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Commentary 

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. 
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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 29 applicants' 

publications. 

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-
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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. 

Key Words: 

Invasive fungal diseases – non-culture-based diagnostics – galactomannan – 1,3-beta-D-glucan 

– PCR – immunocompromised patient – hematological malignancy – SARS-CoV-2 – COVID-

19 
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In this work, 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. 
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1. Introduction 

The author developed the habilitation thesis as an annotated set of publications corresponding 

to her more than 20 years of experience at the Department of Internal Medicine-Hematology 

and Oncology, Faculty of Medicine, Masaryk University and University Hospital Brno, 

including coordination of a number of national projects with international cooperation. During 

this period, the applicant published more than 60 articles as an author or co-author, of which 30 

are included in the Web of Science (WOS) Core Collection with a total of 412 citations 

(excluding self-citations). In 13 publications, applicant is the primary or contributing author. 

As an author and co-author, the candidate participated in 12 chapters of peer-reviewed books 

or textbooks. Her academic activities also include educational videos. As a national coordinator, 

the aspirant participates in countrywide projects of the Czech Leukemia Study Group for Life 

(CELL) - FIND (Fungal INfection Database), DATOOL-AML (Database of Acute Leukemia 

Tool – Acute Myeloid Leukemia), MIND (MyeloprolIferative Neoplasia Database) and 

international projects - FUNGISCOPE, HARMONY-AML, PETHEMA-APL. Locally, author 

coordinates COVID-19 projects among hematological patients including the academic clinical 

study COVIGI evaluating vaccination efficacy and safety against COVID-19 in 

hematooncological patients. Internationally, applicant contributes to the EPICOVIDEHA 

project with hematological patients. 

The habilitation thesis is focused on 2 thematic areas related to both the optimization of 

diagnostics and invasive fungal diseases (IFD) and COVID-19 treatment among hematological 

patients. 

 

1.1. Infections in Immunocompromised Patients 

Infections, along with uncontrollable underlying disease, are the leading causes of death in 

immunocompromised patients. The causative agents of infections in hematooncological 

patients are mainly bacteria, less often yeasts or filamentous fungi, viruses or, very rarely, 

parasites. About 15% of all infections are polymicrobial infections. Infection source is most 

often endogenous-especially the patient's microflora (dominantly the digestive tract), less often 

it is an exogenous infection (inhaled air, transmission by staff ...). The causes of 

hematooncological patient increased susceptibility to infections are many: Hematooncological 

diseases, anticancer treatment (chemotherapy, radiotherapy, immunotherapy), deep and 

prolonged neutropenia, physiological barrier disruption, malnutrition, immobilization, 
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comorbidities. Among neutropenic patients, clinically or radiologically documented infections 

cover about 60% of all infectious complications with pneumonia the most common in a third 

of them. In the case of deep neutropenia, classic clinical or radiological signs of infection may 

not develop, and the only manifestation is fever. Such a condition, when a singular sign of 

infection in a neutropenic patient is febrile, available examination procedures can’t determine 

infection source and no pathogen has been confirmed by culture, we term febrile neutropenia, 

which is definitively the most common form of infection in these patients. Infection in a 

neutropenic patient, both with and without clinical and microbiological evidence of the 

infection source (ie febrile neutropenia) can lead very quickly (within a few hours) to infection 

generalization, ie. development of sepsis and septic shock. Advanced septic shock mortality is 

very high among neutropenic patients without adequate antimicrobial treatment. Furthermore, 

with high-risk patients, antimicrobial prophylaxis is indicated [1]. 

Bacterial Infections 

Bacterial infections are the most common infections in cancer patients. Individual bacterial 

strain representation is influenced by prophylactic and empirical antimicrobial treatment along 

with local epidemiological factors. In the group of gram-positive infections, streptococci, 

enterococci, and staphylococci seizures have an absolute predominance (however, a large part 

of staphylococcal strain seizures only represent contamination). Regarding gram-negative 

infections, the most common causes are Escherichia coli, Klebsiella sp., and Pseudomonas 

aeruginosa [2]. Bacterial infection diagnosis is based on clinical, laboratory, imaging, and 

microbiological examinations. In recent years, an increase in infections caused by multidrug-

resistant bacteria has been observed [3, 4]. The development of antibacterial resistance 

subsequently complicates the treatment of infections. The prevalence of resistance is influenced 

by local antibiotic use policies in prophylaxis and treatment, infection control measures, and 

local patterns of resistance in a particular hospital and throughout the country. 

Viral Infections 

Viral infections are a common complication of immunocompromised patients. T-cell-mediated 

immunity plays a major role in viral infection defense. Viral infections are most common in 

hematooncological patients after hematopoietic stem cell transplantation (HSCT), especially 

from an allogeneic donor, when the viral infections are often lethal. Customary characteristics 

of the most common herpesviruses are the high prevalence in the population, the emergence of 

latent infection after primary infection, and the risk of endogenous virus reactivation during 
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immunodeficiency [5-8]. Nonetheless, infections caused by other (non-herpes) adenoviruses 

and respiratory viruses (RS-virus, influenza virus, etc.) which are less common can certainly 

complicate patient treatment [9-12]. 

Infection Caused by Pneumocystis Jiroveci 

Pneumocystis jiroveci pneumonia (PCP) is a typical opportunistic infection. Main risk factors 

are corticotherapy, low CD4+ cell counts, medications causing T cell dysfunction, and solid 

organ transplantation. Trimethoprim-sulfamethoxazole prophylaxis introduction reduced PCP 

incidence among patients with HSCT from approximately 10% to 0.5% [13]. However, 

mortality remains at around 30%. Two thirds of patients have a fulminant disease onset with 

high fever and rapid dyspnea development, tachypnea, and severe hypoxemia; the others have 

a subacute onset with low temperatures, dry cough, and slower dyspnea development for several 

days. The most common clinical symptoms are dyspnea (90%) and fever (85%). Diagnosis is 

based on a combination of the above-described clinical characterization, atypical pneumonia 

detection within the clinical examination, and, most frequently, bilateral "ground-glass" 

opacities on the imaging examination. However, definitive etiology confirmation recognizes 

only the demonstration of 1,3-beta-D-glucan positivity in the serum or the presence of 

Pneumocystis jiroveci identified by PCR in the airway sample. The most beneficial material is 

fluid obtained by bronchoalveolar lavage [14, 15]. High-dose trimethoprim-sulfamethoxazole 

remains the preferred drug for advanced PCP [16]. 

Febrile Neutropenia 

"Febrile neutropenia" describes a life-threatening complication that requires immediate 

effective antibiotics initiation, even without culture results. In most neutropenic patients, 

colonizing microorganisms represent causative agents. Infection frequency depends on 

neutropenia depth and duration. Up to 80% of patients with deep and prolonged neutropenia 

(neutrophils below 0.1x109/L lasting more than 10 days) develop fever and infectious 

complications. Fever is very often the only manifestation of an infection in neutropenic patients, 

since neutrophilic leukocytes that could otherwise create typical inflammation signs are missing 

(pneumonia without obvious X-ray infiltrates, meningitis without cerebrospinal fluid 

pleocytosis, urinary tract infections without pyuria). In the most severe cases without immediate 

antibiotic treatment, the clinical picture of sepsis and septic shock could develop very quickly. 

Before and during antimicrobial treatment, the patient's risk of complications must be assessed. 

Before a definitive infectious etiology determination, patient placement into either a low or 



13 
 

high-risk group serves to facilitate prompt appropriate antibiotics initiation within an outpatient 

or inpatient regimen. Generally, in cases where no potential infection site is identified, empirical 

antibiotic treatment should cover a broad common bacterial range, taking into account clinical 

trial results, local epidemiological status, and patient risk, with possible therapy adjustment in 

subsequent days [17, 18]. However, the most dangerous bacterial spectrum, ie G-bacteria 

(especially Pseudomonas sp., Klebsiella sp.), must always be covered. Gram-positive (G+) 

infections are not serious in most cases, permitting empirical antibiotic treatment with an effect 

on G+ bacteria postponed up to 48-72 hours or initiated in cases strongly suspecting G+ 

infection (catheter infection, mucositis) or high incidence of G+ infections with a fulminant 

course (Streptococcus alfa haemolyticus, Staphylococcus aureus, Streptococcus pneumoniae). 

One third of patients with ongoing prolonged fever during 7 days of antibiotic treatment develop 

IFD (caused by Candida sp. or Aspergillus sp. in most cases) and empirical antifungal treatment 

is therefore indicated. Detailed diagnosis of fever of unknown etiology (FUO) is an important 

part of a comprehensive approach with hematology patients. 

Fungal infections 

Fungal infections are a group of infectious complications associated with a very serious 

prognosis in hematological patients. According to degree of invasiveness, fungal infections are 

divided into superficial (affecting body surfaces - e.g oropharyngeal candidiasis, aspergillosis 

...) and invasive (invasive candidiasis, candida meningitis, invasive pulmonary aspergillosis, 

disseminated invasive aspergillosis ...). The issue of opportunistic IFD among 

immunocompromised patients is detailed by the aspirant in Chapter 1.2. 

The epidemiology, diagnosis, treatment, and prognosis of infectious complications in 

immunocompromised patients are comprehensively addressed in the following journal 

publications and book chapters by the applicant in the role of author or co-author (sorted 

chronologically in ascending order). Five selected publications are part of Chapter 1.4. Annexes 

to Introduction (Annexes 1.4.1 to 1.4.5. sorted thematically): 

- Weinbergerová B., Ráčil Z., Kocmanová I., Moulis M., Křikavová L., Mayer J., 

Vorlíček J. Infekční komplikace v onkologii. Referátový výběr z onkologie. 2007;(3-

4):45-51. ISSN 0034-2815. 

- Weinbergerová B., Ráčil Z., Kocmanová I., Mayer J. Prevence a léčba febrilní 

neutropenie. Referátový výběr z onkologie. 2009;26(1-2):9-20. ISSN 0034-2815. 
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- Weinbergerová B., Ráčil Z., Mayer J. Podpůrná léčba jako součást terapie chronické 

lymfocytární leukémie. Transfuze Hematol. dnes. 2010;16(1):103-111. ISSN 1805-

4587. 

- Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Virové infekce. In: Adam Z., ed. 

Obecná onkologie. 1. vyd. Praha: Galén, 2011, s. 363-364. ISBN 978-80-726-2715-8. 

(see Annex 2 in Chapter 1.4.2.) 

- Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Pneumonie způsobená 

Pneumocystis jiroveci (carinii). In: Adam Z., ed. Obecná onkologie. 1. vyd. Praha: 

Galén, 2011, s. 361-363. ISBN 978-80-726-2715-8. (see Annex 3 in Chapter 1.4.3.) 

- Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Febrilní neutropenie. In: Adam Z., 

ed. Obecná onkologie. 1. vyd. Praha: Galén, 2011, s. 349-359. ISBN 978-80-726-2715-

8. (see Annex 4 in Chapter 1.4.4.) 

- Volfova P., Lengerova M., Lochmanova J., Dvorakova D., Ricna D., Palackova M., 

Weinbergerova B., Mayer J., Racil Z. Detecting human cytomegalovirus drug resistant 

mutations and monitoring the emergence of resistant strains using real-time PCR. J Clin 

Virol. 2014; 61(2):270-274. ISSN 1386-6532. 

- Weinbergerová B., Ráčil Z., Kocmanová I. a Mayer J. Bakteriální infekce. In: 

Cetkovský P., ed. Transplantace kostní dřeně a periferních hematopoetických buněk. 1. 

vyd. Praha: Galén, 2016, s. 129-131. ISBN 978-80-749-2267-1. (see Annex 1 in Chapter 

1.4.1.) 

- Weinbergerová B., Ráčil Z., Kocmanová I. a Mayer J. Horečka nejasného původu, 

systémové infekce. In: Cetkovský P., ed. Transplantace kostní dřeně a periferních 

hematopoetických buněk. 1. vyd. Praha: Galén, 2016, s. 122-128. ISBN 978-80-749-

2267-1. (see Annex 5 in Chapter 1.4.5.) 

- Kabut T., Weinbergerová B., Kocmanová I., Žák P., Zavřelová A., Kouba M., Drgoňa 

L., Navrátil M., Múdrý P., Kýr M., Keslová P., Haber J., Mallátová N., Tanušková D., 

Novák J., Mayer J., Ráčil Z. Použití a infekce centrálních venózních katetrů u 

hematologických pacientů: situace v České republice a na Slovensku a doporučení v 

jejich prevenci a diagnostice. Transfuze Hematol. dnes. 2018;24(1):27-36. ISSN 1805-

4587. 
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- Kabut T., Weinbergerová B., Kocmanová I., Žák P., Zavřelová A., Kouba M., Drgoňa 

L., Navrátil M., Múdrý P., Štěrba J., Sedláček P., Keslová P., Haber J., Mallátová N., 

Tanušková D., Novák J., Faber E., Mayer J., Ráčil Z. Prevence infekčních stavů u 

hematologických pacientů po splenektomii a s funkčním hyposplenismem – doporučení 

CzEch Leukemia Study Group for Life (CELL). Transfuze Hematol. dnes. 

2018;24(4):304-313. ISSN 1805-4587. 

- Kabut T., Kocmanová I., Žák P., Kouba M., Drgoňa L., Navrátil M., Múdrý P., Sedláček 

P., Haber J., Mallátová N., Dóczyová D., Novák J., Faber E., Weinbergerová B., Štěrba 

J., Mayer J., Ráčil Z. Revakcinace dospělých pacientů po alogenní transplantaci 

krvetvorných buněk: doporučení České leukemické skupiny – pro život. Transfuze 

Hematol. dnes. 2019;25(3):269-280. ISSN 1805-4587. 

- Soják Ľ., Ráčil Z., Kabut T., Weinbergerová B., Mayer J., Haber J., Žák P., Radocha J., 

Navrátil M., Hájek R., Kozák T., Sedláček P., Múdrý P., Szotkowská R., Papajík T., 

Szotkowski T., Cetkovský P., Teiserová D., Mallátová N., Lukáš J., Drgoňa Ľ. 

Odporúčania pre skríning, diagnostiku, profylaxiu a liečbu hepatitíd u 

hematoonkologických pacientov – odporúčania CELL. Transfuze Hematol. dnes. 2020; 

26(4):333-342. ISSN 1805-4587. 

- Kabut T., Weinbergerová B., Lengerová M., Folber F., Mayer J. Letermovir u pacientů 

po alogenní transplantaci krvetvorných buněk: přehled literatury. Transfuze Hematol. 

dnes. 2022; In Press.  ISSN 1805-4587. 

 

1.2. Invasive Fungal Diseases in Immunocompromised Patients 

Invasive fungal infections (IFD) are principal causes of morbidity and mortality in high-risk 

immunocompromised patients. Significantly, patients with hematological malignancies, 

especially in induction therapy for acute myeloid leukemia or myelodysplastic syndrome, 

patients after ALO-HSCT, and those undergoing long-term immunosuppressive therapy are at 

high risk [18]. Furthermore, new immunomodulatory drugs for hematological malignancy 

treatment address a new spectrum of at-risk patients. Additional risk factors for IFD 

development include prolonged deep neutropenia and long-term corticosteroids treatment [15]. 

Despite a number of potent available antifungals, successful IFD treatment is often hampered 

by limited diagnostic options. Subsequent delay in antifungals initiation is an important factor 
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contributing to immunocompromised patients‘ impaired survival. Conversely, excessive 

employment of prophylactic or empirical treatment without clear evidence of IFD leads to a 

high overdose rate associated with significant toxic side effects and the risk of developing drug 

resistance. However, mortality attributed to IFD has generally declined in recent years with 

advances in diagnosis, preemptive treatment, and prophylaxis. 

Invasive Fungal Disease Epidemiology 

Fungal infections can be caused by filamentous fungi (Aspergillus sp., Mucormycetes, 

Fusarium sp.) and yeast (Candida albicans and non-albicans, Cryptococcus sp.). Aspergillus 

spp. and Candida spp. are the most common fungal pathogens inducing IFD among 

hematological patients [19].  Overall incidence of invasive aspergillosis (IA) is around 1-2% 

and invasive candidiasis about 1% depending on the baseline hematological disease and 

prophylactic antifungal treatment [19-21]. Mortality attributed to IA can reach 75% and has, 

accordingly, a negative prognostic impact on immunocompromised patients' survival. 

Over recent decades, routine prophylaxis introduction among patients at high risk for IFD 

together with other environmental factors have caused a shift in IFD epidemiology, especially 

to non-albicans strains of Candida spp. (C. glabrata, C. krusei and C. tropicalis), which may 

be less sensitive to azole antifungals [22]. Similarly, IA incidence has been demonstrably 

associated with the widespread use of posaconazole and voriconazole prophylaxis in high-risk 

patients and a spectrum shift in favor of rare pathogens. Despite improved diagnosis and 

treatment, mortality associated with IFD remains high, and antifungal prophylaxis is, 

consequently, an important strategy with high-risk patients [19]. Early diagnosis and treatment 

are crucial to improving prognosis [15]. Notwithstanding the best of intent, IFD is still 

frequently a "post-mortem" diagnosis among hematologic patients [23]. 

Invasive Fungal Disease Diagnosis 

IFD diagnosis is often very complicated and based on a combination of clinical signs, imaging, 

microbiological methods (culture and „non-culture-based“), and/or histological findings in a 

patient at risk. Based on these diagnostic techniques, we can classify an IFD as proven, 

probable, and possible. However, IFD symptoms are mostly late, and non-specific in 

immunocompromised patients with limited inflammatory response. Culture from sterile 

materials is often negative or late positive, and histopathological diagnosis requiring invasive 

procedure is very difficult to perform in critical and pancytopenic patients. Conventional 

microbiological and histological procedures, although a cornerstone in definitive IFD diagnosis 



17 
 

unfortunately come to naught in routine clinical practice. Furthermore, fungal agents are part 

of the human microbiome limiting the role of antigen detection and fungal colonization can 

lead to false positive test results. Most IFD diagnosis, as previously noted, is based on the 

probability determination dependent on the fulfillment of host, microbiological, and clinical 

criteria according to the recent EORTC / MSG (European Organization for Research and 

Treatment of Cancer / Mycoses Study Group) recommendations from 2020 [15]. Conventional 

imaging methods (X-ray of the lungs) again bring late and non-specific information. Computed 

Tomography (CT) of the lungs is by far the most beneficial of imaging methods. A lung CT is 

positive in 40-50% of patients with IA and a normal finding with a simple lung X-ray. With   

IA cases, the clinical criterion for the most common pulmonary form (IPA) is a predefined 

pathological CT finding [15, 24, 25]. 

Microbiological IFD criteria include fungal pathogen detection by routine cytology, direct 

microscopy, culture, or histology of a native or "post mortem" sample. However, these 

diagnostic methods affirm low sensitivity (SEN) in the early IFD stages. The above-referenced 

difficulties with early IFD diagnosis have led to a very significant development of so-called 

"non-culture-based" methods using the detection of fungal cell wall antigens (serological 

methods of galactomannan detection, panfungal antigen-1,3-beta-D-glucan-determination) or 

fungal nucleic acids using molecular biological methods. Galactomannan (GM) is an 

Aspergillus cell wall polysaccharide detectable in serum and other body fluids during IA and 

represents the gold diagnostic standard [15]. The panfungal antigen, 1,3-beta-D-glucan (BDG), 

is a cell wall polysaccharide of most fungi except Cryptococcus spp. and Mucorales. Unlike 

galactomannan, BDG is burdened with a low positive predictive value (PPV) owing to a high 

rate of false positive samples. Molecular biological methods have undergone tremendous 

development in terms of IFD diagnosis within the last decade, as evidenced by their inclusion 

into recent EORTC / MSG recommendations [15]. Real-time detection techniques are fast, 

reproducible, automated, and their SEN ranges up to 100% for both invasive candidiasis and 

IA. In IA detection, a combination of PCR and GM assays has recently confirmed both high 

sensitivity and specificity [26]. In recent years, every effort has been made towards international 

validation and standardization of PCR methodology as an IA screening test. 

Invasive Fungal Disease Treatment 

Early antifungal therapy initiation in immunocompromised patients improves their capacity for 

survival. Various strategies for accessing antifungal treatment are dependent upon many 
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factors, including individual IFD risk and local epidemiological situation. In high-risk patients 

(acute myeloid leukemia, ALO-HSCT), neutropenic, afebrile, and without any IFD symptoms, 

regular screening using "non-culture-based" methods is recommended, especially in patients 

without antifungal prophylaxis [27, 28]. 

Among febrile neutropenic patients who do not respond to broad-spectrum antibiotic therapy, 

either an empirical antifungal approach is initiated, where antifungals are prescribed for 

persistent fever, or a preemptive approach involves antifungals introduction in case of high IFD 

risk based on a suspicious imaging finding. Finally, targeted antifungal treatment is indicated 

if probable and proven IFD criteria meet expert recommendations [15, 27, 29-32]. 

The European experts societies recommendations for targeted antifungal treatment in the most 

common IFDs are shown in Table 1. 

 

Table 1. European Experts Societies Recommendations for First-line Targeted Antifungal IFD 

Treatment. 

IFD type Antifungal to 1st line targeted treatment Dosage 

Invasive 

aspergillosis 

Voriconazole (Vfend) 
6mg/kg BID D1 (iv) 

4mg/kg BID from D2 (iv) 

Isavuconazole (Cresemba) 
200mg TID D1-2 

200mg QD from D3 (po/iv) 

Invasive 

candidiasis 

Micafungin (Mycamine) 100 mg QD (iv) 

Amphotericin B lipid complex (Abelcet) 5mg/kg QD (iv) 

Invasive 

mucormycosis 

Amphotericin B lipid complex (Abelcet) 5mg/kg QD (iv) 

Isavuconazole (Cresemba) 
200mg TID D1-2 

200mg QD from D3 (po/iv) 

Invasive 

fusariosis 
Voriconazole (Vfend) 

6mg/kg BID D1 (iv) 

4mg/kg BID from D2 (iv) 
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Amphotericin B lipid complex (Abelcet) 5mg/kg QD (iv) 

Invasive 

geotrichosis 

Amphotericin B lipid complex (Abelcet) 5mg/kg QD (iv) 

Voriconazole (Vfend) 
6mg/kg BID D1 (iv) 

4mg/kg BID from D2 (iv) 

Abbreviations: IFD – Invasive Fungal Disease; BID – Twice a Day; TID – Three Times a Day; 

QD – One a Day 

 

The epidemiology, diagnosis, treatment, and prognosis of IFD in immunocompromised patients 

are further detailed and discussed within the following journal publications and book chapters 

with the applicant in the role of author or co-author (in chronologically ascending order). Six 

selected publications are part of Chapter 1.4. Annexes to Introduction (Annexes 1.4.6. to 1.4.11. 

sorted thematically): 

- Ráčil Z., Kocmanová I., Wagnerová B., Křen L., Křikavová L., Mayer J. Invazivní 

mykotické infekce u onkologických nemocných: změny v epidemiologii a diagnostice. 

Postgraduální medicína: odborný časopis pro lékaře. 2007;9(3):240-252. ISSN 1212-

4184. (see Annex 6 in Chapter 1.4.6.) 

- Ráčil Z., Kocmanová I., Wagnerová B., Lengerová M., Mayer J. Časná diagnostika 

invazivních mykotických infekcí u hematoonkologických nemocných pomocí 

sérologických metod. Vnitř Lék. 2007;53(9):990-999. ISSN 1801–7592. (see Annex 9 

in Chapter 1.4.9.) 

- Ráčil Z., Kocmanová I., Wagnerová B., Winterová J., Mayer J. Využití detekce 

galaktomannanu pro časnou diagnostiku invazivní aspergilózy. Klin Mikrobiol Inf Lék. 

2007;13(5):176-183. ISSN 1211-264X. (see Annex 10 in Chapter 1.4.10.) 

- Ráčil Z., Mayer J., Kocmanová I., Wagnerová B., Winterová J., Folber F., Lengerová 

M., Moulis M., Ţáčková D., Šmardová L., Janíková A., Navrátil M., Dvořáková D., 

Vorlíček J. Invazivní aspergilové infekce u hematoonkologických nemocných: význam 

jednotlivých diagnostických metod, léčebných postupů a nástin finanční náročnosti 

léčby. Vnitř Lék. 2008;54(2):24-36. ISSN 1801–7592. 
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- Ráčil Z., Kocmanová I., Weinbergerová B., Winterová J., Bohatá Š., Mayer J. Léčba 

invazivních mykotických infekcí u onkologických nemocných. Farmakoterapie 

2008;2:207-217. ISSN 1801-1209. 

- Ráčil Z., Kocmanová I., Mayer J., Weinbergerová B., Lengerová M. Kombinovaná 

antimykotická léčba invazívní aspergilózy. Mimořádná příloha Postgraduální 

medicíny: Novinky a specifické aspekty v léčbě invazívních mykotických infekcí. 

Postgraduální medicína: odborný časopis pro lékaře. 2008; 10:19-24. ISSN 1212-4184. 

- Ráčil Z., Kocmanová I., Weinbergerová B., Bohatá Š., Winterová J., Mayer J. Terapie 

invazivních mykóz. Int Med Prax. 2008;10(4):167-171. ISSN 1212-7299. 

- Ráčil Z., Kocmanová I., Weinbergerová B., Mayer J. Antimykotická profylaxe u 

nemocných s akutní leukémií a myelodysplastickým syndromem. Postgraduální 

medicína: odborný časopis pro lékaře. 2009;11(3):16-21. ISSN 1212-4184. 

- Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Mykotické infekce. In: Adam Z., 

ed. Obecná onkologie. 1. vyd. Praha: Galén, 2011, s. 359-362. ISBN 978-80-726-2715-

8. (see Annex 7 in Chapter 1.4.7.) 

- Chrenková V., Hubáček P., Weinbergerová B., Sedláček P., Keslová P., Kabíčková E., 

Pavlíčková K., Srámková L., Snajdauf J., Bébrová E., Nyč O., Starý J., Hamal P. 

Invasive mucormycosis in pediatric hematology patients--single-center experience from 

2005-2010. Klin Mikrobiol Inf Lék. 2012;18(4):102-108. ISSN 1211-264X. 

- Ráčil Z., Kocmanová I., Haber J., Drgoňa L., Mallátová N., Kouba M., Žák P., 

Weinbergerová B., Sedláček P., Múdrý P., Vokurka S., Cetkovský P., Mayer J. Léčba 

invazivní aspergilózy – doporučení odborníků s podporou CELL. Postgraduální 

medicína: odborný časopis pro lékaře. 2014;16(3):7-9. ISSN 1212-4184. 

- Haber J., Ráčil Z., Drgoňa L., Mallátová N., Cetkovský P., Horáková J., Kocmanová I., 

Kouba M., Weinbergerová B., Múdrý P., Sedláček P., Sejnová D., Žák P., Mayer J. 

Léčba invazivního kandidového onemocnění a hematogenní kandidové infekce – 

doporučení odborníků s podporou CELL. Postgraduální medicína: odborný časopis pro 

lékaře. 2014;16(3):11-13. ISSN 1212-4184. 

- Žák P., Zavřelová A., Radocha J., Haber J., Drgoňa L., Kouba M., Kocmanová I., 

Mallátová N., Weinbergerová B., Cetkovský P., Mayer J., Ráčil z. Léčba vzácných 

invazívních mykóz (mukormykózy, fuzariózy a kryptokokózy) u leukémií a po 
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transplantaci hematopoetických buněk (doporučení odborníků s podporou CELL, ČHS 

JEP, ČOS JEP, SOS). Postgraduální medicína: odborný časopis pro lékaře. 

2014;16(3):14-15. ISSN 1212-4184. 

- Kouba M., Ráčil Z., Haber J., Drgoňa L., Žák P., Kocmanová I., Mallátová N., 

Weinbergerová B., Cetkovský P., Mayer J. Primární profylaxe invazívních 

mykotických infekcí u hematoonkologických nemocných – doporučení odborníků – s 

podporou CELL, ČHS JEP, ČOS, SOS. Postgraduální medicína: odborný časopis pro 

lékaře. 2014;16(3):19-21. ISSN 1212-4184. 

- Weinbergerova B., Kocmanova I., Racil Z., Mayer J. Serological Approaches. In: Lion 

T., ed. Human Fungal Pathogen Identification: Methods and Protocols, Methods in 

Molecular Biology. 1. vyd. New York: Springer Science+Business Media New York; 

2017;1508:209-221. ISBN 978-1-4939-6513-7. (see Annex 11 in Chapter 1.4.11.) 

- Weinbergerová B., Kabut T., Kocmanová I., Drgoňa L., Kouba M., Hričinová M., 

Gabzdilová J., Guman T., Petečuková V., Novák J., Forsterová K., Haber J., Žiaková 

B., Bojtárová E., Zavřelová A., Karas M., Chrenková V., Sedláček P., Tkáčiková B., 

Múdrý P., Mallátová N., Timr P., Kolenová A., Tanušková D., Horáková J., Navrátil 

M., Chudej J., Sokol J., Rolencová M., Žák P., Cetkovský P., Mayer J., Ráčil Z. Změny 

v epidemiologii invazivních mykotických infekcí v českých a slovenských 

hematoonkologických centrech v letech 2005–2017: analýza dat FIND. Transfuze 

Hematol. dnes. 2019;25(2):186–196. ISSN 1805-4587. (see Annex 8 in Chapter 1.4.8.) 

 

1.3. SARS-CoV-2 Infections in Immunocompromised Patients 

Coronavirus Disease 19 (COVID-19), caused by Severe Acute Respiratory Syndrome-

CoronaVirus-2 (SARS-CoV-2), was declared a pandemic in March 2020 by the World Health 

Organization (WHO) which has thus far recognized more than 5 million deaths [33]. Owing to 

immunodeficiency and immunosuppressive therapy, patients with hematological malignancies 

are considered to be at high risk for development of a severe and life-threatening case of 

COVID-19. Additionally, the resulting need to modify the approach and timing of cancer 

treatment contributes to the deterioration of patients' capacity for survival. Published COVID-

19 hematological patient data, applicable to over 50%, notes that mortality is dependent upon 
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the type and status of the hematological disease, previous cancer treatment, patient age, and 

comorbidities [34]. 

COVID-19 cases covering patients with hematological malignancies are registered in the 

extensive EPICOVIDEHA database (Epidemiology of COVID-19 Infection in Patients with 

Hematological Malignancies), a worldwide project sponsored by the European Hematology 

Association (EHA). Active contributors include the Czech hematological centers, one of which 

is the aspirant’s workplace with the Czech Leukemia Study Group for Life (CELL). The 

geographical distribution of patients enrolled in EPICOVIDEHA is detailed in Figure 1. To 

date, a number of extensive analyzes describing epidemiological, clinical, and prognostic data 

for COVID-19 in hematological patients in which the aspirant participated as a co-author have 

been published on the basis of substantial data entered in EPICOVIDEHA. 

 

Figure 1. Geographical Distribution of Patients Reported to EPICOVIDEHA. 

 

 

 

 

 

 

 

Adapted from the publication in Annex 27. 
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1.4. Annexes to Introduction 

1.4.1. Annex 1 

Weinbergerová B., Ráčil Z., Kocmanová I. a Mayer J. Bakteriální infekce. In: Cetkovský P., 

ed. Transplantace kostní dřeně a periferních hematopoetických buněk. 1. vyd. Praha: Galén, 

2016, s. 129-131. ISBN 978-80-749-2267-1. 
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1.4.2. Annex 2 

Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Virové infekce. In: Adam Z., ed. Obecná 

onkologie. 1. vyd. Praha: Galén, 2011, s. 363-364. ISBN 978-80-726-2715-8. 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 

 

1.4.3. Annex 3 

Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Pneumonie způsobená Pneumocystis 

jiroveci (carinii). In: Adam Z., ed. Obecná onkologie. 1. vyd. Praha: Galén, 2011, s. 361-363. 

ISBN 978-80-726-2715-8. 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 

 

1.4.4. Annex 4 

Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Febrilní neutropenie. In: Adam Z., ed. 

Obecná onkologie. 1. vyd. Praha: Galén, 2011, s. 349-359. ISBN 978-80-726-2715-8. 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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1.4.5. Annex 5 

Weinbergerová B., Ráčil Z., Kocmanová I., Mayer J. Horečka nejasného původu, systémové 

infekce. In: Cetkovský P., ed. Transplantace kostní dřeně a periferních hematopoetických 

buněk. 1. vyd. Praha: Galén, 2016, s. 122-128. ISBN 978-80-749-2267-1. 
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1.4.6. Annex 6 

Ráčil Z., Kocmanová I., Wagnerová B., Křen L., Křikavová L., Mayer J. Invazivní mykotické 

infekce u onkologických nemocných: změny v epidemiologii a diagnostice. Postgraduální 

medicína: odborný časopis pro lékaře. 2007;9(3):240-252. ISSN 1212-4184. 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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1.4.7. Annex 7 

Ráčil Z., Weinbergerová B., Kocmanová I., Mayer J. Mykotické infekce. In: Adam Z., ed. 

Obecná onkologie. 1. vyd. Praha: Galén, 2011, s. 359-362. ISBN 978-80-726-2715-8. 
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1.4.8. Annex 8 

Weinbergerová B., Kabut T., Kocmanová I., Drgoňa L., Kouba M., Hričinová M., Gabzdilová 

J., Guman T., Petečuková V., Novák J., Forsterová K., Haber J., Žiaková B., Bojtárová E., 

Zavřelová A., Karas M., Chrenková V., Sedláček P., Tkáčiková B., Múdrý P., Mallátová N., 

Timr P., Kolenová A., Tanušková D., Horáková J., Navrátil M., Chudej J., Sokol J., Rolencová 

M., Žák P., Cetkovský P., Mayer J., Ráčil Z. Změny v epidemiologii invazivních mykotických 

infekcí v českých a slovenských hematoonkologických centrech v letech 2005–2017: analýza 

dat FIND. Transfuze Hematol. dnes. 2019;25(2):186–196. ISSN 1805-4587. 
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1.4.9. Annex 9 

Ráčil Z., Kocmanová I., Wagnerová B., Lengerová M., Mayer J. Časná diagnostika invazivních 

mykotických infekcí u hematoonkologických nemocných pomocí sérologických metod. Vnitř 

Lék. 2007;53(9):990-999. ISSN 1801–7592. 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 



60 
 

 



61 
 

1.4.10. Annex 10 

Ráčil Z., Kocmanová I., Wagnerová B., Winterová J., Mayer J. Využití detekce 

galaktomannanu pro časnou diagnostiku invazivní aspergilózy. Klin Mikrobiol Inf Lék. 

2007;13(5):176-183. ISSN 1211-264X. 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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1.4.11. Annex 11 

Weinbergerova B., Kocmanova I., Racil Z., Mayer J. Serological Approaches. In: Lion T., ed. 

Human Fungal Pathogen Identification: Methods and Protocols, Methods in Molecular 

Biology. 1. vyd. New York: Springer Science+Business Media New York; 2017;1508:209-221. 

ISBN 978-1-4939-6513-7. 
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2.  Habilitation Thesis Goals 

Habilitation thesis objectives are divided into 2 thematic areas related to the diagnosis and 

treatment optimization of IFD and COVID-19 in hematological patients. 

IFD diagnosis in hematological patients is, as previously ascribed, generally very difficult, and 

late conventional microbiological and radiodiagnostic methods are insufficiently sensitive.  IFD 

diagnosis is therefore primarily based on prespecified pathological imaging results, most 

frequently lung CT, combined with serological detection of fungal cell wall antigen in defined 

material or detection of a fungal pathogen in sterile material using culture, histological, or, more 

frequently, PCR procedures. As a co-author, the applicant, as noted in Chapter 3.1, participated 

in an international survey on the importance of pulmonary CT performed at the onset of 

hematological disease in IA diagnosis. 

Epidemiological data, diagnostic and treatment procedures, and their effectiveness both at the 

local, national, and international levels cannot be evaluated without voluminous high-quality 

data from actual clinical practice. Within the Czech Republic, the applicant worked with the 

Institut of Biostatistics and Analyses (IBA), a spin-off company of the Masaryk University 

(MU) Brno, to create FIND, an IFD database for hematological patients, and published several 

works describing entered data analysis. The FIND database is detailed in Chapter 3.1. 

Azole plasma level monitoring is an integral part of IFD treatment optimization in connection 

with effectivity and toxicity. This issue is summarized in Chapter 3.1.1.3. of Annex 14. 

Since the beginning of the 20th century, serological diagnostics of fungal cell wall antigens 

have been the main tool and fundamental objective for IFD management optimization among 

immunocompromised patients. Throughout her professional career, the aspirant has been 

predominantly committed to improving IA diagnosis using GM and IFD diagnosis by generally 

using the common marker BDG from both serum and fluid obtained from BAL. Significantly, 

the applicant worked with the Center of Molecular Biology and Genetics (CMBG) at IHOK 

MU Brno to optimize IFD diagnosis in various body materials using PCR methods, where new 

methods were subsequently designed and incorporated into real clinical practice. Based on the 

candidate's numerous years of work in this field, she was the first author or co-author in a 

number of papers describing, among other matters, factors affecting diagnostic test performance 

in connection with possible false positives. These results are recorded described in Chapters 

3.2., 3.3. and 3.4. 
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Relating to the coronavirus SARS-CoV-2 pandemic, the aspirant's home workplace under the 

leadership of Professor Jiří Mayer became a pilot center initiating several local and national 

projects focusing on epidemiology, diagnostics, clinical course, treatment and prognosis of 

COVID-19, predominantly among hematological patients. In March 2020, one of the initial 

studies during Czech Republic’s first pandemic wave was the interdisciplinary prospective 

observational questionnaire-based project COVID-JMK-20, which through telemonitoring 

described the COVID-19 course among the general population and illustrated the relationship 

between symptomatology and viral load, and complicated individual dynamics. This 

undertaking was published with the applicant credited as the primary author. Throughout the 

pandemic, severe COVID-19 high incidence, prolonged and recurrent infections requiring 

frequent re-treatment with antiviral, remdesivir -- initially in combination with convalescent 

plasma (CP) with a high titer of virus-neutralizing antibodies and a frequent solution to 

anticancer treatment modification -- were on our regular agenda. Despite all efforts, however, 

high COVID-19 mortality still persists in hematological patients. With the candidate's 

contribution as a primary author, we have published two papers on this topic in IF journals. The 

first study evaluated infection course and the effectiveness of early treatment with a 

combination of remdesivir and CP in hematological patients with COVID-19. The second 

multicenter prospective project analyzed the effectiveness of monoclonal SARS-CoV-2 

neutralizing antibodies early administration in COVID-19 positive hematology patients at 

Czech hematology centers during the beginning of 2021. Analysis of immense epidemiological 

data, COVID-19 course and prognosis first in all hematological patients, then in the group of 

patients after treatment with Chimeric Antigen Receptor T cells (CAR-T), and finally from the 

group of hematological patients vaccinated against SARS-CoV- 2 were evaluated. Our 

endeavors focusing on COVID-19 issues are summarized within the adept of Chapter 4.1. 
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3. Invasive Fungal Diseases in Immunocompromised Patients 

3.1. Invasive Fungal Infections – Optimization of Diagnostics and Treatment 

CT as the Gold Standard in the IFD Diagnosis 

The IFD diagnosis is very complex, determining its probability in immunocompromised 

individuals on the basis of host, microbiological, and clinical criteria [15]. In recent years, there 

has been significant progress in this area, diagnostic methods improvement, and thus a 

significant reduction in time to final diagnosis and treatment initiation. Non-culture-based 

methods for fungal antigen detection, both serological and PCR, and their optimization are 

discussed in separate Chapters 3.2., 3.3. and 3.4. Lung CT has become a clinical criterion 

representing an inseparable gold standard in the number of pulmonary IFDs diagnoses, 

especially IA and invasive mucormycosis. Conventional imaging methods (X-ray of the lungs) 

provide late and non-specific information [15, 24, 35]. CT also has an evident place in treatment 

effectiveness monitoring [36]. The applicant actively participated in the form of a co-authored 

publication on mapping lung CT importance in an IPA diagnosis at the time of hematological 

disease onset in high-risk patients, which is part of Annex 12 in Chapter 3.1.1.1. 

IFD Database - FIND (Fungal INfection Database) 

IFD diagnosis and treatment optimization with the aim of improving patient care in the Czech 

Republic and accelerating research in this area cannot be imagined without quality data and 

cooperation at both the local, national, and international levels. The aspirant's workplace has a 

well-established close multidisciplinary collaboration of clinicians with colleagues from 

CMBG, microbiologists, pathologists, pharmacologists, and biochemists within the Working 

Group for Opportunistic Infections at IHOK. At the national and transnational level, CELL 

brings together specialists in opportunistic infections among hematological patients. The results 

of this cooperation are presented annually at a meeting of experts within the Workshop for 

Opportunistic Infections and the Mycological Pre-Workshop. IFD cases diagnosed in 

hematological patients at Czech and Slovak hematology centers are recorded in the "FIND" 

(Fungal INfection Database). This database was created on behalf of CELL, the "Opportunistic 

Infections in Hematooncology Patients" project, and is the largest IFD database in Central 

Europe. During the database creation in 2003 -- first as an Excel spreadsheet, then in the 

TrialDB system, and finally with transfer to its most modern form to the Clinical Data 

Warehousing Information System (CLADE-IS) platform -- the applicant was an active 

participant and is currently the main project coordinator. The professional guarantee of the 
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project is enshrined on the basis of a contractual cooperative relationship between CELL and 

the Czech Medical Society, the Leukemia Section of the Czech Hematological Society. The 

register consists of three separate parts - FIND aspergillus, FIND candida, FIND rare fungi - 

covering the entire IFD spectrum in hematooncological patients. Multicenter data collection 

representing the active participation of a total of 16 hematology centers in the Czech Republic 

and Slovakia ensures coverage of the maximum population sample (see Figure 2). The 

maximum quality of the entered data is guaranteed by exclusive representation of the center 

data with their validation by the joint CELL data manager. The project monitors 

epidemiological and demographic data and standardizes and compares diagnostic and treatment 

procedures and their effectiveness between centers with regard to current recommendations, 

long-term "follow-up" patients, including monitoring overall survival. Another integral part of 

FIND is the pharmacovigilance data recording to ensure maximum safety and the best "benefit-

to-risk" ratio. Regardless of age, all patients with a diagnosis of probable or proven IA, 

candidiasis, and rare IFD (dominant invasive mucormycosis) can be included in the databases. 

The database currently contains over 1000 IFD cases entered since 2003. 

The FIND register consists of a fully electronic database accessible via a web browser on the 

CELL website: http://www.leukemia-cell.org/. In addition to the work of trained data managers, 

a key part of the entire project is the basic security of the database IT (Information Technology) 

infrastructure at the IBA MU Brno. Data is entered into online forms, stored, and backed up 

using the EDC (Electronic Data Capture) system. No additional software requires installation 

to use online data collection. EDC systems enable entrance and data viewing in real-time and 

additionally effect online validation of entered data, thus achieving more efficient data quality 

at the moment of introduction. All data are so-called pseudo-anonymized, ie. kept under a code 

that can only identify selected personnel of the workplace where the patient is monitored and 

treated. Only authorized persons have access to the database via their unique login and 

password. The system is monitored by predefined validation rules to ensure controlled data 

collection (eg checking the correct data format, checking limits, checking the presence of data-

mandatory items, checking logical dependencies between data). This validation system 

therefore helps to eliminate data discrepancies, rendering ideal prophylaxis for statistical 

analysis.  All data are, therefore, carefully validated before subsequent analyzes use by both the 

control system and the authorized physician-coordinator and data managers. As part of the 

summary, the annual registry analyzes and, in cases of sub-analyzes, there is agreement that 
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data quality is also checked using "data review" or an interactive, online search for invalid 

patients. 

Figure 2. Czech and Slovak Hematooncology Centers Participating in the FIND Database.

 

 

The FIND data analysis was published with the applicant's contribution as the first author or 

co-author in the form of conference abstracts at a number of international conferences and 

presented orally at national hematology and infectology congresses. Analysis conclusions 

became the basis for the published CELL experts' recommendations for IFD diagnosis and 

treatment with the candidate contribution as a co-author. Ultimately, the aspirant participated 

as co-author in a comprehensive analysis of invasive aspergillosis cases chronicled in FIND 

among patients with hematological diseases diagnosed and treated in the Czech Republic and 

Slovakia published in an impact journal (Annex 13 in Chapter 3.1.1.2). 



83 
 

IFD Treatment Optimization-Plasma Azole Antifungal Levels Monitoring 

As part of IFD treatment optimization, the applicant was co-investigator with the grant of the 

Ministry of Health of the Czech Republic-IGA NS10441-3 / 2009 - Monitoring of voriconazole 

plasma levels (2009–2011). Our work output was an extensive retrospective study evaluating 

the results of monitoring voriconazole plasma levels in hematological patients treated at 3 large 

hematology centers in the Czech Republic during the years 2005 to 2010. Work conclusions 

recognized significant inter-and intra-patient variability of measured concentrations. With the 

exception of omeprazole, there was no relevant relationship between measured voriconazole 

concentrations and drug dose, route of administration, age, gender, CYP2C19 * 2 genotype, 

gastrointestinal abnormality, nasogastric tube feeding, serum creatinine, and liver enzymes. 

However, analysis per patient revealed a significant role for the individual dose of voriconazole 

and the change in dosage form to a measured plasma concentration. Measured voriconazole 

concentrations did not correlate with the outcome of IA treatment. The applicant participated 

in the publication as a co-author (Annex 14 in Chapter 3.1.1.3). 

Azole plasma levels monitoring in relation to treatment response and toxicity has recently 

become a routine part of IFD treatment and has been included in the recommendations for IFD 

treatment by international panels of experts [25, 27, 29]. 

IFD diagnosis and treatment optimization in order to improve the prognosis of 

immunocompromised patients is further detailed in the following journal publications and book 

chapters with the applicant in the role of author or co-author (sorted chronologically in 

ascending order). Three selected publications are part of Chapter 3.1.1. Annexes to Chapter 3.1. 

(Annexes 12 to 14 sorted thematically): 

- Weinbergerová B., Ráčil Z., Kocmanová I., Lengerová M., Bohatá Š., Moulis M., 

Mayer J. Diseminovaná invazivní aspergilóza úspěšně léčená kombinovanou 

antimykotickou terapií – kazuistika. Mimořádná příloha Postgraduální medicíny: 

Novinky a specifické aspekty v léčbě invazívních mykotických infekcí. Postgraduální 

medicína: odborný časopis pro lékaře. 2008; 10:19-24. ISSN 1212-4184. 

- Weinbergerová B., Winterová J., Ráčil Z., Kocmanová I., Lengerová M., Moulis M., 

Mayer J. Význam měření plazmatických koncentrací vorikonazolu pro monitorování 

jeho léčebného efektu a možných projevů toxicity – kazuistika. Mimořádná příloha 

Postgraduální medicíny: Novinky a specifické aspekty v léčbě invazívních mykotických 
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infekcí. Postgraduální medicína: odborný časopis pro lékaře. 2008; 10:19-24. ISSN 

1212-4184. 

- Ráčil Z., Malášková L., Kocmanová I., Weinbergerová B., Lengerová M., Winterová 

J., Mayer J. Význam měření plazmatických koncentrací vorikonazolu a posakonazolu. 

Mimořádná příloha Postgraduální medicíny: Novinky a specifické aspekty v léčbě 

invazívních mykotických infekcí. Postgraduální medicína: odborný časopis pro lékaře. 

Med. 2008; 10:45-51. ISSN 1212-4184. 

- Racil Z., Winterova J., Kouba M., Zak P., Malaskova L., Buresova L., Toskova M., 

Lengerova M., Kocmanova I., Weinbergerova B., Timilsina S., Rolencova M., 

Cetkovsky P., Mayer J. Monitoring trough voriconazole plasma concentrations in 

haematological patients: real life multicentre experience. Mycoses. 2012;55(6):483-492. 

ISSN 1439-0507. (see Annex 14 in Chapter 3.1.1.3.) 

- Racil Z., Weinbergerova B., Kocmanova I., Muzik J., Kouba M., Drgona L., Masarova 

L., Guman T., Tothova E., Forsterova K., Haber J., Ziakova B., Bojtarova E., Vydra J., 

Mudry P., Foralova R., Sejnova D., Mallatova N., Kandrnal V., Cetkovsky P., Mayer J. 

Invasive aspergillosis in patients with hematological malignancies in the Czech and 

Slovak republics: Fungal InfectioN Database (FIND) analysis, 2005-2009. Int J Infect 

Dis. 2013;17:e101-e109. ISSN 1201-9712. (see Annex 13 in Chapter 3.1.1.2.) 

- Chrenkova V., Hubka V., Cetkovsky P., Kouba M., Weinbergerova B., Lyskova P., 

Hornofova L., Hubacek P. Proven Invasive Pulmonary Aspergillosis in Stem Cell 

Transplant Recipient Due to Aspergillus sublatus, a Cryptic Species of A. nidulans. 

Mycopathologia. 2018;183(2):423-429. ISSN 1573-0832. 

- Stemler J., Bruns C., Mellinghoff SC., Alakel N., Akan H., Ananda-Rajah M., Auberger 

J., Bojko P., Chandrasekar PH., Chayakulkeeree M., Cozzi JA., de Kort EA., Groll AH., 

Heath CH., Henze L., Jimenez MH., Kanj SS., Khanna N., Koldehoff M., Lee D., Mager 

A., Marchesi F., Martino-Bufarull R., Nucci M., Oksi J., Pagano L., Phillips B., Prattes 

J., Pyrpasopoulou A., Rabitsch W., Schalk E., Schmidt-Hieber M., Sidharthan N., Soler-

Palacín P., Stern A., Weinbergerová B., El Zakhem A., Cornely OA., Koehler P. 

Baseline Chest Computed Tomography as Standard of Care in High-Risk Hematology 

Patients. J. Fungi. 2020;6(1):36. doi: 10.3390/jof6010036. ISSN 2309-608X. (see 

Annex 12 in Chapter 3.1.1.1.) 
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3.1.1. Annexes to Chapter 3.1. 

3.1.1.1. Annex 12 

Stemler J., Bruns C., Mellinghoff SC., Alakel N., Akan H., Ananda-Rajah M., Auberger J., 

Bojko P., Chandrasekar PH., Chayakulkeeree M., Cozzi JA., de Kort EA., Groll AH., Heath 

CH., Henze L., Jimenez MH., Kanj SS., Khanna N., Koldehoff M., Lee D., Mager A., Marchesi 

F., Martino-Bufarull R., Nucci M., Oksi J., Pagano L., Phillips B., Prattes J., Pyrpasopoulou A., 

Rabitsch W., Schalk E., Schmidt-Hieber M., Sidharthan N., Soler-Palacín P., Stern A., 

Weinbergerová B., El Zakhem A., Cornely OA., Koehler P. Baseline Chest Computed 

Tomography as Standard of Care in High-Risk Hematology Patients. J. Fungi. 2020;6(1):36. 

doi: 10.3390/jof6010036. ISSN 2309-608X. 

IF = 5,816 in 2020; MICROBIOLOGY Q1, MYCOLOGY Q1; 5 citations according to WOS 

or Scopus, without self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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3.1.1.2. Annex 13 

Racil Z., Weinbergerova B., Kocmanova I., Muzik J., Kouba M., Drgona L., Masarova L., 

Guman T., Tothova E., Forsterova K., Haber J., Ziakova B., Bojtarova E., Vydra J., Mudry P., 

Foralova R., Sejnova D., Mallatova N., Kandrnal V., Cetkovsky P., Mayer J. Invasive 

aspergillosis in patients with hematological malignancies in the Czech and Slovak republics: 

Fungal InfectioN Database (FIND) analysis, 2005-2009. Int J Infect Dis. 2013;17:e101-e109. 

ISSN 1201-9712. 

IF = 2,330 in 2013; INFECTIOUS DISEASES Q3; 19 citations according to WOS or Scopus, 

without self-citations 
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3.1.1.3. Annex 14 

Racil Z., Winterova J., Kouba M., Zak P., Malaskova L., Buresova L., Toskova M., Lengerova 

M., Kocmanova I., Weinbergerova B., Timilsina S., Rolencova M., Cetkovsky P., Mayer J. 

Monitoring trough voriconazole plasma concentrations in haematological patients: real life 

multicentre experience. Mycoses. 2012;55(6):483-492. ISSN 1439-0507. 

IF = 1,278 in 2012; MYCOLOGY Q3, DERMATOLOGY Q3; 56 citations according to WOS 

or Scopus, without self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis)  
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3.2. Glucan in Invasive Fungal Disease Diagnostics 

Panfungal antigen, 1,3-beta-D-glucan (BDG), a cell wall polysaccharide of most fungi, 

excepting Cryptococcus spp. and Mucormycetes, is released into blood and tissues during IFD. 

The only BDG test approved by the FDA (Food and Drug Administration) is a commercially 

available assay (Fungitell, Associates of Cape Cod, Inc., Cape Cod, MA, USA) [15]. The high 

negative predictive value (NPV) predetermines the BDG test as an IFD serum screening 

method, which we confirmed in our original work as Annex 16 in Chapter 3.2.1.2. The 

prospective study analyzed BDG from a total of 1143 serum samples obtained from 91 patients 

and collected regularly twice a week during anticancer treatment. However, while GM detected 

in serum and BAL fluid is a well-established reliable marker for early IA detection [15, 25], 

study results and meta-analyses regarding the quality of the BDG test detected in serum for IFD 

prediction yielded markedly variable results [37-45]. Furthermore, literature data regarding 

BDG contribution detected in BAL fluid in the differential diagnosis of pulmonary infiltrates 

among immunocompromised patients do exist, but are quite limited and heterogeneous [26, 46-

49]. Heterogeneity is caused by various factors. 1,3-beta-D-glucan is ubiquitous in the 

environment, and the test is therefore subject to a high rate of false positives owing to, for 

example, sample handling, cellulose membranes during hemodialysis, albumin, or 

immunoglobulins infusion [50, 51]. The role of these factors influencing test quality is obvious, 

however a comprehensive evaluation is lacking. Literature data are similarly insufficient in 

terms of the parallel serum and BAL fluid samples combination [26, 47-49]. Given the 

conflicting BDG role in IFD diagnosis, we published an original work presented as Annex 15 

in Chapter 3.2.1.1., including prospective "single-center" study results evaluating BDG‘s 

function in comparison with GM in an IPA diagnosis during a total of 172 episodes of 

pulmonary infiltrates on CT among a cohort of immunocompromised hematology patients 

treated at our institution from 2006-2015. Test quality during early IPA detection was assessed 

along with a new optimal cut-off BDG test comparing a standard used cut-off of 80 pg/ml, the 

benefit of parallel detection in serum and BAL fluid samples, and how factors influence test 

performance. Although we identified an acceptable SEN, SPE, and diagnostic odds ratio 

(DOR), a low PPV of both the BAL fluid and serum BDG tests was revealed. The combination 

of both materials and a new optimal BDG cut-off did not generate significant test quality 

improvement regarding IPA prediction. As with GM, BDG test quality can be affected by a 

number of factors, including the degree and type of immune system involvement, concomitant 

bacterial, Candida sp. colonization, respiratory tract infection, or antifungal therapy [44, 47-49, 
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52-54]. With our study, higher absolute neutrophil counts at the time of BAL and higher 

aspirated BAL fluid volume significantly diminished BDG test performance. Other factors did 

not have a significant effect, yet the BDG test did not surpass GM test quality in predicting 

probable and proven IA. 

Unlike other IFDs, serum BDG appears to be a very good marker for PCP diagnosis. Extensive 

meta-analysis has evidence high diagnostic accuracy of BDG determinations for PCP with an 

associated SEN of 96%, specificity of 84%, and DOR 102 [54, 55]. Attributable to the 

particularly high SEN, the BDG test can be used as a PCP screening tool. 

BDG detection in serum and BAL fluid for IFD diagnosis in patients with hematological 

malignancies are discussed in further detail within the following journal publications where 

applicant is an author or co-author (sorted in ascending order). Two selected publications are 

part of Chapter 3.2.1. Annexes to Chapter 3.2. (Annexes 15 and 16 sorted thematically): 

- Racil Z., Kocmanova I., Weinbergerova B., Winterova J., Lengerova M., Hrncirova K., 

Mayer J. Detekce 1,3-β-D glukanu v diagnostice invazivních mykotických infekcí u 

nemocných s hematologickou malignitou: přínos metody ve skríningu invazivních 

mykóz a v konfirmaci galaktomannan pozitivních. Klin Mikrobiol Inf Lék. 

2009;15(2):48-57. ISSN 1211-264X. 

- Racil Z., Kocmanova I., Lengerova M., Weinbergerova B., Buresova L., Toskova M., 

Winterova J., Timilsina S., Rodriguez I., Mayer J. Difficulties in using 1,3-{beta}-D-

glucan as the screening test for the early diagnosis of invasive fungal infections in 

patients with haematological malignancies--high frequency of false-positive results and 

their analysis. J Med Microbiol. 2010;59:1016–1022. ISSN 0022-2615. (see Annex 16 

in Chapter 3.2.1.2.) 

- Weinbergerova B., Kabut T., Kocmanova I., Lengerova M., Pospisil Z., Kral Z., Mayer 

J. Bronchoalveolar lavage fluid and serum 1,3-β-D-glucan testing for invasive 

pulmonary aspergillosis diagnosis in hematological patients: the role of factors affecting 

assay performance. Sci Rep. 2020;10(1):17963. doi: 10.1038/s41598-020-75132-3. 

ISSN 2045-2322. (see Annex 15 in Chapter 3.2.1.1.) 
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3.2.1. Annexes to Chapter 3.2.  

3.2.1.1. Annex 15 

Weinbergerova B., Kabut T., Kocmanova I., Lengerova M., Pospisil Z., Kral Z., Mayer J. 

Bronchoalveolar lavage fluid and serum 1,3-β-D-glucan testing for invasive pulmonary 

aspergillosis diagnosis in hematological patients: the role of factors affecting assay 

performance. Sci Rep. 2020;10(1):17963. doi: 10.1038/s41598-020-75132-3. ISSN 2045-2322. 

IF = 4,38 in 2020; MULTIDISCIPLINARY SCIENCES Q1; 1 citation according to WOS or  
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3.2.1.2. Annex 16 

Racil Z., Kocmanova I., Lengerova M., Weinbergerova B., Buresova L., Toskova M., 

Winterova J., Timilsina S., Rodriguez I., Mayer J. Difficulties in using 1,3-{beta}-D-glucan as 

the screening test for the early diagnosis of invasive fungal infections in patients with 

haematological malignancies--high frequency of false-positive results and their analysis. J Med 

Microbiol. 2010;59:1016–1022. ISSN 0022-2615. 

IF = 2,830 in 2010; MICROBIOLOGY Q3; 93 citations according to WOS or Scopus, without 

self-citations 
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3.3. Galactomannan in Invasive Fungal Disease Diagnostics 

Galactomannan is an Aspergillus cell wall polysaccharide detectable in serum and other body 

fluids during IA and represents the gold standard for IA diagnosis [15, 25, 27]. Our work 

analyzing cases diagnosed at Czech and Slovak hematology centers and published in the form 

of domestic and foreign abstracts definitively verifies GM’s indispensable role of GM in 

probable IA diagnosis. An IA diagnosis became conclusive on the basis of GM combined with 

imaging findings in the vast majority of cases. A commercially available ELISA assay (Platelia 

Aspergillus, Bio-Rad) detects GM using a rat monoclonal antibody. This test affirms serum and 

BAL fluid, whereas BAL fluid detection more accurately predicts IPA than serum presence 

[26]. Circulating GM can be identified several days before the clinical manifestation of 

infection and its level corresponds to fungal load. Several published studies evaluating GM role 

concerning IPA diagnosis among hematological patients have confirmed high SEN and SPE 

[57]. However, in determining IPA probability degree based on the GM consequence, many 

factors potentially affecting test performance must be considered. False positivity, for example, 

has been substantiated in patients treated with particular penicillin antibiotics (eg piperacillin-

tazobactam), Plazmalyte infusion solution [58, 59]. Ongoing antifungal therapy and 

neutropenia depth at the time of sampling may also affect test accuracy [56, 60-62]. Similarly, 

our team with the candidate co-authoring contributions published a manuscript evaluating the 

GM role, detected in BAL fluid regarding IPA diagnosis and identifying neutropenia, antifungal 

therapy, and aspirated BAL fluid volume as significant factors affecting GM test quality in IPA 

prediction. This work is listed as Annex 17 in Chapter 3.3.1.1. Conversely, prevailing mucositis 

as a possible cause of false positivity with a Platelia Aspergillus test where antigen passage 

through damaged mucosa of the gastrointestinal tract was not demonstrated and, hence, 

published as a manuscript listed in Annex 18 in Chapter 3.3.1.2. 

The detection and predictive value of serum and BAL fluid GM within IFD diagnosis among 

patients with hematological malignancies are further detailed in journal publications co-

authored by the candidate (in chronological order of ascending order). Two prime publications 

are part of Chapter 3.3.1. Annexes to Chapter 3.3. (Annexes 17 and 18 sorted thematically): 

- Ráčil Z., Kocmanová I., Wagnerová B., Winterová J., Lengerová M., Moulis M., Mayer 

J. Využití detekce galaktomannanu pro diagnostiku invazivní aspergilózy u 

hematoonkologických nemocných. Vnitř Lék. 2008;54(1):45-52. ISSN 1801–7592. 
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- Racil Z., Kocmanova I., Weinbergerova B., Toskova M., Winterova J., Lengerova M., 

Buresova L., Timilsina S., Mayer J. Mucositis does not lead to false-positivity of the 

Platelia Aspergillus enzyme-linked immunosorbent assay. Eur J Clin Microbiol Infect 

Dis. 2010;7:851-855. ISSN 0934-9723. (see Annex 18 in Chapter 3.3.1.2.) 

- Racil Z., Kocmanova I., Toskova M., Buresova L., Weinbergerova B., Lengerova M., 

Rolencova M., Winterova J., Hrncirova K., Volfova P., Skrickova J., Mayer J. 

Galactomannan detection in bronchoalveolar lavage fluid for the diagnosis of invasive 

aspergillosis in patients with hematological diseases-the role of factors affecting assay 

performance. Int J Infect Dis. 2011;15:e874-e881. ISSN 1201-9712. (see Annex 17 in 

Chapter 3.3.1.1.) 
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3.3.1. Annexes to Chapter 3.3.  

3.3.1.1. Annex 17 

Racil Z., Kocmanova I., Toskova M., Buresova L., Weinbergerova B., Lengerova M., 

Rolencova M., Winterova J., Hrncirova K., Volfova P., Skrickova J., Mayer J. Galactomannan 

detection in bronchoalveolar lavage fluid for the diagnosis of invasive aspergillosis in patients 

with hematological diseases-the role of factors affecting assay performance. Int J Infect Dis. 

2011;15:e874-e881. ISSN 1201-9712. 

IF = 1,938 in 2011; INFECTIOUS DISEASES Q3; 35 citations according to WOS or Scopus, 

without self-citations 
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3.3.1.2. Annex 18 

Racil Z., Kocmanova I., Weinbergerova B., Toskova M., Winterova J., Lengerova M., 

Buresova L., Timilsina S., Mayer J. Mucositis does not lead to false-positivity of the Platelia 

Aspergillus enzyme-linked immunosorbent assay. Eur J Clin Microbiol Infect Dis. 2010;7:851-

855. ISSN 0934-9723. 

IF = 2,631 in 2010; INFECTIOUS DISEASES Q2, MICROBIOLOGY Q2; 3 citations 

according to  
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3.4. PCR in Invasive Fungal Disease Diagnostics 

A second group of "non-culture-based" procedures for early IFD diagnosis, which has come to 

the fore in recent years, stems from the detection of fungal nucleic acids, most often using target 

sequences of mitochondrial and ribosomal genes by polymerase chain reaction (PCR). Based 

on significant progress relating to Aspergillus PCR validation and standardization by the 

International Society of Human and Animal Mycology (ISHAM) working group Fungal PCR 

Initiative (FPCRI; www.fpcri.eu), of which our workplace has been an active collaborator, PCR 

techniques were incorporated into recently published EORTC / MSG diagnostic criteria for IFD 

[15, 63]. With cases of proven diagnosis, when mycosis is detected by conventional tissue 

procedures, fungal deoxyribonucleic acid (DNA) amplification by PCR in combination with 

DNA sequencing is a tool for identifying species of filamentous fungus and yeast. In probable 

IA situations, PCR techniques serve as a mosaic stone to confirm a diagnosis from serum, 

plasma, whole blood, or BAL fluid samples [15]. Commercial PCR tests are relatively few, so 

most researchers have developed their own "in-house" methods. The FPCRI program 

establishes validity and standardization criteria for these various Aspergillus PCR procedures. 

Despite the great variability of technological approaches, PCR test quality is currently 

comparable to GM and BDG IFD identification options [64]. Similarly, molecular diagnostics 

using quantitative real-time PCR is useful for determining probable PCP from BAL fluid or 

sputum [65]. In cooperation with the FPCRI group, we published via an impact journal a 

systematic meta-analysis evaluating antifungal prophylaxis effect on PCR test parameters in IA 

detection (Appendix 19 in Chapter 3.4.1.1.). Antifungal therapy did not affect the SEN of the 

PCR test, contrasted with the described GM test effect, where the rate of false negative GM is 

likely a result of antifungals limiting IA clinical progression. On the other hand, prevailing 

antifungal therapy significantly reduces the Aspergillus PCR SPE. 

Since 2005, our team has been systematically dealing with IFD diagnostics issues using 

molecular methods. In 2011, our own "in-house" quantitative real-time PCR for specific 

detection and quantification of A. fumigatus, A. terreus, A. flavus, and A. niger DNA was 

patented [66]. Subsequently, this technique has been successfully tested on animal samples IA 

model [67]. 

A serological method is lacking for the detection of rare invasive mucormycosis characterized 

by rapid progression and high lethality, hence its diagnosis is difficult in clinical practice. A 

PCR method amplifying a conserved region of the mucormycetes genome using specific 
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primers in the presence of an intercalating dye was introduced at our workplace.  Obtained PCR 

products are subsequently subjected to controlled melting with the release of bound fluorescent 

dye, thus modifying sample fluorescence. This change is plotted by software as a melting curve 

with a unique shape for each type of mucormycetes. This procedure has since been published 

in impact journals, which are part of Annex 20 in Chapter 3.4.1.2. and Annex 21 in Chapter 

3.4.1.3. 

Efficaciously, for rapid identification of a broad IFD spectrum in BAL fluid samples, including 

other rare agents (Fusarium sp., Scedosporium sp., etc.), we introduced a rapid panfungal PCR 

procedure followed by a high-resolution melting analysis (Process noted within Annex 22 in 

Chapter 3.4.1.4). These diagnostics can be used to distinguish infection (predominantly 

Aspergillus spp.) from colonization or contamination (especially Candida spp.). Moreover, 

another published manuscript coauthored by applicant with the Working Group for 

Opportunistic Infections at IHOK outlined the panfungal PCR approach with subsequent 

classical product sequencing, analyzing a total of 108 BAL fluid samples from 

immunocompromised patients with pulmonary infiltrates. The original paper is listed within 

Annex 23 in Chapter 3.4.1.5. This study confirmed the time-consuming and ambiguous results 

of high-sensitivity testing of primarily non-sterile BAL fluid material compared to the afore-

mentioned panfungal PCR procedure followed by melting curve analysis. 

IFD diagnosis among immunocompromised patients using molecular biological methods is 

further detailed in the following journal publications, where the aspirant is a co-author (sorted 

chronologically in ascending order). Five selected publications are part of Chapter 3.4.1. 

Annexes to Chapter 3.4. (Annexes 19 to 23 sorted thematically): 

- Weinbergerová B., Hrnčířová K., Lengerová M., Ráčil Z., Kocmanová I., Bohatá Š., 

Moulis M., Jedlička V., Mayer J. Využití molekulárně biologické diagnostiky v detekci 

invazivních zygomykóz – kazuistiky. Postgraduální medicína: odborný časopis pro 

lékaře. 2009;11(11):60-62. ISSN 1212-4184. 

- Hrncirova K., Lengerova M., Kocmanova I., Racil Z., Volfova P., Palousova D., Moulis 

M., Weinbergerova B., Winterova J., Toskova M., Pospisilova S., Mayer J. Rapid 

detection and identification of mucormycetes from culture and tissue samples by use of 

high-resolution melt analysis. J Clin Microbiol. 2010;48(9):3392-3394. ISSN 0095-

1137. (see Annex 23 in Chapter 3.4.1.5.) 
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- Lengerova M., Racil Z., Hrncirova K., Kocmanova I., Volfova P., Ricna D., Bejdak P., 

Moulis M., Pavlovsky Z., Weinbergerova B., Toskova M., Mayer J. Rapid detection 

and identification of mucormycetes in bronchoalveolar lavage samples from 

immunocompromised patients with pulmonary infiltrates by use of high-resolution melt 

analysis. J Clin Microbiol. 2014;52(8):2824-2828. ISSN 0095-1137. (see Annex 22 in 

Chapter 3.4.1.4.) 

- Ricna D., Lengerova M., Palackova M., Hadrabova M., Kocmanova I., Weinbergerova 

B., Pavlovsky Z., Volfova P., Bouchnerova J., Mayer J., Racil Z. Disseminated 

fusariosis by Fusarium proliferatum in a patient with aplastic anaemia receiving primary 

posaconazole prophylaxis - case report and review of the literature. Mycoses. 

2016;59(1):48-55. ISSN 1439-0507. 

- Bezdicek M., Lengerova M., Ricna D., Weinbergerova B., Kocmanova I., Volfova P., 

Drgona L., Poczova M., Mayer J., Racil Z. Rapid detection of fungal pathogens in 

bronchoalveolar lavage samples using panfungal PCR combined with high resolution 

melting analysis. Med Mycol. 2016;54(7):714-724. ISSN 2185-6486. (see Annex 20 in 

Chapter 3.4.1.2.) 

- Ricna D., Lengerova M., Bezdicek M., Kocmanova I., Drgona L., Weinbergerova B., 

Mayer J., Racil Z. Detection and identification of fungi in bronchoalveolar lavage fluid 

from immunocompromised patients using panfungal PCR. Folia microbiol. 

2019;64(3):421-428. ISSN 0015-5632. (see Annex 21 in Chapter 3.4.1.3.) 

- Cruciani M., White PL., Mengoli C., Löffler J., Morton CO., Klingspor L., Buchheidt 

D., Maertens J., Heinz WJ., Rogers TR., Weinbergerova B., Warris A., Lockhart DEA., 

Jones B., Cordonnier C., Donnelly JP., Barnes RA., Fungal PCR Initiative. The impact 

of anti-mould prophylaxis on Aspergillus PCR blood testing for the diagnosis of 

invasive aspergillosis. J Antimicrob Chemother. 2020; 76(3):635-638. doi: 

10.1093/jac/dkaa498. ISSN 0305-7453. (see Annex 19 in Chapter 3.4.1.1.) 
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3.4.1. Annexes to Chapter 3.4.  

3.4.1.1. Annex 19 

Cruciani M., White PL., Mengoli C., Löffler J., Morton CO., Klingspor L., Buchheidt D., 

Maertens J., Heinz WJ., Rogers TR., Weinbergerova B., Warris A., Lockhart DEA., Jones B., 

Cordonnier C., Donnelly JP., Barnes RA., Fungal PCR Initiative. The impact of anti-mould 

prophylaxis on Aspergillus PCR blood testing for the diagnosis of invasive aspergillosis. J 

Antimicrob Chemother. 2021; 76(3):635-638. doi: 10.1093/jac/dkaa498. ISSN 0305-7453. 

IF = 5,79 in 2020; INFECTIOUS DISEASES Q1, MICROBIOLOGY Q1, 

PHARMACOLOGY & PHARMACY Q1; 2 citations according to WOS or Scopus, without 

self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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3.4.1.2. Annex 20 

Hrncirova K., Lengerova M., Kocmanova I., Racil Z., Volfova P., Palousova D., Moulis M., 

Weinbergerova B., Winterova J., Toskova M., Pospisilova S., Mayer J. Rapid detection and 

identification of mucormycetes from culture and tissue samples by use of high-resolution melt 

analysis. J Clin Microbiol. 2010;48(9):3392-3394. ISSN 0095-1137. 

IF = 4,220 in 2010; MICROBIOLOGY Q1; 38 citations according to WOS or Scopus, without 

self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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3.4.1.3. Annex 21 

Lengerova M., Racil Z., Hrncirova K., Kocmanova I., Volfova P., Ricna D., Bejdak P., Moulis 

M., Pavlovsky Z., Weinbergerova B., Toskova M., Mayer J. Rapid detection and identification 

of mucormycetes in bronchoalveolar lavage samples from immunocompromised patients with 

pulmonary infiltrates by use of high-resolution melt analysis. J Clin Microbiol. 

2014;52(8):2824-2828. ISSN 0095-1137. 

IF = 3,993 in 2014; MICROBIOLOGY Q1; 34 citations according to WOS or Scopus, without 

self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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3.4.1.4. Annex 22 

Bezdicek M., Lengerova M., Ricna D., Weinbergerova B., Kocmanova I., Volfova P., Drgona 

L., Poczova M., Mayer J., Racil Z. Rapid detection of fungal pathogens in bronchoalveolar 

lavage samples using panfungal PCR combined with high resolution melting analysis. Med 

Mycol. 2016;54(7):714-724. ISSN 2185-6486. 

IF = 2,377 in 2016; INFECTIOUS DISEASES Q1, MYCOLOGY Q1, VETERINARY 

SCIENCES Q1; 24 citations according to WOS or Scopus, without self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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3.3.1.5. Annex 23 

Ricna D., Lengerova M., Bezdicek M., Kocmanova I., Drgona L., Weinbergerova B., Mayer J., 

Racil Z. Detection and identification of fungi in bronchoalveolar lavage fluid from 

immunocompromised patients using panfungal PCR. Folia microbiol. 2019;64(3):421-428. 

ISSN 0015-5632. 

IF = 1,730 in 2019; MICROBIOLOGY Q4, BIOTECHNOLOGY & APPLIED 

MICROBIOLOGY Q4; 3 citations according to WOS or Scopus, without self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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4. COVID-19 Among Immunocompromised Patients 

COVID-19 Among General Population 

Coronavirus Disease 2019 (COVID-19), stemming from the coronavirus SARS-CoV-2, was 

termed a pandemic after spreading from China to virtually the entire world in early 2020 [33]. 

This unprecedented disease has seriously affected global health, the social system, and the 

world economy. During the onset of the Czech Republic’s first coronavirus pandemic wave, 

the head of the aspirant‘s department, Prof. MUDr. Jiří Mayer, initiated a prospective detailed 

telemonitoring cohort study questionnaire aimed at detailing COVID 19’s clinical course in 

relation to viral load during early detection of complicating events among the general 

population. Generally, during that period, Czech outpatient care was significantly reduced, and 

no systematic care procedure was introduced for infected outpatients not requiring 

hospitalization. In accordance with government quarantine requirements, patients were divided 

into a "cohort with two negative tests" and a "cohort with a new algorithm" mandating a 

fortnightly quarantine without need for a negative test. The study did not show any definitive 

COVID-19 symptoms excepting anosmia or ageusia. Comorbidities and disparate 

characteristics did not significantly affect the disease course. Patients not requiring double PCR 

negativity possibly reported fewer symptoms. Our study emphasized the urgent need for routine 

telemonitoring to detect early complications, intensive widespread education, and notably the 

need to review and adjust quarantine regulations to better control the spread of SARS-CoV-2. 

Findings were published as an original article with applicant being primary author in a journal 

with IF listed in Annex 24 in Chapter 4.1.1. 

COVID-19 Among Hematological Patients 

Up to half of all immunocompromised patients with hematological malignancies are at high 

risk of developing severe COVID-19, and their risk of death is more than 20 times higher than 

the general population [34, 68, 69]. Furthermore, age, comorbidities, hematological disease 

status, prior treatment, and, last but not least, a high risk of secondary bacterial and fungal 

infections, including IFDs with high mortality, contribute to a severe progression among 

immunocompromised patients [70]. 

The applicant's workplace, coordinating with CELL, actively conveyed COVID-19 cases 

among patients with hematological malignancies to the international database EPICOVIDEHA, 

a worldwide project sponsored by EHA. In 2021, an extensive analysis of almost 4,000 episodes 

was published, describing infection course and prognosis depending on hematological 
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malignancy type and other modalities. Nearly two-thirds of patients developed severe / critical 

COVID-19, and a third of the patients died, mostly from COVID-19. However, mortality 

dropped significantly during the third wave compared to the second pandemic wave. The 

aspirant as co-author has contributed to a relevant publication listed in Annex 27 of Chapter 

4.1.4. 

A group of hematologic patients at high risk for the development of severe COVID-19 also 

includes patients treated with CAR-T owing to significant B-cell aplasia and late cytopenias 

without humoral response recourse to viral infections [71]. The EPICOVIDEHA study aim was 

to evaluate COVID-19 course in more than 450 patients treated with CAR-T in European 

centers. Severe infection occurred in two-thirds of patients and one-third died. Applicant has 

contributed as co-author to the publication listed in Annex 28 of Chapter 4.1.5. 

SARS-CoV-2 infection can usually develop in a vaccinated individual without a sufficient 

immune response [72, 73]. Among hematological patients, those with chronic lymphocytic 

leukemia and lymphomas are at high risk. Aspirant participated in the EPICOVIDEHA 

prospective study reported worldwide evaluating COVID-19 in more than 100 fully or partially 

vaccinated patients with hematological malignancies. Overall mortality was nearly one-third 

that of the pre-vaccination era. Study results were published in an IF journal, where the 

applicant was a co-author (see Annex 29 in Chapter 4.1.6.). 

COVID-19 Treatment Among Hematological Patients 

Randomized trials have indicated a shorter recovery time among COVID-19 patients treated 

with remdesivir compared to placebo or standard therapy within the general population [74, 

75]; death probability being higher in the placebo arm compared to remdesivir [74]; and patients 

with severe infection having a lower mortality rate with a 10 day vs. 5-day remdesivir course 

[76]. SARS-CoV-2 virus persistence with prolonged viable virus shedding and reinfection has 

been reported frequently in immunocompromised hematology patients [76-79]. Early 

administration of convalescent plasma (CP) with a high titer of virus neutralizing antibodies 

has also demonstrated efficacy in the general COVID-19 infected population [80]. Remdesivir 

treatment, including retreatment, possibly in combination with CP, has been substantiated as 

effective in immunocompromised hematology patients with prolonged COVID-19 pneumonia 

[81-82]. A particularly important aspect is the early initiation of remdesivir treatment, as 

significantly demonstrated by actual clinical practice in a retrospective study with a lower 

probability of death in patients treated within 9 days of the first COVID-19 onset [83]. 
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In a retrospective study, we evaluated a total of 32 hematological patients managed at our 

department infected with SARS-CoV-2 and treated with a combination of remdesivir and CP 

with a high titer of virus-neutralizing antibodies. Early administration of combination therapy 

resulted in a two-thirds reduction in mortality compared to published data in hematology 

patients regardless of baseline COVID-19 pneumonia. Results were published crediting the 

aspirant as primary author within an impact journal (see Annex 25 in Chapter 4.1.2.). 

At the beginning of 2021, randomized trial results evaluating the use of monoclonal antibodies 

neutralizing SARS-CoV-2 spike protein (NmAb) compared to placebo in outpatients in the 

general population detailed a significant reduction in viral load, outpatient visits, 

hospitalizations, and deaths related to COVID-19, with an excellent safety profile [84, 85]. 

Similar findings were obtained from retrospective case studies, including solid organ transplant 

patients and hematology patients [86-90]. During the time when administering the first NmAbs 

-- bamlanivimab and casirivimab / imdevimab – was possible in the Czech Republic, we 

initiated a prospective multicenter project analyzing early administration effectiveness in 88 

COVID-19 infected hematological patients. Mortality rate was compared to a control cohort of 

575 SARS-CoV-2-positive hematology patients untreated with any specific anti-COVID-19 

therapy. Treatment results were quite positive - 80% of baseline asymptomatic patients 

remained asymptomatic throughout follow-up. Progression to severe / critical COVID-19 

occurred in only 17% of cases. Mortality attributed to COVID-19 was significantly lower in 

NmAb-treated patients compared to a control cohort of untreated patients (6% vs. 16%, p = 

0.020). The candidate's singularly-authored original report paper was published in an IF journal 

(Annex 26 in Chapter 4.1.3.). 

The epidemiology, diagnosis, treatment, and prognosis of COVID-19 infection in 

immunocompromised patients are further detailed and discussed in the following journal 

publications with the applicant as an author or co-author (in chronological order), which are 

part of Chapter 4.1. Annexes to Chapter 4 (Annexes 24 to 29 arranged thematically): 

- Weinbergerova B., Mayer J., Hrabovsky S., Novakova Z., Pospisil Z., Martykanova L., 

Hortova K., Mandelova L., Hejduk K., Chloupková R., Pospisil M., Doubkova M., 

Marek V., Novotna R., Dolecek M., Kubesova HM., Brat K., Parizkova R., Husa P., 

Mechl M., Kral Z., Lengerova M. COVID-19’s natural course among ambulatory 

monitored outpatients. Sci Rep. 2021;11(1):10124. doi: 10.1038/s41598-021-89545-1. . 

ISSN 2045-2322. (see Annex 24 in Chapter 4.1.1.) 
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- Pagano L., Salmanton-García J., Marchesi F., Busca A., Corradini P., Hoenigl M., 

Klimko N., Koehler P., Pagliuca A., Passamonti F., Verga L., Víšek B., Ilhan O., Nadali 

G., Weinbergerová B., Córdoba-Mascuñano R., Marchetti M., Collins GP., Farina F., 

Cattaneo C., Cabirta A., Gomes-Silva M., Itri F., van Doesum J., Ledoux MP., Čerňan 

M., Jakšić O., Duarte RF., Magliano G., Omrani AS., Fracchiolla NS., Kulasekararaj 

A., Valković T., Poulsen CB., Machado M., Glenthøj A., Stoma I., Ráčil Z., Piukovics 

K., Navrátil M., Emarah Z., Sili U., Maertens J., Blennow O., Bergantim R., García-

Vidal C., Prezioso L., Guidetti A., Del Principe MI., Popova M., de Jonge N., 

Ormazabal-Vélez I., Fernández N., Falces-Romero I., Cuccaro A., Meers S., 

Buquicchio C., Antić D., Al-Khabori M., García-Sanz R., Biernat MM., Tisi MC., Sal 

E., Rahimli L., Čolović N., Schönlein M., Calbacho M., Tascini C., Miranda-Castillo 

C., Khanna N., Méndez GA., Petzer V., Novák J., Besson C., Duléry R., Lamure S., 

Nucci M., Zambrotta G., Žák P., Seval GC., Bonuomo V., Mayer J., López-García A., 

Sacchi MV., Booth S., Ciceri F., Oberti M., Salvini M., Izuzquiza M., Nunes-Rodrigues 

R., Ammatuna E., Obr A., Herbrecht R., Núñez-Martín-Buitrago L., Mancini V., 

Shwaylia H., Sciumè M., Essame J., Nygaard M., Batinić J., Gonzaga Y., Regalado-

Artamendi I., Karlsson LK., Shapetska M., Hanakova M., El-Ashwah S., Borbényi Z., 

Çolak GM., Nordlander A., Dragonetti G., Maraglino AME., Rinaldi A., De Ramón-

Sánchez C., Cornely OA.; EPICOVIDEHA working group. COVID-19 infection in 

adult patients with hematological malignancies: a European Hematology Association 

Survey (EPICOVIDEHA). J Hematol Oncol. 2021;14(1):168. doi: 10.1186/s13045-

021-01177-0. ISSN 17568722. (see Annex 27 in Chapter 4.1.4.) 

- Busca A., Salmanton-García J., Corradini P., Marchesi F., Cabirta A., Di Blasi R., 

Dulery R., Lamure S., Farina F., Weinbergerová B., Batinić J., Nordlander A., Lopez-

Garcia A., Drgona L., Espigado I., Falces-Romero I., Garcia-Sanz R., Garcia-Vidal C., 

Guidetti A., Khanna N., Kulesekararaj A., Maertens J., Hoenigl M., Klimko N., Koehler 

P., Pagliuca A., Passamonti F., Cornely O., Pagano L. COVID-19 and CAR-T cells: 

current challenges and future directions-a report from the EPICOVIDEHA survey by 

EHA-IDWP. Blood Adv. 2022; 12;6(7):2427-2433. doi: 

10.1182/bloodadvances.2021005616. ISSN 2473-9537. (see Annex 28 in Chapter 

4.1.5.) 

- Pagano L., Salmanton-García J., Marchesi F., Lopez-Garcia A., Lamure S., Itri F., 

Gomes da Silva M., Dragonetti G., Falces-Romero I., van Doesum J., Sili U., Labrador 
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J., Calbacho M., Bilgin Y., Weinbergerová B., Serrano Gomez LM., Ribera JM., Malak 

S., Loureiro-Amigo J., Glenthøj A., Cordoba R., Nunes Rodrigues R., Gonzalez-Lopez 

TJ., Karlsson LK., Jimenez MJ., Hernández-Rivas JÁ., Jaksic O., Racil Z., Busca A., 

Corradini P., Hoenigl M., Klimko N., Koehler P., Pagliuca A., Passamonti F., Cornely 

O. COVID-19 in vaccinated adult patients with hematological malignancies. 

Preliminary results from EPICOVIDEHA. Blood 2022; 139(10):1588-1592. doi: 

10.1182/blood.2021014124. ISSN 1528-0020. (see Annex 29 in Chapter 4.1.6.) 

- Weinbergerova B., Mayer J., Kabut T., Hrabovsky S., Prochazkova J., Kral Z., Herout 

V., Pacasova R., Zdrazilova-Dubska L., Husa P., Bednar P., Ruzek D., Lengerova M. 

Successful early treatment combining remdesivir with high-titer convalescent plasma 

among COVID-19-infected hematological patients. Hematol Oncol. 2021; 39(5):715-

720. doi: 10.1002/hon.2908. ISSN 1099-1069. (see Annex 25 in Chapter 4.1.2.) 

- Weinbergerová B., Demel I., Víšek B., Válka J., Čerňan M., Jindra P., Novák J., Stejskal 

L., Kovácsová F., Kabut T., Szotkowski T., Hájek R., Žák P., Cetkovský P., Král Z., 

Mayer J. Successful Early Use of Anti-SARS-CoV-2 Monoclonal Neutralizing 

Antibodies in SARS-CoV-2 Infected Hematological Patients – A Czech Multicenter 

Experience. Hematol Oncol. 2022; 40(2):280-286. doi: 10.1002/hon.2974. (see Annex 

26 in Chapter 4.1.3.) 
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4.1. Annexes to Chapter 4 

4.1.1. Annex 24 

Weinbergerova B., Mayer J., Hrabovsky S., Novakova Z., Pospisil Z., Martykanova L., Hortova 

K., Mandelova L., Hejduk K., Chloupková R., Pospisil M., Doubkova M., Marek V., Novotna 

R., Dolecek M., Kubesova HM., Brat K., Parizkova R., Husa P., Mechl M., Kral Z., Lengerova 

M. COVID-19’s natural course among ambulatory monitored outpatients. Sci Rep. 

2021;11(1):10124. doi: 10.1038/s41598-021-89545-1. ISSN 2045-2322. 

IF = 4,38 in 2020; MULTIDISCIPLINARY SCIENCES Q1; 1 citation according to WOS or 

Scopus, without self-citation 
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4.1.2. Annex 25 

Weinbergerova B., Mayer J., Kabut T., Hrabovsky S., Prochazkova J., Kral Z., Herout V., 

Pacasova R., Zdrazilova-Dubska L., Husa P., Bednar P., Ruzek D., Lengerova M. Successful 

early treatment combining remdesivir with high-titer convalescent plasma among COVID-19-

infected hematological patients. Hematol Oncol. 2021; 39(5):715-720. doi: 10.1002/hon.2908. 

ISSN 1099-1069. 

IF = 5,271 in 2020; ONCOLOGY Q2, HEMATOLOGY Q2; 0 citation according to WOS or 

Scopus, without self-citations 
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4.1.3. Annex 26 

Weinbergerová B., Demel I., Víšek B., Válka J., Čerňan M., Jindra P., Novák J., Stejskal L., 

Kovácsová F., Kabut T., Szotkowski T., Hájek R., Žák P., Cetkovský P., Král Z., Mayer J. 

Successful Early Use of Anti-SARS-CoV-2 Monoclonal Neutralizing Antibodies in SARS-

CoV-2 Infected Hematological Patients – A Czech Multicenter Experience. Hematol Oncol. 

2022; 40(2):280-286. doi: 10.1002/hon.2974. ISSN 1099-1069. 

IF = 5,271 in 2020; ONCOLOGY Q2, HEMATOLOGY Q2; 0 citations according to WOS or 

Scopus, without self-citations 
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4.1.4. Annex 27 

Pagano L., Salmanton-García J., Marchesi F., Busca A., Corradini P., Hoenigl M., Klimko N., 

Koehler P., Pagliuca A., Passamonti F., Verga L., Víšek B., Ilhan O., Nadali G., Weinbergerová 

B., Córdoba-Mascuñano R., Marchetti M., Collins GP., Farina F., Cattaneo C., Cabirta A., 

Gomes-Silva M., Itri F., van Doesum J., Ledoux MP., Čerňan M., Jakšić O., Duarte RF., 

Magliano G., Omrani AS., Fracchiolla NS., Kulasekararaj A., Valković T., Poulsen CB., 

Machado M., Glenthøj A., Stoma I., Ráčil Z., Piukovics K., Navrátil M., Emarah Z., Sili U., 

Maertens J., Blennow O., Bergantim R., García-Vidal C., Prezioso L., Guidetti A., Del Principe 

MI., Popova M., de Jonge N., Ormazabal-Vélez I., Fernández N., Falces-Romero I., Cuccaro 

A., Meers S., Buquicchio C., Antić D., Al-Khabori M., García-Sanz R., Biernat MM., Tisi MC., 

Sal E., Rahimli L., Čolović N., Schönlein M., Calbacho M., Tascini C., Miranda-Castillo C., 

Khanna N., Méndez GA., Petzer V., Novák J., Besson C., Duléry R., Lamure S., Nucci M., 

Zambrotta G., Žák P., Seval GC., Bonuomo V., Mayer J., López-García A., Sacchi MV., Booth 

S., Ciceri F., Oberti M., Salvini M., Izuzquiza M., Nunes-Rodrigues R., Ammatuna E., Obr A., 

Herbrecht R., Núñez-Martín-Buitrago L., Mancini V., Shwaylia H., Sciumè M., Essame J., 

Nygaard M., Batinić J., Gonzaga Y., Regalado-Artamendi I., Karlsson LK., Shapetska M., 

Hanakova M., El-Ashwah S., Borbényi Z., Çolak GM., Nordlander A., Dragonetti G., 

Maraglino AME., Rinaldi A., De Ramón-Sánchez C., Cornely OA.; EPICOVIDEHA working 

group. COVID-19 infection in adult patients with hematological malignancies: a European 

Hematology Association Survey (EPICOVIDEHA). J Hematol Oncol. 2021;14(1):168. doi: 

10.1186/s13045-021-01177-0. ISSN 17568722. 

IF = 17,388 in 2020; ONCOLOGY Q1, HEMATOLOGY Q1; 5 citations according to WOS or 

Scopus, without self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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4.1.5. Annex 28 

Busca A., Salmanton-García J., Corradini P., Marchesi F., Cabirta A., Di Blasi R., Dulery R., 

Lamure S., Farina F., Weinbergerová B., Batinić J., Nordlander A., Lopez-Garcia A., Drgona 

L., Espigado I., Falces-Romero I., Garcia-Sanz R., Garcia-Vidal C., Guidetti A., Khanna N., 

Kulesekararaj A., Maertens J., Hoenigl M., Klimko N., Koehler P., Pagliuca A., Passamonti F., 

Cornely O., Pagano L. COVID-19 and CAR-T cells: current challenges and future directions-a 

report from the EPICOVIDEHA survey by EHA-IDWP. Blood Adv. 2022; 12;6(7):2427-2433. 

doi: 10.1182/bloodadvances.2021005616. ISSN 2473-9537. 

IF = 6,799 in 2020; HEMATOLOGY Q1; 0 citations according to WOS or Scopus, without 

self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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4.1.6. Annex 29 

Pagano L., Salmanton-García J., Marchesi F., Lopez-Garcia A., Lamure S., Itri F., Gomes da 

Silva M., Dragonetti G., Falces-Romero I., van Doesum J., Sili U., Labrador J., Calbacho M., 

Bilgin Y., Weinbergerová B., Serrano Gomez LM., Ribera JM., Malak S., Loureiro-Amigo J., 

Glenthøj A., Cordoba R., Nunes Rodrigues R., Gonzalez-Lopez TJ., Karlsson LK., Jimenez 

MJ., Hernández-Rivas JÁ., Jaksic O., Racil Z., Busca A., Corradini P., Hoenigl M., Klimko N., 

Koehler P., Pagliuca A., Passamonti F., Cornely O. COVID-19 in vaccinated adult patients with 

hematological malignancies. Preliminary results from EPICOVIDEHA. Blood 2022; 

139(10):1588-1592. doi: 10.1182/blood.2021014124. ISSN 1528-0020. 

IF = 23,629 in 2020; HEMATOLOGY Q1; 0 citations according to WOS or Scopus, without 

self-citations 

(Listed "in extenso" in a separate book: Appendices "In Extenso" to Habilitation Thesis) 
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5. Conclusions and Perspectives 

This habilitation thesis represented in the form of an annotated set of publications reflects the 

aspirant‘s more than 15 years of scientific experience in the field of infectious complications 

among immunocompromised patients. Focus is on opportunistic pathogens, specifically 

invasive fungal diseases, and, most recently, the pandemic SARS-CoV-2 infection.  

Habilitation thesis provisions assuage all set goals with fundamental contributions to diagnostic 

and treatment optimization of infectious complications in patients with hematological 

malignancies both at the national and international levels. Quality data and analyzes were based 

on the sophisticated FIND database prescribed for IFD cases coordinated by the applicant 

within Czech and Slovak hematology centers. Based on our data, the importance of both fungal 

cell wall antigen determination - galactomannan and 1,3-beta-D-glucan - and fungal nucleic 

acids using PCR methods in serum, BAL fluid, and other body materials for IFD diagnostics 

was evaluated among factors influencing test performance. Moreover, new methodological 

procedures have been introduced into routine clinical practice in the field of IFD molecular 

biological diagnostics. Achievements were embodied by a number of publications within 

impact journals. Recent COVID-19 pandemic issues and related comprehensive assessment 

concerning hematological patients, including clinical course and treatment effectiveness, were 

analogously published in prestigious impact journals. 

Infections, concurrently with progressive hematological malignancy, are the principal causes 

of mortality among hematological patients. Consequently, systematic collection of robust data 

with applicable timely analysis epitomizes an inviolable cornerstone for optimizing care and 

improving the prognosis of hematological patients to whom the aspirant, through her scientific 

endeavors, continuously devotes herself. 
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5.1. Habilitation Thesis Conclusions at Key Points 

 

1,3-beta-D-glucan in Invasive Fungal Disease 

1,3-beta-D-glucan is exposed to low PPV from both BAL and serum fluid in IPA prediction, 

owing to the high rate of false positive results within the environment’s ubiquitous marker. 

Neither the combination of both materials nor our new optimal cut-off, led to a significant test 

quality improvement for IPA prediction. Higher absolute neutrophil counts at the time of BAL 

and higher aspirated BAL fluid volume significantly reduced BDG assay performance. Other 

factors (current colonization or bacterial or Candida sp. respiratory tract infection or 

colonization, antifungal treatment) did not have a significant effect. The BDG test in predicting 

probable and proven IPA did not exceed the GM test quality. 

High negative predictive value predetermines the BDG test as a serum screening method for 

IFD. 

 

Galactomannan in Invasive Fungal Disease 

Galactomannan, in contrast to 1,3-beta-D-glucan, is the gold standard for IA diagnosis. 

However, test quality with predicting IA may be hampered by false positives (eg concomitant 

treatment with beta-lactam antibiotics, Plazmalyte infusion solution). Conversely, we have not 

demonstrated current mucositis as a possible cause of false positivity. 

Significant factors affecting the quality of the GM BAL fluid and serum test in the prediction 

of IPA were neutropenia, antifungal therapy, and aspirated BAL volume. 

 

PCR Methods in Invasive Fungal Disease 

At our workplace, we introduced the PCR method with subsequent high-resolution melting 

analysis for rapid detection of invasive mucormycosis, which is otherwise difficult to diagnose 

in clinical practice. 
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To detect a wide range of IFD, a panfungal PCR procedure followed by high-resolution melting 

curve analysis has been incorporated into real clinical practice, which can consequently 

distinguish infection from colonization or contamination. 

Current antifungal treatment did not affect the SEN of the PCR test, contrary to the described 

GM test effect. 

 

COVID-19 Among General Population 

To effectively control the spread of SARS-CoV-2 infection among the general population 

during Czech Republic’s first wave of the COVID-19 pandemic, the need for routine 

telemonitoring was acknowledged with the aim of early complication detection, intensifying 

general education, and, significantly, focusing awareness on necessity to complying with 

effective government quarantine regulations. 

 

COVID-19 Among Hematological Patients 

Patients with hematological malignancies (particularly AML, patients after ALO-HSCT, and 

those treated with anti-CD20 monoclonal antibodies) are confirmed to be a high-risk group for 

severe COVID-19 development. 

Early combination treatment with remdesivir and convalescent plasma resulted in COVID-19 

course alleviating and low mortality among hematologic patients regardless of baseline 

pneumonia. Similarly, early administration of bamlanivimab or casirivimab / imdevimab led to 

both decreases in COVID-19 severity and mortality among patients with hematological 

malignancies in the Czech Republic. Studies were undertaken during the period before the 

Omicron variant emergence. 



195 
 

6. References 

1. Taplitz RA, Kennedy EB, Bow EJ, Crews J, Gleason C, Hawley DK, et al. Antimicrobial 

Prophylaxis for Adult Patients With Cancer-Related Immunosuppression: ASCO and IDSA 

Clinical Practice Guideline Update. J Clin Oncol. 2018 Oct 20;36(30):3043–54. 

2. Trecarichi EM, Pagano L, Candoni A, et al. Current epidemiology and antimicrobial 

resistance data for bacterial bloodstream infections in patients with hematologic malignancies: 

an Italian multicentre prospective survey. Clin Microbiol Infect. 2015;21:337–43. 

3. Averbuch D, Cordonnier C, Livermore DM, et al. Targeted therapy against multi-resistant 

bacteria in leukemic and hematopoietic stem cell transplant recipients: guidelines of the 4th 

European Conference on Infections in Leukemia (ECIL-4, 2011). Haematologica. 

2013a;98:1836–47. 

4. Paul M, Carrara E, Retamar P, Tängdén T, Bitterman R, Bonomo RA, et al. European Society 

of Clinical Microbiology and Infectious Diseases (ESCMID) guidelines for the treatment of 

infections caused by multidrug-resistant Gram-negative bacilli (endorsed by European society 

of intensive care medicine). Clin Microbiol Infect. 2021 Dec 16;S1198-743X(21)00679-0. 

5. Ljungman P, de la Camara R, Robin C, Crocchiolo R, Einsele H, Hill JA, et al. Guidelines 

for the management of cytomegalovirus infection in patients with haematological malignancies 

and after stem cell transplantation from the 2017 European Conference on Infections in 

Leukaemia (ECIL 7). Lancet Infect Dis. 2019 Aug;19(8):e260–72.6. Styczynski J, Reusser P, 

Einsele H, de la Camara R, Cordonnier C, Ward KN, et al. Management of HSV, VZV and 

EBV infections in patients with hematological malignancies and after SCT: guidelines from the 

Second European Conference on Infections in Leukemia. Bone Marrow Transplant. 2009 

May;43(10):757–70. 

7. Styczynski J, van der Velden W, Fox CP, Engelhard D, de la Camara R, Cordonnier C, et al. 

Management of Epstein-Barr Virus infections and post-transplant lymphoproliferative 

disorders in patients after allogeneic hematopoietic stem cell transplantation: Sixth European 

Conference on Infections in Leukemia (ECIL-6) guidelines. Haematologica. 2016 

Jul;101(7):803–11. 

8. Ward KN, Hill JA, Hubacek P, de la Camara R, Crocchiolo R, Einsele H, et al. Guidelines 

from the 2017 European Conference on Infections in Leukaemia for management of HHV-6 



196 
 

infection in patients with hematologic malignancies and after hematopoietic stem cell 

transplantation. Haematologica. 2019 Nov;104(11):2155–63. 

9. Engelhard D, Mohty B, de la Camara R, Cordonnier C, Ljungman P. European guidelines 

for prevention and management of influenza in hematopoietic stem cell transplantation and 

leukemia patients: summary of ECIL-4 (2011), on behalf of ECIL, a joint venture of EBMT, 

EORTC, ICHS, and ELN. Transpl Infect Dis. 2013 Jun;15(3):219–32. 

10. Matthes-Martin S, Feuchtinger T, Shaw PJ, Engelhard D, Hirsch HH, Cordonnier C, et al. 

European guidelines for diagnosis and treatment of adenovirus infection in leukemia and stem 

cell transplantation: summary of ECIL-4 (2011). Transpl Infect Dis. 2012 Dec;14(6):555–63. 

11. Hirsch HH, Martino R, Ward KN, Boeckh M, Einsele H, Ljungman P. Fourth European 

Conference on Infections in Leukaemia (ECIL-4): guidelines for diagnosis and treatment of 

human respiratory syncytial virus, parainfluenza virus, metapneumovirus, rhinovirus, and 

coronavirus. Clin Infect Dis. 2013 Jan;56(2):258–66. 

12. Saade A, Styczynski J, Cesaro S, Infectious Disease Working party of EBMT. BK virus 

infection in allogeneic hematopoietic cell transplantation: An update on pathogenesis, immune 

responses, diagnosis and treatments. J Infect. 2020 Sep;81(3):372–82. 

13. Maertens J, Cesaro S, Maschmeyer G, Einsele H, Donnelly JP, Alanio A, et al. ECIL 

guidelines for preventing Pneumocystis jirovecii pneumonia in patients with haematological 

malignancies and stem cell transplant recipients. J Antimicrob Chemother. 2016 

Sep;71(9):2397–404. 

14. Alanio A, Hauser PM, Lagrou K, Melchers WJG, Helweg-Larsen J, Matos O, et al. ECIL 

guidelines for the diagnosis of Pneumocystis jirovecii pneumonia in patients with 

haematological malignancies and stem cell transplant recipients. J Antimicrob Chemother. 

2016 Sep;71(9):2386–96. 

15. Donnelly JP, Chen SC, Kauffman CA, et al. Revision and Update of the Consensus 

Definitions of Invasive Fungal Disease From the European Organization for Research and 

Treatment of Cancer and the Mycoses Study Group Education and Research Consortium. Clin 

Infect Dis. 2020;71(6):1367-1376. 

16. Maschmeyer G, Helweg-Larsen J, Pagano L, Robin C, Cordonnier C, Schellongowski P, et 

al. ECIL guidelines for treatment of Pneumocystis jirovecii pneumonia in non-HIV-infected 

haematology patients. J Antimicrob Chemother. 2016 Sep;71(9):2405–13. 



197 
 

17. Freifeld AG, Bow EJ, Sepkowitz KA, Boeckh MJ, Ito JI, Mullen CA, et al. Clinical practice 

guideline for the use of antimicrobial agents in neutropenic patients with cancer: 2010 update 

by the infectious diseases society of america. Clin Infect Dis. 2011 Feb 15;52(4):e56-93. 

18. Averbuch D, Orasch C, Cordonnier C, Livermore DM, Mikulska M, Viscoli C, et al. 

European guidelines for empirical antibacterial therapy for febrile neutropenic patients in the 

era of growing resistance: summary of the 2011 4th European Conference on Infections in 

Leukemia. Haematologica. 2013 Dec;98(12):1826–35. 

19. Pagano L, Caira M, Candoni A, et al. The epidemiology of fungal infections in patients with 

hematologic malignancies: the SEIFEM-2004 study. Haematologica. 2006;91:1068-1075. 

20. Pagano L, Dragonetti G, Cattaneo C, et al. Changes in the incidence of candidemia and 

related mortality in patients with hematologic malignancies in the last ten years. A SEIFEM 

2015-B report. Haematologica. 2017;102(10):e407-e410. 

21. Nicolle MC, Bénet T, Thiebaut A, et al. Invasive aspergillosis in patients with hematologic 

malignancies: incidence and description of 127 cases enrolled in a single institution prospective 

survey from 2004 to 2009. Haematologica. 2011;96(11):1685-91. 

22. Enoch DA, Yang H, Aliyu SH, Micallef C. The Changing Epidemiology of Invasive Fungal 

Infections. Methods Mol Biol. 2017;1508:17-65. 

23. Lewis RE, Cahyame-Zuniga L, Leventakos K, et al. Epidemiology and sites of involvement 

of invasive fungal infections in patients with haematological malignancies: A 20-year autopsy 

study. Mycoses. 2013;56:638-645. ISSN 1439-0507. 

24. Alexander BD, Lamoth F, Heussel CP, Prokop CS, Desai SR, Morrissey CO, et al. Guidance 

on Imaging for Invasive Pulmonary Aspergillosis and Mucormycosis: From the Imaging 

Working Group for the Revision and Update of the Consensus Definitions of Fungal Disease 

from the EORTC/MSGERC. Clin Infect Dis. 2021 Mar 12;72(Suppl 2):S79–88. 

25. Patterson TF, Thompson GR, Denning DW, et al. Practice Guidelines for the Diagnosis and 

Management of Aspergillosis: 2016 Update by the Infectious Diseases Society of America. Clin 

Infect Dis. 2016;63:e1–e60. 

26. Boch T, Reinwald M, Spiess B, et al. Detection of invasive pulmonary aspergillosis in 

critically ill patients by combined use of conventional culture, galactomannan, 1-3-beta-D-



198 
 

glucan and Aspergillus specific nested polymerase chain reaction in a prospective pilot study. 

J Crit Care. 2018; 47:198-203. 

27. Ullmann AJ, Aguado JM, Arikan-Akdagli S, Denning DW, Groll AH, Lagrou K, et al. 

Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-

ECMM-ERS guideline. Clin Microbiol Infect. 2018 May;24 Suppl 1:e1–38. 

28. Maertens JA, Girmenia C, Brüggemann RJ, Duarte RF, Kibbler CC, Ljungman P, et al. 

European guidelines for primary antifungal prophylaxis in adult haematology patients: 

summary of the updated recommendations from the European Conference on Infections in 

Leukaemia. J Antimicrob Chemother. 2018 Dec 1;73(12):3221–30. 

29. Tissot F, Agrawal S, Pagano L, Petrikkos G, Groll AH, Skiada A, et al. ECIL-6 guidelines 

for the treatment of invasive candidiasis, aspergillosis and mucormycosis in leukemia and 

hematopoietic stem cell transplant patients. Haematologica. 2017 Mar;102(3):433–44. 

30. Cornely OA, Alastruey-Izquierdo A, Arenz D, Chen SCA, Dannaoui E, Hochhegger B, et 

al. Global guideline for the diagnosis and management of mucormycosis: an initiative of the 

European Confederation of Medical Mycology in cooperation with the Mycoses Study Group 

Education and Research Consortium. Lancet Infect Dis. 2019 Dec;19(12):e405–21. 

31. Hoenigl M, Salmanton-García J, Walsh TJ, et al. Global guideline for the diagnosis and 

management of rare mould infections: an initiative of the European Confederation of Medical 

Mycology in cooperation with the International Society for Human and Animal Mycology and 

the American Society for Microbiology. Lancet Infect Dis. 2021 Aug;21(8):e246-e257. 

32. Chen SC, Perfect J, Colombo AL, et al. Global guideline for the diagnosis and management 

of rare yeast infections: an initiative of the ECMM in cooperation with ISHAM and ASM. 

Lancet Infect Dis. 2021 Dec;21(12):e375-e386. 

33. “WHO announces COVID-19 outbreak a pandemic“ https://www.euro.who.int/en/health-

topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-

19-outbreak-a-pandemic (Poslední přístup: 8. února 2022). 

34. Vijenthira A, Gong IY, Fox TA, Booth S, Cook G, Fattizzo B, et al. Outcomes of patients 

with hematologic malignancies and COVID-19: a systematic review and meta-analysis of 3377 

patients. Blood. 2020 Dec 17;136(25):2881–92. 



199 
 

35. Heussel CP, Kauczor HU, Heussel GE, Fischer B, Begrich M, Mildenberger P, et al. 

Pneumonia in febrile neutropenic patients and in bone marrow and blood stem-cell transplant 

recipients: use of high-resolution computed tomography. J Clin Oncol. 1999 Mar;17(3):796–

805. 

36. Vehreschild JJ, Heussel CP, Groll AH, et al. Serial assessment of pulmonary lesion volume 

by computed tomography allows survival prediction in invasive pulmonary aspergillosis. Eur 

Radiol. 2017;27:3275-3282. 

37. White SK, Walker BS, Hanson, KE, Schmidt RL. Diagnostic Accuracy of β-d-Glucan 

(Fungitell) Testing Among Patients With Hematologic Malignancies or Solid Organ Tumors: 

A Systematic Review and Meta-Analysis. Am J Clin Pathol. 2019;151:275-285. 

38. Hou T-Y, Wang S-H, Liang S-X, et al. The Screening Performance of Serum 1,3-Beta-D-

Glucan in Patients with Invasive Fungal Diseases: A Meta-Analysis of Prospective Cohort 

Studies. PLoS ONE 2015;10:e0131602. 

39. Lamoth F, Cruciani M, Mengoli C, et al. β-Glucan antigenemia assay for the diagnosis of 

invasive fungal infections in patients with hematological malignancies: a systematic review and 

meta-analysis of cohort studies from the Third European Conference on Infections in Leukemia 

(ECIL-3). Clin Infect Dis. 2012;54:633-643. 

40. He S, Hang J-P, Zhang L, et al. A systematic review and meta-analysis of diagnostic 

accuracy of serum 1,3-β-D-glucan for invasive fungal infection: Focus on cutoff levels. J 

Microbiol Immunol Infect. 2015;48:351-361. 

41. Azoulay E, Guigue N, Darmon M, et al. (1, 3)-β-D-glucan assay for diagnosing invasive 

fungal infections in critically ill patients with hematological malignancies. Oncotarget. 

2016;7:21484-21495. 

42. Levesque E, Rizk F, Noorah Z, et al. Detection of (1,3)-β-d-Glucan for the Diagnosis of 

Invasive Fungal Infection in Liver Transplant Recipients. Int J Mol Sci. 2017;18(4):862. 

43. Prattes J, Flick H, Prüller F, et al. Novel tests for diagnosis of invasive aspergillosis in 

patients with underlying respiratory diseases. Am J Respir Crit Care Med. 2014;190:922-929. 

44. Ostrosky-Zeichner L, Alexander BD, Kett DH, et al. Multicenter clinical evaluation of the 

(1-->3) beta-D-glucan assay as an aid to diagnosis of fungal infections in humans. Clin Infect 

Dis. 2005;41:654-659. 



200 
 

45. Acosta J, Catalan M, del Palacio-Peréz-Medel A, et al. A prospective comparison of 

galactomannan in bronchoalveolar lavage fluid for the diagnosis of pulmonary invasive 

aspergillosis in medical patients under intensive care: comparison with the diagnostic 

performance of galactomannan and of (1→ 3)-β-d-glucan chromogenic assay in serum samples. 

Clin Microbiol Infect. 2011;17:1053-1060. 

46. Shi X-Y, Liu Y, Gu XM, et al. Diagnostic value of (1 → 3)-β-D-glucan in bronchoalveolar 

lavage fluid for invasive fungal disease: A meta-analysis. Respir Med. 2016;117:48-53. 

47. Rose SR, Vallabhajosyula S, Velez MG, et al. The utility of bronchoalveolar lavage beta-

D-glucan testing for the diagnosis of invasive fungal infections. J Infect. 2014;69:278-283. 

48. Mutschlechner W, Risslegger B, Willinger B, et al. Bronchoalveolar Lavage Fluid (1,3)β-

D-Glucan for the Diagnosis of Invasive Fungal Infections in Solid Organ Transplantation: A 

Prospective Multicenter Study. Transplantation. 2015;99:e140-144. 

49. Theel ES, Jespersen DJ, Iqbal S, et al. Detection of (1, 3)-β-D-glucan in bronchoalveolar 

lavage and serum samples collected from immunocompromised hosts. Mycopathologia. 

2013;175:33-41. 

50. Usami M, Ohata A, Horiuchi T, Nagasawa K, Wakabayashi T, Tanaka S. Positive (1A3)-

b-D-glucan in blood components and release of (1A3)-b-D-glucan from depth-type membrane 

filters for blood processing. Transfusion. 2002;42:1189-1195. 

51. Koo S, Bryar JM, Page JH, Baden LR, Marty FM. Diagnostic performance of the (1A3)-b-

D-glucan assay for invasive fungal disease. Clin Infect Dis. 2009;49:1650-1659. 

52. Pickering JW, Sant HW, Bowles CAP, Roberts WL, Woods GL. Evaluation of a (1->3)-

beta-D-glucan assay for diagnosis of invasive fungal infections. J Clin Microbiol. 

2005;43:5957-5962. ISSN 0095-1137. 

53. Mennink-Kersten MASH, Ruegebrink D, Verweij PE. Pseudomonas aeruginosa as a cause 

of 1,3-beta-D-glucan assay reactivity. Clin Infect Dis. 2008;46:1930-1931. 

54. Albert O, Toubas D, Strady C, et al. Reactivity of (1→3)-β-d-glucan assay in bacterial 

bloodstream infections. Eur J Clin Microbiol Infect Dis. 2011;30:1453-1460. 

55. Onishi A, Sugiyama D, Kogata Y, et al. Diagnostic accuracy of serum 1,3-β-D-glucan for 

pneumocystis jiroveci pneumonia, invasive candidiasis, and invasive aspergillosis: systematic 

review and meta-analysis. J Clin Microbiol. 2012;50:7-15. ISSN 0095-1137. 



201 
 

56. Cordonnier C, Botterel F, Ben Amor R, et al. Correlation between galactomannan antigen 

levels in serum and neutrophil counts in haematological patients with invasive aspergillosis. 

Clin Microbiol Infect. 2009;15:81-86. 

57. Leeflang MM, Debets-Ossenkopp YJ, Visser CE, et al. Galactomannan detection for 

invasive aspergillosis in immunocompromized patients. Cochrane Database Syst Rev. 2008;4: 

CD007394. 

58. Viscoli C, Machetti M, Cappellano P, et al. False positive galactomannan Platelia 

Aspergillus test results for patients receiving piperacillin–tazobactam. Clin Infect Dis. 

2004;38:913-916. 

59. Racil Z, Kocmanova I, Lengerova M, Winterova J, Mayer J. Intravenous PLASMA-LYTE 

as a major cause of false-positive results of platelia Aspergillus test for galactomannan detection 

in serum. J Clin Microbiol. 2007;45(9):3141-3142. ISSN 0095-1137. 

60. Marr KA, Balajee SA, McLaughlin L, Tabouret M, Bentsen C, Walsh TJ. Detection of 

galactomannan antigenemia by enzyme immunoassay for the diagnosis of invasive 

aspergillosis: variables that affect performance. J Infect Dis. 2004;190:641-649. 

61. Becker MJ, Lugtenburg EJ, Cornelissen JJ, Van Der Schee C, Hoogsteden HC, De Marie 

S. Galactomannan detection in computerized tomography-based broncho-alveolar lavage fluid 

and serum in haematological patients at risk for invasive pulmonary aspergillosis. Br J 

Haematol. 2003;121:448-457. 

62. Becker MJ, de Marie S, Willemse D, Verbrugh HA, Bakker-Woudenberg IA. Quantitative 

galactomannan detection is superior to PCR in diagnosing and monitoring invasive pulmonary 

aspergillosis in an experimental rat model. J Clin Microbiol. 2000;38:1434-1438. ISSN 0095-

1137. 

63. White PL, Bretagne S, Klingspor L, et al. European Aspergillus PCR Initiative. Aspergillus 

PCR: one step closer to standardization. J Clin Microbiol. 2010;48:1231-1240. ISSN 0095-

1137. 

64. White PL, Wingard JR, Bretagne S, et al. Aspergillus polymerase chain reaction: 

systematic review of evidence for clinical use in comparison with antigen testing. Clin Infect 

Dis. 2015;61:1293-1303. 



202 
 

65. Fan LC, Lu HW, Cheng KB, Li HP, Xu JF. Evaluation of PCR in bronchoalveolar lavage 

fluid for diagnosis of Pneumocystis jirovecii pneumonia: a bivariate metaanalysis and 

systematic review. PLoS One. 2013;8:e73099. 

66. Lengerová M, Hrnčířová K, Ráčil Z, et al. Způsob diagnostiky invazivní aspergilózy a 

oligonukleotidy pro použití při tomto způsobu. 2011. Patent. Číslo: 302670. Vydavatel: Úřad 

průmyslového vlastnictví. Místo vydání: Praha. Název vlastníka: Masarykova univerzita Brno. 

Datum registrace: 21. 4. 2009. Datum přijetí: 13. 7. 2011. 

67. Lengerova M, Kocmanova I, Racil Z, et al. Detection and measurement of fungal burden in 

a guinea pig model of invasive pulmonary aspergillosis by novel quantitative nested real-time 

PCR compared with galactomannan and (1,3)-betaD-glucan detection. J Clin Microbiol. 

2012;50(3):602-608. ISSN 0095-1137. 

68. Sharma, A. et al. Clinical characteristics and outcomes of COVID-19 in haematopoietic 

stem-cell transplantation recipients: an observational cohort study. Lancet Haematol 8, e185–

e193 (2021). 

69. Passamonti, F. et al. Clinical characteristics and risk factors associated with COVID-19 

severity in patients with haematological malignancies in Italy: a retrospective, multicentre, 

cohort study. Lancet Haematol 7, e737–e745 (2020). 

70. Baddley JW, Thompson GR, Chen SC-A, White PL, Johnson MD, Nguyen MH, et al. 

Coronavirus Disease 2019-Associated Invasive Fungal Infection. Open Forum Infect Dis. 2021 

Dec;8(12):ofab510. 

71. Strati P, Varma A, Adkins S, Nastoupil LJ, Westin J, Hagemeister FB, et al. Hematopoietic 

recovery and immune reconstitution after axicabtagene ciloleucel in patients with large B-cell 

lymphoma. Haematologica. 2021 Oct 1;106(10):2667–72. 

72. Bergwerk M, Gonen T, Lustig Y, Amit S, Lipsitch M, Cohen C, et al. Covid-19 

Breakthrough Infections in Vaccinated Health Care Workers. N Engl J Med. 2021 Oct 

14;385(16):1474–84. 

73. Juthani PV, Gupta A, Borges KA, Price CC, Lee AI, Won CH, et al. Hospitalisation among 

vaccine breakthrough COVID-19 infections. Lancet Infect Dis. 2021 Nov;21(11):1485–6. 

74. Beigel, J. H. et al. Remdesivir for the Treatment of Covid-19 - Final Report. N Engl J Med 

383, 1813–1826 (2020). 



203 
 

75. Spinner, C. D. et al. Effect of Remdesivir vs Standard Care on Clinical Status at 11 Days in 

Patients With Moderate COVID-19: A Randomized Clinical Trial. JAMA 324, 1048–1057 

(2020). 

76. Goldman, J. D. et al. Remdesivir for 5 or 10 Days in Patients with Severe Covid-19. N Engl 

J Med 383, 1827–1837 (2020). 

77. Spinner, C. D. et al. Effect of Remdesivir vs Standard Care on Clinical Status at 11 Days in 

Patients With Moderate COVID-19: A Randomized Clinical Trial. JAMA 324, 1048–1057 

(2020). 

78. Aydillo, T. et al. Shedding of Viable SARS-CoV-2 after Immunosuppressive Therapy for 

Cancer. N Engl J Med 383, 2586–2588 (2020). 

79. Reuken, P. A. et al. Severe clinical relapse in an immunocompromised host with persistent 

SARS-CoV-2 infection. Leukemia 35, 920–923 (2021). 

80. Libster R, Pérez Marc G, Wappner D, Coviello S, Bianchi A, Braem V, et al. Early High-

Titer Plasma Therapy to Prevent Severe Covid-19 in Older Adults. N Engl J Med. 2021 Feb 

18;384(7):610–8. 

81. Helleberg, M. et al. Persistent COVID-19 in an Immunocompromised Patient Temporarily 

Responsive to Two Courses of Remdesivir Therapy. J Infect Dis 222, 1103–1107 (2020). 

82. Camprubí, D. et al. Persistent replication of SARS-CoV-2 in a severely 

immunocompromised patient treated with several courses of remdesivir. Int J Infect Dis 104, 

379–381 (2020). 

83. Mehta, R. M., Bansal, S., Bysani, S. & Kalpakam, H. A shorter symptom-onset to 

remdesivir treatment (SORT) interval is associated with a lower mortality in moderate-to-

severe COVID-19: a real-world analysis. Int J Infect Dis (2021) doi:10.1016/j.ijid.2021.02.092. 

84. Chen P, Nirula A, Heller B, Gottlieb RL, Boscia J, Morris J, et al. SARS-CoV-2 

Neutralizing Antibody LY-CoV555 in Outpatients with Covid-19. N Engl J Med. 2021 Jan 

21;384(3):229–37. 

85. Weinreich DM, Sivapalasingam S, Norton T, Ali S, Gao H, Bhore R, et al. REGN-COV2, 

a Neutralizing Antibody Cocktail, in Outpatients with Covid-19. N Engl J Med. 2021 Jan 

21;384(3):238–51. 



204 
 

86. Ganesh R, Pawlowski CF, O’Horo JC, Arndt LL, Arndt RF, Bell SJ, et al. Intravenous 

bamlanivimab use associates with reduced hospitalization in high-risk patients with mild to 

moderate COVID-19. J Clin Invest. 2021 Oct 1;131(19):e151697. 

87. Verderese JP, Stepanova M, Lam B, Racila A, Kolacevski A, Allen D, et al. Neutralizing 

Monoclonal Antibody Treatment Reduces Hospitalization for Mild and Moderate COVID-19: 

A Real-World Experience. Clin Infect Dis. 2021 Jun 24;ciab579. 

88. Dhand A, Lobo SA, Wolfe K, Feola N, Nabors C. Bamlanivimab for treatment of COVID-

19 in solid organ transplant recipients: Early single-center experience. Clin Transplant. 2021 

Apr;35(4):e14245. 

89. Dhand A, Lobo SA, Wolfe K, Feola N, Lee L, Nog R, et al. Casirivimab-imdevimab for 

Treatment of COVID-19 in Solid Organ Transplant Recipients: An Early Experience. 

Transplantation. 2021 Jul 1;105(7):e68–9. 

90. Puing AG, Ho S, Frankel P, Tegtmeier B, Martin A, Ross J, et al. SARS-CoV-2 Specific 

Monoclonal Antibody for the Treatment of Mild-to-Moderate COVID-19 in Cancer Patients: 

A Single-center Experience. J Infect Dis. 2021 Aug 11;jiab406. 



205 
 

7. List of Abbreviations 

ALO-HSCT               Allogeneic Hematopoietic Stem Cell Transplantation 

AML                          Acute Myeloid Leukemia 

BAL   Bronchoalveolar Lavage 

BDG   1,3-Beta-D-Glucan 

CAR-T                       Chimeric Antigen Receptor T cells 

CELL                         Czech Leukemia Study Group for Life 
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