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ABSTRACT

BACKGROUND: This study was conducted to evaluate the clinico-morphological pattern of
mucocutaneous candidiasis, and to identify the species of Candida by culture, sugar fermentation and
sugar assimilation tests.

METHODS: This was a hospital-based descriptive-case series that was carried out over the course
of a year, among 64 patients who had been clinically diagnosed with mucocutaneous candidiasis. The
study was approved by the institutional ethics committee, and the participants provided written
informed consent.

RESULTS: Sixty-four patients with clinical diagnosis of mucocutaneous candidiasis excluding
children below 5 years of age and patients with onychomycosis and paronychia were studied during
a period of one year. Both the clinico-morphological and mycological aspects were studied. The age
of patients ranged from 20 years to 78 years with a mean age of 45.89 years. The male to female ratio
was 1:1.9 indicating a female preponderance. Diabetes mellitus was the most common co-morbid
condition noted. Majority of the patients had several known predisposing factors. In this study, the
most common clinical type of mucocutaneous candidiasis was intertrigo (42.2%) followed by oral
candidiasis (32.8%). Among males, the most common clinical type was oral candidiasis (54%),
whereas intertrigo (48%) was the predominant presentation among females. Genital candidiasis was
twice more common in females than in males. Acute pseudo-membranous candidiasis accounted for
80.9% of oral candidiasis cases. Out of all the cases, direct microscopy by KOH mount was positive
in 31.2% cases and correlation with culture showed significant level of agreement. Oral candidiasis
had the highest rate of positive direct microscopy (38.10 %) while balanoposthitis had the lowest rate
(0%). Fungal culture yielded Candida in 57.8% of the study population. The most common isolate
was C.tropicalis (56.8%). Positive Candida culture was highest for oral candidiasis and
balanoposthitis (66.7% each) and lowest for vulvovaginitis (46.2%). C.tropicalis (42.7%) was the
most common species isolated in oral candidiasis followed by C.albicans (21.3%). The rest of the
isolates were made up by C.parapsilosis (14.4%), C.glabrata and C.stellatoidea (7.2% each). In
intertrigo, C.tropicalis accounted for 73.2% of the isolates, far outnumbering C.albicans,
C.stellatoidea, C.parapsilosis and C.kefyr (6.7% each). C.tropicalis and C.stellatidea (33.3% each)
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together made up the majority in vulvovaginitis. The other isolates were C.albicans and C.glabrata
(16.7% each). The two isolates obtained from balanoposthitis were identified as C.tropicalis.

CONCLUSION: The results of the study showed a significant change in the relative prevalence of
the different species of Candida, with non-albicans Candida being the predominant isolate and
C.tropicalis emerging as the most common species. Further research on Mucocutaneous Candidiasis
is needed to determine whether this finding is unique or if it is the beginning of an emerging trend as
seen in nosocomial candidaemia.

KEYWORDS : Clinical, Mycological, Mucocutaneous Candidiasis.

INTRODUCTION

Fungi constitute an extremely diverse group of organisms and are generally classified as either
moulds or yeasts. Some have been recognized as classic pathogens whereas others are recognized
only as environmental saprobes. Fungi can cause mild infections, trigger allergic reactions including
asthma, and produce serious life-threatening diseases. With the advent of chemotherapy, radiation
therapy and diseases such as AIDS that affect the immune system, the line between pathogen and
saprobe has been blurred.?

Candidiasis refers to a diverse group of infections caused by the yeast Candida albicans or by other
members of the genus Candida. They typically infect the skin, nail, mucous membranes and gastro-
intestinal tract but may also cause systemic disease.? Candida species are normal inhabitant of the
skin and mucosa. Since candidiasis is an opportunistic endogenous infection, several factors that alter
the host defenses can predispose to candidiasis.®*

C.albicans is responsible for a wide range of infections in both immune competent and immune
compromised individuals. It is the most frequent fungal species involved in recurrent infections,
outbreaks and nosocomial infections.®> In addition to the overall increase of Candida infection,
epidemiological shift in the relative prevalence of the different Candida species and emergence of
new pathogens has occurred. Several studies show an increased incidence of systemic infections due
to non-albicans Candida such as C.tropicalis, C.glabrata, C.krusei and C.parapsilosis, some of which
are often resistant to most of the antifungals currently available. Among the possible factors
contributing to these shifts, an important role has been attributed to antifungal drugs. It is believed
that the introduction of various antimycotic agents into extensive use has resulted in the selection of
specific species that are inherently less susceptible to the specific drug.5*° C.tropicals has been
identified as the most prevalent pathogenic yeast species of the non-albicans Candida group. In India,
C.tropicalis is the most common cause of nosocomial candidiasis.™®

In oropharyngeal and vaginal candidiasis also a trend towards an increase in the incidence of non-
albicans Candida has been reported, especially C.dubliniensis and C.glabrata.*2141519-34 C albicans
responds to antifungal treatment uniformly well, but the non-albicans Candida have variable
responses to conventional azole treatment. With the rise in non-albicans Candida, there are groups of
patients who will not achieve clinical cure despite treatment with multiple conventional agents, and
alternative treatments have to be considered.®*

Several studies have been done worldwide on the epidemiology of candidaemia in both
immunocompromised and immunocompetent hosts. However, studies on mucocutaneous candidiasis
are limited.?>3% Hence, in view of the changing scenario of candidal infections, this study was
undertaken to analyse the clinico-morphological and mycological features of mucocutaneous
candidiasis.
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Aims and Objectives
e To study the clinico-morphological pattern of mucocutaneous candidiasis.
¢ To identify the Candida species by culture, sugar fermentation and assimilation tests.

METHODS

This hospital based descriptive study was conducted among patients attending the outpatient wing of
the Department of Dermatology and Venereology, Govt. Medical College, Thiruvananthapuram, a
tertiary care referral and treating institution in south Kerala, India.

Specific mycological investigations were done as part of the study in the Department of
Microbiology, Govt. Medical College, Thiruvananthapuram. The study was done in patients who
fulfilled the eligibility criteria.

Exclusion Criteria

e Patients having onychomycosis.

e Patients below 5 years of age.

e Patients not willing to take part in the study.

The cumulative sample size was 64. A structured proforma was used to collect the data. The study
was approved by the Institutional Ethics Committee and the participants gave written informed
consent.

Detailed evaluation of the clinical profile was done and the predisposing factors were noted. KOH
mount, gram staining and fungal culture were done in all patients. In culture positive cases, germ tube
test and biochemical characterisation were also done. Confirmation of the species was done by
culturing the organism in corn meal agar supplemented with Tween 80.

Data was analysed using the computer software SPSS version 19.

RESULTS
30
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Figure 1: Age
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= Female * Male

Figure 1: Gender

Site of Lesion Frequency Percentage
Oral cavity 21 32.8
Skin 27 42.2
Genitalia 16 25.0
Total 64 100.0
Table 1: Site of Lesion
Disease Frequency Percentage
Diabetes mellitus 14 21.9
HIV 2 3.1
STI 5 7.8
Pemphigus vulgaris 5 7.8
SLE 1 1.6
SJS/ITEN 3 4.7
Herpetic gingivostomatitis 1 1.6
Others 23 35.9
No associated diseases 14 21.9
Table 2: Associated Diseases
Clinical Diagnosis Frequency Percentage
Oral Candidiasis 21 32.8
Intertrigo 27 42.2
\Vulvovaginitis 13 20.3
Balanoposthitis 3 4.7
Total 64 100.0
Table 3: Clinical Diagnosis
Oral Candidiasis Frequency Percentage
/Acute pseudomembranous 17 80.9
Acute pseudomembranous + cheilitis 1 4.8
Median rhomboid glossitis 1 4.8
Chronic hyperplastic 2 9.5
Total 21 100.0
Table 4: Type of Oral Candidiasis
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Figure 2: Clinical diagnosis in males and females

Positive Negative
Investigation Frequency Percentage Frequency Percentage
KOH mount 20 31.2 44 68.8
Gram stain 16 25.0 48 75.0
Culture 37 57.8 27 42.2
Table 5: Mycological Investigations
Culture
Positive Negative
Positive 20 0
KOH Negative 17 27
Total 37 27
Table 6: Correlation between KOH Mount and Culture
Culture
Positive Negative
Gram stain Positi\_/e 16 0
Negative 21 27
Total 37 27
Table 7: Correlation between Gram Stain and Culture
Candida Species Isolated Frequency Percentage
C.albicans 5 13.5
C.tropicalis 21 56.8
C.glabrata 2 5.4
C.stellatoidea 4 10.8
C.parapsilosis 3 8.1
C.kefyr 1 2.7
Not identified 1 2.7
Table 8: Isolates
Candida Species Isolated Frequency Percentage
C.albicans 3 21.3
C.tropicalis 6 42.7
C.glabrata 1 7.2
C.stellatoidea 1 7.2
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C.parapsilosis 2 14.4
C.kefyr 0 0
Not identified 1 7.2
Total 14 100
Table 9: Oral Candidiasis Isolates
Candida Species Isolated Frequency Percentage
C.albicans 1 6.7
C.tropicalis 11 73.2
C.glabrata 0 0
C.stellatoidea 1 6.7
C.parapsilosis 1 6.7
C.kefyr 1 6.7
Total 15 100
Table 10: Intertrigo Isolates
Candida Species Isolated Frequency Percentage
C.albicans 1 16.7
C.tropicalis 2 33.3
C.glabrata 1 16.7
C.stellatoidea 2 33.3
C.parapsilosis 0 0
C.kefyr 0 0
Total 6 100
Table 11: Vulvovaginitis Isolates
Candida Species Isolated Frequency Percentage
C.albicans 0 0
C.tropicalis 2 100
C.glabrata 0 0
C.stellatoidea 0 0
C.parapsilosis 0 0
C.kefyr 0 0
Total 2 100
Table 12: Balanoposthitis Isolates

DISCUSSION

Age

The age of the patients ranged from 20 years to 78 years, with a mean age of 45.89 years. The largest
number of patients were in the age group of 30 to 39 years (24%) whereas those in the age group 70
to 79 years had the least number of patients (6%). The distribution did not show much variation
among the other age groups.

Different clinical forms of candidiasis are associated with different age groups. While oral candidiasis
tends to affect people at extremes of age, Candida vulvovaginitis is more common in sexually active
age groups.®®%" Since candidiasis is an opportunistic infection, there is also an interplay of several
host factors, age being one among them. Hence, frequency distribution according to age may not
show wide variation, and this is reflected in our study.

Gender

In our study population, females made up 65.62% of the total, and the male-to-female ratio was 1:1.9.
In their investigation, Shroff PS et al. reported an identical sex ratio; however, Kim SN et al. reported
aratio of 1:1.7.%26
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Site of Lesion
Skin lesions were present in 42.2% while 32.8% had oral lesions. Only 25% had genital lesions.

Associated Diseases

Mucocutaneous candidiasis is associated with several predisposing factors, including
immunosuppression brought on by illnesses and medications as well as antibiotic-induced changes to
the natural flora.? Diabetes mellitus as a comorbidity was the most common related disease in the
study population (21.9%). A comparable rate of diabetes (20.4%) was reported in a study by Kandhari
KC et al., whereas in a study by Shroff PS et al., only 14.7% of the patients had diabetes.?*? Seven
patients had sexually transmitted infection (11%), while no associated disease was seen in 21.9%.

Clinical Diagnosis

In our study, the most common clinical type of mucocutaneous candidiasis was intertrigo (42.2%),
followed by oral candidiasis (32.8%). Candidal intertrigo as the commonest presentation was also
reported by Kim SN et al. and Shroff PS et al.>? In contrast, in a study on the clinical patterns of
Candida infections in Bombay, vulvovaginitis was the commonest presentation, followed by
intertrigo.?® Genital candidiasis constituted the remaining 25% cases in our study.

Type of Oral Candidiasis

Out of the twenty-one patients diagnosed with oral candidiasis, the majority (80.9%) had acute
pseudomembranous candidiasis, whereas in one patient (4.8%), both acute pseudomembranous
candidiasis and angular cheilitis were seen together. Two patients (9.5%) had chronic hyperplastic
candidiasis and one patient (4.8%) had median rhomboid glossitis. These results show a strong
correlation with those reported in the literature 23938

Clinical Diagnosis in Males and Females

Oral candidiasis was the most common clinical type in males (54%) whereas intertrigo was the
predominant presentation among females (48%). This could be due to the fact that majority of females
were homemakers performing domestic chores which involves frequent wetting of skin. Thus, a good
proportion of the female patients are predisposed to developing candidal intertrigo.3® A similar finding
was reported in a study by Mishra M et al.?®

Intertrigo (32%) was the second most common clinical type in males while the counterpart in females
was vulvovaginitis (31%). Only 21% of females had oral candidiasis whereas the least common
clinical pattern among males was balanoposthitis (14%). In the present study, genital candidiasis was
twice more common in females than in males. This is in accordance with the study by Shroff PS et
al. and in contrast to reports by Mishra M et al 262

Mycological Investigations

Mycological investigations done in all patients included examination of wet mount in 10% KOH,
examination of fixed smear stained by Gram stain and Candida culture. Out of the 64 patients, KOH
mount was positive in 31.2% cases compared to 25% positive cases on Gramstained smear. However,
fungal culture yielded Candida species in the majority (57.8%) of the study population. The rate of
positivity of KOH mount and fungal culture was less when compared to the study by Kim SN et al.?®
Correlation between KOH mount and culture showed that the measure of agreement kappa value was
0.498, which means that there is 49.8% agreement between these two tests. The p value of 0.000
indicates that this agreement is significant. In the case of direct microscopy by Gramstained smear,
the measure of agreement kappa value was lower (0.391), but the p value indicated that there was
significant agreement between Gram-stained smear examination and culture.

Isolates
Out of the 64 patients, 37 yielded Candida species on culture. C.tropicalis was isolated from 21 cases.
It accounted for 56.8% of all isolates in the study. C.albicans was the second most frequent isolate
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(13.5%). The remaining isolates included C.kefyr (2.7%), C.parapsilosis (8.1%), C.glabrata (5.4%),
and C.stellatoidea (10.8%). Since pure culture was not obtained, one Candida isolate could not be
identified. These findings stand in contrast to studies by Kim SN et al., Shroff PS et al., and Kandhari
KC et al. where the most common Candida species isolated from mucocutaneous lesions was C.
albicans. The predominant non-albicans Candida in these studies was C.tropicalis.?*2°

In our study, there was a market decline the number of C.albicans, which is considered as the most
common cause of mucocutaneous candidiasis. Another significant finding is the remarkable increase
in the C.tropicalis isolates, which emerged as the single most common species. C.dubliniensis, which
Is an emerging cause of oral candidiasis among HIV positive individuals was not isolated in our study.
2L Also, the study did not show a predominance of C.glabrata among the non-albicans Candida group
in patients with vulvovaginitis.3334

Considering the fact that C.tropicalis has replaced C.albicans as the most common cause of
nosocomial candidemia in India, the findings in our study point towards the possibility of a similar
development in the case of mucocutaneous candidiasis also.*3

C.tropicalis isolates accounted for 73.2% of intertrigo cases, which is noteworthy. Since intertrigo
has a chronic course and prolonged treatment with topical antifungals are needed, it is possible that
the Candida species which are relatively resistant to the commonly used antifungals have gained an
upper hand compared to the more susceptible ones. It is reported that resistance to fluconazole in
clinical isolates of C.tropicalis has increased.™

A study of the distribution and antifungal susceptibility of Candida species isolated from candidaemia
cases in India detected an emergence in resistance to amphotericin B and ketoconazole among the
isolates, including C.tropicalis.®

Oral Candidiasis

Among the 14 culture positive patients with oral candidiasis, six isolates were C.tropicalis (42.7%),
three were C.albicans (21.3%) and two were C.parapsilosis (14.4%). One isolate each (7.2%) was
C.galgrata and C.stellatoidea. One isolate could not be identified. However, in the study by Baradkar
VP et al., C.albicans was the most common isolate (70%), followed by C.parapsilosis (15%),
C.glabrata (7.5%), C.tropicalis (5%) and C.dubliniensis (2.5%).% In the study by Lattif AA et al.,
the proportion of isolates identified as C.albicans was higher (86%), and the other species isolated
were C.parapsilosis (8%), C.glagrata and C.krusei (3% each).*® C.tropiocalis and C.dubliniensis
were not isolated in this study.

Intertrigo

Out of the 15 Candida isolates from intertrigo lesions, the majority (73.2%) were C.tropicalis. One
isolate each (6.7%) was C.albicans, C.glabrata, C.stellatoidea, C.parapsilosis and C.kefyr. As in the
case of oral candidiasis, here also non-albicans Candida predominated, with C.tropicalis emerging as
the most common species.

Even though C.albicans and C.tropicalis account for more than 80% of the isolates from skin lesions,
C.albicans is the most commonly isolated species.®®! However, in our study, C.tropicalis constituted
a strikingly large proportion (73.2%) of isolates, whereas C.albicans was drastically reduced to 6.7%.
Since majority of our patients had a prolonged duration of symptoms and gave history of prior
treatment, it is possible that they represented treatment failure cases, which could be due to infection
by the relatively resistant non-albicans Candida. Hence, our population may have constituted an
inadvertently selected group of rather uncommon pathogens, and not represented the true picture in
the community. On the other hand, it is also possible that skin infections due to C.tropicalis is truly
on the rise. This can be considered in the context of the dramatic increase in the number of C.tropicalis
isolated from nosocomial candidaemia. In such a case also, drug resistance is to be suspected as the
prime reason for a change in the relative prevalence of the different Candida species. According to
several reports, resistance to fluconazole in clinical isolates of C.tropicalis has increased. ** The
antifungal activity of ketoconazole, which is commonly used as a topical agent for candidiasis is
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found to be comparatively low. > Further studies on the sensitivity of Candida species to the other
commonly used topical azoles will throw light into this aspect.

Vulvovaginitis

Out of the six culture positive cases, two each (33.3%) were C.tropicalis and C.stellatoidea. One
isolate (16.7%) was identified as C.albicans whereas the other was C.glabrata. In other studies on
vulvovaginal candidiasis, the most common isolate was C.albicans, whereas the predominant non-
albicans species isolated was C.albicans, whereas the predominant nonalbicans species isolated was
C.glabrata.31-%4

So, our study showed a predominance of non-albicans Candida species, along with the identification
of C.stellatoidea, which was not reported from the other studies. This species, along with C.tropicalis,
accounted for the majority (66.6%) of the isolates. However, a study of vaginal flora in antenatal
cases in the department of Gynaecology and Obstetrics in our institution reveals that these two species
are not uncommon among our population.*® In this study done among antenatal women, several of
whom with symptoms suggestive of vulvovaginitis, the major Candida isolate was C.albicans
(57.10%), while C.tropicalis and C.stellatoidea accounted for 22.44% and 2.04% cases respectively.
Balanoposthitis

Two patients (66.7%) were culture positive, and both the isolates were C.tropicalis.

CONCLUSION

In conclusion, mucocutaneous candidiasis encompasses several different clinical types with distinct
characteristics. In general, females are more commonly affected, and specific predisposing factors
are important in the development of mucocutaneous lesions. Direct microscopy helps in detecting
Candida in the tissue, while culture and biochemical tests aid in identifying the species. This study
revealed a radical shift in the relative prevalence of the various Candida species, with non-albicans
Candida being the predominant isolate, and C.tropicalis emerging as the most common species.
Whether this finding is an isolated one, or is the unravelling of an emerging trend as seen in
nosocomial candidaemia, can only be proved by further studies on mucocutaneous candidiasis.
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