
The antifungal resistance is becoming a global 
threat to human health wherefore fungal patho-
gens exhibit high resistance to drugs by emp-

loying multiple mechanisms which warrants their 
1survival.  More than 150 million cases of severe fungal 

infections have been reported per annum globally that 
2

results in to 1.7 million deaths annually.  Out of these, 
invasive candidiasis affects more than 250,000 people 
globally every year and results in to 50,000 deaths 

3
approximately.  More than 90% of reported fungal-
associated deaths result from severe fungal infections 
of species of three genera including Candida, Crypto-

4
coccus, and Aspergillus.  Most invasive fungal infec-
tions result from the suppression of immune system 
consequent to conditions such as AIDS or from treat-
ments including chemotherapy for cancer, immuno-
suppressive therapy for organ transplantation, and 

5
corticosteroid therapy for inflammation.

Invasive fungal diseases have been associated with 
prolonged hospitalization and higher financial costs 

6
for patients.  Antifungal drugs include four main classes: 
azoles (Fluconazole, Itraconazole, Voriconazole, and 
Posaconazole), polyenes (Amphotericin B), echino-
candins (Caspofungin, Micafungin, Anidulafungin, 
and Aminocandin) and antimetabolites (5-Flouro-
cytosine). Mechanistically, the azoles inhibit ergosterol 
biosynthesis, whereas polyenes form large pores by 
bind to ergosterol in the plasma membrane that disrupt 
cell function. The echinocandins are cell wall–active 
agents that inhibit b-1,3-Dglucan biosynthesis (major 
structural component of the fungal cell wall) and finally 
5-Fluorocytosine inhibits metabolism of pyrimidine 

5and synthesis of DNA.  The resistance to the azoles is 
predominant among the different classes of antifungals 
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based on strong selective pressures employed on expo-
5,8sed populations.  The widespread use of antifungal 

drugs has been reported to be a factor that promotes 
9drug resistance.  Fluconazole is the most widely pres-

cribed antifungal agent especially in developing count-
ries because of its high efficacy, low toxicity, and immu-
nomodulatory capacity and it can be used orally and its 
resistance is becoming prevalent in Candida species 
in comparison to other azoles.¹⁰ Fluconazole suscepti-
bility is also highly variable between institutions, with 
some reporting no azole resistance while others have 
reported that fluconazole resistant isolates may be as 
high as 50% in intensive care units and more than 70% 

11
in chronic tuberculosis patients.  The frequency of 
invasive candidiasis continues to rise despite of new 

12antifungal drug development.  The emergence of new 
species is demonstrating the resistance to multiple 

13classes of antifungal agents (e.g., C. auris).

Candida albicans is considered the most common 
opportunistic fungi and most common infection causing 

14Candida species in human.  Candida albicans is a 
common fungus that can colonizes the oropharyngeal 
cavity, gastrointestinal and vaginal tract, and healthy 
skin. C. albicans is the normal microbiota but can mani-
fest localized, superficial mucocutaneous disorders to 
invasive diseases involving multiple organ systems 

15and threatens life.  Due to the differences in population 
at greater risk, species distribution, and infection 
management, prognostic factors associated with mor-

16tality varies according to the geographic region.  Conti-
nued clinical studies are required for evaluation of 
susceptibility studies of Candida spp., prognostic factors 
and molecular changes in fluconazole resistant genes 
to overcome the microbiologic and clinical failure in 

17the setting of antifungal resistance.  Early isolation, 
speciation and antifungal susceptibility testing helps 
clinicians to choose the rationale-based therapeutics 
which may reduce morbidity and mortality. This study 
aims to identify Candida species in different clinical 
isolates and analyze their antifungal susceptibility 
patterns.

METHODS

For this descriptive cross-sectional study, 70 isolates 
of Candida species obtained from 120 different clinical 
samples were included. Those were collected from 
various tertiary care hospitals of Lahore city, including 
Mayo Hospital, Sir Ganga Ram Hospital, Services 
Hospital, Lahore General Hospital, Sheikh Zayed 
Hospital and Children Hospital. Using Non-probability 
convenient sampling technique isolates from urine, 
blood, pus, wound swabs, high vaginal swabs (HVS), 

ascetic fluids, central venous pressure (CVP) tips, 
throat swabs and endotracheal tube (ETT) aspirates 
were collected during the period from Jul 2023 to Jun 
2024. Sample size was calculated using formula N = 

18pqz2/e2.  Repeated samples from the same patients 
in the same course of illness were excluded. The iso-
lates of C. krusei were also excluded due to intrinsically 
resistant to Fluconazole. 

The samples were cultured on Sabouraud Dextrose 
agar culture plates (Biolife, Italiana) and incubated 
for 24 hours at 37 °C. Next day, the Sabouraud agar 
culture plates were examined for any growth and 
observations were noted. In case of insufficient growth 
or no growth, the plates were re-incubated for another 
24 hours at 37 °C and the findings were observed on 
the next day. The Candida species were identified by 
their morphological colonial characteristics, Gram 
stain and microscopy. Antifungal susceptibility testing 
was carried out by Modified Kirby-Bauer disc diffu-
sion method. The discs used were Fluconazole 25µg, 
Itraconazole 50µg, and Ketoconazole 10µg. The results 
were interpreted according to Clinical Laboratory 
Standard Institute, CLSI M44 guidelines and manu-
facturer recommendation for the control strain (ATCC 

19
10231) and test isolates of Candida species . VITEK 
2 system (VITEK 2 Compact, USA) was used for 
speciation and antifungal susceptibility testing of the 
isolated Candida species. The AST-YS08 yeast cards 
were used for the selected 70 strains showing 
Fluconazole resistance on disc diffusion. The 
inoculum of various Candida species was made in a 
sterile polystyrene tube from 24 hours old culture. 
The polystyrene tubes were labelled with the 
laboratory sample numbers. The inoculum was 
prepared by dispensing 3.0 ml of sterile normal saline 
in the polystyrene tube and adding 2-3 morphologically 
similar colonies in the tube. The tube was vortexed to 
get uniform turbidity of the inocu-lum. The turbidity of 
the inoculum was set to 2.0 McFarland. Normal saline 
of 3.0 ml was taken in another polystyrene tube and 280 
µl of the microorganism inoculum was transferred to 
second tube to make final dilution for VITEK AST 
testing. The polystyrene tube was placed into the 
cartridge. The VITEK 2 Identification card was taken 
out from the sealed pack and transferred into the 
cartridge by inserting its blue color-coded trans-fer tube 
in to the tube carefully by avoiding touching the 
walls of the tube. It was kept in mind that cards 
should be set up within half an hour of inoculum dilution. 
For quality control purpose, the control strain Candida 
albicans (ATCC 10231) was used. This study was 
carried out after getting ethical approval from Research 
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and Ethical Committees of PGMI, AMC, LGH Lahore 
vide Reference No.UHS/Education/126-23/1119 
dated 27-2-23.

RESULTS

Of 120 specimens, 76 (63.3%) were collected from 
female patients and 44 (36.7%) from males. The female 
to male ratio was 1.72:1. The nature and frequency of 
different clinical specimens was: urine (51.7%), blood 
(21.7%), pus/wound swabs (10%), vaginal swabs 
(6.7%), ascetic fluids (4.2%), CVP tips (2.5%), endo-
tracheal tube (1.7%) and throat swabs (1.7%) respec-
tively (Chart-1). 

Of 120 samples, Candida species were identified in 
70 (58.3%). Out of 70 isolates, 44 (62.9%) belonged to 
females and remaining 26 (37.1%) belonged to males. 
All 70 Fluconazole-resistant isolates were run on 

VITEK 2 system to find the type of Candida species 
and susceptibility patterns of antifungal drugs. The 
VITEK 2 system identified the following Candida 
species: Candida albicans=25 (35.7%), C. glabrata 
=19 (27.1%), C. troplicalis=11 (15.7%), C. famata =7 
(10.0%), C. krusei=4 (5.7%), C. intermedia= 1(1.4%), 
C. spherica = 1 (1.4%), C. parapsilosis=1(1.4%) and 
C. catenulata=1 (1.4%) in clinical isolates as shown 
in Table-1. The most frequent infection by Candida in 
female patients was due to C. albicans (35.7%), followed 
by C. glabrata (27.1%) and C. tropicalis (15.7%). How-
ever, in male patients, C. Krusei was the most frequent 
species found (5.7%). Moreover, C. spherica (1.4%) 
and C. parapsilosis (1.4%) infections were 
exclusively found in male patients.

The antifungal sensitivity pattern was determined on 
the VITEK 2 AST system using antifungal drugs inclu-
ding Amphotericin B, Caspofungin, Flucytosine, 
Voriconazole and Itraconazole. Prior to that, disk diffu-
sion for antifungal susceptibility testing was performed 
on all 70 Candida species clinical isolates. All (100%) 
were Fluconazole-resistant. The zone of inhibition 
around each disk was measured using a millimeter 

scale and interpreted according to the CLSI reco-
mmendations. A diameter of ≥15 mm was interpreted 
as susceptible dose dependent (S-DD) and ≤14 mm 
as resistant (R). As per disk diffusion susceptibility 
results, Candida species showed highest sensitivity 
to Amphotericin B (91% with range of MIC values: 
≤0.25 - >16 µg/ml), Caspofungin 84% (with range 
of MIC values: ≤0.125 - >8 µg/ml) and Flucytosine 
80% (with range of MIC values; ≤1- >64µg/ml) which 
was evaluated in urine samples only. Furthermore, 
Candida species showed lowest sensitivity to Itracona-
zole i.e., 54% (with range of MIC values; ≤0.125 - 
>8µg/ml) (Table-2). 

DISCUSSIONS

This study has revealed the Fluconazole resistance 
of Candida species isolated from clinical samples of 
patients and susceptibility testing of those species 
against other antifungal drugs including amphotericin 
B, Caspofungin, Flucytosine, Voriconazole and Itra-
conazole. We detected highest frequency of Candida 
species isolated from the urine samples (51.7%). The 
results of our study are in agreement with two previous 
studies from South India which have shown the high 

Table 1:  Frequency of Candida species identified 
by VITEK 2 & their Gender-wise distribution

Sr.
No.

Candida spp. 
Identified by 

VITEK 2 
System

Gender-
wise 

Distribution Total
Percent 

(%) 
Frequency

M F

1 C. albicans 8 17 25 35.7

2 C. glabrata 6 13 19 27.1

3 C. tropicalis 5 6 11 15.7

4 C. famata 2 5 7 10.0

5 C. krusei 3 1 4 5.7

6 C. intermedia 0 1 1 1.43

7 C. spherica 1 0 1 1.43

8 C. parapsilosis 1 0 1 1.43

9 C. catenulata 0 1 1 1.43

Total 26 44 70 -

Table 2:  Antifungal drug sensitivity with MICs in 
Fluconazole-resistant Candida species

Antifungal Drug Sensitivity MICs

Amphotericin B 91 % ≤0.25 - >16 µg/ml

Caspofungin 84% ≤0.125 - >8 µg/ml

Flucytosine 80% ≤1.0 - >64µg/ml

Voriconazole 72% ≤0.125 - >8µg/ml

Itraconazole 54% ≤0.125 - >8µg/ml



frequency of Candida isolation from urine samples 
20, 21as 60% and 46.9% respectively.  Candida species 

were identified in 58.3% of clinical isolates of patients 
(n=70/120). Furthermore, infections caused by Candida 
species were predominantly higher i.e., 44 (62.9%) in 
female patients as compared to male patients (37.14%) 
in our settings. Several earlier studies have also reported 

22
that Candida infections are more common in females.  
A study carried out by one of our authors at a tertiary 
healthcare facility in Kabul on patients with candiduria 

23
had shown that 61.9% were girls and 38.1% were boys.

In this study, the most frequent Candida species found 
in female patients was C. albicans (35.7%), 
followed by C. glabrata (27.1%) and C. tropicalis 
(15.7%). On the other hand, C. krusei was the most 
frequent species found in male patients (5.7%), while C. 
spherica (1.43%) and C. parapsilosis (1.43%) 
infections were also exclusively found in male patients. 
Similar to our findings, a study conducted in our 
neighbor country has shown that C. albicans was the 
most common cause of candida infections in Iranian 

24
patients (59.7%).  Moreover, another study 
investigated the epidemiology of Candida species 
causing invasive candidiasis in Chinese patients and yet 
again C. albicans (45.3%) and C. glabrata (30%), 
were reported to be the more frequent species 

25involved in such infections.  Candida glabrata (38.0%) 
and Candida albicans (33.2%) were the two most 
common Candida species found in patients with candi-

26daemia belonging to USA.

Fluconazole is commonly used as first-line antifungal 
27agent for systemic infection caused by Candida species.  

Fluconazole is a highly selective inhibitor of fungal 
enzyme lanosterol 14-α-demethylase which is requi-

28red for converting lanosterol to ergosterol.  In our 
study we have observed a differential pattern of resis-
tance against the antifungal drugs. Candida species 
100% resistant to Fluconazole also showed trends for 
resistance against other azoles including Itraconazole 
(46%) and Voriconazole (28%). Amazingly however, 
the clinical isolates showed highest sensitivity to other 
antifungal drugs including polyenes (amphotericin 
B: 91%), echinocandins (Caspofungin: 84%) and 
pyrimidine (Flucytosine: 80%). A study of Indian 
Candida species isolates has reported high drug resis-

29tance (70.6%) against Fluconazole.  Highly variable 
Fluconazole susceptibility between institutions has 
been reported, some reports have shown lower azole 
resistance while others have shown higher azole resis-

31, 32
tance (50%) in patients of intensive care units.  Cont-
rary to our results, in a study conducted on Ethiopian 
clinical isolates, they had reported lower resistance 

to Fluconazole (10.5%) and very low resistance to 
Voriconazole (0.6%).³³ as compared to Voriconazole 
resistance of 28% in our study. The variation in Flu-
conazole susceptibility patterns in the clinical isolates 
of Candida albicans from different geographical regions 
has been reported previously and suggested to be influ-
enced by underlying conditions of patients from the 

34
particular region.

CONCLUSION

The frequency of infections caused by different Candida 
species is steadily increasing and posing difficulties 
for physicians to distinguish from colonization to true 
Candida infection due to unusual symptoms. The rise 
of non-albicans Candida is alarming and its recovery 
from clinical specimens must not be disregarded as a 
contaminant. Identification of Candida species and anti-
fungal susceptibility testing is necessary in patients 
having such infection to help the physician in deciding 
on the suitable antifungal drug.

Ethical Approval: Ethical approval was obtained 
from the University of Health Sciences, Lahore IRB/ 
ERB No:UHS/Education/126-23/1119 dated 

27-2-202 3

Conflict of Interest: None

Funding Source: None

Author’s Contribution

All authors read and approved the final draft.

REFERENCES
1. Prasad R, Nair R, Banerjee A. Multidrug transporters 

of Candida species in clinical azole resistance. Fungal 
Genet Biol. 2019 Nov;132:103252. doi: 10.1016/ j.fgb. 
2019.103252. 

2. Kainz K, Bauer MA, Madeo F, Carmona-Gutierrez 
D. Fungal infections in humans: the silent crisis. Microb 
Cell. 2020 Jun 1;7(6):143-145. doi: 10.15698/ mic 
2020. 06.718. 

97 JAIMCVol. 23 No. 3  July - September 2025

Conceptualization 
study design 

SM, TMT, ZT, WA

Data Acquisition ZT, MCH, RS. FM

Data Analysis/ 

interpretation
WA, FM, TMT, WA, RS. 
MCH, TMT, SM

SM, FM, RS, TMT, ZT, 
WA

Manuscript drafting

SM, MCH, TMT, RSManuscript review

IDENTIFICATION OF CANDIDA SPECIES 



98JAIMC Vol. 23 No. 3  July - September 2025

3. Pappas PG, Lionakis MS, Arendrup MC, Ostrosky-
Zeichner L, Kullberg BJ. Invasive candidiasis. Nat Rev 
Dis Primers. 2018 May 11;4:18026. doi: 10.1038/ nrdp. 
2018.26. 

4. Brown GD, Denning DW, Gow NA, Levitz SM, Netea 
MG, White TC. Hidden killers: human fungal infec-
tions. Sci Transl Med. 2012 Dec 19;4(165):165rv13. 
doi: 10.1126/scitranslmed.3004404.

5. Cowen LE, Sanglard D, Howard SJ, Rogers PD, Perlin 
DS. Mechanisms of Antifungal Drug Resistance. 
Cold Spring Harb Perspect Med. 2014 Nov 10; 5(7): 
a019752. doi: 10.1101/cshperspect.a019752. 

6. Fan X, Dai RC, Zhang S, Geng YY, Kang M, Guo 
DW, Mei YN, Pan YH, Sun ZY, Xu YC, Gong J, Xiao 
M. Tandem gene duplications contributed to high-
level azole resistance in a rapidly expanding Candida 
tropicalis population. Nat Commun. 2023 Dec 15; 14 
(1):8369. doi: 10.1038/s41467-023-43380-2.

7. Gafter-Gvili A, Vidal L, Goldberg E, Leibovici L, Paul 
M, editors. Treatment of invasive candidal infections: 
systematic review and meta-analysis. Mayo Clinic Pro-
ceedings; 2008: Elsevier. DOI: 10.4065/83.9.1011

8. Robbins N, Caplan T, Cowen LE. Molecular Evolution 
of Antifungal Drug Resistance. Annu Rev Microbiol. 
2017 Sep 8;71:753-775. doi: 10.1146/annurev-micro-
030117-020345. 

9. Cowen, L. The evolution of fungal drug resistance: 
modulating the trajectory from genotype to phenotype. 
Nat Rev Microbiol 6, 187–198 (2008). https:// doi. 
org/ 10.1038/nrmicro1835

10. Murtiastutik D, Prakoeswa CR, Tantular IS. Flucona-
zole resistant oral candidiasis on HIV patient-what 
other drug can we choose? A case report. J Pure Appl 
Microbiol. 2020;14(1):31-6. DOI:10.22207/-
JPAM.14.1.06

11. Van Bambeke F, Balzi E, Tulkens PM. Antibiotic efflux 
pumps. Biochem Pharmacol. 2000 Aug 15; 60(4): 457- 
70. doi: 10.1016/s0006-2952(00)00291-4.

12. Pfaller MA. Antifungal drug resistance: mechanisms, 
epidemiology, and consequences for treatment. Am 
J Med. 2012 Jan;125(1 Suppl):S3-13. doi: 10.1016/ j. 
amjmed.2011.11.001.

13. Lockhart SR, Etienne KA, Vallabhaneni S, Farooqi 
J, Chowdhary A, Govender NP, Colombo AL, Calvo B, 
Cuomo CA, Desjardins CA, Berkow EL, Castanheira 
M, Magobo RE, Jabeen K, Asghar RJ, Meis JF, Jackson 
B, Chiller T, Litvintseva AP. Simultaneous Emergence 
of Multidrug-Resistant Candida auris on 3 Continents 
Confirmed by Whole-Genome Sequencing and Epide-
miological Analyses. Clin Infect Dis. 2017 Jan 15; 64 
(2):134-140. doi: 10.1093/cid/ciw691. 

14. Pfaller MA, Diekema DJ, Turnidge JD, Castanheira M, 
Jones RN. Twenty Years of the SENTRY Antifungal 
Surveillance Program: Results for Candida Species 
from 1997-2016. Open Forum Infect Dis. 2019 Mar 
15; 6(Suppl 1):S79-S94. doi: 10.1093/ofid/ofy358

15. Talapko J, Juzbašić M, Matijević T, Pustijanac E, Bekić 
S, Kotris I, Škrlec I. Candida albicans-The Virulence 
Factors and Clinical Manifestations of Infection. J 
Fungi (Basel). 2021 Jan 22;7(2):79. doi: 10.3390/ jof 
7020079.

16. Agnelli C, Valerio M, Bouza E, Guinea J, Sukiennik 
T, Guimarães T, Queiroz-Telles F, Muñoz P, Colombo 
AL. Prognostic factors of Candida spp. bloodstream 
infection in adults: A nine-year retrospective cohort 
study across tertiary hospitals in Brazil and Spain. 
Lancet Reg Health Am. 2021 Nov 18;6:100117. doi: 
10.1016/j.lana.2021.100117.

17. Wiederhold NP. Antifungal resistance: current trends 
and future strategies to combat. Infect Drug Resist. 
2017 Aug 29;10:249-259. doi: 10.2147/ IDR. S124918.

18. Teo JQ, Lee SJ, Tan AL, Lim RS, Cai Y, Lim TP, Kwa 
AL. Molecular mechanisms of azole resistance in 
Candida bloodstream isolates. BMC Infect Dis. 2019 
Jan 17;19(1):63. doi: 10.1186/s12879-019-3672-5. 

19. Dhasarathan P, AlSalhi MS, Devanesan S, Subbiah 
J, Ranjitsingh AJA, Binsalah M, Alfuraydi AA. Drug 
resistance in Candida albicans isolates and related 
changes in the structural domain of Mdr1 protein. J 
Infect Public Health. 2021 Dec;14(12):1848-1853. 
doi: 10.1016/j.jiph.2021.11.002. 

20. Shaik N, Penmetcha U, Myneni RB, Yarlagadda P, 
Singamsetty S. A study of identification and antifungal 
susceptibility pattern of Candida species isolated from 
various clinical specimens in a tertiary care teaching 
hospital, Chinakakani, Guntur, Andhra Pradesh, South 
India. Int J Curr Microbiol Appl Sci. 2016;5:71-91. 

21. Joseph K, Ameena K, George AT. A study on Propor-
tion, Speciation and Antifungal Resistance Pattern 
of the Candida Isolates in a Tertiary Care Hospital of 
North Kerala, India. Int J Curr Microbiol App Sci. 2017; 
6(5):434-9. DOI: doi.org/10.20546/ijcmas. 2017. 605.  
050

22. Chongtham U, Athokpam DC, SINGH R. Isolation, 
Identification and Antifungal Susceptibility Testing 
of Candida Species: A Cross-sectional Study from 
Manipur, India. J Clinic Pharmacol Res. 2022;16(4). 
DOI:10.7860/JCDR/2022/55695. 16248

23. Tariq TM.  Rising Frequency of Candiduria in Afghan 
Children and Adolescents: A Study Carried out at a 
Tertiary Healthcare Facility in Kabul. Pak Pediatr J 
2020; 44(3): 250-55.

24. Tafazoli M, Gholami M, Mohebbi-Dehnavi Z, Shagha-
ghi F, Kamali Z. Determining the frequency of Candida 
species in women with candidal vaginal infection fre-
quency of Candida species in women with candida 
vaginal infection. J Educ Health Promot. 2021 Dec 
31; 10:481. doi: 10.4103/jehp.jehp_1334_20

Mahnoor Chaudhry



99 JAIMCVol. 23 No. 3  July - September 2025

25. Zeng ZR, Tian G, Ding YH, et al. Surveillance study 
of the prevalence, species distribution, antifungal sus-
ceptibility, risk factors and mortality of invasive candi-
diasis in a tertiary teaching hospital in Southwest China. 
BMC Infec Dis. 2019;19(1):939. DOI: 10. 
1186/s12879-019-4588-9. 

26. Meyahnwi D, Siraw BB, Reingold A. Epidemiologic 
features, clinical characteristics, and predictors of mor-
tality in patients with candidemia in Alameda County, 
California; a 2017-2020 retrospective analysis. BMC 
Infect Dis. 2022:;2(1):843. doi: 10.1186/s12879-022- 
07848-8. 

27. Bellmann R. Clinical pharmacokinetics of systemically 
administered antimycotics. Curr Clinic Pharmacol. 
2007;2(1):37-58.

28. Bellmann R. Clinical pharmacokinetics of systemi-
cally administered antimycotics. Curr Clinic 
Pharmacol. 2007 Jan;2(1):37-58. doi: 10.2174/157-
4884077794 22311.

29. Dhasarathan P, AlSalhi MS, Devanesan S, Subbiah J, 
Ranjitsingh AJA, Binsalah M, Alfuraydi AA. Drug 
resistance in Candida albicans isolates and related 
changes in the structural domain of Mdr1 protein. J 
Infect Public Health. 2021 Dec;14(12):1848-1853. doi: 
10.1016/j.jiph.2021.11.002.

30. Rognon B, Kozovska Z, Coste AT, Pardini G, Sanglard 
D. Identification of promoter elements responsible 
for the regulation of MDR1 from Candida albicans, a 
major facilitator transporter involved in azole resistance. 
Microbiology (Reading). 2006 Dec;152(Pt 12): 3701- 
3722. doi: 10.1099/mic.0.29277-0.

31. Liu W, Tan J, Sun J, Xu Z, Li M, Yang Q, Shao H, Zhang 
L, Liu W, Wan Z, Cui W, Zang B, Jiang D, Fang Q, Qin 
B, Qin T, Li W, Guo F, Liu D, Guan X, Yu K, Qiu H, 
Li R; China-SCAN team. Invasive candidiasis in inten-
sive care units in China: in vitro antifungal susceptibility 
in the China-SCAN study. J Antimicrob Chemother. 
2014 Jan;69(1):162-7. doi: 10.1093/jac/dkt330. 

32. Liao X, Qiu H, Li R, Guo F, Liu W, Kang M, et al. Risk 
factors for fluconazole-resistant invasive candidiasis 
in intensive care unit patients: An analysis from the 
China Survey of Candidiasis study. J  critic care. 
2015;30(4):862. e1-. e5. doi: 10.1016/j.jcrc.2015.04.00

33. Seyoum E, Bitew A, Mihret A. Distribution of Candida 
albicans and non-albicans Candida species isolated in 
different clinical samples and their in vitro antifungal 
susceptibility profile in Ethiopia. BMC Infect Dis. 
2020 19;20(1):231. doi: 10.1186/s12879-020-4883-5.

34. Hou J, Deng J, Liu Y, Zhang W, Wu S, Liao Q, et al. 
Epidemiology, clinical characteristics, risk factors, 
and outcomes of candidemia in a large tertiary teaching 
hospital in Western China: A retrospective 5-year study 
from 2016 to 2020. Antibiotics. 2022;11(6):788. doi. 
org/10.1186/s12879-025-11445-w

IDENTIFICATION OF CANDIDA SPECIES 


	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32

