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Background: Mycobacterium marinum and Candida metapsilosis are rare pathogens that cause chronic cutaneous and soft tissue
infections. Although molecular technologies have improved their diagnosis, both diseases are challenging to treat. Here, we describe
the first case of cutaneous granuloma caused by concurrent M. marinum and C. metapsilosis infections.

Case Presentation: A 67-year-old male patient presented with a one-year history of painful erythematous nodules on his left ring
finger after a fish stabbing. He was apparently immunocompetent and received no immunosuppressive treatment. Histopathological
examination revealed infectious granuloma. Positive cultures for mycobacteria and fungi, along with molecular testing, confirmed the
mixed infection with M. marinum and C. metapsilosis. Considering his old age and hepatitis B core antibody, we initiated treatment
with oral clarithromycin, topical sulfadiazine silver cream (SSC), and topical nifuratel nystatin gel (NNG). Owing to adverse events,
the course of clarithromycin was limited to ten days. Nonetheless, a three-month regimen of continuous topical SSC and NNG led to
the complete recovery of his lesions without recurrence.

Conclusion: This is the first reported case of mixed infection with M. marinum and C. metapsilosis. The combination therapy with
10-day oral clarithromycin treatment and 3-month topical SSC and NNG successfully treated superficial infections caused by these
two distinct pathogens. This case could offer a viable alternative for patients unable to endure prolonged systemic therapy. Further
studies are required to verify its efficacy.
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Introduction

Cutaneous granulomas are characterized by skin inflammatory reactions caused by many stimuli and are categorized
etiologically into infectious and non-infectious granulomas.' Infectious granulomas are triggered mainly by mycobacteria,
parasites, or fungi.' Mycobacterium marinum, a slow-growing non-tuberculous mycobacterium (NTM), is an uncommon
pathogen of chronic cutaneous and soft tissue infections.? Fish bites, skin injuries by shellfish or fishing tools, or contact with
contaminated water are common causes of M. marinum infection.”> M. marinum may usually cause superficial or sporo-
trichoid lesions and may involve deep tissues or even disseminated infections in immunocompromised individuals.>*
Although molecular techniques have improved its diagnosis, M. marinum remains challenging to treat due to its slow-
growing nature and lack of a standard treatment regimen.”* M. marinum infection usually requires combination therapies.”
Candida metapsilosis is the least common and virulent within the Candida parapsilosis complex, but its prevalence and
incidence have increased annually.”® According to documented reports, C. metapsilosis was not only isolated from the blood

samples of adults and older patients but also from those of neonates.’ It may cause superficial candidiasis, deep infection,

Clinical, Cosmetic and Investigational Dermatology 2025:18 1213-1218 1213
Received: 4 February 2025 © 2025 Li et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work

Accepted: 1 May 2025
Published: 17 May 2025

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-9803-2454
http://orcid.org/0000-0002-1644-6942
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Li et al

candidemia, or even death.>’ ® The treatment is challenging because of increased resistance to some antifungal agents.’ Here,
we described the first case of cutaneous granuloma caused by concurrent infections with M. marinum and C. metapsilosis.

Case Presentation
A 67-year-old immunocompetent male was presented with a one-year history of painful erythematous nodules on his left
ring finger in April 2021. Initially, he was pricked while cleaning marine fish, leading to edema and erythema with
tenderness at the distal end of his left ring finger. Considering normal routine blood test results and his refusal to undergo
a biopsy for tissue culture, we administered cefixime to him as a tentative treatment. His lesions subsided marginally two
weeks later, but apparent redness, swelling, nodules, and yellow crusts persisted. Topical administration of compound
polymyxin B ointment alone showed minimal improvement after cessation of cefixime. His lesions expanded again two
weeks after discontinuing the medication. The patient had no history of diabetes, liver illness, renal disease, or drug
allergies except for hypertension. Physical examination revealed confluent erythematous plaques and nodules with crusts
at the distal end of his left ring finger (Figure 1A). Lymph nodes in his left wrist and elbow were not palpable.
Histopathology of the biopsy specimens showed verrucous hyperplasia in the epidermis, non-caseating granulomatous
inflammation, diffuse neutrophilic and lymphocyte aggregation, and abscess formation in the dermis (Figure 2A and B).
Neither acid-fast staining nor periodic acid-Schiff staining yielded positive results. Using the mycobacterial culture
system (Bactec MGIT 960, Becton, Dickinson and Company, USA), a mycobacterial culture was performed on the
biopsy tissue in a liquid medium, which yielded positive results after four weeks.'®!" The polymerase chain reaction
(PCR) analysis did not detect Mycobacterium tuberculosis. M. marinum was identified using multiplex real-time PCR

assays (Figure 3 and Appendix 1).'>'3 Upon the fungal culture of biopsy tissue, smooth white yeast-like colonies were
p™

discovered on Sabouraud’s Glucose Agar (SGA; B ) (Figure 2C). The genomic DNA was extracted from the isolate

Figure | Dermatological examination before and after treatment. (A) Before treatment, confluent erythematous plaques and nodules with crusts were found at the distal
end of his left ring finger. (B) Ten days after receiving oral clarithromycin and topical SSC and NNG, there was still visible redness, swelling, and nodules on his finger. (C)
One month after topical application of SSC and NNG, only one red nodule with a diameter of 2mm remained on his finger. (D) Three months after topical application of SSC
and NNG, his lesion completely healed.

Abbreviations: SSC, sulfadiazine silver cream; NNG, nifuratel nystatin gel.
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Figure 2 Laboratory findings. (A) Pathologic findings of his lesion revealed verrucous hyperplasia in the epidermis (yellow circle shown), non-caseating granulomatous
inflammation, and diffuse neutrophilic and lymphocyte aggregation in the dermis (hematoxylin-eosin staining, x20). (B)An enlarged view of his histopathology shows
granulomatous inflammation with multinucleated giant cells (yellow arrow shown), histiocytes (blue arrow shown), lymphocytes (green arrow shown), and neutrophils (black
arrow shown) (hematoxylin-eosin staining, x100). (C) The fungal culture of biopsy tissue showed smooth white yeast-like colonies.
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Figure 3 Analysis of biopsy samples using multiplex real-time PCR assays. Mycobacterium marinum was confirmed by 16S (16S) and M. marinum specific primer (Mar2). No cross-
amplification was seen with other mycobacteria species including M. haemophilum (HEMI, HEM2), M. chelonae (Chel), M. malmoense (MALI), M. abscessus (ABS2), M. tuberculosis
(TB6110), M. smegmatis (SME), M. szulgai (SZU), M. kansasii (Kan3), M. intercelleulare (Intl), M. ulcerans (ULC2), M. gordonae (Gor3), M. fortuitum (Forl) and M. avium (AVI2).

and used to amplify the region of internal transcribed spacer (ITS) by PCR. Sequence alignment of the PCR product in
GenBank identified C. metapsilosis (GenBank accession no. PQ626156). Antifungal susceptibility tests revealed sensi-
tivity to voriconazole, posaconazole, itraconazole, caspofungin, anifungin, micafungin, flucytosine, amphotericin B,
fluconazole, and nystatin (Table 1). Screening for hepatitis B core (HBc) antibody yielded a positive result, whereas
HIV, HCV, and syphilis were not detected using the fully automated immunoassay analyzer (ARCHITECT i2000SR,
Abbott Laboratories, USA). His liver and renal function tests, fasting glucose levels, and routine tests were normal.
The patient was diagnosed with cutaneous granuloma caused by M. marinum and C. metapsilosis. Given his old age
and anti-HBc antibody, the patient was administered oral clarithromycin 250 mg twice daily, topical sulfadiazine silver
cream (SSC), and nifuratel nystatin gel (NNG). Clarithromycin was discontinued after ten days because the patient
experienced facial edema, bilateral lower limb edema, and a drop in blood pressure. Although the lesions improved, the
finger still showed visible redness, swelling, and nodules (Figure 1B). The patient continued to receive topical treatment
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Table | Antifungal Susceptibility Tests of
Candida Metapsilosis Isolated in This Study.

Antifungal Agents | MIC, oo (ug/mL)
Voriconazole 0.03
Posaconazole 0.06
Itraconazole 0.12
Fluconazole |
Nystatin 4
Caspofungin 0.12
Anifungin 0.12
Micafungin 0.5
Amphotericin B 0.5
Flucytosine <=0.06

Abbreviations: MIC, Minimum Inhibitory
Concentration.

with SSC once daily and NNG twice daily for an additional month. The lesion improved noticeably, and only one red
nodule of 2 mm in diameter remained (Figure 1C). Upon completing 3-month topical treatments, his lesion completely
healed without any scarring, prompting the cessation of treatment (Figure 1D). No recurrence was found at the follow-up
of 3 months, 1 year, and 3 years at the clinic or by video telephone.

Discussion

Clinically, combined infection of Mycobacterium and Candida is rare, and most cases are reported in immunocompro-
mised individuals suffering from deep infections.'*'> A recent report described that mixed infection of M. marinum and
C. dubliniensis caused chronic polymorphic rashes in a lymphatic pattern in an immunocompromised patient with
systemic lupus erythematosus.'® Nevertheless, the coexistence of M. chelonae and C. albicans infections was reported to
cause esophageal infection in an immunocompetent adult.'” In our present case, M. marinum and C. metapsilosis were
isolated from cutaneous granuloma in an elder. To the best of our knowledge, he did not have an immune deficiency
underlying the acquired infections. M. marinum, belonging to non-tuberculous mycobacteria, is an important causative
microorganism of infectious granulomas.? C. albicans is the most common causative pathogen for candidal granuloma.'®
To date, however, there have been no reports of cutaneous granulomas caused by C. metapsilosis. In our view,
M. marinum might be the primary causal agent, and C. metapsilosis is most likely the secondary infection.

Our patient was initially suspected of M. marinum infection because of chronic nodules on his finger and a history of fish
stabbing. Upper extremities, especially hands and fingers, are common sites of M. marinum infections due to the higher exposure
and low temperatures favoring bacterial growth.>'® Histopathology of his biopsy specimens was suggestive of infectious
granuloma caused by mycobacteria or fungi. However, periodic acid-Schiff staining and acid-fast staining in our case were
negative because of the limited number of bacteria present in the specimen sections, as in most cases.

Based on a positive culture in liquid media and molecular detection, M. marinum infection was identified. In the
MGIT 960 culture system, specimens are incubated in liquid Mycobacteria Growth Indicator Tubes (MGIT), which
enable automated detection of mycobacterial growth according to emissions of fluorescence.!' Positive cultures of
M. marinum in solid media require a certain temperature (30-32°C) and approximately 2 to 8 weeks to grow.?
Compared with solid media, culture in liquid media is more rapid and sensitive, but it is not convenient to observe
mycobacterial morphology.” Molecular methods, such as 16S ribosomal RNA sequencing, whole-genome sequencing,
and multi-gene sequencing, have made the identification of NTM species more rapid and accurate, even without positive
cultures.”® M. marinum was identified using multiplex real-time PCR assays in our case.

Currently, there are no conclusions on the optimal treatment regimen for M. mycobacteria due to its rarity and
absence of controlled trials.” Monotherapy is generally recommended for superficial infections, and the most commonly

prescribed agents include clarithromycin, minocycline, doxycycline, and trimethoprim/sulfamethoxazole. Combination
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therapy is recommended for deep tissue involvement or disseminated infection in immunosuppressed patients.> * The
duration varies from 2 weeks to 1.5 years, depending on the severity of the lesion, the patient’s risk factors, and clinical
response to the regimen.* However, it is promising that acquired antimicrobial resistance has not been described in
treating M. marinum so far for any of the abovementioned antibiotics.” Considering his old age and anti-HBc antibody,
we gave the patient oral clarithromycin and topical SSC to treat M. marinum infection. Susceptibility testing was not
performed because it is not routinely recommended and only for patients who respond poorly to standard dual treatment.>
Although oral clarithromycin lasted only ten days due to adverse events, 3-month continuous treatment with topical SSC
and NNG resulted in complete recovery of the lesions without recurrence. Silver sulfadiazine is a broad-spectrum
antibiotic mainly used to treat burn wounds.?* Makoto et al applied oral clarithromycin (200mg/day), topical sulfadiazine
silver, and hyperthermia to a leg ulcer with M. shinshuense infection.’ Two months after treatment, the necrotic lesions
had decreased in size, but sulfadiazine silver was replaced by U-pasta (sucrose and povidone-iodine) due to a large
discharge of exudate from the lesions.?' Unlike this case, we gave the patient oral clarithromycin 250 mg twice daily and
did not find massive exudates on his lesion after topical application of SSC. These different reactions after applying
sulfadiazine silver might be related to contact allergy. In addition, nifuratel, one component of NNG, also has broad
antibacterial properties.”” Until now, no studies have evaluated the susceptibility of M. marinum to sulfadiazine silver or
nifuratel. To our knowledge, this is the first case of short-term oral clarithromycin and long-term continuous treatment
with topical agents for M. marinum infection.

A positive fungal culture and sequence alignment of the ITS sequence amplification products confirmed
C. metapsilosis infection. It is susceptible to azoles, echinocandins, flucytosine, amphotericin B, and nystatin, as reported
previously.®’ However, there is no consensus on the treatment of C. metapsilosis infection.” Here, we applied topical
nystatin to treat C. metapsilosis infections because of the possible adverse events of oral antifungals in the elderly. The
superficial infection with C. metapsilosis was effectively treated with topical NNG. NNG is a commonly used topical
agent containing nystatin for vulvovaginal infections. In addition to its broad antibacterial properties, nifuratel also
exhibits antifungal activity.*> To date, there is no evidence of the susceptibility of C. metapsilosis to nifuratel.

Conclusion

To our knowledge, this is the first reported case of mixed infection with M. marinum and C. metapsilosis. Combination
therapy with a 10-day oral clarithromycin treatment and a 3-month topical SSC and NNG therapy was effective in
treating superficial infections of M. marinum and C. metapsilosis. This case provides a potentially viable alternative for

patients who cannot tolerate prolonged systemic therapy. However, further studies are required to verify its efficacy.
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