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ABSTRACT 

BACKGROUND 

Pityriasis Versicolor is a superficial infection of the stratum corneum which is caused by a group of yeasts called Malassezia. 

 

OBJECTIVES 

To isolate and identify the causative fungi from clinically suspected cases of Pityriasis Versicolor by 10% KOH and to compare 

the results of 10% KOH with culture. 

 

METHODS 

100 clinically diagnosed cases of Pityriasis Versicolor of all age groups and both sexes, attending the Outpatient Department 

of Dermatology at Bapuji Hospital and Chitageri Hospital were included in this study. Skin scrapings from lesions of all cases 

were subjected to 10% KOH examination and culture. A control group of 50 healthy individuals was studied to know the normal 

fungal flora of the skin. Differentiation of all Malassezia species performed using morphological features and physiological tests 

including catalase reaction, Tween assimilation test and splitting of esculin. 

 

RESULTS 

Out of 100 clinically diagnosed Pityriasis Versicolor cases, 97(97%) cases showed characteristic arrangement of fungal elements 

in 10% KOH preparation and culture was positive in 68 cases. The most frequently isolated species was M. globosa (54.41%), 

followed by M. furfur (25%), M. sympodialis (11.76%) and M. obtusa (8.82%). In control group, M. globosa was the common 

isolate. 

 

CONCLUSION 

In comparison with culture results, the sensitivity and specificity of 10% KOH is 100% and 9.37% respectively. It does not 

require highly skilled personnel to perform or interpret results. The only disadvantage of KOH examination is that the Malassezia 

species cannot be differentiated. Culture is the gold standard, but it is time consuming and requires considerable expertise. 

Therefore, 10% KOH examination is a rapid, simple, sensitive and effective diagnostic test for Pityriasis Versicolor. M. globosa 

was the most common isolated species followed by M. furfur, M. sympodialis and M. obtusa. 
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INTRODUCTION: Pityriasis Versicolor (PV) is a common 

superficial fungal disease caused by a lipophilic yeast 

belonging to genus Malassezia.1 Yeast of the genus 

Malassezia are known to be members of the skin microflora 

of human and other warm-blooded vertebrates. Malassezia 

is commonly found in seborrheic areas in up to 90% adults 

& become pathogenic under certain circumstances such as 

warm and humid environment.2 

PV is common in late teens and young adults of both 

sexes and more prevalent in tropical region due to the 

relative high temperature & humidity. Factors like 

malnutrition, diabetes, parenteral steroid therapy, 

immunosuppression, pregnancy, Cushing's disease, act as 

predisposing factors. The lesions are characterised by a 

branny or furfuraceous consistency; discrete or confluent & 

appear as discoloured or depigmented areas of the skin. The 

affected areas are principally on the chest, abdomen, upper 

limbs & back.1 

Pityriasis Versicolor was described at the beginning of 

nineteen century by Eichstedt in 1946.1 The genus of 

Malassezia has undergone several taxonomical revisions. In 

the last reclassification by Gueho et al, seven distinct species 

were recognised within this genus, namely M. furfur, M. 
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pachydermatis, M. sympodialis, M. globosa, M. obtusa, M. 

restricta & M. slooffiae.2 Recently five more species have 

been identified, M. dermatis, M. japonica, M. yamatoensis, 

M. nana & M. equi.3,4,5 However, the acceptance of these 

new species is still under investigation. The first seven 

species have been well studied in relation to PV. There is 

only scanty information about the epidemiology & ecology 

of Malassezia species available & the clinical significance of 

these species not completely recognised. 

Pityriasis Versicolor can also be diagnosed by observing 

the golden yellow fluorescence of skin lesions under the 

illumination of Wood's lamp.2 In the laboratory, the 

diagnosis is confirmed by KOH mount examination of skin 

scrapings & by culture.2,6 

This study was undertaken to confirm clinically 

diagnosed cases of Pityriasis Versicolor, to identify 

Malassezia species and to compare the sensitivities of 

available diagnostic tests for PV. 

 

MATERIALS & METHODS: The study was carried out in 

the Department of Microbiology, JJM Medical College, 

Davangere between June 2008 to July 2009 after getting 

ethical clearance from Institutional Ethical Committee. A 

total of 100 clinically diagnosed Pityriasis Versicolor cases of 

all age groups & both sexes, attending the OPD of 

Dermatology at Bapuji hospital & Chitageri General Hospital 

were taken for this study. Both fresh and old cases were 

included in this study. Patients on antifungal treatment were 

not included in our study. 

A control group consisting of 50 clinically healthy 

individuals were selected randomly to study the normal 

fungal flora of the skin. After taking consent, a questionnaire 

was used to get informative data about history of each 

person. 

Specimens were taken by scraping the lesions with a 

sterile glass slide. In normal subjects, samples were taken 

from sites such as chest, abdomen, upper limbs, neck and 

back by means of cello tape & sterile swab for KOH 

examination & culture respectively.6,7 All samples were 

processed for: 

1. Microscopy using 10% KOH. 

2. Culture on SDA (Sabouraud Dextrose Agar) with 

chloramphenicol (0.005%) & Cycloheximide (0.05%) 

in duplicate. 

A layer of olive oil was poured over the medium in one 

tube, another tube was inoculated without olive oil. Both the 

tubes were incubated at room temperature (25-32°C) and 

the cultures were examined daily for a period of 2 weeks 

before discarding as negative.3 The isolated fungi were 

identified by their colony characters, microscopic 

morphology and physiological properties. 

 

Identification: 

a. Catalase Reaction: Presence of catalase was 

determined by using a 3% hydrogen peroxide 

solution in test tube and was considered positive if 

effervescence seen immediately. Lack of catalase 

activity is characteristic feature of M. restricta, while 

other species of Malassezia are catalase positive.2,8 

b. Tween Assimilation Test: According to the method 

reported by Guillot et al, ability to utilise different 

Tween compounds as a unique lipid supplement by 

Malassezia species was evaluated. Plates were 

systematically incubated at room temperature (25-

32°C). Utilisation of Tweens was assessed by the 

degree of growth around individual wells after 2,4 

and 7 days as ring of precipitation.8 

c. Splitting of Esculin: The beta-glucosidase activity 

of different Malassezia species was assayed using 

method described by Mayser et al.9 Here, loopful of 

fresh yeast was inoculated deeply in the esculin agar 

tube and incubated for 5 days at room temperature 

(25-32°C). The splitting of esculin is revealed by 

darkening of the medium. This test was used to 

distinguish M. sympodialis and M. obtusa from other 

Malassezia species.10 

 

STATISTICAL ANALYSIS: Statistical analysis was done 

using Statistical software Epi info. To identify association 

between categorical variables Chi square test and Fischer's 

exact test were used. A P value of < 0.05 was considered 

significant. 

 

RESULTS: 

 

Age 

group 

(yrs.) 

Study 

group 

no. of 

cases 

Percentage 

Control 

group 

no. of 

controls 

Percentage 

11-20 24 24 05 10 

21-30 59 59 35 70 

31-40 12 12 06 12 

41-50 03 03 02 04 

51-60 02 02 02 04 

Total 100 100 50 100 

Table 1: Age-wise distribution of  

pityriasis versicolor cases and controls 

 

Sex 

Study 

group 

no. of 

cases 

Percentage 

Control 

group 

no. of 

controls 

Percentage 

Male 62 62 27 54 

Female 38 38 23 46 

Total 100 100 50 100 

Table 2: Sex-wise distribution of pityriasis 

versicolor cases and controls 

 

Of the 100 patients (62 male; 38 female). The age 

group most commonly affected was 21-30 years [Table 1 & 

2]. Family history was seen in 24 cases. Majority of the 

patients (93) had hypopigmented macular patches and 7 

patients had hyperpigmented lesions. Fifty seven patients 

complained of itching. In 74 patients the lesions were 

present on back, in 60 on chest, in 57 on neck, in 42 on 



Jebmh.com Original Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 3/Issue 34/Apr. 28, 2016                                             Page 1629 
 
 
 

upper limbs, in 23 on shoulders, and in 12 on face. In all 

patients, the lesions were present on multiple sites. 

In 97 patients, 10% KOH mount showed the 

characteristic ''spaghetti and meatball'' appearance, while in 

3 patients KOH smear was negative. Of these 97 cases, 

growth was obtained on SDA (Sabouraud dextrose agar) 

with olive oil from 68 cases [Table 3]. 37(54.41%) isolates 

were M. globosa, 17(25%) were M. furfur, 8(11.76%) were 

M. sympodialis and 6(8.82%) were M. obtusa. There was no 

growth in SDA without olive oil, ruling out the presence of 

M. pachydermatis, the only lipid independent species. 

 

Culture 

  Positive Negative Total 

KOH Positive 68 29 97 

 Negative 00 03 03 

 Total 68 32 100 

Table 3: Comparison of Results of Culture and  
KOH Examination in Study Group 

 

  
Study 
Group 

% 
Control 
group 

% 

Culture 
Positive 68 68 18 36 

Negative 32 32 32 64 

 Total 100 100 50 100 

Table 4: Frequency of Culture Results in Pityriasis 
Versicolor Cases in Study Group Compared 

with Control Group 
 

Direct microscopic examination of specimen from 

control group showed only yeast form of the fungi. Culture 

was positive in 18(36%) out of 50 controls [Table 4]. Culture 

positive cases were higher in patients than in controls and 

these differences was statistically significant (P< 0.05; chi-

square value 14). In Pityriasis Versicolor lesions, the most 

commonly isolated species was M. globosa (54.41%) 

followed by M. furfur (25%), M. sympodialis (11.76%) and 

M. obtusa (8.82%). However, the most frequently isolated 

species in healthy individuals were M. globosa (50%), M. 

sympodialis (33.33%) and M. furfur (16.66%) [Table.5]. 

Overall, no differentiation in distribution of Malassezia were 

noted between patient group and healthy controls 

(P=0.105; chi 6.13). 

 

Species Study group Control group 

 No. Percentage No. Percentage 

M. globosa 37 54.41 9 50 

M. furfur 17 25 3 16.66 

M. sympodialis 8 11.76 6 33.33 

M. obtusa 6 8.82 0 0 

Total 68 100 18 100 
Table 5: Frequency of Distribution of Malassezia 

Species Isolated by Culture in Pityriasis Versicolor 
Cases in Study Group Compared with Control Group 

 

DISCUSSION: Pityriasis Versicolor affects all age groups 

except in small children and elderly individuals. In our study, 

highest number of positive cases were in age group of 21-

30 years (59%) followed by 11-20 years (24%). This is 

comparable with the studies conducted by Ruth C.Burke, 

Siddhartha Dutta et al and Sanjiv Grover et al in which young 

adults of 21-30 years were most affected, suggesting that 

the peak of the infection is coincided with ages when sebum 

production is in the highest level.11,12,13 

PV is less common in children (12%) and only rarely 

found in elderly, as we have only 2 cases of PV over 50s. 

The present study correlates with the findings of U. K. Singh 

et al, Gatha S. Rao et al and Deepak Kumar et al. in male 

preponderance (62%).14,15,16 

Higher incidence in males may be due to more outdoor 

activity leading to increased exposure to sunlight, dust and 

sweating. However, P. Imwidthaya et al and Bita Tarazooie 

et al in their study showed females are more commonly 

affected than males, which may be due to extra attention of 

women to their beauty and skin hygiene.3,17 Also there are 

reports indicating no significant differences of PV between 

sexes.18 

A positive family history was obtained in 24 patients 

indicating the role of hereditary factor in the transmission of 

the disease. Studies conducted by Ruth C. Burke, Gatha S. 

Rao et al, Deepak Kumar et al and Faergemann and 

Fredrikson, reported a positive family history of 17%, 

38.3%,6% and 18.8% respectively.11,15,16,19 Gatha S. Rao et 

al, P Imwidthaya et al and V.Crespo Erchiga et al reported 

that 75%, 83% and 58.34% patients had hypopigmented 

lesions, 17%, 34.37%, and 8.3% had hyperpigmented 

lesions and 7.29% and 16.6% had mixed variety of lesions 

respectively.15,17,20 In our study, 93 patients had 

hypopigmented lesions and 7 patients had hyperpigmented 

lesions, which is comparable to all studies mentioned above. 

In this study, the most affected areas were the back, chest 

and upper limbs which is comparable with studies conducted 

by Tarazooie B et al and Gupta AK et al.3,21 The distribution 

of Malassezia species on back and chest is parallel with the 

density and activity of pilosebaceous glands in these areas. 

 

Study Series Total no. of cases KOH positive Percentage Culture positive Percentage 

Present study 100 97 97 68 68 

Jan Faergemann et al (1979)22 14 14 100 14 100 

Rajshekar N et al (1997)23 100 100 100 60 60 

Siddartha Dutta et al (2002)12 427 427 100 250 58.54 

Kindo A. J et al (2004)24 70 70 100 48 68.75 

Bita Tarazooie et al (2004)3 94 93 98.9 75 79.8 

A. Ebrahimzadeh et al (2009)25 338 338 100 272 80.5 

Saurabh Ajit Deshpande et al 
(2014)26 

50 37 74 26 52 

Table 6: Comparative Studies in KOH Mount and Culture 
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Author Year 

Percentage 

of Culture 

Positive 

Commonest 

Malassezia sp 

Isolated 

% 

Present 

study 
2009 68 M. globosa 55 

V. Crespo 

Erchiga  

et al20 

2000 97 M. globosa 60 

Sidhartha 

Dutta  

et al12 

2002 58.54 M. globosa 54.4 

Kindo A.J 

et al24 
2004 68.57 M. sympodialis 58 

Bita-

Tarazooie 

et al3 

2004 79.8 M. globosa 53.3 

Saurabh 

Ajit 

Deshpande 

et al26 

2014 52 M. restricta 46.67 

Table 7: Spectrum of Isolates in 

Comparison with Other Studies 

 

In the direct exam, 97% of PV samples yielded positive 

results, classical feature so called ''spaghetti and meatball'' 

were seen, confirming the significance of yeast-mycelium 

conversion in pathogenesis of this infection. Significant 

differences were obtained between the sensitivity of direct 

examination (97%) and culture (68%). It can probably be 

attributed to the condition of the subjects on the day of 

examination and sampling such as receiving antifungal 

treatment or possibly taking shower.25 

By doing culture, various Malassezia species can be 

distinguished by studying morphological and physiological 

characters. Study conducted by Jan Faergemann et al 

reported 100% culture positive which is higher than our 

result may be due to use of more enriched medium, peptone 

glucose yeast extract medium containing glycerol 

monostearate (2.5 g/L), Tween 80(2 mg/L) and overlaid 

with olive oil to isolate Malassezia species.22 In the present 

study, the recovery rate of Malassezia species from PV 

lesions was 68%, which was comparable with the results 

obtained by Kindo AJ et al. (68.57%) but was higher than 

that of studies of Rajashekar N et al and Siddhartha Dutta 

et al.12,23,24 [Table 6]. The difference may be due to the fact 

that margin of the PV lesions might be used to collect 

specimens. Crespo Erchiga V et al yielded more viable 

materials from center of the PV lesions. Hence we scraped 

center of the lesions instead of the borders to increase 

recovery rate of the organism and avoid isolation of 

surrounding commensal species.20 Considering culture as 

gold standard, the sensitivity, specificity, positive predictive 

value, negative predictive value and overall accuracy of KOH 

examination were 100%, 9.37%, 70%, 100% and 70% 

respectively. 

In the present study, most common species isolated 

were M. globosa (54.1%) followed by M. furfur (25%), M. 

sympodialis (11.76%) and M. obtusa (8.82%) which 

correlates well with studies done by V. Crespo Erchiga et al, 

Siddhartha Dutta et al and Bita Tarazooie et al.3,12,20 [Table 

7]. This was contrary to observation of Makimura et al, who 

isolated M. furfur and M. sympodialis as predominant 

species.27 Although Gupta et al, isolated M. sympodialis as 

the predominant agent in PV in temperate climate, they 

reported M. globosa as the main agent in tropical regions.21 

M. furfur was the second most frequent species isolated 

from PV lesions in the present study which was similar to the 

report of Dutta et al and Bita Tarazooie et al.3,12 

In conclusion, this study has shown that 10% KOH 

examination is a simple, sensitive and effective diagnostic 

test for PV. Culture is gold standard, but it is time consuming 

and it requires considerable expertise. The sensitivity of KOH 

with culture is 100% and does not require highly skilled 

personnel to interpret results. The disadvantages of KOH 

examination is that Malassezia species cannot be 

differentiated by KOH examination of skin scrapings. 

Speciation can be done only for epidemiological purposes 

and to carryout antifungal sensitivity test; since many cases 

have shown relapses. 
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