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CASE REPORT
A 38-year-old female, was referred to the Dermatology out-patient 
clinic of Hiwa hospital (Sulumaniyah city, Iraq) in October 2016. 
That was the first visit of the patient to the clinic. She did not give 
any previous history for her case. On examination, right first toenail 
was dark yellowish-green to brown in colour with loss of texture and 
there were dystrophic changes in the nail plate of first toenail [Table/
Fig-1]. The associated factor in this case was newly diagnosed 
acute myelogenous leukaemia for 10 months duration, and at the 
time of sampling, the patient had undergone chemotherapy. At day 
1, oral itraconazole (200 mg/day) for two consecutive months was 
recommended by physician at Hiwa hospital (Sulumaniyah city, 
Iraq). Unfortunately, the patient did not visit the hospital; hence 
further management was not possible.

(SDI) (250 mg/L), and cycloheximide) (Sigma-Aldrich) (500 
mg/L), and one slant of SDA contained antibiotics but without 
cycloheximide, which were incubated at 30°C and examined after 
seven days for fungal growth. The mycological test of the case, 
which included direct KOH examination before specimen culture 
was considered positive for the right first toenail. This was evident 
by presence of numerous hyaline branched and septate hyphae 
and reproductive structures suggestive of chlamydospores. 
Microscopic mounts were made in Lactophenol Cotton Blue 
(LPCB) from the white, cottony culture which later turned pink in 
colour examined after 10 days incubation on SDA at 30°C. The 
causative agent was identified as Fusarium oxysporum according 
to The Fusarium Laboratory Manual [Table/Fig-2,3] [2].
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ABSTRACT
Onychomycosis is a fungal infection of the nail plate of fingernails or toenails that is caused by dermatophytes, non-dermatophyte 
filamentous fungi or yeasts. An opportunistic pathogenic fungus was isolated from toenail of a 38-year-old female with newly diagnosed 
Acute Myeloid Leukaemia (AML) which appeared to belong to the genus Fusarium. Identification of aetiologic agent was performed by 
morphological and cultural characteristics and was confirmed by sequencing of the Internal Transcribed Spacer (ITS) region of rDNA. 
The isolated Fusarium oxysporum in this paper is the first case of its kind to be sequenced and reported by molecular method in Iraq.

[Table/Fig-1]: Dystrophic changes in the nail plate and extensive yellowish-green 
discolouration of large first toenail.

Nail clippings from the affected right great toenail was collected 
after proper sterilisation of the affected area with 70% alcohol. The 
sample was divided into two portions; one portion was observed 
through direct microscopic examination by mounting in 1-2 drops 
of 20% potassium hydroxide (KOH) solution (Merck, Germany) 
for 15-30 minutes, gently heated, then viewed under the light 
microscope (CX 40 Olympus USA) to look for fungal structures 
(hyaline hyphae, macro and/or micro conidia and chlamydospore) 
[1]. Remaining portion of the nail clippings was cultured on two 
sets of Sabouraud’s Dextrose Agar (SDA) medium (CM41; Oxoid, 
UK): two replicates of SDA plates with antibiotics chloramphenicol 

[Table/Fig-2]: Fusarium oxysporum: white colony turned pink in colour on SDA 
medium.

[Table/Fig-3]: LPCB wet mounts showing slightly curved hyaline septate macroconidia 
and oval or kidney shaped microconidia. Bar =10 um.
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Fusarium oxysporum complex is an a ubiquitous worldwide soil-
borne facultative parasite inhabiting soil and plant debris [9], some 
isolates are well known plant pathogenic fungi mostly causing wilt 
diseases to a wide host range of vascular plants [10]. The fungus 
is also known as opportunistic pathogens to human and animals 
causing mostly superficial infections [11] as well as reported in 
disseminated infections mostly in immunocompromised patients 
[12]. Incidence of onychomycosis due to Fusarium oxysporum 
was commonly reported worldwide [6,13-15]. Several cases of 
onychomycosis due F. oxysporum were reported in immunocompetent 
and immunocompressed patients [16-18]. Present case study of 
onychomycosis was found in a 38-year-old female newly diagnosed 
with (of 10 months duration) acute myelogenous leukaemia. In Iraq, 
however, few studies have been published on onychomycosis and 
their aetiologic agents. Abdullah SK et al., diagnosed Epidermophyton 
floccosum, Trichophyton verrucosum, T. violaceum, Candida albicans, 
C. famata, C. parapsilosis and Geotrichum candidum as pathogens 
causing onychomycosis among patients from Basrah province, south 
Iraq [19]. In a subsequent study, Muhsin TM et al., reported C. albicans, 
C. parapsilosis and C. tropicalis as the frequent aetiologic agents of 
onychomycosis from the same city [20]. Hafidh RR and Abdulamir 
AS reported a case of white superficial onychomycosis related to 
Cladosporium sp. in patients from Baghdad [21]. Malassezia furfur 
was reported with 12% incidence as aetiologic agent in patients from 
Baghdad [22] and Fusarium sp. was reported with 33.3% in female 
patients from Tikrit city [23]. More recently, Auxarthron alboluteum 
was reported as aetiologic agent of toenail infection in a 63-year-old 
female patient from Kurdistan region of Iraq [3].

CONCLUSION(S)
In the present case, Fusarium oxysporum was reported as a new 
aetiologic agent of onychomycosis in Iraq. Identification of the 
species was confirmed by microscopic examination and sequencing 
of the ITS region of rDNA.
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The method for genomic DNA extraction of the isolated F. oxysporum 
strain was performed as described by Gharib SJ et al., [3]. Genomic 
DNA was extracted and purified by taking a proper amount from 
fresh colony (21-day-old, grown on SDA dishes) by grinding in 
presence of liquid nitrogen for initial breaking up of mycelia. Total 
DNA isolation of fungi achieved using molecular biology kit (EZ-
10 Spin Column Fungal Genomic DNA Mini-preps Kit, BIO BASIC 
INC., Canada) according to the instruction recommended by the 
manufacturer.

The ITS1-ITS4 primer pair was used to amplify the inverting 
5.8S ribosomal DNA and the adjacent ITS1 and ITS2 regions. 
The ITS region on rDNA was amplified by using universal 
primers ITS1-(5’-TCCGTAGGTGAACCTGCGG-3’) and ITS4 (5’-
TCCTCCGCTTATTGATATGC-3’) (MWG-Biotech AG, Germany) 
which resulted in PCR product size of 471 bp for Fusarium 
oxysporum. Thermocycling program for isolated fungus was done 
in a GenAmp9700 thermal cycler (Perkin-Elmer) as following 
conditions: An initial denaturation set up at 94°C for 5 minutes 
was followed by 35 cycles of denaturation at 94°C for 1 minute 
annealing at 58°C for 1 minute and extension at 72°C for 1 minute 
with a final extension step of 72°C for 10 minutes. The PCR 
products were analysed by electrophoresing 10 μL of amplicons in 
2% (w/v) agarose gel in TBE buffer {90 mM Tris, 90 mM boric acid, 
2 mM EDTA, pH 8.3}, stained with ethidium bromide and supplied 
to the power at 75 volts for 90 minutes. The gel  was visualised 
under computerised UV trans-illuminator and photographed. A 100 
bp DNA marker was used as a reference to determine the size of 
fragments.

PCR product was sequenced by Macrogen Company (South korea). 
The ITS sequences of our isolate (MK112620) have been deposited 
in GenBank (NCBI). Used BLAST search tool, to compare the 
resulting sequences with sequences of rDNA accessed in Genbank, 
the phylogentic analysis for F. oxysporum showed that the obtained 
sequences shares 99% homology to Fusarium oxysporum strains: 
Indian isolates (KY949597, KM817213, MH169559 and MF166767), 
Tunisian isolates: (KU528846 and KU528847) and Chinese isolates: 
(KT366736 and KJ082096) [Table/Fig-4]. Together, morphological 
identification and molecular identification showed that Fusarium 
isolate was F. oxysporum (Genbank accession no. MK112620).

[Table/Fig-4]: Neighbor-joining (NJ) tree of F. oxysporum based on nucleotide 
sequence of ITS-rDNA.

DISCUSSION
Fusarium species are among the common hyaline non-dermatophytic 
causal agents related to onychomycosis [4]. Onychomycosis can 
be caused by several species of Fusarium such as F. oxysporum, 
F. solani, F. moniliforme and F. subglutinans [5]. The former two 
species were reported as the commonest among the genus as 
causal agents of onychomycosis [6].

According to studies by Balajee SA et al., on medically important 
Fusaria, revealed the presence of multiple cryptic species within each 
morphospecies [7], therefore, Fusarium oxysporum represents a 
complex. However, the ITS region is acceptable tool for identification 
of F. oxysporum [8].
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