The combination of invasive aspergillosis with other mycoses
in adult hematologic patients
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Objectives
To investigate the features of mixed
invasive mycoses (IM) in adult
hematologic patients.

Materials and methods
Retrospective analysis of the register
data (1998-2019 yy.). The EORTS/MSG
2008 criteria were used for proven or
probable IM diagnosis and assessment
of therapy response.

Results

The main risk factors for the IM
development in both groups were severe
neutropenia (79% vs 73%), and steroid
therapy (72% vs 69%). Mixed IM occurred
significantly more frequently in patients
with persistent lymphocytopenia (63% vs
52%, p = 0.01), long-term
immunosuppressive therapy (33% vs 23%,
p = 0.04), ICU stay (29% vs 7%, p =
0.0001), and after allo-HSCT (33% vs
23%, p = 0.04), (Fig.2).
Risk factors
neutropenia
< 0,5х109/L
duration / median (days)

In the study were included 72 adult
hematologic patients with combination of
proven or probable invasive aspergillosis
(IA) and non-Aspergillus caused
mycoses, median age – 41 years (18 75), males – 71%. In the comparison
group were included 519 adult
hematological patients with IA, median
age – 46.5 years (18 – 79), males – 56%.
The predominant underlying diseases in
both groups were acute leukemia (51% vs
44%) and lymphomas (35% vs 34%).
Mixed IM less often developed in patients
with chronic leukemia (6% vs 9%) and
multiple myeloma (3% vs 8%) (Fig. 1).
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Fig.2 Risk factors of IA development

The main sites of infection were lungs
(99% vs 98%), (Fig.3 a,b,c).
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Fig.1. Background hematological conditions
in patients with IA*; *- р ≤ 0,05.
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In patients with mixed IM ≥ 2 organs (29%
vs 5%, p = 0.001), CNS (15% vs 2%, p =
0.03), and paranasal sinus involvement
(10% vs 4%) were more often observed.

0
38,5 C

Clinical signs of IM were fever ≥
(75% vs 73%), cough (58% vs 60%). In
mixed IM patients, respiratory failure
(51% vs 34%, p = 0.0001) and
hemoptysis (13% vs 5%, p = 0.005) were
more often noted. CT signs were similar
in both groups, but in the mixed IM group,
hydrothorax developed more often (9% vs
3%). The main causative agent of IA in
both groups was A. fumigatus (40% vs
43%); A. niger (34% vs 33%) and A.
flavus (20% vs 14%) were detected less
often. In mixed IM group, non-Aspergillus
pathogens were: mucormycetes – 35%,
Pneumocystis jirovecii – 25%, Candida
spp. – 22%, hyalohyphomycetes - 9%,
Cryptococcus neoformans – 4%, rare
yeasts – 4%, and pheohyphomycetes –
1%. Overall 12-week survival in the
mixed-infection group was significantly
lower (52% vs 84%, p = 0.0001).

Conclusions
Mixed invasive mycoses accounted for
12% of adult hematologic patients with
invasive aspergillosis. Mixed invasive
mycoses occurred significantly more
frequently in patients with persistent
lymphocytopenia (63% vs 52%, p =
0.01), long-term immunosuppressive
therapy (33% vs 23%, p = 0.04), ICU
stay (29% vs 7%, p = 0.0001), and after
allo-HSCT (33% vs 23%, p = 0.04). The
main non-Aspergillus etiological agents
were mucormycetes – 35%,
Pneumocystis jirovecii – 25%, and
Candida spp. – 22%. In patients with
mixed invasive mycoses, ≥ 2 organs
(29% vs 5%, p = 0.001) and CNS
involvement (15% vs 2%, p = 0.03) were
more often observed. Overall 12-week
survival in patients with mixed invasive
mycoses was significantly lower (52% vs
84%, p = 0.0001).

