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Summary Pityriasis versicolor is a frequent mycosis and the use of systemic corticotherapy is

one of its predisposing factors. This is an observational, cross-sectional, analytical

and comparative study, conducted from January 2012 to January 2013 in the fol-

lowing outpatient clinics: Dermatology Service, Cassiano Antonio Moraes Hospital

(HUCAM), Vit!oria, ES, Brazil; Nephrology Service, HUCAM; and Leprosy Department,

Maru!ıpe Health Unit, Vit!oria, ES, Brazil. Patients, undergoing long-term systemic

corticotherapy (or not), were assessed with respect to the presence of pityriasis versi-

color. If there was mycosis, a direct mycological examination would be carried out.

The SPSS 17.0 software was used for the statistical analysis. From the total of 100

patients, nine had pityriasis versicolor, being eight from the corticotherapy group

and one from the group with no use of corticosteroids. Regarding the patients with

mycosis, the prevalent age ranged from 20 to 39 years, with six patients; six were

women; seven mixed race; eight were undergoing long-term systemic corticotherapy;

seven were taking low-dose systemic corticosteroids; four had leucocytosis; five had

normal total cholesterol and triglycerides; and four had normal glycaemia. There

was increased frequency of pityriasis versicolor in the group undergoing systemic

corticotherapy with statistical significance, corroborating the only study on the topic

(1962).
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Pityriasis versicolor

Pityriasis versicolor is a frequent superficial mycosis,

determined by Malassezia yeast, found in normal skin

biota of 90% of adults. From the world occurrence, it is

most common in tropical regions, due to the hot and

humid climate, without a distinction of sex or race.1,2

The presence of lipids in the skin favours Malassezia dur-

ing postpuberty due to the apex of sebaceous glands

development stimulated by sex hormones from this time

of life.3–8 In areas rich of sebaceous glands, Malassezia

occurs in the yeast phase (saprophytic form) and, under

stimulation of trigger factors, it becomes a mycelium

(opportunistic phase), causing mycosis.2,9

The triggering of mycosis is due to a set of factors:

use of skin moisturisers; high humidity and tempera-

ture of the climate; hyperhidrosis; use of systemic

corticosteroids; and genetic predisposition, among

others.9–11 Systemic corticosteroids would increase the

frequency of mycosis by changing the lipid composi-

tion of the cutaneous surface or by immunocompro-

mising the individual.12–14

Clinically, the lesions are limited spots, initially

rounded, confluent, of varied colours, with
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furfuraceous scales, observed by stretching the skin

distally (Zileri’s sign), and they predominate in the

upper portion of the trunk and proximal areas of the

upper limbs. Most cases are asymptomatic.1,2 The

diagnosis is clinical and obtained through direct myco-

logical examination.2 For the localised forms, the

treatment is topical with antifungal imidazole deriva-

tives. In diffuse forms, 2.5% selenium sulphide in

shampoo, 25% sodium hyposulphite, or imidazole

derivatives orally administered can be used.15

Glucocorticoids

Glucocorticoids are effective in the management of

inflammatory and autoimmune diseases, including

dermatologic diseases, due to their anti-inflammatory

and immunosuppressive effects. However, their use

can trigger complications.16–18 There are several corti-

costeroids actions: regulation of carbohydrates, lipids

and proteins metabolism; preservation of the normal

function of the cardiovascular, immunological and

endocrine systems, etc.16,19

Glucocorticoids promote hyperglycaemia because

they increase hepatic gluconeogenesis and peripheral

resistance to insulin. They also alter the lipid metabo-

lism, increasing the lipoproteins of low and high densi-

ties and, more commonly, the triglycerides.16,18

Treatments undergone for more than 30 days are con-

sidered long term, forcing gradual discontinuation of

the drug.20

The use of oral corticosteroids in high doses and for

long periods can lead to complications.18 The risk of

infections, including fungal, is caused by the inhibition

of the inflammatory response and the immunosuppres-

sive effects of these drugs.18,20,21 In 1962, Boardman

et al. [22] observed the occurrence of pityriasis versi-

color in patients taking the medication.

Therefore, this study was conducted to assess

whether long-term use of systemic corticosteroids pre-

disposes to increased frequency of pityriasis versicolor

and to search how this influence occurs, whether by

mechanism of immunosuppression or by change in

glucose and lipid metabolism, through white blood cell

(WBC) count, lipidogram and glucose levels analyses

among patients using systemic corticotherapy or not.

Materials and method

This is an observational, cross-sectional, analytical

and comparative study, conducted from January 2012

to January 2013 in the following outpatient clinics:

Dermatology Service, Cassiano Antonio Moraes

Hospital (HUCAM), Vit!oria, ES, Brazil; Nephrology Ser-

vice, HUCAM; and Leprosy Department of Maru!ıpe

Health Unit, Vit!oria, ES, Brazil.

Patients with certain underlying disease undergoing

long-term corticotherapy or not were selected and they

composed two groups: patients using systemic corticos-

teroids (oral prednisone) for more than 30 days and

patients who were not using this therapy. In case they

agreed, a dermatological exam of the integument

would be performed to verify the existence of pityriasis

versicolor and subsequently a standard record would

be filled out with identification data and latest results

of laboratory exams (WBC count, lipidogram and

blood glucose).

In patients with mycosis, scales were collected from

the spots with a sterile scalpel blade to confirm the

diagnosis through the direct mycological examination.

This procedure consisted of applying a drop of 20%

potassium hydroxide to the material collected on a

glass slide to observe it under an optical microscope.

The examination result was positive, observing thick

and sinuous pseudofilaments and rounded blastosp-

ores, arranged as a bunch of grapes.

In the occurrence of mycosis, the following data of

lesions were recorded: colour; location; symptoms; pre-

vious history of the disease; family history; and use of

skin moisturisers. Based on the research conducted by

Framil et al. [23], the location of lesions was categor-

ised as follows: mild (affecting only one region of the

body), moderate (affecting more than one to three

regions of the body) and disseminated (more than

three regions of the body affected).

The variable ‘corticosteroid dose’ was categorised on

the basis of the study conducted by Zonana-Nacach

et al. [24], who assessed the effects of corticotherapy

in patients with systemic lupus erythematosus, whose

oral doses administered were divided into two catego-

ries: high doses (above or equal to 60 mg day!1); and

low doses (less than 60 mg day!1).

All the patients with mycosis under study had been

treated appropriately. Exclusion criteria were as fol-

lows: (a) use of glucocorticoids for less than 30 days;

(b) use of other immunosuppressive drug; (c) patients

with HIV infection; and (d) patients under 18 years of

age.

The SPSS version 17.0 software (SPSS Inc., Chicago,

IL, USA) was used for the statistical analysis, perform-

ing the chi-square test to calculate odds ratio (OR) and

95% confidence interval (95% CI), taking the signifi-

cance level of P ≤ 0.05 as a basis for qualitative vari-

ables. The absolute and relative frequencies of the

following variables were determined: demographic
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(age, sex, occupation and race); clinical (colour of the

lesions, location, presence/absence of symptoms, prior

personal history of mycosis, family history and use of

skin moisturisers), with respect to patients with pityri-

asis versicolor, using systemic corticotherapy or not

and their doses and laboratory exams (WBC count,

lipidogram and blood glucose).

The study was approved by the Ethics Committee of

the Health Sciences Center, Federal University of

Esp!ırito Santo, keeping the privacy of patients who

consented in writing to participate in the research.

Results

In the study period, 100 patients with nephrological,

rheumatological and dermatological diseases of various

aetiologies were cared for. From this group, 50

patients were undergoing long-term systemic cortico-

therapy and 50 were not. The median age was

40 years, the average was 40 years and 9 months

(standard deviation: 13 years and 7 months), the min-

imum age was 18 years and the maximum 74 years.

Pityriasis versicolor occurred in nine cases out of a

total of 100 patients, confirmed by direct mycological

examination. Eight patients belonged to the cortico-

therapy group and one to the group with no treat-

ment, representing a statistically significant difference

(OR = 9.33; 95% CI: 1.12–77.7; P = 0.031).

With respect to colour, the analysis of the charac-

teristics of pityriasis versicolor lesions showed predomi-

nance of hypochromic spots in eight cases (88.9%)

and one (11.1%) with light-brown lesions. Regarding

the topography, there were two cases (22.2%) charac-

terised as mild, four moderate cases (44.4%) and three

disseminated (33.3%). Four patients (44.4%) had

symptoms (itching) and two (22.2%) confirmed prior

personal history of mycosis. Four patients (44.4%)

have had positive family history for the disease and

three (33.3%) commonly applied moisturisers.

The group of patients with pityriasis versicolor was

compared with the group without the mycosis with

respect to the demographic variables, as shown in

Table 1. Table 2 shows the absolute and relative fre-

quencies of patients with and without pityriasis versi-

color according to the use or non-use of systemic

corticotherapy and their doses. Laboratorial variables

are described in Table 3, comparing the groups of

patients with and without mycosis with those who

had the values of WBC count, lipidogram and fasting

blood glucose entered in the medical records.

With respect to WBC count and corticotherapy, the

group taking oral corticosteroid had the following

results: 27 (60%) patients had values between 4000

and 10 000 leucocytes (normal); two (4.4%) had val-

ues less than 4000 leucocytes (leucopenia); and 16

(35.6%) had values greater than 10 000 leucocytes

(leucocytosis). In the group of patients who were not

undergoing corticotherapy, the results were: 34

(77.3%) patients had values between 4000 and

10 000 leucocytes; one (2.3%) had smaller value than

4000 leucocytes; and nine (20.5%) had values greater

than 10 000 leucocytes (Fig. 1).

The lipidograms were analysed with respect to the

use/non-use of oral corticosteroid and, considering

normal values up to 200 mg dl!1 and increased val-

ues above this level. The analyses revealed the

Table 1 Absolute and relative frequencies of demographic char-

acteristics between the groups with and without pityriasis

versicolor.

Pityriasis versicolor

Yes No

N % N % P

Age (years)

18–19 1 11.1 3 3.3 0.167

20–29 3 33.3 14 15.4

30–39 3 33.3 25 27.5

40–49 1 11.1 21 23.1

50–59 0 0 22 24.9

60–69 1 11.1 3 3.3

70–79 0 0 3 3.3

Sex

Male 3 33.3 37 40.7 0.480

Female 6 66.7 54 59.3

Race

White 1 11.1 38 41.8 0.069

Mixed 7 77.8 50 54.9

Black 1 11.1 3 3.3

Total 9 100 91 100

Table 2 Absolute and relative frequencies with respect to the

use and non-use of corticotherapy and its doses between the

groups with and without pityriasis versicolor.

Pityriasis versicolor

Yes No

N % N % P

Corticotherapy

Yes 8 88.9 42 46.9 0.031

No 1 11.1 49 53.8

Dose

Low 7 77.8 35 38.5 0.622

High 1 11.1 7 7.7

Does not apply 1 11.1 49 53.8

Total 9 100 91 100
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following results: the group undergoing corticotherapy

had 22 (52.4%) patients with total cholesterol less

than 200 mg dl!1 and 20 (47.6%) with total choles-

terol greater than this value. The group that was not

using corticosteroids had: 26 (65%) patients with nor-

mal values of total cholesterol and 14 (35%) with

increased total cholesterol, without statistical

significance (OR = 0.592; 95% CI: 0.244–1.440; P =

0.270). The distribution is shown in Fig. 2.

Still, with regard to the lipidograms, the results

obtained for triglycerides – considering normal values

up to 150 mg dl!1 and increased values above this level

– were: 16 (43.2%) patients with normal values of tri-

glycerides; and 21 (56.8%) with increased values in the

group taking systemic corticosteroid; and 25 (62.5%)

patients within the normal range of triglycerides; and

15 (37.5%) with increased levels in the group that was

not using corticosteroids, without statistical significance

(OR = 0.457; 95% CI: 0.184–1.139; P = 0.112). The

distribution of the variable is shown in Fig. 3.

Regarding the glucose metabolism, values up to

100 mg dl!1 were considered normal fasting blood

glucose and values above this level were considered

increased (glucose intolerance). Thus, it was observed

that from the individuals taking systemic corticoste-

roid, 32 (82.1%) had normal fasting blood glucose

and seven (17.9%) had it increased. In the group with

no treatment, 31 (73.8%) patients were within the

range considered normal and 11 (26.2%) within the

altered range, without statistical significance (OR =

1.622; 95% CI: 0.557–4723; P = 0.431).

Discussion

Even though the relationship between systemic corti-

costeroids and fungal infections have been studied in

the past, only a systematic and controlled research22

Table 3 Absolute and relative frequencies of laboratorial charac-

teristics between the groups with and without pityriasis

versicolor.

Pityriasis versicolor

Yes No

N % N % P

WBC count

Leucopenia 0 0 3 3.7 0.186

Normal 3 42.9 58 70.7

Leucocytosis 4 57.1 21 25.6

Total 7 100 82 100

Total cholesterol

Normal 5 71.4 43 57.3 0.694

Hypercholesterolaemia 2 28.6 32 42.7

Total 7 100 75 100

Triglyceridaemia

Normal 5 71.4 36 51.4 0.438

Hypertriglyceridaemia 2 28.6 34 48.6

Total 7 100 70 100

Glucose

Normal 4 80 59 77.6 1.000

Glucose intolerance 1 20 17 22.4

Total 5 100 76 100

Figure 1 Number of patients undergoing corticotherapy or not

with respect to WBC count.

Figure 2 Distribution of cholesterolemia between the groups of

patients undergoing corticotherapy or not.
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was intended to assess the effects of corticotherapy on

pityriasis versicolor.

In this study, 16% cases of pityriasis versicolor were

found in patients undergoing long-term systemic corti-

cotherapy, compared to the group that was not using

corticosteroid (2%), with statistical significance

(P = 0.031), corroborating the data obtained by

Boardman et al. (1962), who found 10 (9.4%) individ-

uals with pityriasis versicolor among 106 patients

undergoing corticotherapy and no case in the group of

82 patients that were not undergoing the therapy.

Experimentally, another study conducted by Burke

et al. (1961) assessed the relationship between tinea

versicolor and corticosteroids. Scales of mycoses or cul-

tures of Pityrosporum orbiculare were inoculated in 21

individuals, six of which had endogenous or exoge-

nous hypercortisolism. These six patients developed, at

least, microscopic evidence of the presence of Mala-

ssezia furfur, whereas only one patient from the other

15 without hypercortisolism developed mycosis.22,25

With respect to the colour of the fungal lesions,

there was a predominance of hypochromic spots, cor-

roborating the results obtained by Chetty et al. [12],

Morais et al. [26], Ghosh et al. [27] and Santana et al.

[28].

Most patients had more than one topography

affected by mycosis, with a prevalence of moderate

forms, followed by the disseminated form. This result

is similar to that found by Framil et al. [23], whereas

Morais et al. [26] found predominance of the

disseminated form. The three studies reinforce the data

in the literature, which state that confluence of lesions

until they reach large areas of skin is common.3,12,29

The results for the variable ‘symptoms’ were bal-

anced, resembling the results obtained by Morais et al.

[26], Ghosh et al. [27] and Rao et al. [30]. However,

the results of this study are in contrast with those in

the literature, which describes the disease as asymp-

tomatic or oligosymptomatic, in most cases.1,29

The previous personal history of pityriasis versicolor

was negative in 77.8% of the cases; however, Morais

et al. [26], Ghosh et al. [27] and Santana et al. [28]

found balanced results, with 52.6%, 48.1% and

55.2% respectively. The result of this study differed

from that of the literature, which mentions the recur-

rences of mycoses as common, contributing to its re-

cidivating characteristic and occurring in 60%

patients in the first year after treatment and 80% in

the second year.31,32

The family history was positive in almost half the

cases. This result is comparable to that obtained by

Rao et al. [30] (38.3%), Hafez et al. [33] (39%) and

Terragni et al. [34] (43.8%) and in disagreement with

Chetty et al.[12] (21%), Burke et al. [25] (17%), Ghosh

et al. [27] (25.5%), Faergmann et al. [35] (18.8%) and

He et al. [36] (21.2%).

Hafez et al. [33] and He et al. [36] studied the influ-

ence of genetics on mycoses and they found a likely

multifactorial inheritance pattern for pityriasis versi-

color, following a polygenetic additive model. The fac-

tors precipitated the disease in genetically predisposed

individuals.

Regarding the use of skin moisturisers, the results

(relative frequencies) were similar to those found by

Morais et al. [26]. Roed-Petersen et al. [37] argued

that the use of lotions in the integument would favour

Malassezia and pityriasis versicolor, by making the skin

more oily and due to the fact that long-chain fatty

acids favour fungal proliferation by serving as

substrates.

Mycosis predominated within the range from 20 to

39 years of age, corroborating with data found by

Burke et al. [24], Rao et al. [30], He et al. [35] and

Framil et al. [38]. In other studies, such as those con-

ducted by Chetty et al. [12], Morais et al. [26] Ghosh

et al. [27] and Arenas et al. [39] the first decade was

the predominant group. The results reinforce the liter-

ature that describe tinea versicolor as more frequent

in adolescents and young adults.2

Females were predominant in the group with pityri-

asis versicolor, as observed by Santana et al. [28],

Faergmann et al. [34], Furtado et al. [40] Bel!em et al.

Figure 3 Distribution of cholesterolemia between the groups of

patients undergoing corticotherapy or not.
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[41] and Miranda et al. [42]. This result disagrees with

those found by Chetty et al. [12], Burke et al. [25],

Morais et al. [26], Ghosh et al. [27], Rao et al. [30],

He et al. [36] Framil et al. [38] and Kyriakos et al.

[43], in which males were prevalent.

Kyriakos et al. [43] attributed the predominance of

male cases to excessive sweating due to increased

exposure of men to physical efforts, whereas He et al.

[35] suggested that there was greater activity of the

sebaceous glands in men due to increased production

of sex hormones. There was a predominance of

females in other studies and He et al. [35] attributed

the fact to women’s aesthetics concern.

Mycosis prevailed in mixed race patients, corrobo-

rating data found by Morais et al. [26] and differing

from Burke et al. [25] and Bel!em et al. [41], who

found predominance of white patients. These divergent

results may be explained by the epidemiological differ-

ences between populations of each sample. Chetty

et al. [12] observed high incidence of tinea versicolor

in Madras (India), a region with tropical climate, and

proposed that this fact was a result of the largest num-

ber of sebaceous glands of black inhabitants of tropical

areas.

The region of the study has hot and humid climate

and racial variation, with significant share of browns

and blacks. The tropical climate favours for hyperhi-

drosis, which in turn contributes to the outbreak of

tinea versicolor. This relationship, however, is difficult

to measure and still, some authors reported no racial

differences in sweating.44,45

To assess how the influence of corticotherapy on

the triggering of pityriasis versicolor occurs, the vari-

ables WBC count, lipidogram and blood glucose were

analysed in relation to the use or non-use of systemic

corticosteroid and the absolute and relative frequencies

of these variables among patients with and without

mycosis were described.

Systemic corticotherapy caused little leucopenia,

keeping a normal number of leucocytes in most cases.

Regarding the group without corticotherapy, the treat-

ment led to more cases of leucocytosis. These data also

corresponded to the results of WBC count in patients

with pityriasis versicolor. Therefore, the mechanism of

immunosuppression caused by the drug was not due

to leucopenia.16,18

Indeed, corticotherapy causes leucocytosis, mainly

at the expense of neutrophilia. Thus, the results

obtained allow concluding that the mechanism by

which the corticosteroids increase the frequency of pit-

yriasis versicolor might even be due to an immuno-

suppressant effect, in this case qualitative, but not

measurable in the study. The hypothesis that immuno-

suppression is due to the overall decrease of leucocytes

(quantitative) has been discarded.16,18

The distribution of the variable ‘dose’ between the

groups with and without pityriasis versicolor showed

predominance of lower doses in the group with myco-

sis, suggesting that high doses (immunosuppressive)

were not required to cause fungal infection and that,

therefore, it may not be caused by immunosuppression.

The effect of systemic corticosteroid on the lipido-

gram showed a greater number of cases in which

there was hypercholesterolaemia and hypertriglyceri-

daemia when compared to the group without cortico-

therapy. These results corroborate with the literature

that describes increased LDL cholesterol and triglyce-

rides in patients undergoing corticotherapy. However,

in the description of the lipidogram frequencies, most

patients with pityriasis versicolor showed normal cho-

lesterolaemia and triglyceridaemia, hindering the

hypothesis that while altering the lipid metabolism,

glucocorticoids would change the cutaneous lipid com-

position, thus favouring mycosis.16,18

Burke et al. [25] suggested that a biochemical or

functional change on the cutaneous surface would

make an individual susceptible to tinea versicolor and

this change in the lipid film of the integument would

be genetically predetermined and precipitated by other

factors, such as the systemic corticotherapy. On the

other hand, Boardman et al. [22] studied the composi-

tion of the skin of patients with and without pityriasis

versicolor and found no significant differences between

the groups.

Finally, normal fasting blood glucose was prevalent

among patients with mycosis. This result is consistent

with those obtained by comparison between levels of

fasting blood glucose and use/non-use of corticoster-

oids, which in turn revealed no significant number of

patients with hyperglycaemia in the group taking sys-

temic corticosteroids. This fact reinforces the sugges-

tion by Mandel et al. [46], who stated that increased

blood glucose levels would not function as an isolated

precipitating factor for the development of mycosis. It

also corroborates the findings of Garc!ıa-Ilumbr!ıa et al.

[47] who did not observe greater susceptibility to pity-

riasis versicolor in diabetic patients when compared to

non-diabetic patients.

It is concluded that long-term systemic corticothera-

py increased the frequency of pityriasis versicolor, but

the distribution of laboratorial variables among

patients with pityriasis versicolor showed predomi-

nance of normal WBC count, lipidogram and fasting

blood glucose.

© 2014 Blackwell Verlag GmbH6

C. M. M. da Fraga et al.



Acknowledgments

The authors are thankful to: Cassiano Antonio Morais

University Hospital; Maru!ıpe Health Unit; and the par-

ticipating patients enrolled in the sample.

Conflict of interest

There is no conflict of interest.

References

1 Hu SW, Bigby M. Pityriasis versicolor: a systematic review of inter-

ventions. Arch Dermatol 2010; 146: 1132–40.

2 Crespo-Erchiga V, G!omez-Moyano E, Crespo M. Pityriasis versicolor

and the yeasts of genus Malassezia. Actas Dermosifiliogr 2008; 99:

764–71.

3 Zaitz C, Ruiz LRB, Souza VM. Dermatoses associadas #as leveduras do
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