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Abstract: The number of new cases of emerging fungal infections has increased considerably in recent years, mainly due to the 
large number of immunocompromised individuals. The objective of this study was to evaluate the susceptibility of emerging 
fungi to fluconazole, itraconazole and amphotericin B by disk diffusion method. In 2015, 82 emerging fungi were evaluated 
in IPB-LACEN/RS and 13 (15.8%) were resistant: 10/52 were from superficial mycoses and 3/30 from systemic mycoses. The 
data from the study point to the need for permanent vigilance regarding the careful evaluation in the prescription and clinical 
and laboratory follow-up of patients affected by fungal infections.
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Fungal resistance has been increasing in many areas 
throughout the world and determining the sensitivity profile of the 
agents allows for a safe practice. Among the many methods avail-
able to evaluate the sensitivity, the disk diffusion method (DD) is 
affordable and easily reproducible.1,2 We conducted a study to eval-
uate the susceptibility of emerging fungi to certain antifungals in 
samples from the Laboratory of Mycology of the Laboratório Cen-
tral do Estado do Rio Grande do Sul (Lacen-RS), after approval by 
the Ethics Committee in Research of the Universidade Federal de 
Ciências da Saúde, Porto Alegre and of the Fundação Estadual de 
Produção e Pesquisa em Saúde. Were defined as emergent the sapro-
phytic fungi capable of causing infections. Such diseases are recently 
or recurrently recognized in the literature, with increasing incidenc-
es and tendency to a wide geographical distribution. 

The determination of the susceptibility to the antifungal 
was tested with DD to fluconazole, itraconazole and amphotericin 
B from samples (from 2015) kept in agar and periodically reseed-
ed.3 The samples were collected from patients with clinical signs of 
emerging mycoses and were immediately cultivated and analyzed 
to avoid becoming less virulent due to frequent seeding, such as 
what occurs with Paracoccidioides brasiliensis.4 cellular suspensions 

were prepared in saline solution (NaCl 0.85%) and adjusted to 106 

cells/mL, corresponding to the 0.5 MacFarland scale. Part of the in-
oculum was removed with the immersion of a sterile swab and seed-
ed in Petri plaques containing agar Mueller-Hinton (Oxoid Hamp-
shire, England) supplemented with 2% glucose. The disks with 
fluconazole (25µg), itraconazole (10µg) and amphotericin B (100µg) 
were applied to the agar surface and incubated at 35 °C for 24 to 48 
hours. Quality control of the tests was performed with strains of 
Candida parapsilosis ATCC 22019 and Candida albicans ATCC 14053.

Of the 82 samples of emerging fungi tested, 57 were isolated 
in female patients and 25 in male patients, with a mean age of 43 
years. In cases with resistance to the antifungals, mean age was of 
69 years. We observed 10 (19.2%) resistant fungal strains among the 
samples of 52 superficial mycoses and three (10%) resistant strains 
among the samples from 30 deep mycoses, with a total of 13 (15.8%) 
resistant strains out of the 82 analyzed. The susceptibility profile 
according to the antifungal agents tested is shown in table 1, related 
to the gender and HIV infection status. There were no significant 
differences (using the chi-square test and considering p < 0.05) bet-
ween these relationships. Fluconazole was the antifungal to which 
the largest number of strains was resistant (9/82). The resistance 
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found in systemic mycoses was of Cryptococcus neoformans to fluco-
nazole. The complete results of the susceptibility of the species are 
shown in table 2.

We demonstrated in this study that the susceptibility to the 
antifungals tested was not influenced by the site of the lesion nor by 
HIV infection, but by age — the resistant cases were in older indi-
viduals. The larger number of cases of superficial mycoses occurred 
in women, suggesting a higher exposure and seeking of medical 
assistance. C. albicans continues to be one of the main causes for 
invasive infections but, the incidence of C. parapsilosis has grown 
significantly.5 Resistance to amphotericin B was the lowest among 
the drugs tested and was actually related to a little cited species 
in the literature, Candida famata.6 Studies with C. albicans samples 
from patients with recurrent infections showed that the resistance 
to fluconazole occurred in the same infections where the previous 
species were susceptible. This confirms data from other studies in 
which the strains changed over the course of exposure to the pa-
tient, characterizing acquired resistance.7,8 Pasqualotto et al. warned 
about this phenomenon, particularly regarding the use of fluco-
nazole for the management of Candida glabrata infections. Accord-
ing to these authors, prophylaxis should be avoided in situations 
of lower risk of systemic infection. In general, for all the Candida 
species evaluated in our study, the resistance rates found were high-
er than those found by other authors. Such discrepancy could be 
associated to high recurrence rates of candidiasis and to the profile 
of our institution, responsible for the epidemiological surveillance 

of the state of Rio Grande do Sul, dealing with the confirmation of 
difficult-to-manage cases.

This study aims to alert about the importance of the thor-
ough evaluation of the use of antifungals in clinical practice. The 
tests to define fungal susceptibility to the treatments are tools for 
knowing the changes in the behavior of emerging fungi and the ep-
idemiological profile of fungal infections. q

Table 1: Frequency of resistance to antifungals — relationship 
with superficial or deep mycoses, gender and HIV infection 

status (IPB/Lacen-RS, 2015)
Fluconazole Itraconazole Amphotericin B

S (n)      R (n) S* (n)     R* (n) S* (n)     R* (n)

Superficial 
mycosis *

45 6 42 3 50 1

Systemic 
mycosis **

24 3 22 0 30 0

Male 
gender

20 2 21 0 25 0

Female 
gender

49 7 43 3 55 1

HIV – 66 8 60 3 76 1

HIV + 31 1 4 0 4 0

Table 2: Emerging species and resistance
(n = 82, Lacen/RS, 2015)

Species Antifungal Resistance (n) 

Candida albicans (n = 25)

Amphotericin B              0 

Fluconazole              3

Itraconazole              2

Candida spp.* (n = 5)

Amphotericin B              0

Fluconazole              1

Itraconazole              0

Candida parapsilosis 
(n = 18)

Amphotericin B              0

Fluconazole              1

Itraconazole              1

Candida guillermondii 
(n = 2)

Amphotericin B              0

Fluconazole              0

Itraconazole              0

Candida tropicalis (n = 2)

Amphotericin B            0

Fluconazole            1

Itraconazole            0

Candida colliculosa 
(n = 1)

Amphotericin B            0

Fluconazole            0

Itraconazole            0

Candida famata (n = 1)

Amphotericin B            1

Fluconazole            0

Itraconazole            0

Candida lipolytica (n = 1)

Amphotericin B            0

Fluconazole            0

Itraconazole            0

Candida kefyr (n = 1)

Amphotericin B            0

Fluconazole            0

Itraconazole            0

Cryptococcus neoformans 
(n = 26)

Amphotericin B           0

Fluconazole           3 

Itraconazole           0 

* Skin, nails

** Mucous membranes (except if isolated only on the oral, genital, anal muco-

sa), cerebrospinal fluid, bronchoalveolar fluid, pleural fluid, sputum, blood, 

liver, lymph node, bone. 

R = resistant; S = sensitive.

* The identification was not possible in 5 cases.
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