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Abstract

We report a case of onychomycosis from a 71-year old man which was caused by Monascus ruber. The
diagnosis was based on culture morphological characteristics on Sabouraud’s Dextrose agar and Malt Extract agar.
The patient was successfully treated with oral terbinafine.
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Introduction
Onychomycosis, traditionally referred to as non-dermatophytic

infection of the nail, is now used as a general term to denote any fungal
infection of the nail. The causative pathogens of onychomycosis
include dermatophytes, Candida and non-dermatophytic molds. Of
these, dermatophytes are more common in the temperate western
countries while Candida and non-dermatophytic molds in the hot and
humid tropical and subtropical regions [1].

This difficult-to-treat infection not only serves as a constant
reminder to the patient of his or her morbid condition, but also poses
the possibility to transfer the fungal infection to other
persons. Although dermatophytic infections are rarely life-threatening,
their high incidence, prevalence and associated morbidity make them a
huge public health problem. Furthermore among
immunocompromised patients, onychomycosis can become a serious
health problem [2].

A wide variety of non-dermatophyte fungi (molds and yeast-like)
cause nail infections, especially after tissue damage due to trauma or
any disease causing nail dystrophy. Among the non-dermatophyte
molds the common causative organisms are Fusarium, Paecilomyces,
Penicillium, Scapularopsis, Aspergillus etc. Monascus ruber is a
filamentous fungi (family Monascaceae, order Eurotiales) and it is a
rare cause of non-dermatophytic onychomycosis [2-5]. Here we report
one case of onychomycosis due to M. ruber.

Case report
A 71-year-old male, resident of Gurugram in Haryana, India,

presented at the Dermatology Out-Patient Department (OPD) of a
tertiary hospital with discolouration of his nails. On examination, all
his nails were greyish purple in colour. He had no history of nail
trauma, diabetes, long term use of steroids, or any other underlying
disease.

Figure 1: LCB mount of Monascus ruber showing numerous round,
thin walled ascocarps and chains of conidia.

After cleaning the nails with 70% alcohol, multiple specimens were
collected from the left middle finger nail and the left toe nail. The
samples were then transported to the laboratory in sterile black paper.
Direct examination of the nail samples in 40% potassium hydroxide
(KOH) showed chains of truncated conidia, but no ascocarps. As per
Walsh and English criteria, [5] the nail clippings were inoculated into
two sets of Sabouraud’s Dextrose Agar (SDA) (Hi-Media Laboratories,
Mumbai, India), one with antibacterial (chloramphenicol 50 µg/L and
gentamicin 50 µg/L) and the other with cycloheximide (500 µg/L)
respectively. They were then incubated at room temperature (25°C)
and at 37°C. After four days of incubation, the SDA with the
antibacterial showed flat, spreading mold, with thinly floccose texture,
reddish grey to purple colour at both the temperatures. A slide culture
was also made on malt extract agar (MEA) (Hi-Media Laboratories,
Mumbai, India) and the lacto phenol cotton blue (LCB) mount showed
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numerous round, thin walled ascocarps and chains of conidia. Round
and thin-walled ascocarps were seen to be produced on short stalk-like
hyphae along with occasional mature ascocarps packed with the loose
ascocarps (Figure 1).

Based on the culture morphological characteristics on MEA, the
isolate was identified as M. ruber. Repeated examination of the nail
samples after a week revealed thin hyphae and duplicate sets of SDA
yielded M. ruber. The isolate was also reconfirmed at National Culture
Collection of Medically Important Fungi at Post graduate Institute of
Medical Education and Research, Chandigarh, India.

The patient was put on oral terbinafine 250 mg once a day and after
four months of treatment, complete improvement was observed and
there was no adverse effect from the drug.

Discussion
Most of the non-dermatophyte molds including M. ruber, are

present in the environment and therefore care must be taken in
interpreting culture of infected material [3-5]. In Asia, this fungus is
used as a food colorant, a flavouring agent and an additive for
preserving fish and meat. It was also traditionally used to produce
Monascus fermented rice. Industrially, Monascus species is an
important source of bioactive compounds like monacolin K, which is a
very effective hypocholesterolemic agent. However, a toxic drug
interaction has been reported between cyclosporine and monacolin K
of the red yeast rice (Monascus purpureus) that led to rhabdomyolysis
in a renal transplant recipient [6-10]. Some Monascus compounds
such as citrinin have been reported to be nephron-hepatotoxic [8].

M. ruber is a rare cause of human infection. It is known to cause
gastric infection that is associated with the consumption of
contaminated dried and salted fish as M. ruber is sodium chloride
tolerant [6,7]. It has also been reported to cause allergy and
anaphylaxis in response to red yeast rice which is due to an immediate
sensitivity to Monascus purpureus [9]. Another study described a
direct renal infection due to M. ruber after surgery in a 70-year-old
patient with multiple kidney stones [4].

However, our report is the first worldwide description of M. ruber
causing onychomycosis. This non-dermatophyte mold was confirmed

to be the cause of the nail infection by its repeated isolation and by the
correlation between direct microscopy and culture, as observed in this
case.

In conclusion, M. ruber is an emerging cause of onychomycosis in
elderly patients. The report of its isolation from another elderly male
with renal infection also reveals its predisposition to the geriatric
population [4]. This study has shown that the prevalence of
onychomycosis increases with age, which may be due to factors like
immunodeficiency, long exposure to the pathogenic fungi, inability to
cut the toenails/fingernails or to maintain good foot care. The patient
reported in this study was an elderly male in whom either one or all of
these factors may have contributed to the pathogenic role of M. ruber.
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