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Throughout her professional career, the aspirant has been dealing with myeloid malignancies
(acute and chronic myeloid leukemia, Ph-negative myeloproliferative neoplasias). Infectious
complications including opportunistic infections and severe COVID-19, dominated by high-
risk patients with acute myeloid leukemia and patients after allogeneic hematopoietic stem cell
transplantation (ALO-HSCT), are among the major life-threatening complications, and their
management is an essential part of care for these patients. The overall aspirants' H-index 10
according to WOS corresponds to the professional focus of the candidate on this complex issue.
As part of her habilitation thesis, the author focused specifically on opportunistic infections,

especially invasive fungal diseases, and COVID-19.

Background. Infectious diseases are principal causes of morbidity and mortality among high-
risk immunocompromised patients with hematological malignancies. Among neutropenic
patients, fever, termed febrile neutropenia, is often the singular manifestation of infection,
requiring prompt initiation of broad-spectrum potent empirical antibiotic treatment. Moreover,
high-risk patients with prolonged and profound neutropenia and those following ALO-HSCT
are at risk of developing invasive fungal diseases (IFD). Although several potent antifungals
are currently available, successful IFD treatment is often hampered by limited diagnostic
options. Subsequent delay of antifungal therapy initiation is a significant factor contributing to
the impaired survival of immunocompromised patients. Clinical symptoms and imaging
findings are non-specific, and IFD diagnosis is based on probability degree determination
meeting host, microbiological and clinical criteria. Conventional cytological, culture and
histological procedures denote low sensitivity during early IFD stages, unlike non-culture-
based procedures, which render both serological identification of fungal cell wall antigens,
especially galactomannan (GM) and 1,3-beta-D-glucan (BDG), and, conversely, fungal nucleic
acid detection by molecular biological mechanisms. These procedures have the potential to

accelerate and refine IFD diagnosis and, consequently, targeted antifungal treatment.



Furthermore, antifungal therapy optimization via monitoring azole plasma levels is equally

essential.

During the recent pandemic, SARS-CoV-2 (Severe Acute Respiratory Syndrom-CoronaVirus-
2) infection was a primary cause of communicable complications while significantly increasing

hematological patient mortality.

Aims. Our habilitation premise centers around 2 key objectives reflecting current challenges
regarding immunocompromised patient comprehensive care. The first goal was to optimize IFD
diagnosis using non-culture-based methods--galactomannan and 1,3-beta-D-glucan--followed
by early initiation of antifungal therapy, while optimizing azole antifungals treatment via
plasma level monitoring. Our second objective was to detail COVID-19 symptomatology
monitoring among the general Czech population in connection with viral load. With
hematological patients, data were attained relating to the epidemiology, course, and prognosis

of COVID-19 along with treatment optimization.

Methods. The submitted habilitation dissertation embodies an annotated set of a total of 29
applicants' publications sorted thematically. Certain candidate articles are provided for an
overview "in extenso™, and some only in the form of a first page and an abstract, while "in
extenso™ are listed in a separate book: Appendices "In Extenso"” to Habilitation Thesis. The
author’s contributions to these articles are summarized in tables with special attention to the

experimental work, supervision, manuscript composition, and research direction.

Results. Regarding our first objective, we affirmed the crucial role of GM determination from
serum and bronchoalveolar lavage (BAL) fluid in the diagnosis of invasive pulmonary
aspergillosis (IPA) and evaluated a number of factors affecting test quality in IPA prediction
(current antifungal therapy, gastrointestinal mucositis, lavage sample volume obtained by BAL,
neutropenia depth). Considering IFD prediction using BDG in serum and BAL fluid, we
identified acceptable sensitivity and specificity, albeit with a low positive predictive test value,
both in IFD screening and IPA diagnosis. Neither the combination of both materials nor the
new BDG optimal cut-off led to a significant improvement in IPA diagnosis test quality. Both
the higher absolute neutrophil count at the time of BAL and the higher aspirated BAL fluid
volume significantly exacerbated BDG assay performance. Concerning probable and proven
IPA prediction, the BDG test did not surpass the GM test. Consequently, we've introduced into

routine clinical practice the rapid detection and identification of a fungal pathogen in BAL fluid



using a panfungal polymerase chain reaction (PCR) together with high resolution melting
(HRM) analysis.

In terms of our second objective, COVID-19 symptomatology relevant to SARS-CoV-2 viral
load in the general Czech population during the first pandemic wave was evaluated in detail via
telemedicine. Among hematological patients, higher COVID 19 mortality was confirmed when
compared with the general population and worldwide data. Still, during the pandemic, mortality
was significantly reduced when specific treatment against SARS-CoV-2 was part of routine
clinical practice. Combined treatment of remdesivir and convalescent plasma with a high titer
of virus-neutralizing antibodies resulted in reduced mortality among hematologic patients
irrespective of baseline pneumonia. Similarly, a prospective study analyzing the use of anti-
SARS-CoV-2 neutralizing monoclonal antibodies recorded mortality reduction among patients
with hematological malignancies compared to a cohort of hematological patients without

therapy at Czech hematological centers.

Summary. Our timely habilitation results substantially and definitively contribute towards
optimization of IFD and COVID-19 management among immunocompromised patients with
hematological malignancy.
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