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Fungal infections: a veritable worldwide problem.
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Editorial
Fungi comprise an extremely diversified group of eukaryotic 
single-celled or multinucleated organisms, which can be 
found in virtually all the planet environments, including soil, 
water and air. Over the last decades, the incidence of fungal 
infections in human beings has considerably increased [1-3], 
as can be noticed by a simple and quick query to the PubMed 
database (www.pubmed.com) (Figure 1), reiterating that it is an 
effervescent field of scientific research in the biomedical field. 
In addition, a clear epidemiologic change regarding the fungal 
infections has been reported in many hospitals around the world 
[4,5]. In this new scenario, for example, the species of Candida 
causing infection are more diverse than previously and Candida 
albicans does not predominate as it once did. In this context, 
several non-albicans Candida (e.g., Candida glabrata, Candida 
tropicalis, Candida parapsilosis, Candida guilliermondii and 
Candida krusei) have become prevalent in some hospitals due 
to the intrinsic resistance against widespread antifungal agents 
used currently in the clinical arena, particularly fluconazole. 
Similarly, changes in the epidemiology of filamentous fungal 
infections have also occurred. Aspergillus species remain 
the most common cause of mold infections in humans, but 
there has been an increase in infections due to other molds, 
such as Scedosporium/Pseudallescheria spp., Fusarium spp., 
Mucor spp., Rhizopus spp.; several of them are resistant to 
Amphotericin B [1-9]. 

Medically important fungi can be characterized as either primary 
or opportunistic pathogens. Primary pathogens are those that are 
capable of routinely causing disease in otherwise healthy hosts, 

whereas opportunistic pathogens are those that generally require 
overt immunosuppression in order to cause disease [10-12]. 
Infection can be considered as an imbalance between the host 
defences and the infectious agent, with the host unable to control 
the proliferation of the infectious agent [10-12]. In general, two 
major populations have been at higher risk for acquiring invasive 
fungal infections: (1) individuals that live in endemic geographic 
location, for example in the United States of America it includes 
infections with Histoplasma capsulatum var. capsulatum 
along the Mississippi River Valley, Coccidioides immitis in 
the Southwest and Blastomyces dermatitidis in the central 
and southeastern States [13]; (2) persons with increased host 
susceptibility, who develop opportunistic infections, such as (a) 
severely ill, (b) hospitalized patient population who needs care 
in specialized units and the use of invasive monitoring devices, 
parenteral nutrition, broad-spectrum antimicrobial agents and 
assisted ventilation, (c) immunocompromised patients due to 
the newer technologies and therapies, such as bone marrow or 
solid-organ transplants and chemotherapeutic agents, or HIV 
infection, and (d) people with primary immunodeficiencies that 
are hereditary disorders involving one or multiple components 
of the immune system, including humoral, cellular, combined 
humoral and cellular, phagocytic, complement, and other, well 
characterized immunodeficiency syndromes [10-12]. These 
population presents increased susceptibility to fungal infections 
and significant morbidity and mortality if untreated. Fungal 
infections in these patients are often severe, rapidly progressive 
and difficult to diagnose or treat [10-12]. 

The rise in the incidence of fungal infections has exacerbated 
the need for the next generation of antifungal agents, since 
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Figure 1. Publications on the fungal infection field. The search was performed in PubMed database (www.pubmed.com) in October 21, 2017. The 
graphic shows the absolute number of publications taking into consideration the term “fungal infection”, during the period of 1977 to 2016, and 
only papers published in English containing this term in the title/abstract were selected for the analysis.  Note a noticeably increase in the number 
of publications along the last 40 years (arrow).
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many of the currently available drugs have undesirable side 
effects, are ineffective against new or reemerging fungi and/
or lead to the rapid development of resistance. Furthermore, 
the improvement of new antifungal compounds is very limited 
due to the eukaryotic architecture of fungal cell, which is very 
similar to the human cells, and its huge genome plasticity [14]. 
Recently, another strategy in face of serious fungal disease is 
the use of combinations of drugs. Combination therapy can 
enhance efficacy over monotherapy, avoid toxic effects of 
either one or both drugs by reducing the dosage and increase 
the therapeutic benefits against fungal infections caused by 
multidrug-resistant strains [14,15]. Additionally, very little 
is known about the biochemical aspects of the pathogenicity 
of these organisms as well as the virulence attributes directly 
implicated in the fungal infectious process. For all these 
reasons, the search for novel fungal targets is an imperative 
task as well as the development of new antifungal drugs to 
improve the armamentarium to combat these severe, numerous 
and universal infections [14,15].
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