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ABSTRACT 

 

Oral or oropharyngeal candidiasis consitutes an important problem of modern 

medicine due to the high frequency colonization of oral cavity mucosa by Candida spp. (up to 

70% health people) as well as the prevalence in population of several predisposing factors 

allowing for excessive yeast proliferation. The most fequent etiological agent of this disease is 

C. albicans. However, the significant increase of other yeast species  than C. albicans (non-

albicans Candida spp.) is observed  recently as the cause of  oral/oropharyngeal candidiasis, 

especially C. glabrata, C. krusei czy C. tropicalis. 

The aim of the present doctor al dissertation was to assess posaconazole activity in 

vitro against clinical strains belonging to non-albicans Candida spp. isolated from oral cavity 

from patients of at risk of oral/oropharyngeal candidiasis. It should be noted that 

posaconazole, the second generation azole, being triazole derivative, is recommended not 

only in prophylaxis and treatment of invasive but also in therapy of  oral/oropharyngeal 

candidiasis, especially that with chronic or reccurent course, non-susceptible for treatment 

with other antimycotic drugs. 

Totally, 92 clinical strains were included in the study, belonging to the following 

species of non-albicans Candida spp.: C. glabrata, C. krusei, C. tropicalis, C. guilliermondii, 

C. lusitaniae, C. famata and C. kefyr. These strains isolated from oral cavity of 

hematooncological patients (42 strains), elderly patients (34 strains) as well as patients with 

hepatitis C (16 strains) were from the collection of Department of Pharmaceutical 

Microbiology, Medical University in Lublin. The largest group of isolates belonged to C. 

glabrata (61.96%), while somewhat less to C. krusei (23.91%). Moreover, 3 reference yeast 

strains from American Type Culture Collection (ATCC): C. glabrata ATCC 90030, C. krusei 

ATCC 14243 i C. parapsilosis ATCC 22019 were used. 

In the course of work, minimal inhibitory concentration (MIC) for posaconazole was 

determined using  z zastosowaniem the micromethod of serial drug dilutions in liquid medium 

(RPMI/MOPS) according to the recent recommendations of EUCAST (European Committee 



on Antimicrobial Susceptibility Testing). MIC50 and MIC90, that is minimal concentrations of 

drug inhibiting growth of 50% or 90% of the isolates, respectively, were also calculated. 

Minimal fungicidal concentration (MFC) was estimated for posaconazole too. In addition, 

MFC50 i  MFC90, that is minimal concentrations of drug showing fungicidal activity against of 

50% or 90% of the isolates, respectively, were calculated. Moreover,  the values of MFC/MIC 

ratio were used to assess the mode of posaconazole action  – fungicidal (MFC/MIC ≤ 4) vs 

fungistatic (MFC/MIC > 4). (MFC/MIC)50 and (MFC/MIC)90, being parameters for  50% or 

90% of the strains, were also calculated . 

Totally, 42 clinical non-albicans Candida spp. strains isolated from oral cavity of 

hematooncological patients were identified to belong to 6 species: C. glabrata, C. krusei, C. 

tropicalis, C. guilliermondii, C. lusitaniae and C. kefyr. The isolates classified as C. glabrata 

and C. krusei accounted for 61.90% and 26.19%, respectively. The percentage of the 

remaining species were within 2.38% - 4.76%. The 34 clinical isolates from oral cavity of 

elderly people belonged to 5 species: C. glabrata, C. krusei, C. tropicalis, C. famata and C. 

kefyr. The most frequent were C. glabrata and C. krusei strains, constituting 64.71% i 23.53% 

of the isolates. Other species were present in the range of 2.94% to 5.88%. Moreover, 16 

clinical strains isolated from oral cavity of patients with hepatitis C, represented 4 species: C. 

glabrata, C. krusei, C. tropicalis and C. kefyr. C. glabrata isolates covered 56.25% of the 

strains, while C. krusei and C. tropicalis – 18.75%. C. kefyr was found to be represented by 1 

(6.25%) strain. 

 In the first stage, sensitivity to posaconazole of 57 clinical C. glabrata strains was 

determined. The following results were obtained: MIC = 0.03-32 mg/l, MIC50 = 0.5 mg/l, 

MIC90 = 4 mg/l, MFC = 2-500 mg/l, MFC50 = 64 mg/l, MFC90 = 125 mg/l, MFC/MIC =  4-

1067, (MFC/MIC)50 = 64, (MFC/MIC)90 = 256. Next, sensitivity to posaconazole was 

analyzed within C. glabrata strains isolated from hematooncological patients (MIC = 0.03-32 

mg/l, MIC50 = 0.5 mg/l, MIC90 = 16 mg/l, MFC = 2-500 mg/l, MFC50 = 16 mg/l, MFC90 = 

500 mg/l, MFC/MIC =  4-267, (MFC/MIC)50 = 63, (MFC/MIC)90 = 133), from elderly 

patients  (MIC = 0.12-4 mg/l, MIC50 = 0.5 mg/l, MIC90 = 2 mg/l, MFC = 4-250, MFC50 = 64 

mg/l, MFC90 = 125 mg/l, MFC/MIC= 16-533, (MFC/MIC)50 = 128, (MFC/MIC)90 = 267) as 

well as from patients with hepatitis C (MIC = 0.03-2 mg/l, MIC50 = 0.5 mg/l, MIC90 = 2 mg/l, 

MFC = 2-125 mg/l, MFC50 = MFC90 = 125 mg/l, MFC/MIC= 8-1067, (MFC/MIC)50 = 64, 

(MFC/MIC)90 = 1067).  

Taking into account the epidemiological cutoff values (ECOFF) ≤ 1 mg/l for 

posaconazole and C. glabrata, 75.44% of the isolates were classified as wild type (WT), 



being yeast strains sensitive to a given drug without acquired resistance mechanisms, while 

24.56% – as non-wild type (NWT), in which the mechanisms responsible for the acquired 

resistance occur. The WT and NWT strains were accounted for 69.23% and 30.77%, 

respectively, among the isolates from hematooncological patients. Totally, 77.27% of  WT 

strains and 22.73% of NWT strains were found among the isolates from elderly patients. Up 

to 88.89% WT strains were present among the isolates from patients with hepatitis C; 1 

(11.11%) strain was classified as NWT. However, these differences were not statistically 

significant (Chi
2
=1.459; p=0.482). MIC50 i MIC90 within C. glabrata WT strains were the 

same, that is 0.5 mg/l oraz 1 mg/l, respectively, independently on the group of patients. The 

difference concerned only the MIC range, being 0.12-1 mg/l for the isolates from elderly 

patients and 0.06-1 mg/l for the isolates from other group of patients. No statistical 

significance were demonstrated (H=0.123; p=0.940). Moreover, the comparison of 

posaconazole sensitivity among C. glabrata strains in general and WT strains isolated from 

respective groups of patients reaveled some differences in the parameters estimated, apart 

from MIC50, being in each case 0.5 mg/l.  

Next, sensitivity to posaconazole of 22 clinical C. krusei strains was determined. Due 

to too small a number of the isolated, the obtained results were analyzed generally, without 

the division into group of patients. The following data were presented: MIC = 0.007-1 mg/l, 

MIC50 = 0.5 mg/l, MIC90 = 1 mg/l, MFC = 0.12-8 mg/l, MFC50 = 4, MFC90 = 8 mg/l, 

MFC/MIC= 4-36 , (MFC/MIC)50 = 8, (MFC/MIC)90 = 17. Taking into account ECOFF ≤ 0,5 

mg/l for posaconazole and C. krusei, 63.64% of the isolates were classified as WT strains, 

while 36.36% as NWT strains. Compared to all C. krusei isolates, WT strains were found to 

differ within the following parameters: MIC = 0.007-0.5 mg/l, MIC50 = 0.25 mg/l, MIC90 = 

0.5 mg/l, MFC90 = 4 mg/l i (MFC/MIC)90 = 32. 

The available clinical breakpoints for posaconazole and C. tropicalis (resistant strains 

R > 0,06 mg/l), all isolates belonging to this species were classified to show resistance (MIC 

= 0.12 – 0.5). Basing on ECOFF values for posaconazole ≤ 0.25 mg/l, C. guilliermondii, 

isolates were represented NWT strains. There are not available ECOFF values or clinical 

breakpoints for posaconazole and other species studied (C. famata, C. kefyr, C. lusitaniae). 

This made it impossible to interpret the obtained data for ckassification of the isolates as WT 

or NWT strains whether sensitive S or resistant R.  

The parameter MFC/MIC was used in the present paper to assess posaconazole action 

– fungicidal vs fungistatic against non-albicans Candida spp. species. It was found that all or 

the vast majority of C. glabrata, C. krusei, C. famata, C. kefyr and C. tropicalis strains were 



characterized by MFC/MIC > 4, pointing to inhibitory effect of posaconazole on of yeast 

growth. Pocaconazole was found to be fungicidal only for single strains of C. glabrata and C. 

krusei as well as C. guilliermondii and C. lusitaniae isolates (MFC/MIC ≤ 4).  

To summarize, the observed high percentage of NWT strains insensitive to 

posaconazole among C. glabrata and C. krusei isolates as well as the presence of C. 

guilliermondii NWT strains and posaconazole-resistant C. tropicalis isolates confirm the 

indication that this drug should be used only in targeted therapy based on the results of 

microbiological examination. This examination allowed for yeast species identification and 

drug sensitivity assessment of  the isolates together with the interpretation of the obtained data 

according to the available epidemiological cutoff values or clinical breakpoints. 

 

 

 

 


