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Abstract

Medical personnel and patients of all over the world must face bacterial and fungal pathogenic strains which acquired a dangerous
resistant to antimicrobials and respective to antifungal. A Candida auris outbreak is more and more discussed in scientific journal and

in popular media. The paper discusses briefly the main problems of the outbreak of these fungal strain infections.
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Introduction

We must face an era were the most dangerous pathogens do not answer any more to one or more antibiotics, and nosocomial strains
are in important high level hospitals and is very hard to get rid of them. The same happens with human pathogenic fungi, which have more

and more antifungal resistant strains. Candida species are in a top of the fungal infections diseases.

All Candida auris strains are haploid, in opposition with other species like C. dubliniensis and C. tropicalis which are obligate diploids
[1] with a karyotype with 5 - 7 chromosomes, susceptible to undergo mutations under environment pressure (genotoxic, heat, osmotic
stress) with quickly changes in pathogenicity [2].

In many scientific works this resistance is highlighted to normal Candida strains involved often in different infections C. albicans, C.
guilliermondii, C. krusei, C. parapsilosis and so on. Candida auris has been recently described [3]. The strain becomes multi antifungal
resistant in relatively short time from its discovery and becomes a global threat with the unusual rapidly evolving multidrug resistance
[4] and was identified in many countries Colombia, India, Israel, Kenya, Kuwait, Pakistan, South Africa, South Korea, Venezuela, United
Kingdom and United States. The C. auris strain were confounded and misidentified as Candida haemulonii, Candida famata, Saccharomyces
cerevisiae and so on [5]. Strains resistant to fluconazole were discovered in some cohort studies as C. glabrata, C. krusei, C. albicans infec-
tions [6]. Even with many advantages of modern medicine, we assist to a rise of infection and in special of dangerous opportunistic fungal
infections [7]. A study in two hospitals [8] from Romania were identified many resistant strains, and even multi antifungal resistant, but

not C. auris. All time the scientists and pharmacists must search for new appropriate molecules to face this challenge.

Materials and Methods

Being a review study, it implied the search and study of scientific literature from 2009 until now, on this subject, and selection of the
most appropriate for the present article.
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Results and Discussion

C. auris is the first fungal pathogen considered an public health threat, by its ability to colonize skin and mucouses, to fix on medical
equipment, efficient person to person transmission, blood infections, and escape of nosocomial control [9]. Patients with cardiovascular
diseases, polytrauma and cancer, infected with Candida auris and diferents infected objects like patients tables, sphygnomannometers
cuffs, keyboards and infusion pumps, resistants to fluconazole and with reduced answer to voriconazole [10]. Oral infections with C albi-
cans and non-albicans strains affects elder people, with risk factors which affects the predominance of albicans and non-albicans infection
[11]. Non albicans infections revealed that dectin 1 an ligand beta (1,3) glucan is on the surface of C. krusei and is essential for recognition
for host myeloid cells and development of Th1, Th 17 cells for having a host immune responde against C. Krusei [12]. The identification of
Candida auris is not easy to do, sometime, even witth Vitek system are misidentified as C. famata or C.haemulonii. Recently trials with ma-

trixassistedlaser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS), has done the differnce between species [13].

Looks like that older cells of C. auris show high tolerance to antifungals-fluconazole, micafungin and amphotericin B and 5 flucitozine
than new cells. The mechanisms of transient gene duplication cause fluconzol tolerance in old cells during replicative aging [14]. Hsp90

are essential for the development of C. auris, enabling the resistance to azoles [15].

C. auris can produce invasive infections with high mortality rates and resistant to antifungal drugs and with big efforts of prevention
can be stopped and managed [16]. Fungal otomastoiditis with this strain in immunocompromised patients is responsible for high mor-
talities, treatments are difficult due to misdiagnosis and multi antifungal resistance [17]. In the period 2006 - 2016, were identified many
invasive fungal infections with Candida strains including six Candida auris strains from nosocomial bloodstream infections and they were
all fluconazole resistant [18]. An important role in stress and resistance to antifungal drugs, plays Hogl stress-activated protein kinase

(SAPK) and it promotes fungal strain virulence [19].

New antifungal medicine Candida albicans (C. albicans)was issue and consist in graphene oxide and Fluconazole which reduce adhe-
sion ability to a C. albicans resistant strain [20], other composites materials (carbon nanotubes and polymethilmethacrylate) to reduce
adhesion, can reduces complications with infections in hospital facilities [21]. Others medicines are realeased aganst pathogenic yeasts
as MYC 053, effective against many strains [22]. Screening Prestwick chemical library resulted in identifiying 27 molecules with activity
against C. auris, seven with MIC from 0.5 - 64 mg/L [23].From the celomic fluid of the worm Dendrobaena veneta was isolated a part which

is active against pathogenic fungi producing modifications in Candida cel walls and can be used against skin and mucous candidiasis [24].

Conclusion

Candida auras, by its genetic profile, by its expansion and resistance to multiple antifungal drugs, becomes an important life threaten-
ing infections, in especially to immuno-compromised patients. The solution is, to find new molecules with antifungal properties, to use
alternative treatments, and to apply all preventive and hygienic measures against this important nosocomial pathogen. Anyway, the fight

against it and for discovery of new methods and molecules will continue.

Conflict of Interest

There is not conflict of financial interest and not any conflict of interest exists.

Bibliography

1. ManceraE, et al. “Genetic Modification of Closely Related Candida Species”. Frontiers in Microbiology 10 (2019): 357.

2. Ruiz GB, et al. “Rapid and extensive karyotype diversification in haploid clinical Candida auris isolates”. Current Genetics (2019).

Citation: Sergiu Fendrihan. “The Rise of New Antifungal Drugs Resistant Fungal Pathogen”. EC Microbiology 15.7 (2019): 582-585.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433835/
https://www.ncbi.nlm.nih.gov/pubmed/31020384

The Rise of New Antifungal Drugs Resistant Fungal Pathogen

584

3. Satoh K, et al. “Candida auris sp. nov,, a novel ascomycetous yeast isolated from the external ear canal of an inpatient in a Japanese
hospital”. Microbiology and Immunology 53.1 (2009): 41-44.

4. Lamoth F and Kontoyiannis DP. “The Candida auris Alert: Facts and Perspectives”. The Journal of Infectious Diseases 217.4 (2018):
516-520.

5. Vallabhaneni S,, et al. “Investigation of the First Seven Reported Cases of Candida auris, a Globally Emerging Invasive, Multidrug-
Resistant Fungus - United States, May 2013-August 2016”. Morbidity and Mortality Weekly Report 65.44 (2016): 1234-1237.

6. Hoarau G, et al. “Effect of antifungal exposure on the etiology of candidemia”. Médecine et Maladies Infectieuses (2019).

7.  Clark C and Drummond RA. “The Hidden Cost of Modern Medical Interventions: How Medical Advances Have Shaped the Prevalence
of Human Fungal Disease”. Pathogens 8.2 (2019): E45.

8. Fendrihan S. “Clinical, epidemiological and laboratory data in infections with yeasts from Candida genus”. Doctorand Sergiu Fendri-
han, Doctoral Thesis. University of Medicine and Pharmacy Carol Davilla, Bucharest, Romania (2017).

9. Nett]E. “Candida auris: An emerging pathogen “incognito”?” PLoS Pathogen 15.4 (2019): e1007638.

10. Ruiz-Gaitan A, et al. “Detection and treatment of Candida auris in an outbreak situation: risk factors for developing colonization and
candidemia by this new species in critically ill patients”. Expert Review of Anti-infective Therapy 17.4 (2019): 295-305.

11. Sato T, et al. “Prevalence of Candida albicans and non -albicans on the tongue dorsa of elderly people living in a post-disaster area: a
cross-sectional survey”. BMC Oral Health 17 (2017): 51.

12. Chen SM,, et al. “The critical role of Dectin-1 in host controlling systemic Candida krusei infection”. American Journal of Translational
Research 11.2 (2019): 721-732.

13. Kathuria S, et al. “Multidrug-resistant Candida auris misidentified as Candida haemulonii: characterization by matrix-assisted laser
desorption ionization-time offlight mass spectrometry and DNA sequencing and its antifungal susceptibility profile variability by
Vitek 2, CLSI broth microdilution, and Etest method”. Journal of Clinical Microbiology 53.6 (2015): 1823-1830.

14. BhattacharyaS,, et al. “Gene Duplication Associated with Increased Fluconazole Tolerance in Candida auris cells of Advanced Genera-
tional Age”. Scientific Reports 9 (2019): 5052.

15. Kim SH,, et al. “Genetic analysis of Candida auris implicates Hsp90 in morphogenesis and azole tolerance and Cdr1 in azole resis-
tance”. mBio 10.2 (2019): e02529-18.

16. Schwartz IS, et al. “Something wicked this way comes: What health care providers need to know about Candida auris”. Canada Com-
municable Disease Report 44.11 (2018): 271-276.

17. Choi HL, et al. “Otomastoiditis caused by Candida auris: Case report and literature review”. Mycoses 60.8 (2017): 488-492.

18. Pfaller MA, et al. “Twenty Years of the SENTRY Antifungal Surveillance Program: Results for Candida Species From 1997-2016. SEN-
TRY Program Candida Surveillance (1997-2016)". Open Forum Infectious Diseases 6.1 (2019): S79-S94.

19. Day AM,, et al. “Hog1 regulates stress tolerance and virulence in the emerging fungal pathogen Candida auris”. MSphere 3.5 (2018):
e00506-18.

20. Shahi SA,, et al. “A new formulation of graphene oxide/fluconazole compound as a promising agent against Candida albicans”. Prog-
ress in Biomaterials 8.1 (2019): 43-50.

21. KimKI, et al. “Carbon nanotube incorporation in PMMA to prevent microbial adhesion”. Scientific Reports 9 (2019): 4921.

22. Tetz G, et al. “In vitro activity of a novel antifungal compound, MYC-053, against clinically significant antifungal-resistant strains of
Candida glabrata, Candida auris, Cryptococcus neoformans, and Pneumocystis spp”. Antimicrobial Agents and Chemotherapy 63.4
(2019): e01975-18.

Citation: Sergiu Fendrihan. “The Rise of New Antifungal Drugs Resistant Fungal Pathogen”. EC Microbiology 15.7 (2019): 582-585.


https://www.ncbi.nlm.nih.gov/pubmed/19161556
https://www.ncbi.nlm.nih.gov/pubmed/19161556
https://www.ncbi.nlm.nih.gov/pubmed/29390110
https://www.ncbi.nlm.nih.gov/pubmed/29390110
https://www.cdc.gov/mmwr/volumes/65/wr/mm6544e1.htm
https://www.cdc.gov/mmwr/volumes/65/wr/mm6544e1.htm
https://www.ncbi.nlm.nih.gov/pubmed/30871818
https://www.ncbi.nlm.nih.gov/pubmed/30987351
https://www.ncbi.nlm.nih.gov/pubmed/30987351
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6453445/
https://www.ncbi.nlm.nih.gov/pubmed/30922129
https://www.ncbi.nlm.nih.gov/pubmed/30922129
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5288978/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5288978/
https://www.ncbi.nlm.nih.gov/pubmed/30899374
https://www.ncbi.nlm.nih.gov/pubmed/30899374
https://www.ncbi.nlm.nih.gov/pubmed/25809970
https://www.ncbi.nlm.nih.gov/pubmed/25809970
https://www.ncbi.nlm.nih.gov/pubmed/25809970
https://www.nature.com/articles/s41598-019-41513-6
https://www.nature.com/articles/s41598-019-41513-6
https://www.ncbi.nlm.nih.gov/pubmed/30890611
https://www.ncbi.nlm.nih.gov/pubmed/30890611
https://www.ncbi.nlm.nih.gov/pubmed/30996689
https://www.ncbi.nlm.nih.gov/pubmed/30996689
https://www.ncbi.nlm.nih.gov/pubmed/28378904
https://www.ncbi.nlm.nih.gov/pubmed/30895218
https://www.ncbi.nlm.nih.gov/pubmed/30895218
https://www.ncbi.nlm.nih.gov/pubmed/30355673
https://www.ncbi.nlm.nih.gov/pubmed/30355673
https://link.springer.com/article/10.1007/s40204-019-0109-6
https://link.springer.com/article/10.1007/s40204-019-0109-6
https://www.nature.com/articles/s41598-019-41381-0
https://www.ncbi.nlm.nih.gov/pubmed/30917977
https://www.ncbi.nlm.nih.gov/pubmed/30917977
https://www.ncbi.nlm.nih.gov/pubmed/30917977

The Rise of New Antifungal Drugs Resistant Fungal Pathogen

585

23. de Oliveira HC,, et al. “Identification of Off-Patent Compounds That Present Antifungal Activity Against theEmerging Fungal Pathogen
Candida auris”. Frontiers in Cellular and Infection Microbiology 9 (2019): 83.

24. Fiotka M]J,, et al. “Anti-Candida albicans effect of the protein carbohydrate fraction obtained from the coelomic fluid of earthworm
Dendrobaena veneta”. PLoS One 14.3 (2019): e0212869.

Volume 15 Issue 7 July 2019
©All rights reserved by Sergiu Fendrihan.

Citation: Sergiu Fendrihan. “The Rise of New Antifungal Drugs Resistant Fungal Pathogen”. EC Microbiology 15.7 (2019): 582-585.


https://www.ncbi.nlm.nih.gov/pubmed/31001487
https://www.ncbi.nlm.nih.gov/pubmed/31001487
https://www.ncbi.nlm.nih.gov/pubmed/30856188
https://www.ncbi.nlm.nih.gov/pubmed/30856188

	_GoBack

