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Abstract: Adult-onset acquired immunodeficiency caused by anti-IFN-γ autoantibodies is associated with severe opportunistic infection. 
Due to lack of specific symptoms and different manifestations, this form of infection can be easily misdiagnosed or overlooked. Herein, we 
present a case of Nocardia farcinica and Talaromyces marneffei co-infection in a patient with anti-IFN-γ autoantibodies (AIGAs). The 
patient, a 54-year-old man, presented with a 1-month history of fever, coughing and expectoration, dizziness, headache and gait imbalance. 
Laboratory workup revealed increased inflammatory markers, negative anti-HIV antibody and a high positive titer of AIGAs. Chest 
computed tomography (CT) showed multiple patches of high-density shadows in both lungs, and brain enhanced magnetic resonance 
imaging (MRI) showed an irregular lesion. The patient underwent a craniotomy for resection of the lesion. Pulmonary T. marneffei 
infection was diagnosed through sputum and bronchoalveolar lavage fluid culture, and brain nocardiosis was confirmed via purulent fluid 
culture of brain tissue. With regular antibiotic therapy, his symptoms improved and there was no recurrence during 18-month follow-up. 
This may be the first detailed case report detailing infection with these two distinct pathogens in disparate anatomical locations. 
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Introduction
Talaromyces marneffei (TM) is a thermally dimorphic fungus that affects multiple organs, including lung, lymph nodes, 
skin and bones. In the past, TM infection was primarily reported in patients with HIV. However, there has been a surge in 
reported cases of TM infection among individuals with anti-IFN-γ autoantibodies (AIGAs) in Southeast Asia.1 Nocardia 
is an aerobic Gram-positive filamentous bacterium that causes a rare but potentially fatal disease. Elderly individuals with 
diabetes and chronic obstructive pulmonary disease, as well as those who have undergone solid organ or hematopoietic 
stem cell transplantation, or are infected with HIV, constitute the population at risk for nocardiosis.2 Despite increasing 
evidence showing that compromised cellular immunity is a particularly strong risk factor for nocardiosis and TM 
infection,3 early diagnosis and timely treatment remain challenging due to non-specific symptoms and diverse manifesta-
tions, especially in HIV-negative patients. Here, we report a case of nocardia and TM co-infection in distinct systems 
with immunodeficiency due to AIGAs, which was successfully treated.

Case Presentation
A 54-year-old male patient, a native and resident of Guangxi, China, was admitted to our hospital with a 1-month history 
of fever, coughing with expectoration, dizziness, headache and gait imbalance for 9 days. He was a smoker and had no 
history of organ transplants, leukemia, diabetes and autoimmune disease.
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Basic laboratory workup revealed increased levels of leukocytes (10.12× 109/L), lymphocytes (3.55× 109/L) and 
erythrocyte sedimentation rate (ESR, 46mm/h). The CD4+ T-cell count was 1181 per mm3 (561–1,137 per mm3), and NK 
cell percentage was 33.56% (9.5–23.5%). The anti-HIV antibody was negative, and the absolute neutrophil count, IgG, 
IgM as well as C-reactive protein were all within normal limits. A chest computed tomography (CT) showed multiple 
high-density patches of shadows in both lungs (Figure 1A). Brain CT showed a cerebral infarction in the right occipital 
lobe, and brain enhanced magnetic resonance imaging (MRI) showed an irregular lesion measuring up to 3.5 cm × 
2.5 cm × 3.2cm. (Figure 1B). T. marneffei isolated from sputum and bronchoalveolar lavage fluid (BALF) culture 
(Figure 2A), while blood cultures were negative. After receiving antifungal treatment with voriconazole (0.2g twice 
daily), the patient’s fever, coughing and expectoration symptoms improved 1 week later. However, he presented with 
progressive neurological symptoms characterized by exacerbating headache and bilateral visual impairment. As a result, 
the patient underwent a craniotomy for resection of the lesion.

Histological examination of brain tissue revealed no evidence of malignancy but suggested the presence of a chronic 
brain abscess with Gram-positive filamentous bacilli (Figure 2B). The diagnosis of Nocardia brain abscess was confirmed 
by the identification of Nocardia farcinica in purulent fluid culture, while testing for TM yielded negative results. 
Subsequently, the patient was diagnosed with brain nocardiosis and pulmonary talaromycosis. We initiated anti-infective 
therapy with oral sulfamethoxazole-trimethoprim (SMX 0.8g and TMP 0.16g three times daily) and moxifloxacin (0.4g 
once daily). With the implementation of the aforementioned treatment, there was a significant improvement in his 
symptoms including headache, gait imbalance and vision loss in both eyes, as well as complete resolution of the 

Figure 1 (A) Initial lung CT revealed that bilateral patchy exudation with increased density and indistinct margins. (B) Initial brain enhanced MRI revealed that an irregular 
mass measuring 3.5×2.5×3.2cm was identified in the right occipital lobe, exhibiting significant enhancement with an uneven ring and large flake edema surrounding it. The 
adjacent cerebral sulci were narrowed and disappeared, while compression caused narrowing of the right lateral ventricle. (C) Second brain enhance MRI, conducted 9 days 
after craniotomy, revealed an improvement in the compression of the right lateral ventricle. (D) Second chest CT, conducted 1 month after antifungal treatment, showed 
significant absorption of the lesion.
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intracranial mass (Figure 1C). Serum sample was obtained to test the detection of AIGAs through an enzyme-linked 
immunosorbent assay kit (USCN Life Science Inc., Wuhan, China) according to the manufacturer’s protocols. We found 
that he had a high positive titer (15460ng/mL) and the positive titer value was based on our previous study.4

After 1-month treatment, CT scan showed improvement in lung lesions (Figure 1D), and there was no change in brain 
MRI. AIGAs turned negative (3021ng/mL) after 3 months. Overall, SMX-TMP and moxifloxacin were administered for 
9 months, and the voriconazole was for 12 months. No relapse of either nocardia brain abscess or pulmonary TM 
infection had been observed during 18-month follow-up.

Discussion
Adult-onset acquired immunodeficiency, mediated by anti–IFN-γ autoantibodies, is strongly related to TM infection in 
HIV-negative patients.5 Nocardiosis is a potentially life-threatening disease that most commonly affects the lungs, central 
nervous system (CNS), and skin. Among them, CNS involvement is particularly common in immunocompromised 
patients.2 MRI imaging features of brain abscess mainly exhibit ring enhancement during the capsular phase. However, 
distinguishing between ring-enhancing glioblastoma and brain abscesses can sometimes be challenging.6 In our report, 
the patient was a middle-aged man without obvious immunosuppressive factors. He was initially diagnosed with 
a pulmonary TM infection. However, during successful antifungal therapy for TM infection, he developed neurological 
symptoms and was ultimately diagnosed with nocardia brain abscess. We obtained peripheral blood serum from the 
patient and detected the presence of AIGAs, which yielded a positive result. The inhibitory effect of AIGAs on CD4+T 
cell differentiation into Th1 cells led to persistent impairment of cell-mediated immune responses. Therefore, we 
identified AIGAs as the most significant risk factor, which contributed to the patient’s susceptibility to intracellular 
pathogens. Patients with AIGAs are susceptible to multiple pathogens, including nontuberculous mycobacteria (NTM), 
Varicella-zoster virus, T. marneffei, Salmonella spp, Cryptococcus spp and others. Zhang et al reported nocardiosis in 
patients with AIGAs previously, but there was no specific detail.7 This may be the first detailed case report of infection 
with these two different pathogens in different sites.

Initial therapy with amphotericin B deoxycholate (dAmB) has been the standard treatment for TM infection.8 

However, because of its strong toxicity, voriconazole has been successfully used in the treatment of TM infection with 
or without HIV, and its response rates in both the primary and follow-up evaluations were similar to those in dAmB.9 

Moreover, voriconazole is more effective than dAmB in patients with central fungal infection.10 The optimal duration of 
voriconazole treatment for HIV-negative patients with TM remains uncertain. Based on the current reports, antifungal 
therapy is recommended to be maintained for at least 1 year to prevent recurrence.11 SMX-TMP can cross the blood– 

Figure 2 (A) Talaromyces marneffei was isolated from the BALF: Yellow colony on Sabouraud’s dextrose slant at 37°C in left, and yellow colony with distinctive red diffusible 
pigment on Sabouraud’s dextrose slant at 25°C in right. (B) Histopathology of the right occipital lobe mass: Microscopic examination of brain tissue revealed areas of 
necrotic tissue and granulation tissue formation, accompanied by significant neutrophil infiltration, which is indicative of a chronic brain abscess.
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brain barrier and most authorities recommend it as the keystone of nocardiosis treatment. However, N. farcinica has been 
identified as the most frequently isolated species in China, with a resistance rate to SMX-TMP reaching 53.8%.12,13 Due 
to the successful use of moxifloxacin against cerebral abscess caused by N. farcinica,14 our patient was treated with 
a combination therapy of SMX-TMP and moxifloxacin. The recommended duration for nocardiosis treatment is at least 6 
months.15,16 The patient had a high positive titer of AIGAs, which was a high-risk factor for relapse. Therefore, we 
discharged our patient with a prolonged course of treatment. Surgical intervention is necessary when abscesses are larger 
than 2.5cm in diameter, located in critical areas of the brain or causing significant mass effect.6 The patient’s brain 
abscess was 3.5cm in diameter, and he has obvious symptoms of elevated intracranial pressure; thus, the surgery is of 
great significance. In summary, with a 9-month therapy for nocardiosis and a 12-month regimen for TM, the patient 
remained recurrence-free and seroconverted to negative AIGAs during an 18-month follow-up. The study reported 
patients with high-titer AIGAs are more likely to have relapsed infections, but the recurrence rate could be reduced by 
decreasing the titer of AIGAs.4 Effective control of relapsed infection through reduction of AIGA titers has been 
achieved with anti-CD20 monoclonal antibody or intravenous cyclophosphamide therapy, but a minimum duration of 6 
months of antibacterial treatment should be considered prior to initiating these therapies.17,18 Additionally, clinicians 
should remain vigilant for other pathogens when patients test positive for AIGAs titer, not just NTM or TM infections.

Conclusion
This is a rare report referring to pulmonary TM and brain nocardia co-infection in patients with AIGAs. Patients with 
AIGAs are susceptible to various intracellular infections, however, given the limited specificity of clinical manifestations, 
this type of infection may be easily overlooked. Early clinical suspicion, diagnosis, and timely treatment are critical for 
immunocompromised patients to avoid poor prognosis.
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