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Abstract

Background: Patients with end stage renal disease commonly present a 
spectrum of dermatological disorders. Each one has its own unique presentation 
and treatment approaches. Superficial fungal infections of the skin do not 
account for much in the end stage renal disease patients; hence most of the 
reports do not discuss this issue. In the present study we analyzed patients with 
end stage renal disease who had developed superficial fungal infections.

Methods: During January 2015 to June 2016, we tried to analyze 150 
patients with end stage renal disease, who developed superficial fungal 
infections and were undergoing haemodialysis at least thrice a week for a 
minimum of three months at our centre. 

Results: Out of the 150 suspected cases we identified, 36 cultures 
tested positive. The macroscopic examination of the scalp, skin and the nails 
revealed 2.2% Tinea capitis, 13.9% Tinea versicolor, 44.5% Tinea corporis, 
8.4% Tinea mannum, 16.8% onychomycosis, 5.7% Tinea cruris and 8.5% 
Tinea pedis. The culture examination highlighted 44.4% Trichyopyton rubrum, 
27.8% Trychophyton mentagrophyte, 2.8% Trychophyton violaceum, 2.8% 
Trichophyton verrucosum, 2.8% Microsporum canis, 2.8% Epidermophyton 
flucossum, 2.8% Scopulariopsis brevicaulis and 13.8% Malessesia). The 
predominant clinical abnormality observed was Tinea corporis and the prevalent 
fungal isolate was Trichophyton rubrum.

Conclusion: The current study illustrates that a significant number of 
patients with the end stage renal disease had a prevalence of superficial fungal 
infections; hence, a prompt recognition of skin lesions and the identification of 
these superficial fungi may alarm us so that early and the judicious management 
to reduce the associated morbidity and in turn to improve the quality of life in 
these patients is taken.
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minimum of three months at our centre. Dermatological evaluation 
and confirmation of the presenting lesions were done by the 
dermatologist. In all cases, data related to the age, sex, duration of the 
lesions, occupation, personal habits etc was noted. After a detailed 
clinical examination, the physical features of the scalp, skin and nails 
were recorded. A lot of care was particularly taken to record the past 
history of superficial mycotic infections.

Before obtaining a specimen, the infected areas were cleansed by 
swabbing them liberally with alcohol to eliminate as many bacteria 
as possible, because they can overgrow and inhibit the growth of 
dermatophytes. Scrapings and clippings were collected from the 
diseased portions of the scalp, skin and nails. When both the skin and 
the nails were affected, specimens were collected from both the sites. 

Each specimen was divided into two parts; one was taken for 
direct microscopic examination after 10% KOH solution treatment 
and the second was inoculated on sabouraud dextrose agar (M286) 
and sabouraud cycloheximide chloramphenicol agar (M664). Two 
successive cultures were performed to establish the colonization of 
the pathogen because successive sampling rarely demonstrates the 
same contaminant. Cultures were routinely incubated at 25–30°C 
and examined daily for up to 4 weeks. The identification of the 

Introduction
Patients with End Stage Renal Disease (ESRD) suffer from a 

multitude of symptoms with very low quality of life accompanied by a 
particularly high prevalence of dermatological disorders [1]. Uremia 
is associated with a state of immune dysfunction characterized by 
immunodepression that likely contributes to the high prevalence of 
infections among these patients [2]. Superficial mycoses are prevalent 
worldwide. Superficial fungal infections arise from a pathogen 
that is restricted to the stratum corneum, with little or no tissue 
reaction [3]. The host’s immune response against infections caused 
by dermatophytes basically depends on the host’s defence against 
metabolites of the fungi, virulence of the infecting strain of species 
and anatomical site of the infection [4]. Much has been reported about 
the cutaneous changes and invasive fungal infections among these 
patients but dedicated description of superficial fungal infections lack 
in literature. Thus the aim of this study is to evaluate the prevalence of 
superficial fungal infections in ESRD patients at our centre.

Materials and Methods
This retrospective study included 150 suspected cases of fungal 

infections undergoing haemodialysis at least thrice a week for a 
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individual fungi was based on standard methods such as microscopy, 
morphology, colonial characterization and pigment production, rate 
of growth and biochemical test [5]. 

Results
A total of 150 clinically suspected cases of superficial fungal 

infections were undertaken for mycological studies during the period 
spanning from Jan 2015 to June 2016 at our centre. The base line and 
the demographic data of all 150 patients are summarized (Table 1). 

Out of a total of 150 suspected cases of superficial mycosis, 36 
cases were culture positive; the rest 114 cases did not show any fungal 
growth on culture media after an incubation period of 4 weeks hence 
they were considered as negative. A complete illustration of Tinea 
infections, the spectrum of lesions and spectrum of fungal isolates of 
the 36 culture positive cases are depicted in (Figure 1,2,3) respectively. 
Culture isolates in relation to the site of involvement are shown (Table 
2). For the 36 Culture Positive patients the predominant clinical 
abnormality observed was Tinea corporis and the prevalent fungal 
isolate was Trichophyton rubrum. The duration of the lesions varied 
from one month to 4 months but a majority of these cases were of less 
than two month duration.

The macroscopic examination of the scalp, skin and the nails 
of these 36 patients further revealed 2.2% Tinea capitis, 13.9% 
Tinea versicolor, 44.5% Tinea corporis, 8.4% Tinea mannum, 
16.8% onychomycosis, 5.7% Tinea cruris and 8.5% Tinea pedis. 
Culture examinations revealed 44.4% Trichyopyton rubrum, 27.8% 
Trychophyton mentagrophyte, 2.8% Trychophyton violaceum, 
2.8% Trichophyton verrucosum, 2.8% Microsporum canis, 2.8% 
Epidermophyton flucossum, 2.8% Scopulariopsis brevicaulis and 
13.8% Malessesia. 

As for the remaining 114 culture negative cases, the macroscopic 
examination of the scalp, skin and the nails revealed 7.1% Tinea 
capitis, 11.4% Tinea versicolor, 15.8% Tinea corporis, 17.5% Tinea 
mannum, 34.2% onychomycosis, 8.7% Tinea cruris and 5.3% Tinea 
pedis.

Discussion
Superficial mycoses are common in tropical countries. Superficial 

fungal infections arise from a pathogen that is restricted to the stratum 
corneum, with little or no tissue reaction [3]. The host immune 
response against infections caused by the dermatophytes depends on 
factors such as the host defences against metabolites of the fungus, 
the virulence of the infecting strain or species, the anatomical site of 
infection and local environmental factors [4].

Demographic Features:

Age 59.19 + 9.099

Gender Male   115 (76.7%)
Female 35 (23.3%)

Haemodialysis vintage (months) 21.01 + 8.045

Primary Diagnosis:

Diabetes 82 (54.7%)

Glomerulonephritis 44 (29.3%)

Hypertension 20 (13.3%)

Unknown 4 (2.7%)

Laboratory Test:

Kt/V* 1.2 + 0.1

S. creatine (mg/dl) 5.4 + 0.3

S. albumin (g/dl) 3.2 + 0.4

Haemoglobin (g/dl) 10.0 + 1.0

BUN (mg/dl) 40.0 + 2.0

Table 1:  Demographic features.

*Values expressed in mean ± SD. Kt/V parameter used for measurement of the 
adequacy of haemodialysis treatment.

 

Figure 1:  Different sites of superficial fungal infections in patients with ESRD.

Figure 2:  Spectrum of superficial fungal infections in patients with ESRD.

Figure 3:  Spectrum of fungal isolates in patients with ESRD.
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Out of a total of 150 suspected cases of superficial mycosis, 36 
cases were culture positive; the rest 114 cases did not show any fungal 
growth on culture media after an incubation period of 4 weeks. The 
possible reasons for a negative fungus culture might be the following: 
the presence of non viable hyphae elements in the distal region of 
the diseased nail and in the margins of the skin lesions, an uneven 
colonization of lesion with the fungus and an antifungal treatment 
had been used prior to the collection of the specimen. Low culture 
positivity rate was also reported in previous studies, in 2004 and 
2005, the MRL received 5312 and 5137 dermatology specimens, 
respectively, of which 2321 (45%) and 2277 (43%) were positive 
by direct microscopy, 1538 (30%) and 1553 (29%) were positive 
by culture and 1430 (28%) and 1415 (27%) were positive by both 
microscopy and culture [6].

In the present study, a macroscopic examination of scalp, skin and 
nails for the 36 culture positive patients revealed 2.2% Tinea capitis, 
13.9% Tinea versicolor, 44.5% Tinea corporis, 8.4% Tinea mannum, 
16.8% onychomycosis, 5.7% Tinea cruris and 8.5% Tinea pedis. The 
culture examination for these patients revealed 44.4% Trichyopyton 
rubrum, 27.8% Trychophyton mentagrophyte, 2.8% Trychophyton 
violaceum, 2.8% Trichophyton verrucosum, 2.8% Microsporum canis, 
2.8% Epidermophyton flucossum, 2.8% Scopulariopsis brevicaulis 
and 13.8% Malessesia. Hence, for the first time from India, we are 
reporting superficial fungal infections in patients with ESRD. 

In ESRD, uremia is associated with immune-suppression due 
to the impact of uremic milieu and a variety of associated disorders 
exerted on immunocompetent cells. Hypercytokinemia is a typical 
feature of uremia, likely due to accumulation of pro-inflammatory 
cytokines as a consequence of decreased renal elimination and/or 
increased generation following induction by uremic toxins, oxidative 
stress, volume overload, comorbidities etc [7,8].

Susceptibility to dermatophytes is variable and may be related to 
the variations in the composition of sebum, fatty acids, skin surface, 
carbon dioxide tension, presence of moisture or presence of inhibitors 
for the growth of dermatophytes in sweat or serum such as transferrin 
[9,10].

Factors related to the fungus also contribute to the development 

Fungus
Cutaneous Infection

Total
Tinea corporis Tinea pedis Tinea mannun Tinea cruris Onychomycosis Tinea capitis Pityriasis 

versicolor

Trychophyton rubrum 10
27.8%

2
5.6%

3
8.3%

0
0.0%

1
2.8%

0
0.0%

0
0.0%

16
44.4%

Trychophyton 
mentagrophyte

6
16.7%

1
2.8%

0
0.0%

1
2.8%

2
5.6%

0
0.0%

0
0.0%

10
27.8%

Trychophyton violocium 0
0.0%

0
0.0%

0
0.0%

0
0.0%

1
2.8%

0
0.0%

0
0.0%

1
2.8%

Trychophyton verrucosum 0
0.0%

0
0.0%

0
0.0%

1
2.8%

0
0.0%

0
0.0%

0
0.0%

1
2.8%

Microsporum canis 0
0.0%

0
0.0%

0
0.0%

0
0.0%

0
0.0%

1
2.8%

0
0.0%

1
2.8%

Epidermophyton fluccosum 0
0.0%

0
0.0%

0
0.0%

0
0.0%

1
2.8%

0
0.0%

0
0.0%

1
2.8%

Scopulariopsis bravicaulis 0
0.0%

0
0.0%

0
0.0%

0
0.0%

1
2.8%

0
0.0%

0
0.0%

1
2.8%

Malessesiaa 0
0.0%

0
0.0%

0
0.0%

0
0.0%

0
0.0%

0
0.0%

5
13.8%

5
13.8%

Total 16
44.4%

3
8.3%

3
8.3%

2
5.6%

6
16.8%

1
2.8%

5
13.8%

36
100.0%

Table 2:  Culture isolates in relation to the site of involvement.

of infection. Dermatophytes are able to penetrate keratinized cells by 
producing enzymes such as kiratinases. Trichophyton mentagrophyte 
has two enzyme isotypes. Malassezia species produce lipases which 
may aid in the digestion of fats in sebum. The Fungi that cause nail 
disease do not all produce keratinases and some appear to be able 
to invade the nail plate only if there is a pre existing abnormality, 
such as peripheral vascular disease, trauma etc. Therefore, small 
changes in the host defence are important for allowing organisms to 
invade the skin [11]. Virulence factors of dermatophytes contribute 
to the modulation of the host immune response and can be expressed 
throughout the whole infectious process [12,13]. Several studies 
suggested that the immunosuppressive properties of the mannans was 
responsible for the chronicity of dermatophytosis especially caused 
by Trichophyton rubrum and was less inflammatory in individuals 
with impaired functions of T lymphocytes [14]. 

Different dermatophyte species vary in their ability to stimulate 
an immune response: organisms such as Trichophyton rubrum cause 
chronic or relapsing infections, whereas other fungi induce resistance 
to re-infection [15,16]. In our study two patients exhibited Tinea 
corporis lesions caused by Trichophyton rubrum during the period 
of one year. Thus, the fungus/host interaction exerts influence on 
the degree of inflammatory reaction which will define the clinical 
presentation and duration of the lesion in these patients. 

Conclusion
The present study illuminates the findings that a noticeable 

number of patients with the end stage renal disease had a prevalence 
of superficial fungal infections, therefore, prompt recognition of 
these skin lesions and the identification of these superficial fungi may 
increase our awareness so that early and judicious management to 
reduce the associated morbidity and in turn improve the quality of 
life in these patients can be taken.
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