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Background: Disseminated histoplasmosis caused by the temperature-dependent dimorphic fungus Histoplasma capsulatum is an 
invasive fungal disease rarely reported in southern China. Here, we report a case of disseminated histoplasmosis due to anti-IFN–γ 
autoantibodies (AIGA)- associated immunodeficiency.
Case Presentation: We present the case of a 57-year-old HIV-negative female patient with disseminated histoplasmosis in southern 
China. The patient showed progressively enlarging multiple clavicular, neck, and upper chest skin nodules and dyspnea, which led to 
the initial suspicion of pulmonary tuberculosis or lung cancer. Bacterial cultures results were negative. Histopathology of a skin tissue 
showed infectious granulomas. Disseminated histoplasmosis was diagnosed via next-generation sequencing (mNGS) and fungal 
culture. Furthermore, enzyme-linked immunosorbent assay results from a peripheral blood confirmed that the patient had a high- 
titer of AIGA.
Conclusion: This case prompts clinicians to consider histoplasmosis an important differential diagnosis in a region where talar-
omycosis is highly endemic. This case report emphasizes that clinicians should be vigilant for immunodeficiency and consider testing 
for AIGA in HIV-negative patients who are suspected of having complex opportunistic infections.
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Introduction
Histoplasmosis is an endemic mycosis caused by the dimorphic fungus H. capsulatum. It is prevalent in the Ohio and 
Mississippi River valleys and parts of North, Central, and South America.1 Histoplasmosis is rarely reported in southern 
China, where infection caused by endemic fungus, such as T. marneffei is more common.2 Aspiration of H. capsulatum 
spores in the feces of chickens, pigeons, and bats usually results in asymptomatic lung infection in immunocompetent 
hosts. Disseminated infection occurs primarily in immunocompromised hosts (acquired immunodeficiency syndrome, 
immunosuppressive use, organ transplantation).3 Symptoms of disseminated disease include constitutional symptoms, 
hepatosplenomegaly, systemic lymphadenopathy, lung and liver involvement, bone marrow and adrenal gland involve-
ment, and the presence of the disease. Severe cases even damage the central nervous system.4–6 Here, we present a case 
of an indigenous disseminated histoplasmosis in a patient with anti-IFN–γ autoantibodies (AIGA) -associated 
immunodeficiency.

Case Presentation
A 57-year-old female patient presented to our hospital with progressively enlarging multiple clavicular and neck skin 
nodules, dyspnea, and low backbone pain, which had been ongoing for four months. She had been suspected of having an 
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infection at a local hospital but her symptoms did not resolve following antibiotic treatment. The patient, a farmer from 
a rural village, confirmed no clear exposure to bird or bat droppings, and had never travelled outside Guangxi.

Physical examination revealed several erythematous tenderness nodules on the skin of the left neck and upper chest, 
ranging from egg-sized to fist-sized. Some nodules were ulcerated, with visible secretions and oozing (Figure 1A). An 
enlarged lymph node, approximately 2 centimeters in size, was palpable in the left axilla, with well-defined borders and 
no tenderness. A computed tomography (CT) scan of the chest identified an irregular soft tissue mass (diameter is about 
107.53 mm) on the left anterior upper chest wall (Figure 1B), and multiple enlarged lymph nodes in the left axilla 
(Figure 1C). Emission computed tomography (ECT) also revealed small patches of abnormally dense shadows of the 
contrast agent in the facial skull, parietal bone, left middle and lower humerus, right scapula, and fourth lumbar 
vertebrae, suggesting multiple sites of bone destruction throughout the body (Figure 1D). Laboratory tests indicated 
anemia (hemoglobin concentration 109.20 g/L), leukocytosis (white blood cell count, 11.17 × 109/L) with neutrophilia 
(absolute neutrophil count, 8.8 × 109/L) and negative human immunodeficiency virus (HIV) antibodies. No other 
underlying diseases were detected. A smear of pus collected from skin lesions showed fungal yeast with a slightly 
pointed end at one pole, a bluntly rounded end at the other, and thin necks at the budding sites. (Figure 2A). A skin 
biopsy was collected for metagenomic next-generation sequencing (mNGS), fungal culture, and pathological examina-
tion. It was observed that mNGS conducted within 48 hours confirmed the presence of H. capsulatum. Pathological 
examination of the skin tissue confirmed the presence of infectious granulomas, and fungal cultures revealed the growth 
of dimorphic fungus, with white, densely fluffy hyphae growing on Brain-heart infusion (BHI) agar medium at 28°C, 

Figure 1 Clinical manifestations, imaging findings. (A) Several erythematous swellings, ranging from egg-sized to fist-sized, were seen on the skin of the left neck and upper 
chest. Some swellings were ulcerated, with visible secretions and oozing. (B) CT scan of the chest revealed an irregular soft-tissue mass (diameter is about 107.53 mm) in 
the left anterior upper chest wall (yellow arrow). (C) Multiple enlarged lymph nodes in the left axilla (yellow arrow). (D) ECT showed small patches of abnormally dense 
shadows (black arrows).

Figure 2 Pathogen examination of specimen. (A) Smears revealed yeast cells (fungal fluorescence stain × 400). (B) Hyphae grew on BHI agar medium at 28°C, yeast 
colonies grew on BHI at 37°C after 30 days. (C) Cogwheel-shaped conidia were visible under the microscope (cotton blue preparation × 400).
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smooth, moist yeast colonies grew on BHI at 37°C after 30 days. (Figure 2B). Large, rounded, thickly walled, spiny, 
cogwheel-shaped conidia were visible under the microscope (Figure 2C).

Finally, based on these tests, the patient was diagnosed with disseminated histoplasmosis (skin, lymph nodes, and 
bone were involved). Subsequently, the patient was treated with amphotericin B (20 mg/ daily) for 14 days, resulting in 
a partial response. Maintenance therapy with itraconazole (200 mg/ twice daily) has continued until now. Due to concerns 
about her immune status, a peripheral blood test for AIGA was performed, yielding a positive result at a titer of 1:2500. 
The patient is currently undergoing follow-up.

Discussion
Histoplasmosis is a sporadic condition in China, mainly prevalent in the Yangtze River flows7 but it is rare in the 
Guangxi region. In the present case, the patient had never traveled outside Guangxi or in endemic areas of 
histoplasmosis and had no history of contact with bats or caves. It was an indigenous infection. Therefore, the 
warm and humid geographical environment of Guangxi may also be suitable for the growth of H. capsulatum. The 
clinical manifestations of H. capsulatum infection are nonspecific and variable. At the same time, it is very similar to 
the symptoms of T. marneffei infection, which is prevalent in southern China, and it is easy to be misdiagnosed.8 It is 
worth mentioning that this case presented with skin lesions as the initial symptom, which is rare in HIV-negative 
patients.

Fungal culture is the gold standard for diagnosing histoplasmosis, and traditional fungal pathogen cultures usually 
take 4–6 weeks or longer.9 Even if fungi are successfully isolated, identification is difficult for physicians in nonendemic 
areas because the cultured organisms may be fungi that are not commonly in clinical laboratories. Histopathologists can 
also detect tiny granuloma yeasts with low sensitivity,10 making an accurate diagnosis challenging. However, mNGS 
detected H. capsulatum in this patient’s skin tissue samples quickly (within 48 hours). Treatment with amphotericin 
B followed by itraconazole relieved the patient’s symptoms, as confirmed by H. capsulatum culture 30 days later. In 
conclusion, mNGS technology can be an important supplement to diagnostic methods, improving the diagnostic 
efficiency of rare pathogens such as H. capsulatum.

Initially, we suspected that this patient had a malignancy or autoimmune disease, and she was negative for tumor 
markers, antinuclear antibody profiles, and pathological reports. So we suspected that she had a rare infection, and 
fortunately, mNGS of the skin tissue gave us the correct answer quickly. However, the patient did not have known 
common immunodeficiency, which conferred a predisposition to rare fungi. Because of the doubts about her 
immune status, our team suspected that she might have AIGA- associated immunodeficiency, which is highly 
prevalent in the Guangxi region. We tested her blood samples, and the results showed that the patient had a high 
titer of AIGA.11

Anti-IFN-γ autoantibodies syndrome is an emerging adult-onset immunodeficiency syndrome first described in 2004 
and characterized by high levels of anti-IFN-γ autoantibodies.12,13 Previous studies have suggested that high titers of 
AIGA in patients’ serum can inhibit IFN-γ-induced STAT-1 phosphorylation and IL-12 production of CD4+ T cells, 
leading to severe dysfunction of T helper one cell responses.14,15 The production of such antibodies is closely associated 
with genetic variants carrying human leukocyte antigen (HLA) class II alleles: HLA-DRB1*16:02/DQB1*05: 02 and 
HLA-DRB1*15:02/DQB1*05:01.16,17 These patients are susceptible to infection with intracellular pathogens, such as 
T. marneffei and nontuberculous mycobacteria.11,18 However, cases of AIGA-associated H. capsulatum infection are still 
rarely reported.

Disseminated histoplasmosis is progressive and fatal if left untreated.19 For moderate to severe cases, guidelines 
recommend treatment with amphotericin B for 1 to 2 weeks, followed by itraconazole for at least 1 year.1,20 However, for 
immunocompromised patients who fail to reduce immunosuppression, lifelong maintenance therapy may be required. 
The presence of AIGA may create an environment that promotes opportunistic infections and affect the efficacy of 
antifungal treatments.21 Such patients require long-term follow-up and management. This case has limitations. The 
patient is still in the follow-up, and we cannot determine whether the patient’s clinical prognosis is related to the antibody 
titer level for the time being, which needs our close attention in future follow-up.
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Conclusion
Disseminated histoplasmosis and disseminated talaromycosis marneffei may both occur in opportunistic infections. Both 
have nonspecific clinical symptoms such as fever, weight loss, lymphadenopathy, and mucocutaneous lesions, but the 
skin lesions of histoplasmosis are mostly papules and ulcers. In contrast, disseminated talaromycosis marneffei presents 
with a typical necrotizing papule with a central depression. In addition, H. capsulatum infection can be rapidly diagnosed 
by highly sensitive urinary antigens.22 In the absence of specific disseminated clinical symptoms and fungal culture, skin 
lesions can be an early symptom, and mNGS of skin biopsy helps diagnose disseminated histoplasmosis. Clinicians 
should be vigilant for immunodeficiency and consider testing for AIGA in HIV-negative patients who are suspected of 
having complex opportunistic infections.
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