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Abstract:

Introduction: Opportunistic fungal infections have become an important cause of
morbidity and mortality in hospitalized patients. Most of the increase in these
infections can be attributed to the increase in the use of new and more effective
antibacterial agents, organ transplants, immunosuppressive and cytostatic therapies,
the emergence of acquired immunodeficiency syndrome (AIDS) and the emergence of
strains resistant to different antifungals. Most infections are attributable to Candida,
Trichosporon, Rhodotorula, Cryptococcus, and Geotrichum. Justification: Through the
construction of this guide, it is expected that the prevention, control, diagnosis and
treatment of fungal infections in adult patients will have a positive impact on the
control of risk factors, the more rational and cost-effective use of tools of the laboratory
and antifungals. It lays the foundations for the creation of an active fungemia
surveillance system in the country. Scientific problem: Increased morbidity and
mortality of hospitalized adults as a result of invasive fungal infections. Aim: Design,
develop, disseminate, implement and evaluate a Clinical Practice Guide applied to
patients with suspected Fungemia to standardize prevention, control, diagnosis and
appropriate treatment. The main result will be the design of a Clinical Practice Guide
for the prevention, control, diagnosis and treatment of fungemia in adult patients
which will offer recommendations based on the best evidence to reduce the variability
in the diagnosis and treatment of this condition, reducing the complications of it.
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INTRODUCTION
Invasive fungal diseases (IFDs) are recognized as a global health concern by the
World Health Organization and are caused by an increasing breadth of yeast, filamentous fungi,
and dimorphic fungi pathogens. As fungi are ubiquitous in nature, clusters of infection can and
have occurred, not only in the community but as nosocomial infection when there is transmission
or acquisition of fungi in the healthcare environment (Fernandez, 1998; Jawetz, 2014; Douglas,
2023; Bues et al, 2023).

There are over 300 million individuals affected by fungal infections worldwide. Recent
multi-national analysis has estimated that fungal infections are killing 1.5 million cases
annually. Invasive fungal infections (IFl) are rising due to many factors, including
pathogenic strains, underlying medical conditions, early or late diagnosis, the choice of
therapy, and drug resistance. With a delay in diagnosis and treatment or not achieving
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effective therapeutic drug levels, IFI may develop into a chronic fungal infection (CFI).
CFl tends to increase mortality if left untreated and increase resistance if not treated
correctly (Khateb, 2023)

Patients admitted to Intensive Care Units (ICU) have a high risk of suffering from invasive
mycoses. Among these, the prolonged stay in the ICU stands out, since the severity of the
underlying disease is combined with the instrumentation, the progressive colonization of the
patient (which increases dramatically after the eighth day), presence of a central venous catheter,
acute kidney failure, use of broad-spectrum antibacterial or immunosuppressive drugs, diabetes,
surgery (especially abdominal surgery), organ transplant, hemodialysis and acute pancreatitis.
Furthermore, extreme ages (elderly and premature children), maintenance of colonized
catheters, malnutrition and candidemia due to species other than C. albicans are indicators of
poor prognosis. In mycoses caused by fungi other than Candida, neutropenia (Aspergillus), cellular
immunodeficiency (Cryptococcus and Pneumocystis) and ketoacidosis or the use of chelators
(zygomycetes) are proven predisposing factors. Fungemia, generally caused by Candida spp., is
the most common deep mycosis in critically ill patients and is often clinically indistinguishable
from bacterial septicemia. Less frequently, respiratory or disseminated mycoses caused by
Aspergillus or other filamentous fungi, such as Scedosporium, Fusarium, Pneumocystis,
Acremonium or zygomycetes (Mucor, Rhizopus, Rhizomucor and Absidia), are also described in
these patients, as well as meningeal or systemic manifestations caused by other yeast species
(Cryptococcus, Trichosporon, Saccharomyces and Rhodotorula) (Vargas, 2023; Celis, 2023).

In recent years there has been an important epidemiological change in the etiology of invasive
candidiasis and, although Candida albicans continues to be the predominant species in blood
cultures, other species, such as C. parapsilosis, C. glabrata, C. tropicalis or C. krusei, represent
between 35 and 55% of the isolates. The problem posed by this etiological drift is mainly
therapeutic, since non-albicans Candida species may present less sensitivity and even resistance
to the antifungals used in the treatment. In the ICU, invasive aspergillosis is more frequently
observed in patients with chronic bronchopathy treated with glucocorticoids and its presence is
considered an indicator of poor prognosis. Most aspergilloses are primarily pulmonary or cerebral
and are usually caused (>80%) by Aspergillus fumigatus. Other species, such as A. niger and A.
flavus, can also be isolated, but A. terreus is the species that poses the most therapeutic problems
due to its lower sensitivity to antifungals. Malassezia species are known to cause superficial
mycoses such as folliculitis. They are also known to cause invasive Malassezia infections such as
bloodstream infections in neonates and immunocompromised patients, although rarely (Peman,
2008, 2013; Diaz, 2015; Pfaller, 2016; Martinez, 2014; Maseda, 2016; Tashiro, 2023).

Invasive fungal infections (IFl) have become a problem for hospitals due to the increase in the
spectrum of susceptible patients, the increase in the number of patients at risk and their high
mortality. The microbiological diagnosis of IFl, mainly those caused by Candida spp., is based on
microbiological culture. Microbiology laboratories were undergoing dramatic changes in the last
ten years and many techniques and specific culture media are now available. Another point of
evolution is Multiplex PCR. Knowledge of the local epidemiology of the species causing
candidemia is important when instituting empirical antifungal treatment due to the marked
differences in antifungal sensitivity between species (Lengerova, 2023; Diaz, 2021; Ghoneim,
2024; Kim, 2020).
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JUSTIFICATION

The number of patients with invasive fungal infections continues to increase, and the majority of
infections are attributable to members of the fungal family, for example, Candida, Trichosporon,
Rhodotorula, Cryptococcus, and Geotrichum. Candida species account for the majority of
candidiasis in patients with predisposing factors. Trichosporon species are the second cause of
fungemia in patients with hematological disorders. Rhodotorula species are associated with
catheter infections, while Cryptococcus species infect AIDS patients. Geotrichum species are
associated with immunocompromised patients. Depending on the species, mortality due to
invasive fungal infections ranges between 15 and 80%. Added to this situation is the emergence
of Candida auris, a multi-resistant pathogen, and it is worrying that Candida species are becoming
less sensitive to fluconazole. Through the construction of the recommendations, it is expected
that the prevention, control, diagnosis and treatment of fungal infections complications in adult
patients will reaffirm the comprehensive approach to patients, and, at the same time, have a
positive impact on the use more rational and cost-effective laboratory tools and antifungals.
Likewise, it is an excellent opportunity to lay the foundations for the creation of an active
fungemia surveillance system in the country. A systematic review of the medical literature was
carried out to identify and summarize all publications related to fungemia in adults, as well as
their clinical and epidemiological characteristics (Chowdhary, 2017; Arastehfar, 2018; De Pauw,
2008; Kothavade, 2010; Villar, 2022; Paudel, 2023; Sig, 2023)

The information search was carried out in the Pub-Med/Medline database of the National Library
of Medicine (NLM/NCBI) and in the Scielo database. The search structures were designed using
text words identified in relevant articles, keywords according to the database consulted, as well
as Quick Reference Guides, practical manuals and care protocols. 266 research articles were
reviewed from 1989 to 2019, 80% of them on candidiasis and 20% on other opportunistic fungi.
Based on everything analyzed above, the scientific problem is defined as: Increase in morbidity
and mortality of hospitalized adults as a consequence of invasive fungal infections. That's way we
need to optimize the performance of Secondary Care health professionals in the event of
fungemia in adults, which guarantees comprehensive, effective and quality medical care. The
principal objective of this work is to design, develop, disseminate, implement and evaluate a
Clinical Practice Guide applied to patients with suspected Fungemia to standardize prevention,
control, diagnosis and appropriate treatment.

METHODOLOGY TO BE USED TO FACE THE PROBLEM
This is a technological development project in the Intensive Care Unit, Surgical, Clinical and
Microbiology Services of the Holguin Military Hospital, in the Holguin Municipality, whose design
is planned to be a quasi-experimental study based on the preparation of a Guide of Clinical
Practice. The control of biases will be carried out by one of the researchers with the responsibility
of evaluating the output information, which will allow double-blind masking of the information,
the rest of the researchers and participants will not know these results. The use of two groups is
planned, one for study or intervention to which the guide will be applied and the control group
will be from a historical cohort. The universe will consist of all patients admitted to the Services
of the Military Hospital of Holguin, with clinical symptoms of the disease and the sample will be
those who respond to a series of established inclusion and exclusion criteria.
e The health interventions proposed by the guide will be given by:

1. Admission of the patient to the aforementioned services.

2. Clinical diagnosis of fungemia.

3. Assessment of hemodynamic status and associated comorbidity.
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4. Definition of associated risk factors.

5. Indication of complementary and microbiological studies.

6. Health intervention depending on the clinical pattern.

These basic steps of the guide proposal will allow action on the patient depending on the
clinical presentation.

A survey model will be carried out for the collection of primary data, an informed consent
model will be prepared.

The creation of a consultation will be requested for the evaluation of these patients that
will allow the clinical, epidemiological and microbiological aspects to be evaluated.

The following mycological studies will be carried out - Direct examination with 10%
potassium hydroxide

1. Cultivation and typing of filamentous fungi

2. Cultivation and typing of dimorphic fungi

3. Cultivation and typing of yeast fungi

4. Use of the ATB FUNGUS 3

In a first stage, also corresponding to the first specific objective, the following will be carried out:

Assessment of Its Design and Elaboration: For This, The Following Questions Will Be Raised:
Bibliographic Review:

The bibliographic review must be extensive, including the most relevant articles in the
main languages, and updated. This last aspect will be fundamental, because from the
moment the preparation of a guide begins until the final recommendations are
established, a period of time passes in which important articles that must be taken into
account can be published.

In some section of the CPG the bibliographic search strategy must be stated (“keywords”
used, sources consulted and date range covered), to facilitate new implementations of the
same.

The fact that the authors can modify some of the recommendations will add quality to the
CPG, leaving a record of this to be reviewed in a later update.

Management options and their impact on patients:

Whether the CPG is for prevention, control, diagnosis and treatment, it will be stated that
all reasonable practical options and all potentially important clinical outcomes for the
patient have been considered, including taking into account aspects of morbidity and
mortality and influence on quality of life.

Propose To Our Patient a Series of Possibilities That Allow Us to Make Appropriate Decisions:

It would be desirable to include a cost-effectiveness analysis of the recommendations; its
presence represents added value to the CPG due to the difficulty in carrying it out and the
economic implications that this may entail.

Structured Method to Establish Agreements on the Different Recommendations:

It will be important that the elaboration group is made up of representatives of the
different specialties involved in the topic, in order to contribute different points of view.
Contributions from patients who, although not directly involved in its preparation, should
at least be part of the final review of the CPG will be especially useful, since a
recommendation may be of great interest to the clinician and not so much to them.
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The recommendations will arise after analyzing the levels of evidence of the scientific
articles; however, their final writing will be the result of agreements between the members
of the drafting group. Somewhere in the CPG it will be explicitly defined how these
agreements were reached in order to assess possible biases in the choice of
recommendations.

Expert Review and Verification:

Once all the steps in preparing a guide have been completed, a review by external
evaluators will be advisable, since if they consider it useful for their practice, its validity
increases.

When the evidence supporting the recommendations is weak, practical verification will be
necessary. If its application improves the outcome in patients, we reinforce its usefulness.

Assess the Validity of the Recommendations. We Must Take into Account:

The scale of evidence that will be used in the bibliographic review and how it will be related
to the degrees of recommendation.

Of course, the higher the quality of the bibliography, the higher the degree of
recommendation. It is important to note that recommendations do not have to include all
results related to the highest levels of evidence, but only those that are considered
clinically relevant. In a second stage and in correspondence with its implementation and
validation, it will be applied to the research or study group to subsequently establish
comparisons with the historical cohort.

In summary, due to everything mentioned above, it is necessary to design a Clinical Practice
Guideline for this disease, taking into consideration the following arguments:

Variability of clinical practice, given by variation in the use of different health interventions
in the same clinical situation.

Variation in the consumption of available resources.

Inequalities in the quality of care.

Uncertainty in expected health outcomes

Difficulties in assimilating and analyzing the large volume of existing information.

As output indicators we expect the following:

Promptness in medical action by unifying action criteria and organizing the patient's
critical path.

Scientific evidence up to now verifiable in the literature will be applied.

Reduction of in-hospital infections due to opportunistic fungi.

Reduction in morbidity and mortality due to complications.

Effective and specific treatment for each germ.

In the preparation of these guidelines, the aim is to review the secondary and tertiary prevention
options that currently exist for the management of fungemia in hospitalized patients, based on
an intelligent search strategy using Medline, Scielo, Clinical Evidence, PubMed, Google Scholar,
ResearchGate, ScienceDirect, etc. For the classification of evidence, the proposal by the AHA /
ACC of 2006 and other updated sources will be followed.

Grade A: Evidence based on large randomized, controlled studies and systematic review,
including meta-analysis.
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e Grade B: High-quality, non-randomized studies, cases and controls or case series.

e Grade C: There is limited evidence. At least some acceptable study.

e Grade D: No evidence based on clinical studies. The recommendation is based solely on
expert opinion.

SCIENTIFIC NEWS
Design of Clinical Practice Guides for the prevention, control, diagnosis and treatment of
fungemia in adult patients based on a set of recommendations from systematic reviews of
scientific evidence, with the aim of guiding health professionals and patients. in the decision-
making process to select the most appropriate prevention, control, diagnostic and therapeutic
interventions, in the context of secondary care.

THEORETICAL AND PRACTICAL CONTRIBUTIONS
The design of these guidelines is conditioned by the review of action protocols, quick reference
guides and practical manuals on fungemia, taking as a starting point the difficulties in caring for
patients with this condition in secondary care. From this, an idea was developed, the background
of the problem was reviewed and the idea of its design was formed. It is then that we consider this
objective problem when responding to a real need of society if we keep in mind that this disease
progresses in incidence and as a cause of mortality, it is also specific, if we observe that it is
focused on the comprehensive care of the patient and it is precisely in in this aspect, we justify the
need for research. On the other hand, the aim is to reduce morbidity and mortality due to this risk
factor, reduce them and guarantee effective and specific care (practical contribution). There is
also the possibility of empirical testability of the topic., by accurately defining the terms necessary
to understand the problem and contrasting it with other positions on the matter, keepingin mind
the great heterogeneity of patients and the non-homogeneity in their diagnosis, treatment and
follow-up, is that the need for a guide is essential (theoretical contribution).

PROJECT MANAGER'S EXPERIENCE RELATED TO THE MAIN OBJECTIVE OF THE PROJECT
Dr. Lilianne Dominguez Céspedes, First Degree Specialist in Microbiology, is the specialist of the
mycology department, the topic constitutes her line of research, it was the subject of her
residency completion thesis, she presents published works, presentations at provincial, national
and international events. The members of the group of authors are specialists in the area under
investigation.

MATERIAL RESOURCES AND INFRASTRUCTURE AVAILABLE BY THE ENTITIES TO
EXECUTE THE PROJECT
The research will be carried out at the Holguin Military Hospital where there is a microbiology
laboratory, rooms to develop workshops, connectivity to Intranet and Internet, as well as office
materials at our disposal for daily work.
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