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Abstract: Talaromyces marneffei (TM) infection is a rare but potentially fatal deep fungal disease that typically affects immuno-
compromised individuals in endemic regions. However, an increasing number of cases have been reported in HIV-negative,
immunocompetent patients without classical risk factors. We report the case of a 15-year-old girl residing in urban southern China
who presented with chronic cutaneous plaques and cervical lymphadenopathy, initially misdiagnosed as tuberculous lymphadenitis.
Despite one year of anti-tuberculosis therapy, her condition worsened and liver dysfunction developed. Subsequent skin biopsy, fungal
culture, and metagenomic next-generation sequencing (mNGS) confirmed localized cutaneous TM infection. The patient responded
well to oral itraconazole, and lesions resolved after four months of treatment, with no recurrence during an 18-month follow-up. This
case highlights the importance of considering deep fungal infections in the differential diagnosis of chronic granulomatous skin
lesions, even in immunocompetent hosts, and emphasizes the diagnostic utility of mNGS in atypical presentations.
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Introduction

Talaromycosis marneffei (TSM) is a life-threatening deep fungal infection caused by Talaromyces marneffei (TM,
formerly Penicillium marneffei), predominantly affecting immunocompromised individuals.'* In recent years, however,
an increasing number of TSM cases have been reported in HIV-negative populations.® Without timely diagnosis and
appropriate treatment, the mortality rate has been reported to range from 50.6% to 97%.* The clinical manifestations of
TSM are often nonspecific, and when patients present with isolated cutaneous lesions such as nodules or abscesses, the
condition may be misdiagnosed—particularly during the initial dermatologic evaluation—as other granulomatous dis-
orders, including histoplasmosis, tuberculosis, or sarcoidosis, especially in the absence of systemic symptoms.’ The
application of mNGS in recent years has improved the detection of TM, facilitating earlier diagnosis and targeted
antifungal therapy, which may significantly improve patient outcomes.® Here, we report the case of an adolescent girl
who was initially misdiagnosed with tuberculous lymphadenitis. A definitive diagnosis of localized cutaneous TM
infection was subsequently established through skin biopsy, fungal culture, and mNGS, with marked clinical improve-
ment following antifungal therapy.

Case Present

A 15-year-old girl presented with a 2-year history of painless, nonpruritic swelling on the left side of her neck. Two years earlier,
she had undergone fine-needle aspiration of a cervical lymph node at a local hospital, where histopathology revealed
granulomatous inflammation suggestive of tuberculous lymphadenitis, although Mycobacterium tuberculosis was not detected.
She received standard anti-tuberculosis therapy with isoniazid, rifampicin, pyrazinamide, and ethambutol for one year; however,
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her symptoms worsened and hepatotoxicity developed. She was subsequently referred to our institution. The patient had lived her
entire life in Guangzhou and denied fever, weight loss, cough, or travel to endemic areas (eg, Guangxi Province in China and
high-incidence regions of Southeast Asia such as Thailand and Vietnam). She also reported no history of chronic illness (eg, type
1 diabetes mellitus), recurrent bacterial or viral infections, trauma, or immunosuppressive therapy. Physical examination revealed
a thin habitus, with nontender, enlarged lymph nodes in the bilateral cervical and left axillary regions. On the left submandibular
area, anterior neck, and upper chest, there were edematous plaques with yellow-brown crusts, central umbilication, desquama-
tion, and serous exudation at the lesion margins. Red nodules without ulceration or crusting were present on the right side of the
neck (Figure 1a—c). Laboratory studies, including complete blood count, liver and renal function, HIV, hepatitis B/C serologies,
and syphilis testing, were unremarkable. Additional tests for cytomegalovirus, Epstein—Barr virus, measles, rubella, and
tuberculosis were negative. Blood glucose levels were within the normal range. The CD4+ T-cell count was 300/uL (reference
range: 500-1440/uL); the CD3+ T-cell count was 628/uL (reference range: 770-2860/uL); and the CD4/CDS ratio was within
normal limits. Cervical computed tomography (CT) revealed extensive lymphadenopathy in the bilateral cervical, submandib-
ular, supraclavicular, and superior mediastinal regions. Chest CT showed patchy opacities near the right upper mediastinum, with
otherwise clear lung fields and calcified, confluent lymph nodes in the mediastinum and supraclavicular fossae. Skin lesion
biopsy from the left cervical region demonstrated chronic granulomatous inflammation with epithelioid histiocytes and multi-
nucleated giant cells; both periodic acid—Schiff and acid-fast stains were negative (Figure 1d and e). A fungal culture from
a papule on the left neck yielded TM (Figure 1f and g). Tissue-based mNGS, performed on the same lesion at two time points 18
months apart, confirmed TM DNA with a specific read count of 148 and a relative abundance of 91.69%, without evidence of
mycobacterial or viral infection. A diagnosis of cutaneous TM infection was therefore established. The patient was treated with
oral itraconazole (200 mg twice daily), compound glycyrrhizin (2 tablets three times daily), and vitamin D (0.25 pg daily). After 4
months, the cutaneous lesions had resolved. Repeat biopsy revealed only fibrotic scarring, and fungal cultures were negative
(Figure 2a and b). At the latest follow-up, one year after treatment, no recurrence was observed, and T-cell counts had returned to
the normal range.

Discussion

TM infection has traditionally been linked to immunocompromised individuals, particularly patients with HIV/AIDS in
endemic regions of Southeast Asia and southern China.” However, accumulating epidemiological data indicate a shift
toward HIV-negative and immunocompetent populations.® In China, sporadic cases have been documented among urban
residents without classical risk factors, such as bamboo rat exposure or rural residence.” A cohort study from Guangxi
Province reported that 59.3% of non-HIV patients with TM infection had no identifiable immune dysfunction.'® Similar
trends have been observed outside mainland China, including in Hong Kong and Thailand, where HIV-negative patients
are increasingly being diagnosed with 7. marneffei infections.®'""'? Together with the present adolescent case without
discernible immunodeficiency, these findings highlight an underrecognized potential for transmission in urban environ-
ments and challenge the conventional “high-risk population” paradigm.

Although no overt immunodeficiency was identified in this patient, subtle immune defects may predispose seemingly
healthy hosts to TM infection. Subclinical abnormalities in the interferon-y pathway, as well as gain-of-function
mutations in STAT1 or STAT3, have been shown to impair antifungal immunity."* Li et al identified STAT3 mutations
in patients with hyper-IgE syndrome and concurrent TM infection.'* Similarly, defects in the IL-12/IFN-y axis or
CARD?Y deficiency have been implicated in susceptibility to deep fungal infections.'>' In addition, minor skin trauma,
chronic dermatitis, or puberty-associated changes in local cutancous immunity may facilitate fungal entry. Beyond
classical immunogenetics, recent studies suggest that epigenetic mechanisms also contribute. Viral infections such as
COVID-19 can induce persistent epigenetic reprogramming of immune pathways, particularly those involving interferon
signaling, thereby weakening antifungal defenses in individuals without genetic mutations. Although this adolescent had
no history of COVID-19, such mechanisms may offer a plausible explanation for similar cases and merit further
investigation.'” Another noteworthy finding in this case was that the CD3+ and CD4+ T-cell counts were slightly
below the normal reference range, despite the absence of HIV infection or overt immunodeficiency. This reduction may
be attributable to the infection itself, as severe TM disease could promote recruitment and sequestration of T cells at sites
of active inflammation, resulting in relative depletion in the peripheral circulation. Similar infection-driven redistribution
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Figure | (a—c) Clinical presentation at initial hospital visit showing edematous plaques with yellow-brown crusts, central umbilication, desquamation, and serous exudation
along the margins on the left submandibular, anterior cervical, and upper chest areas; an erythematous plaque is visible on the right side of the neck. (d and e) Histopathology of
the left neck lesion revealing dense inflammatory infiltration composed of neutrophils, monocytes, lymphocytes, epithelioid cells, and multinucleated giant cells, with focal
granulomatous nodule formation (H&E staining; original magnification: (d) %4; (e) x10). (f) Lactophenol cotton blue staining showing characteristic brush-like conidiophores of
T. marneffei (Orange arrow). (g) Culture on Sabouraud dextrose agar at 25 °C displaying rapid growth of filamentous colonies with suede-like to woolly texture and
a characteristic diffusible red pigment.

and consumption of lymphocytes have been documented in other systemic infections and granulomatous diseases.'®'”
Importantly, T-cell counts returned to normal during follow-up, supporting the interpretation that this reduction was
transient and infection-related rather than reflective of an underlying primary immunodeficiency.

In this case, localized cutaneous plaques and superficial lymphadenopathy were the sole clinical manifestations.
Histopathology revealed granulomatous inflammation with minimal fungal burden, underscoring the diagnostic

Clinical, Cosmetic and Investigational Dermatology 2025:18 https: 2703



Chen et al

Figure 2 (a and b) Clinical images taken after 4 months of antifungal treatment showing marked resolution of cutaneous lesions. Residual erythema and localized skin
atrophy are visible on the left side of the neck.

challenges. Traditional staining methods were non-revealing, but mNGS confirmed high levels of TM DNA, demonstrat-
ing its superior sensitivity. Studies have reported that mNGS achieves a 90% detection rate in culture-negative fungal
infections. Integrating mNGS into the diagnostic workflow for refractory cutaneous lesions may therefore expedite
diagnosis, reduce misdiagnosis, and guide appropriate antifungal therapy.

At present, no standardized treatment guidelines exist for TM infection in HIV-negative patients. Amphotericin
B remains first-line therapy, but its nephrotoxicity and hepatotoxicity often limit use. Triazoles, including itraconazole,
voriconazole, and posaconazole, are increasingly applied, particularly in localized disease.”’ In this adolescent, oral
itraconazole (200 mg twice daily) was selected due to prior liver injury following prolonged anti-tuberculosis therapy and
the potential toxicities of amphotericin B.>'** A favorable clinical response was achieved, with cutaneous lesions
resolving within 4 months. During an 18-month follow-up period, no recurrence was observed, further supporting
itraconazole as a safe and effective treatment option for localized TM infection.

Several limitations should be noted. First, genetic testing for underlying immune defects was not performed, leaving
the possibility of subtle or subclinical immunodeficiency unresolved. Second, as a single case report, the observations
may not be generalizable, and larger case series are needed to validate treatment outcomes. Third, while follow-up was
extended to 18 months, longer surveillance is necessary to fully exclude late relapse.

In conclusion, dermatologists should maintain a high index of suspicion for TM infection in children and adolescents
presenting with chronic granulomatous skin lesions, even in urban areas without traditional risk factors. Early biopsy,
adjunctive histopathology, and molecular diagnostics such as mNGS are essential to avoid misdiagnosis and enable
timely antifungal therapy. This case underscores the evolving clinical spectrum of TM infection and highlights the
importance of heightened dermatologic vigilance in populations not traditionally considered at risk.

Conclusion

This case highlights the emerging clinical challenge of TM infection in HIV-negative, immunocompetent individuals
living in urban areas without known environmental exposure. Dermatologists should maintain a high index of suspicion
for deep fungal infections in patients presenting with chronic granulomatous skin lesions, even in the absence of systemic
symptoms or traditional risk factors. Early skin biopsy, comprehensive histopathologic evaluation, and molecular
diagnostics such as mNGS are essential tools for accurate diagnosis. In localized cutaneous cases, oral itraconazole
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may be a safe and effective alternative to amphotericin B, offering favorable outcomes with fewer adverse effects.
Broader recognition of atypical host presentations and integration of advanced diagnostic strategies are critical to
reducing diagnostic delays and improving prognosis in non-HIV-associated TSM.
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