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Abstract

Rhodotorula genus contains 37 species, only three species have been caused human infections. These three 
species are R. glutinis, R. minuta and R. mucilaginosa. Infection with Rhodotorula is much less common 
than other yeast causes. Nevertheless, the number of infections has clearly increased during the last few 
years. The objective was to occur of Rodotorula mucilaginosa Among Immunocompromised Patients with 
Different Infections

One hundred five specimens were collected from immunocompromised patients with (Oculomycosis, 
Onychomycosis and Otomycosis) who attended Baquba teaching hospital for a period of 14 months. 
The yeast cultures were monitored using Sabouraud´s dextrose agar (SDA) and identified depended on 
macroscopic and microscopic examinations.

Cultured Colonies of R. mucilaginosa on Sabouraud´s dextrose agar showed orange to pink in color and 
are smooth to mucoid colonies. The percentage of R. mucilaginosa was 19.3% (92 out of 150) specimens. 

According to the findings, it can be concluded that males are most suffering from Rodotorula mucilaginosa 
infection among Oculomycosis and onychomycosis. Also, it is more prevalent in age group (41-60) years. 
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Introduction 

Rhodotorula genus is a yeast, it classified as 
Basidiomycetes belong to family Sporidiobolaceae 
(1). Species of Rhodoturla produce pinked, orange 
or red colonies on Sabouraud´s agar, the varying in 
its color due to the presence of carotenoid pigments. 
Morphological descriptions of Rhodoturla yeasts have 
been characterized with softy, smooth, moist to mucoid(2)

Rhodotorula genus contains 37 species, out of all, 
only three species have been caused human infections. 

These three species are R. glutinis, R. minuta and R. 
mucilaginosa (3). 

In nature, Rhodotorula  yeasts are widespread. 
Therefore, the researcher can be isolated from 
different environmental sources (4). Pathogenic human 
Rhodotorula species have been associated with different 
problems including dermatological, respiratory, and 
urinary tracts infections (5).

Infection with Rhodotorula is much less 
common than other yeast causes such as Candida and 
Cryptococcus. Nevertheless, the number of infections has 
clearly increased during the last few years (6). Brazilian 
epidemiological study at a teaching hospital, about 
2.3% of fungal blood causes were Rhodotorula species, 
compared to other yeasts of Candida and Cryptococcus, 
with a percentage (83.4% and 6.6%) respectively (7).
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Almost patients infected with Rhodotorula fungemia 
infection have suppression in immune system including 
(Acquired Immunodeficiency Syndrome (AIDS), 
malignancy tumors, organs transplant, long spectrum 
of corticosteroid use, or diabetes) (8,9). Another study 
estimated the mortality of Rhodotorula infections about 
12.6%. In fact, some cases of these infections have 
evolved without antifungal drug (9).

	 Fungal Mycotic keratitis also known as 
Oculomycosis is an important ocular infection caused by 
fungi, especially in workers. The most common genera 
causes of fungi are: Fusarium, Aspergillus, and Candida 
and rare causes by Curvularia and Rhodotorula (10).

	 Onychomycosis fungal infections caused 
by Rhodotorula mucilaginosa have been reported in 
immunocompromised hosts. Therefore, Rhodotorula 
species are uncommon agents in etiology of 
onychomycosis (11).

	 Complication rate is higher in 
immunocompromised patients with Otomycosis which 
etiologically due to Aspergillus and Candida and rarely 
by Fusarium, Rhodotorula and Cryptococcus (12). 

Materials and Methods

This study took place at Baquba teaching 
Hospital, located in Diyala governorate, Iraq. A 

medical questionnaire form was used of each patient. 
One hundred five specimens were collected from 
immunocompromised patients with (Oculomycosis, 
Onychomycosis and Otomycosis) under the advising of 
consultant physicians for a period of 14 months. 	 T h e 
yeast cultures were monitored using different culture 
media including (Sabouraud´s dextrose agar (SDA), 
Cornmeal-Tween 80 agar and Potato dextrose agar). 	
All isolates of R. mucilaginosa were initially plated 
on Sabouraud´s dextrose agar and incubated at 35°C 
for 48 hrs to ensure the purity and viability of studied 
yeast. Isolates were stored frozen in 20% glycerol at 
either −20°C until the study was performed. 	
Rodoturella mucilaginosa identified according to 
the routine method including (colonial morphology, 
absence of pseudohyphae, urease production and growth 
at 37°C) which used in the mycology laboratory(13). All 
isolates of yeast characterized with spheroidal to oval 
budding cells and pink to red in color because its ability 
to produce carotenoid (14). 

Results

Macroscopic and microscopic examinations:

	 Cultured colonies of R. mucilaginosa on 
Sabouraud´s dextrose agar showed orange to pink in 
color and are smooth to mucoid colonies. Microscopy 
of India ink stained smear of the SDA cultured showed 
budding yeast cells without pseudohyphae (Figure 1).

Figure 1: A: Rodotorula mucilaginosa colonies streaked on SDA
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B: Rodotorula mucilaginosa stained with India ink (40X) 

	 One hundred five specimens had been included in this survey concerning infection groups (Table 1). 

Table 1: Percentage of culture results according to infection groups 

Culture results

Infection groups

Total
No. %Oculomycosis

No. %
Onychomycosis No. 

%
Otomycosis

No. %

Positive 7 14% 18 36% 4 8% 29 19.3%

Negative 43 86% 32 64% 46 92% 121 80.7%

Total 50 100% 50 100% 50 100% 150 100%

Upon stratification of age group, R. mucilaginosa was most isolated from age group (41-60) years among 
Oculomycosis and onychomycosis patients, with a percentage 42.8% and 33.3%, respectively. Whereas among 
Otomycosis, the age group (˃60) years was most infected with studied yeast (50%) (Table 2). 

Table 2: Percentage of Rhodotorula mucilaginosa in immunocompromised patients in comparison with 
different infections concerning age groups

Age groups

Infection groups

Total
No. %Oculomycosis

No. %
Onychomycosis No. 

%
Otomycosis

No. %

<20 years 0 0% 3 16.7% 0 0% 3 10.4%

21-40 years 2 28.6% 4 22.2% 1 25% 7 24.1%

41-60 years 3 42.8% 6 33.3% 1 25% 10 34.5%

˃60 years 2 28.6% 5 27.8% 2 50% 9 31%

Total 7 100% 18 100% 4 100% 29 100%

According to the patients´ gender, Males were more infected with R. mucilagniosa than females among 
Oculomycosis and onychomycosis, with percentage (57.1% and 61.1%), respectively (Table 3). 
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Table (3) Percentage of Rhodotorula mucilaginosa in immunocompromised patients

in comparison with different infections concerning their gender 

Patients´ Gender

Infection groups
Total
No. %Oculomycosis

No. %
Onychomycosis No. 

%
Otomycosis

No. %

Male 4 57.1% 11 61.1% 2 50% 17 58.6%

Female 3 42.9% 7 38.9% 2 50% 12 41.4%

Total 7 100% 18 100% 4 100% 29 100%

Discussion

The use of steroids on long term may lead 
to development of fungal infections in particular 
Immunocompromised patients such as patients of 
diabetes, organs transplant, HIV, cancer. Treatment of 
studied infections should be initiated against eradicating 
R. mucilaginosa in order to prevent development of 
resistant strains (12)

Although, Infections caused by Rhodotorula are 
rarely incidence in recent years, but its more frequently 
isolated in Asia-pacific regions (15). Rhodotorula 
species were revealed to be the fourth most frequently 
causative agent among other yeasts isolated from 
clinical specimens (16). Rodotorula infection which were 
previously thought to be non-pathogenic but, are isolated 
from clinical specimens (17). 

According to recent studies, Our results disagree 
with (18) who revealed that age group (20-40) most 
infected with R. mucilaginosa. There are no previous 
data regarding the correlation between R. mucilaginosa 
with patients´ gender. The genus of Rhodotorula is 
widely distributed in hospitals and could be critical as 
nosocomial fungal infections in particular in patients 
who undergo immune-suppression (19). The recent results 
is affected by several factors; such as temperature, 
humidity, time of day and human activities. 

Conclusion

From the finding results, it can be concluded that 
males are most suffering from Rodotorula mucilaginosa 
infection among Oculomycosis and onychomycosis. 

Also, it is more prevalent in age group (41-60) years. 

Recommendation

Molecular study of Rhodotorula species to detect 
substitution mutations that related to the pathogenicity. 

Acknowledgement: 	Most thanks to all stuff of 
Baquba teaching hospital for supporting this study. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq 

Conflict of Interest: The authors declare that they 
have no conflict of interest. 

Funding: Self-funding 

References

1. 	 Fell JW, Boekhout T, Fonseca A, Scorzetti G, 
Statzell-Tallman A. Biodiversity and systematics 
of basidiomycetous yeasts as determined by large-
subunit rDNA D1/D2 domain sequence analysis. 
Int J Syst Evol Microbiol; 2000, 50 Pt 3:1351-71.

2. 	 Larone DH. Medically important fungi. 4th ed. 
Washington, D.C.: ASM Press; 2002.

3. 	 Goyal, R., S. Das, A. Arora, and A. Aggarwal. 
Rhodotorula mucilaginosa as a cause of persistent 
femoral nonunion. J. Postgrad. Med., 2008, 5425-
27.

4. 	 Vishniac HS, Takashima M. Rhodotorula arctica 
sp. nov., a basidiomycetous yeast from Arctic soil. 



Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4      2189

Int J Syst Evol Microbiol; 2010, 60(Pt 5):1215-8.

5. 	 Sánchez F -, Pedro G, Claudio R et al. 
Microbiological Characteristics and Susceptibility 
Patterns of Strains of Rhodotorula Isolated 
from Clinical Samples. Mycopathologia, 1999, 
145(3):109-12.

6. 	 Wirth F and Goldani L. Epidemiology of 
Rhodotorula: an emerging pathogen. Interdiscip 
Perspect Infect Dis; : 2012, 465717.

7. 	 Almeida G, Costa S, Melhem M, Motta A, Szeszs 
M, Miyashita F, et al. Rhodotorula spp. isolated 
from blood cultures: clinical and microbiological 
aspects. Med Mycol; 2008, 46:547-56.

8. 	 Hitasombat M, Kofteridis D, Jiang Y, Tarrand J, 
Lewis R and Kontoyiannis D. Rare opportunistic 
(non-Candida, non-Cryptococcus) yeast 
bloodstream infections in patients with cancer. J 
Infect; 2012, 64: 68–75. 

9. 	 Tuon F and Costa S. Rhodotorula infection. A 
systematic review of 128 cases from literature. Rev 
Iberoam Micol; 2008, 25:135-40.

10. Thomas P and Kaliamurthy J. Mycotic keratitis: 
epidemiology, diagnosis and management Clinical 
Microbiology and Infection; 2013, 19, (3): 210-
220.

11. Maurya V, Khatri K., Saroj M, Archana B, 
Seervi K., et al. Onychomycosis Caused by 
Rhodotorulaglutinis: A Case Report . Int.J.Curr.
Microbiol.App.Sci., 2015, 4(11): 331-335.

12. Joshi H. Effectiveness of Topical Treatment with 
Clotrimazole in Management of Otomycosis: An 
Institutional Based Study; Indian Journal of Basic 
& Applied Medical Research; 2011, 1 (1):130-134. 

13. 	 Nunes J , Fernando C,  Renata C, and  Arnaldo 
L. (2013). Molecular Identification, Antifungal 
Susceptibility Profile, and Biofilm Formation of 
Clinical and Environmental Rhodotorula Species 
Isolates. Antimicrob Agents Chemother. 2013 Jan; 
57(1): 382–389. 

14. 	 Hoog GS, Guarro J, Gené J, Figueras MJ. (2000). 
Atlas of clinical fungi, 2nd ed. Centraalbureau voor 
Schimmelcultures, Utrecht, The Netherlands.

15. 	 Garc´ a-Su´arez, J., G´omez-Herruz, P., Cuadros, 
J.A., Burgaleta, C. Epidemiology and outcome of 
Rhodotorula infection in haematological, 2011.

16. 	 Pfaller, M.A., Diekema, D.J., Gibbs, D.L. et al. 
Results from the ARTEMIS DISK global antifungal 
surveillance study, 1997 to 2007: 10.5-year analysis 
of susceptibilities of noncandidal yeast species 
to fluconazole and voriconazole determined by 
CLSI standardized disk diffusion testing. J. Clin. 
Microbiol., 2009, 47(1): 117 123.

17. 	 Walsh, T.J., Groll, A., Hiemenz, J. et al. Infections 
due to emerging and uncommon medically 
important fungal pathogens. Clin. Microbiol. 
Infect., 2004, 10(1): 48 66.

18. 	 Zaas A, Molly B, Wiley S, Barbara A, Jackie L. and 
John R. Risk of Fungemia Due to Rhodotorula and 
Antifungal Susceptibility Testing of Rhodotorula 
Isolates. J. CLIN. MICROBIOL; 2003, 41(11): 
5233-35.

19. 	 Seifi Z, Ali M and Sharzad H. Isolation, Identification 
and Susceptibility Profile of Rhodotorula Species 
Isolated From Two Educational Hospitals in Ahvaz. 
Jundishapur J Micro., 2013, 6(6):1-7.


