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Abstract

Invasive fungal infections (IFIs) are a major global health problem, especially among hospitalized and
immunocompromised patients. Traditionally, critically ill ICU patients—those with invasive procedures, long hospital
stays, abdominal surgery, neutropenia, or severe trauma—are the most affected. The global incidence of IFIs is rising,
with over 300 million individuals affected and an estimated 1.5 million deaths annually Fungemia is defined as at least
one positive blood culture for yeast or non-Aspergillus mold associated with clinical signs of infection. Yeasts are the
main cause of fungemia, with Candida spp. being the most frequent agent. Increasingly, non-albicans Candida species—
such as Nakaseomyces glabratus, C. tropicalis, and C. parapsilosis—are surpassing C. albicans in prevalence. The objective
of our study is to determine the frequency of fungemia and describe its epidemiological characteristics at CHU Mohamed
VI in Marrakech.
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1. Introduction

Invasive fungal infections (IFIs) represent a major global health concern, particularly in hospitalized and
immunocompromised populations [1]. Traditionally, the most frequently affected patients were the critically ill patients
in intensive care units (ICUs), particularly in individuals undergoing intensive medical treatments, such as invasive
procedures, prolonged stays, abdominal surgery, neutropenia or treatment for major trauma.[2]

The incidence of IFls has increased worldwide. [3] There are over 300 million individuals affected by fungal infections.
Recent multi-national analysis has estimated that fungal infections are killing 1.5 million cases annually [4].

Fungemia was defined as at least one positive blood culture for a strain of yeast or mold (non-Aspergillus) species
associated with symptoms of fungal infection. Yeasts are the leading cause of fungemia, and Candida spp. is the most
common agent, with a reported incidence of 0.15-1.5% in hospitalized patients with underlying malignancies [5].
However, non-albicans Candida (NAC) species, including Nakaseomyces glabratus, C. tropicalis, and C. Parapsilosis have
shown an alarming increase in prevalence, surpassing C. albicans in some settings.[6]

The aim of our study is to assess the frequency of fungemia and describe it sepidemiology at the CHU Mohamed VI of
Marrakech.
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2. Material and methods

This is a retrospective study conducted within the Parasitology and Mycology Department of the Arrazi Hospital at CHU
Mohamed VI in Marrakech over a period of 3 years and 3 months, from January 2022 to March 2025.

We included all patients with positive blood cultures for fungal blood stream infections. They were all hospitalized in
the departments of Arrazi Hospital, CHU Mohamed VI in Marrakech.

We excluded from the study patients with negative blood cultures or bacterial positive blood cultures .

Data was collected from the database of the Parasitology-Mycology Department and from the medical records of
patients admitted to the various departments of Arrazi Hospital, CHU Mohamed VI in Marrakech.

We used Microsoft Excel 2016 for statistical data analysis.

Samples taken via venipuncture were collected, when possible, before starting antifungal therapy and inoculated into
Mycosis® bottles (Becton Dickinson), incubated for 10 days at 35 + 2°C in the BACTEC 9050 automated system.

Each bottle detected as positive by the system was processed immediately. A direct microscopic examination was
performed to detect fungal elements, and systematic subcultures were carried out on Sabouraud-Chloramphenicol
medium incubated at 35 * 2°C, regardless of the direct examination results.

Yeast identification was performed using the VITEK2 COMPACT system (BioMérieux) The antifungal susceptibility of

isolates from fungemia cases was assessed using the dilution method on VITEK2 COMPACT, testing five antifungals
(Fluconazole, Voriconazole, Caspofungin, Micafungin, 5- Fluorocytosine, and Amphotericin B).

3. Results
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Figure 1 Proportion of Candida and Other Yeast species

The total number of blood cultures reviewed during the study period was 2395 blood cultures. A total of 69 fungal-
positive blood cultures were identified during the study period representing a positivity rate of 2,88% .The average age
was 33 years, with a range from 1 to 80 years.The sex ratio (M/F) was 1,39.

Fungemia cases were primarily reported in the following hospital departments: Hematology (35%), Intensive care unit

(30%), Pediatric hemato-oncology (15%) Infectious diseases (12.5%), Cardiovascular surgery (5%) and Oncology
(2.5%).
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The total number of yeasts determined were Candida spp. 80%. and 20% were other yeasts, such as Cryptococcus
neoformans (13%) Saprochaete capitata (3%) Millerozyma farinosa (3%) and Rhodotorula spp(1,4%). (Graph 1)

Candida tropicalis was the most frequently isolated species (25%), followed by Candida albicans (23%), Candida
parapsilosis (17,4%) Nakaseomyces glabratus(5,8%) Candida lusitaniae (3%) Candida famata (1,4%) Candida utilis
(1,4%) Candida kruseii (1,4%) And Candida laurentii (1,4%). (Graph 2)
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Figure 2 Species distribution of Candida isolates
The proportion of candidemia caused by C. albicans versus non-albicans Candida was 23% vs 57%, respectively.

During the study period, two cases of mixed fungemia were identified (representing a rate of 0.08% of all fungemias).
The first case involved Candida tropicalis and Candida krusei, while the second case involved Candida laurentii and
Rhodotorula glutinis.

All isolated strains were 100% susceptible to amphotericin B, 94% susceptible to flucytosine, 94% susceptible to
fluconazole and 83% to echinocandins.

4. Discussion

Fungal bloodstream infections (BSIs) are a serious public health issue, with increasing incidence among
immunocompromised and hospitalized patients. They are associated with high morbidity and mortality rates averaging
around 35 % and ranging from 30 to 40 % in the largest series [7][8]

During the study period, Fungal BSIs represented 2,88% of all positive blood cultures, which aligns with the rates
reported in recent literature, typically ranging between 2% and 6% acrossvarious hospital settings . [9][10]

In our study, non-albicans Candida species were more frequently isolated from blood cultures than Candida albicans.
This finding aligns with previous reports from Asia and North Africa, where species such as Candida tropicalis, Candida
parapsilosis, and Nakaseomyces glabratus have been reported to predominate in bloodstream infections [11][12].

However, other studies—particularly from North America—have shown a continued predominance of Candida albicans
[13].
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The distribution of Candida species may vary depending on factors such as patient populations, local epidemiology, and
antifungal prescription practices [14]. For instance, Candida glabrata is the second most commonly reported species in
the United States, Northern Europe, and Australia, whereas C. parapsilosisis the most prevalent non-albicansspecies in
Latin America, Southern Europe, and Asia [15][16].

The rising incidence of bloodstream infections caused by non-albicans Candida species is concerning, as these species
differ from Candida albicans in their epidemiology and antifungal susceptibility patterns, and may exhibit both inherent
and acquiredr esistance to antifungal agents.[17][18]

While candidemia remains the most common form of fungemia, our findings confirm that otherfungal pathogens can
also be isolated. Specifically, we identified cases caused by Cryptococcus spp., Saprochaete capitata, Millerozyma
farinosa, and Rhodotorula spp. Although these fungi account for a small proportion of fungemia cases, they are
associated with significant morbidity and mortality [19]. These infections are likely under-recognized and under-
reported in routine clinical practice due to diagnostic limitations and potential misidentification .

Among non-Candida yeasts, Cryptococcus species are the most common fungalpathogens responsible for community-
acquired invasive fungal diseases, particularly in immunocompromised individuals. [20].In our study, Cryptococcus
neoformans was isolated in 13% of fungemia cases, representing a relatively high proportion compared to previously
reported data in the literature[21][22]. This difference may be attributed to the high proportion of
immunocompromised patients in our population.

Rhodotorula, a yeast belonging to the Basidiomycota phylum, is a common environmental organism [23]. However,
bloodstream infections caused by Rhodotorula are extremely rare and are primarily associated with underlying
immunosuppression [24][25][26]. The presence of a central venous catheter is considered the main risk factor. Recent
studies have reported the incidence of Rhodotorula fungemia ranging from 0.5% to 2.3% in the United States and
Europe [27].

Millerozy mafarinosa, (formerly known as Pichia farinosa), is typically associated with catheter-related blood stream
infections in immunocompromised patients [30][29]. In contrast, S. capitata (formerly Geotrichum capitatum) is
classically reported in neutropenic patients with hematologic malignancies [31]. Their isolation from blood cultures
should prompt clinical vigilance and the initiation of appropriat eantifungal therapy.

Antifungal resistance remains a significant clinical challenge, particularly among non-albicans Candida and emerging
yeast species. In our study, we observed resistance to azole antifungals in four isolates: one Candida krusei, one
Rhodotorulas pp., and two Saprochaete capitata (formerly Geotrichum capitatum). This aligns with previous reports
describing C. krusei as intrinsically resistant to fluconazole [32], and Rhodotorula as naturally resistant to most azoles
due to efflux mechanisms and reduced drug target affinity [33].

Resistance to echinocandins was detected in 12 isolates, including all Cryptococcus neoformans (n=9), two S. capitata,
and one Rhodotorula, which is consistent with the known intrinsic resistance of these species due to the low expression
or absence of (3-1,3-glucan synthase, the target of echinocandins [34].

Additionally, flucytosine resistance was observed in four isolates (Rhodotorula spp., C. tropicalis, C. krusei, and C.
lusitaniae), indicating possible acquired resistance or reduced susceptibility, especially in Candida species where
resistance can emerge during treatment [35].

These findings emphasize the need for routine antifungal susceptibility testing and identification, particularly in high-
risk patients, to ensure appropriate and effective therapy.

5. Conclusion

Fungal blood stream infections are frequently fatal opportunistic infections. Early and accurate diagnosis, particularly
of antifungal-resistant cases, is crucial for effective patient management. Collaboration between clinicians and
mycologists is essential to monitor changes in the distribution of Candida and non-Candida species and to reduce the
emergence of multidrug resistance by avoiding unnecessary antifungal use.
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