemodynamic repercussions
with an estimated volume per event of less than 100
milliliters, he underwent a panendoscopy with no
abnormalities and a chest tomography finding an
intracavitary pseudoaneurysm dependent on the right
interlobar artery (Figure 1), a sputum culture was
performed, which was positive for Klebsiella Oxytoca and
Aspergillus fumigatus, he received treatment with
ertapenem, tranexamic acid and voriconazole for 4 weeks
initially and later with itraconazole.

Spirometry was performed with FEV1 of 44%, vital
capacity 1.18 |, Gupta score 2.5 %, Ariscat score 68 points
with a 42.1% risk of perioperative complications, so the
case was held in session and an interventional radiology
approach was decided, which was performed in the
catheterization room under sedation, with right femoral
cannulation, Pigtail (6 FRx100 cm) was advanced to the
pulmonary trunk, an arteriography was performed with
blood pressure of 65/31 mmHg, showing retention of the
contrast medium at the level of the upper segmental artery
of the right lower lobe corresponding to the image of the
pseudoaneurysm with a neck of approximately 7-7.8 mm,
adequate distal perfusion and 10% pneumothorax by
Kircher index (Figure 2).

The aneurysmal neck was cannulated with a wire guide
(0.36 mmx300 cm) and subsequently with a microcatheter
(2.6 Frx150 cm) through which 2 Penumbra COILS (60
cmx51 mm) were advanced with release in the
pseudoaneurysmal body, subsequently, a 10x7 mm
amplatzer vascular occluder plug was placed, releasing the
first disc in the distal neck, the second and third disc in the
proximal segment, control angiography was performed,
confirming adequate placement without evidence of
passage of the contrast medium into the lumen of the
pseudoaneurysm  with  total  occlusion  without
complications or incidents (Figure 3).

Tomographic control was performed at the end of the
procedure and at 90 days. He progressed with satisfactory

evolution without recurrence in outpatient follow-up for 6
months (Figure 4).

Figure 1: Pseudoaneurysm dependent on the right
interlobar artery (rear view)- (A) representative
illustration; and (B) three-dimensional tomographic
reconstruction.
Note: A- Right pulmonary artery, a- pseudoaneurysm,
B- pulmonary veins, and C- aortic arch.

Figure 2: Tomographic control 7 days prior to the
procedure- (A) chest angiotomography with
curviplanar reconstruction showing pulmonary
cavitation and inside the right interlobar
pseudoaneurysm with dimensions of 5x2.5x3 cm;
(B) chest angiotomography with measurement of the
neck of the pseudoaneurysm with a diameter of 6.7
mm and a length of 2 cm; (C) 3D volume rendering
reconstruction, where the pseudoaneurysm is
observed at the upper right interlobar level (right
lateral view); and (D) coronal section with pulmonary
window where post-COVID changes are observed.
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Figure 3: Angiographic controls- (A) angiography
showing pseudoaneurysm; and (B) fluoroscopic
control where placement of coils is observed.

Figure 3: Tomographic controls 90 days after the
procedure- (A) coronal reconstruction
angiotomography of the chest prior to the procedure
showing the right superior interlobar
pseudoaneurysm (arrow); (B) axial section with bone
window showing the coils in the lumen and occluder
in the neck of the pseudoaneurysm (vascular plug);
(C) coronal section showing the coils and collapsed
cavitation (circle); and (D) axial section with collapsed
pseudoaneurysm and no evidence of flow.

DISCUSSION

Aspergillus is a saprophytic fungus of the Thricomaceae
family, of which 900 species have been described,

classified into 18 groups, of which 12 are known to be
capable of causing disease in humans: Aspergillus
fumigatus, A. flavus, A. niger, A. terreus, A. versicolor, A.
nidulans, A. glaucus, A. clavatus, A. cervinus, A. candidus,
A. flavipes, and A. ustus, A. fumigatus being the most
frequent species in human diseases.>°

Structurally, A. fumigatus has a cell wall that is composed
in its internal portion of an organized fibrillar structure
composed of branched chitin with galactomannan, 1,3-3-
glucans and 1,4-B-glucans linked by covalent bonds that
are immersed in a matrix composed of 1,3-a-glucans and
galactosaminogalactan.!! In the external portion of the
wall in the hypha, cell adhesion glycoproteins, inducers of
apoptosis and platelet activation are expressed, on the
other hand, in the conidia, RodA hydrophobin, melanin
and 1,3-a-glucans are expressed.*? A. fumigatus disperses
specialized hyphae into the air in the form of conidiospores
which can be isolated in air samples in hospitals, the spores
have a size of 2 to 3 um, so they have the capacity to reach
the alveoli and on average the human being inhales 100 to
1000 spores per day, if they are not removed by the ciliary
system and alveolar macrophages, the spores germinate
within 4-6 hours at 37°C, forming germ tubes.**** During
colony formation, A. fumigatus incorporates its hyphae
into the extracellular matrix, forming a biofilm known as
aspergilloma.®

A. fumigatus has one of the fastest growth rates which,
along with other factors, correlates directly with its
virulence, in addition, it has the capacity for metabolic
plasticity that is not yet fully understood and at the
pulmonary level it requires degradation by serine proteases
and metalloproteinase to obtain nutrients for its survival
and development, due to the immune response, A.
fumigatus is subjected to metabolic stress due to
deprivation of nitrogen sources, which is why it is capable
of adapting its metabolism to carbon sources, a response
that is regulated by the transcription factor CreA.16-18
Among the essential requirements of A. fumigatus is iron,
which although it is abundant in humans, obtaining it is a
challenge because most of it is bound to proteins,
especially transferrin and the heme group, being regulated
by the transcription factors SreA and Hapx.'® The
acquisition and storage of iron is carried out by the
sideropore, which is composed of four subunits, two
extracellular subunits for obtaining (fusarinin C and
triacetylfusarinin C) and two intracellular subunits for
storage (ferricrocin for storage in the hyphae and
hydroxyferricrocin in the conidia).?® On the other hand,
calcium is necessary for growth and zinc for survival.?!??

In immunocompetent subjects, clinical manifestations
depend largely on the host, such as simple aspergilloma,
aspergillus nodule, and chronic cavitary pulmonary
aspergillosis.* Clinically, they present with fever of
variable intensity, cough, sputum, dyspnea, pleuritic chest
pain, bronchospasm, and hemoptysis. It may present with
antibiotic-resistant fever as the only sign in the early stages
of the disease, making its diagnosis difficult, and although
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the clinical presentation of isolated massive hemoptysis is
infrequent, it represents a life-threatening complication
with an estimated mortality rate of 38%.5%

Angioinvasion is an important feature of invasive
aspergillosis.*> One of the main theories in the
pathogenesis of vascular invasion is the endovascular
seeding of multiple emboli causing destruction of the wall
from the inside.?*® The presence of pulmonary artery
aneurysms associated with fungal infections is more
frequent in patients with endocarditis and they represent
approximately 0.6-2% of all aneurysms.?*? Vascular
invasive lesions associated with fungal infections are
pseudoaneurysms, an important distinction since they have
a higher risk of bleeding, with severe hemoptysis usually
being fatal in these patients.®?52

The use of antibiotics has been associated with a decrease
in the incidence of these, although medical treatment with
antibiotics is usually insufficient and carries a risk of
persistent infection.??® Open surgical management is the
most frequently performed because it avoids the
implantation of synthetic material in the focus, however,
in some cases it is not feasible due to the morbidity and
mortality rate of up to 40% mainly due to comorbidities
and it is in these cases that endovascular therapy emerges
with favorable results in selected patients, being an
effective and minimally invasive procedure, it may even
be considered as the first line of treatment by some
aUthOfS.g’24’26’28’29

Traditionally, the management of mycotic or infectious
aneurysms has consisted of surgical repair with resection
of the affected segment, extensive local debridement and
repair in situ or with extra-anatomical bridges, these
treatment modalities present mortality between 22 and
369%.% Due to the potential risk of high mortality of up to
50% secondary to the growth of the pseudoaneurysm and
its rupture, context in which immediate treatment is
mandatory.?*3%31  Some consider bronchial artery
embolization simply as a bridging therapy until definitive
treatment can be provided.

Risk factors for recurrence are active aspergillosis,
hemoptysis that required blood transfusion, and
continuous hemoptysis in the first week after
embolization.?® Due to the low incidence of this pathology,
few bibliographies mention the indication of treatment, the
recommendation is based on the hemoptoic volume,
oxygenation and extension of the arterial damage, a
suggested cut-off point is a volume <200 ml in 24-48 hours
to consider the interventional radiology approach with
embolization.?42930

Successful intraluminal coiling requires an intact
coagulation cascade and reduced blood pressure to
promote thrombosis, making this option challenging
because mycotic pseudoaneurysms commonly present
with sepsis and coagulopathy.? The placement of stents or
grafts in patients with active bacteremia or resistant

microorganisms should be avoided due to the high
possibilities of graft seeding.?®

CONCLUSION

The management of mycotic pulmonary aneurysm by
interventional radiology with embolization is an effective
therapeutic alternative that should be considered within the
main therapeutic options, especially in cases in which
comorbidities represent a high perioperative risk for the
patient, and can be considered as first-line treatment,
however, more studies are needed to extend this
recommendation.
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