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Purpose: This report describes a case of a skin sporotrichosis infection and the steps taken 
to identify an effective antifungal treatment.
Patients and Methods: A 50-year-old woman from Jilin province, China, presented 
complaining of a small mass that had been on her right upper eyelid for two years. A skin 
biopsy was taken and submitted for bacterial and mycological assessment. Bacterial culture 
from the lesion was negative, but a fungal culture was positive. In vitro susceptibility test 
was performed to assess its susceptibility to antifungal drugs.
Results: The skin biopsy showed infectious granuloma. Fungal culture was identified as 
Sporothrix globosa based on both the morphological features and confirmation by the 
molecular method; it was resistant to many kinds of antifungal drugs, including amphotericin 
B, voriconazole, fluconazole, and caspofungin. However, it was relatively sensitive to 
itraconazole. The patient was prescribed 0.2 g itraconazole to be taken twice per day. One 
month later, she had almost completely recovered from her symptoms. The treatment lasted 
for 3 months and her liver function and renal function were normal at the endpoint.
Conclusion: Itraconazole was an effective treatment in this case of a multidrug-resistant 
sporotrichosis caused by S. globosa.
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Plain Language Summary
Why was this study done? Sporotrichosis is an infection caused by the Sporothrix fungi. It 
usually begins with skin lesions but can slowly spread to other body parts and cause serious 
complications if left untreated. In China, the most common cause is Sporothrix globosa, which is 
difficult to treat with most antifungal drugs. Therefore, it is important to identify effective 
treatment. What did the researchers do? We biopsied a sample from a 50-year-old woman in 
China suffering from a mass that had been on her eyelid for 2 years. We found that she had 
a fungal infection. We then identified the fungal at species level based on both the morphological 
features and confirmation by the molecular method. Next, we tested various antifungal drugs to 
discover which drug has the best activity against this infection. What was learned? We found that 
the drug itraconazole was the most effective treatment of all those tested against S. globosa in this 
case. The patient’s symptoms were cured after using itraconazole for 1 month.

Introduction
Sporothrix spp. are dimorphic fungi found in the soil and the causative agents of 
sporotrichosis.1,2 They are found worldwide, especially in tropical/temperate 
regions. Sporotrichosis is a chronic infection of the skin and subcutaneous tissue 
and adjacent lymphatic vessels, characterized by nodular lesions that lead to 
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abscesses and ulcers. The pathogen enters the body via 
breaches in the skin barrier.3–5 If left untreated, the infec-
tion can spread to the joints, bones, muscles, central ner-
vous system, lungs, or urogenital tract. Human disease due 
to Sporothrix has a broad range of clinical manifestations 
and can be classified into fixed cutaneous, lymphocuta-
neous, disseminated cutaneous, and extracutaneous sporo-
trichosis. The gold standard for the diagnosis of 
sporotrichosis is culturing; however, serologic, histopatho-
logic, and molecular approaches have been recently 
adopted to diagnose this mycosis.6

In China, most patients are infected with Sporothrix 
globosa (S. globosa),7–9 a notably drug-resistant fungus.2,10

Patients and Methods
Case
A 50-year-old female patient from Jilin Province in China 
was admitted to our department on November 22, 2018. She 
complained of a small mass that had been present for the 
past 2 years. She stated that she had a burn from cooking oil 
on her right upper eyelid, which subsequently blistered, and 
a mass slowly grew in the area thereafter. One year ago, she 
was diagnosed with a fungal skin infection at a local hospi-
tal. She was administered 0.25 g terbinafine orally for 
approximately 1 year, and butenafine cream was used topi-
cally. However, the skin lesion often discharged purulent 
secretions, leading her to seek further treatment. She was 
otherwise healthy, and her immunological state was normal, 
with no history of drug or food allergies. Dermatological 
examination showed a small mass on the right upper eyelid 
with rough keratinization. It was hard and small, exudates 
were observed after compressions, and no other eruption or 
rash was found throughout the body.

Skin biopsy specimens were scraped from the right 
upper eyelid lesion, cultured on Sabouraud’s dextrose agar 
(SDA), and incubated at both 27°C and 37°C. Initially, 
white, smooth, and membranous colonies were observed 
after 3 days of incubation at 27°C; later, they turned brown, 
with a central depression and a surrounding uplift, and were 
wrinkled and waxy, with folded surfaces after 8 days of 
incubation (Figure 1A and B). The colonies grew very 
slowly at 37°C and were small, white, and yeast-like 
(Figure 1C) after 8 days. Microscopic examination after 
lactophenol cotton-blue staining of the culture revealed 
mycelia with slender and tapered tips. Conidiophores 
arose at right angles from thin septate hyphae, erect and 
tapered toward the apex. Conidia were hyaline or slightly 
pigmented and obovoid or pear-shaped. These conidia were 
formed in clusters on tiny denticles via sympodial prolifera-
tion at the conidiophore apex, giving the typical “flower” 
image (Figure 2A and B). Fungal culture was identified 
being based on the morphological features and confirmed 
via the molecular sequencing of D1/D2, β-tubulin and inter-
nal transcribed spacer (ITS) region genes.11–14 The primer 
sequences used for polymerase chain reaction (PCR) are 
shown in Table 1. The sequences obtained from PCR (see 
supplementary material) were checked by BLAST in NCBI 
dataset. Phylogenetic trees based on sequence data from 
28S rDNA D1/D2 region. The phylogenetic analysis was 
performed with the neighbor-joining method, calculated 
using the p-distance model. Values on each branch indicate 
the occurrence (%) of the branching order in 1000 boot-
strapped trees. Ceratocystiopsis ranaculosa CBS 216.88 
was used as an outgroup. Multiple sequence alignments 
were performed using Clustal (version X2) software and 
checked by BLAST in NCBI dataset. Phylogenetic trees 
were generated from MEGA (version 6.0) software.

Figure 1 Tissue culture of skin lesion scrapes in SDA medium at 27°C. After 8 days, colonies appeared waxy and light brown, with a central depression and a peripheral 
uplift (A and B). Tissue culture of patient’s skin scrapes in SDA medium at 37°C for 8 days. Colonies grew very slowly and appeared small, white, and yeast-like (C).
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In vitro antifungal susceptibility tests with fluconazole, 
itraconazole, voriconazole caspofungin, and amphotericin 
B were performed using the E-test method as previously 
described.15

Biopsy
We biopsied the skin lesion and found an infectious gran-
uloma (Figure 3A, 40× magnification) with various infil-
trating cells, including neutrophils, lymphocytes, 
epithelioid cells, monocytes (Figure 3B, 100× magnifica-
tion), plasmid cells (Figure 3C, 400× magnification), and 
macrophages in the dermis by hematoxylin and eosin 
staining (Figure 3D, 400× magnification). No hyphae or 
asteroid bodies were observed even with periodic acid- 
Schiff staining.

Results
Phylogenetic tree was generated and showed that our 
identified strain named as CY20191101 was 100% of the 
homology to Sporothrix globosa (S. globosa) CBS129719 
and CBS 129718 (Figure 4). Hence, the strain was identi-
fied as S. globosa. A proven skin sporotrichosis infection 
caused by S. globosa was confirmed.

Drug-sensitivity tests indicated high minimal inhibitory 
concentrations (MICs) for common antifungal agents 
(256 mg/L for fluconazole, 32 mg/L for voriconazole, 
caspofungin, and amphotericin B), while MICs were rela-
tively lower for itraconazole (0.75mg/L). Therefore, the 
patient was prescribed 0.2 g itraconazole twice daily. Four 
weeks later, she was almost cured (Figure 5). The treat-
ment lasted for three months, and liver and renal functions 
were normal at the endpoint. (ALT 28 U/L, AST 30 U/L, 
Bun 4.1 mmol/L, Cr 66 umol/L)

Discussion
Sporotrichosis is a chronic, granulomatous, subcutaneous 
infection caused by dimorphic members of the genus 
Sporothrix, including at least six sibling phylogenetic spe-
cies: S. pallida, S. brasiliensis, S. globosa, S. luriei, 
S. mexicana, and S. schenckii.16 In China, S. globosa is 
predominant,7–9,11 except for in the Nanchang area, where 
S. schenckii occurs along with S. globosa.16

This patient was from Jilin province where is in the 
northeast of China, and sporotrichosis is the most common 
deep cutaneous mycosis in that area. The skin lesion was 
limited to her right upper eyelid, and S. globosa was 

Figure 2 Colonies stained with lactophenol cotton blue dye after tableting and coating and subsequently observed under a microscope (1000× magnification). Clear and 
divided mycelia could be observed with slender, branched, and tapered tips (A). Conidium stalks appeared pear-shaped and were clustered similarly to flowers (B). 
Conidium was arranged conically along the axis.

Table 1 Primer Sequences Used for PCR Amplification

Primers Targeted Region Primer Sequences

ITS1 Internal transcribed spacer regions 5ʹ-TCCGTAGGTGAACCTGCGG-3’
ITS4 5ʹ-TCCTCCGCTTATTGATATGC-3’

NL-1 D1/D2 variable domains of the 28S rDNA gene 5ʹ-GCATATCAATAAGCGGAGGAAAAG-3’
NL-4 5ʹ-GGTCCGTGTTTCAAGACG-3’

bt2a: Beta-tubulin 5ʹ-GGTAACCAAATCGGTGCTGCTTTC-3’

bt2b: 5ʹ-ACCCTCAGTGTAGTGACCCTTGGC-3’
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Figure 3 Pathological manifestation showed an infectious granuloma with various infiltrating cells in the dermis (A and B), including neutrophils, lymphocytes, plasmid cells, 
(C) epithelioid cells, and monocytes and macrophages (D). No hyphae or satellite bodies were observed.

Figure 4 Phylogenetic tree showed that our identified strain named as CY20191101 was 100% of the homology to Sporothrix globosa CBS129719 and CBS 129718.
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isolated from the lesion culture, so the clinical diagnosis 
was fixed cutaneous sporotrichosis.

In most sporotrichosis cases, histopathological detec-
tion of the etiologic agent is difficult due to a low fungal 
load, with abundant cells being occasionally found in 
tissues only.16 For this patient, we were unable to identify 
the fungal cells on the histological slides.

Because this patient was administered terbinafine for 
1 year before she came to our clinic, we performed drug- 
sensitivity testing to ascertain drug resistance. Drug sensi-
tivity tests suggested that the strain was resistant to several 
antifungal drugs but was sensitive to itraconazole. 
According to the guidelines for treating sporotrichosis, 
itraconazole should be taken for 3–6 months.7,17 This 
patient took itraconazole for 4 weeks before satisfactory 
results were seen. The treatment lasted for three months, 
she did not complain of any discomfort. Follow-up visits 
were performed every month for 6 months, and no relapse 
has been observed to date.

Conclusion
Sporotrichosis is a comparatively rare skin disease caused by 
the Sporothrix spp. However, if left untreated, it can spread 
to other organs and cause serious complications. The case of 
a fixed cutaneous sporotrichosis from China caused by 
S. globosa presented here shows the need for both rapid 
and improved diagnostics for fungal diseases and drug sen-
sitivity testing to determine the most effective course of 
treatment. Drug sensitivity tests are recommended whenever 
possible. E-test was easily performed upon our experiment.
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