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Background: Talaromycosis is an opportunistic fungal infection caused by Talaromyces marneffei (T. marneffei), commonly occurs 
in HIV-positive individuals. While less common, it can also affect HIV-negative individuals. We reported a T. marneffei infection in an 
HIV-negative patient, whose imaging findings and diagnostic process offer valuable clinical insights.
Case Presentation: An HIV-negative male adult patient with an intermittent cough for more than two years and worsened for 
more than one month. Enhanced CT scan indicated lung cancer with rib and lymph nodes metastasis. The lower respiratory tract and 
bronchial lavage fluid culture of the patient were negative. He received two bronchoscopies, two biopsies and two metagenomic 
next-generation sequencing (mNGS) tests, which failed to find the malignant cell but sequentially identified the presence of 
Pasteurella multocida and the Epstein-Barr virus. His condition did not improve after anti-infective treatment for 2weeks. An 18- 
fluorodeoxy glucose (18F-FDG) PET/CT scan revealed increased radioactivity in right supraclavicular lymph node, left lung and the 
right tenth rib. Ultimately, a biopsy at the hypermetabolic lesion of left lung, and a third mNGS test confirmed the presence of 
Talaromyces marneffei. Subsequently, the patient started antifungal therapy with amphotericin B and itraconazole and showed 
a favorable response.
Conclusion: We reviewed all reported PET/CT findings of T. marneffei infection patients, suggesting that fungus T. marneffei should 
be considered in patients identified as infection and exhibited bone destruction and also highlight the role of PET/CT in guiding the 
biopsy site.
Keywords: Talaromyces marneffei, PET/CT, HIV-negative, bone destruction, metagenomic next-generation sequencing (mNGS)

Introduction
T. Marneffei is a thermally dimorphic fungus that was initially isolated from bamboo rats1 and is generally accepted to 
infect people by inhaling T. Marneffei conidia. T. Marneffei predominantly affects the monocyte-macrophage system and 
can easily spread throughout the body due to macrophage paradox effect2 and their capacity to alter macrophage 
polarisation3 which could evade clearance by the immune system. In addition, insufficient understanding of 
T. Marneffei infection and lack of specific clinical manifestation and imaging characteristics may result in delayed 
diagnosis and high death rate. The number of T. Marneffei infections reported worldwide has steadily increased recent 
years, primarily in southeast Asia, southern China, and northeastern India.4 T. Marneffei infection commonly occurs in 
patients with human immunodeficiency virus infection (HIV). However, there is a rising incidence of HIV-negative 
individuals contracting the disease, and even people with healthy immune systems are infected. We present a case of 
T. Marneffei infection in an HIV-negative patient, the diagnostic process was complicated, and the patient showed 
a positive response to the treatment.
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Case Presentation
A 61-year-old male patient presented with an intermittent cough for more than two years, and it had gotten worse during 
the last month. One month previously, the patient discovered a Pasteurella pneumotropica infection after a bronchoscopy 
and an alveolar lavage fluid mNGS analysis in outside facility. No improvement has been observed despite over two 
weeks of anti-infective treatment. He was revealed having pneumonia caused by Legionella pneumophila, hypertension, 
severe anemia, and had a history of smoking and alcohol use, alongside blood transfusions. He denied any family history 
of the condition and occupation history were unremarkable. Physical examination revealed a palpable lump on the right 
thoracic wall, along with localized pain. Breath sounds in both lungs exhibited coarse qualities, with no dry or wet rales 
detected.

Laboratory findings reported the following: white blood cell, 10.80×10^9/L (normal range: 3.5–9.5×10^9/L); red 
blood cell, 3.75×10^12/L (normal range: 4.3–5.8×10^12/L); neutrophil, 8.40×10^9/L (normal range: 1.8–6.3×10^9/L); 
hemoglobin, 104g/L (normal range: 130–175g/L); total protein, 85.80g/L (normal range: 65–85g/L); albumin, 39.00g/L 
(normal range: 40–55g/L); globulin, 46.80g/L (normal range: 20–40g/L); glucose, 9.43mmol/L(normal range: 
3.9–6.1mmol/L); and C-reactive protein, 119.69mg/L(normal range: 0–6mg/L). The squamous cell carcinoma antigen 
was measured at 3.7ng/mL (normal range: 0–2.7ng/mL). Antibody tests for HIV, HBV, HCV, EBV and TP were negative, 
TSPOT, TB-DNA, G test, lower respiratory tract sputum culture and bronchial lavage fluid culture indicated no 
abnormalities.

An enhanced CT scan showed a new mass in the left lower lung, multiple enlarged lymph nodes and bone destruction 
in the right tenth rib. Lung cancer with metastasis was suspected. Tumor cells were not found in bronchoscopy. The 
patient had two percutaneous lung punctures, which revealed inflammatory cell infiltration. A following mNGS tests 
indicated Epstein-Barr virus. Despite receiving piperacillin-tazobactam and moxifloxacin for 10 days, respectively, the 
patient’s condition did not improve. A positron emission tomography/computed tomography (PET/CT) scan revealed 
increased glucose metabolism in right supraclavicular lymph node (the maximum standardized uptake value, SUVmax 
5.7), left lung patchy lesions (SUVmax 22.4) and the right tenth rib (SUVmax 6.4) (Figure 1). According to the PET/CT 

Figure 1 A 61-year-old male patient presents with a intermittent cough lasting over two years, which has intensified in the last month. He received an 18F-FDG PET/CT 
scan. The whole-body maximum intensity projection (MIP) (a) from the 18F-FDG PET/CT showed multiple regions of the body with increased metabolic. The combined PET/ 
CT images (b–d) and the tomographic MIP images (e–g) demonstrate mild increased uptake of glucose in the right supraclavicular lymph nodes (SUVmax 5.7, red arrows), 
while a significant metabolic abnormality is observed in the left lung (SUVmax 22.4). Furthermore, there is an irregular increase in metabolism in the right 10th rib (SUVmax 
6.4, red arrows).
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imaging, a third biopsy was performed on the hypermetabolic region of left lung, and a third mNGS confirmed the 
presence of T. marneffei (specific sequence count 15; specificity 57.69%). The patient promptly began a treatment 
protocol including an Amphotericin B cholesterol complex (250mg qd) and allergy medications, specifically 
Dexamethasone and Promethazine. A follow-up chest CT scan taken two weeks later revealed the lung’s extent decreased 
and the improvement of rib destruction. He continued oral Itraconazole treatment (200mg bid). A subsequent CT scan 
taken one month later showed a substantial decrease in lung lesion and a sclerotic filling of rib. A CT scan six months 
later revealed that the bone damage and lung lesions had completely reabsorbed (Figure 2).

Discussion
Talaromycosis is an invasive mycosis endemic in tropical and subtropical Southeast Asia, including Thailand, Vietnam, 
Cambodia, Laos, Myanmar, as well as southern China, such as Guangxi Province, Guangdong Province and Hong Kong. 
In addition, it is also found in northeastern India, Japan and other Asian countries.4 T. Marneffei infection may occur 
through inhaling T. Marneffei conidia. At 37°C, the conidia of T. marneffei change into yeast and enter the lungs, and 
they mostly multiply in the mononuclear phagocyte system. Macrophages primarily differentiate into two phenotypes: 
classical M1-like and alternative M2-like. M2-like macrophages cells appear to provide a protective niche for fungal 
proliferation to evade from myeloperoxidase-dependent neutrophil fungicidal activity during infection establishment 
in vivo,2 which is known as the macrophage paradox effect. M1-like macrophages inhibiting fungi and M2-like 
macrophages promoting them. Research has demonstrated that T. marneffei induces tyrosine phosphorylation, leading 
to the degradation of the SOCS3 protein, thereby diminishing SOCS3’s inhibitory effect on p-STAT6. And p-STAT6 is 
a key factor in M2-like polarization, T. marneffei can facilitate the transition of macrophages from M1 to M2 
polarization, thus evading immune clearance in a certain extent.3 Then the pathogens spread through the bloodstream5 

to different parts of the body, including the skin, liver, spleen, lymph nodes, and gastrointestinal tract. Our patient lives in 
Hubei Province, which is not an endemic area for T. marneffei. However, he had visited Guangxi Province about one and 
a half months ago, which is one of the regions with a high prevalence of T. marneffei, accounting for 43% of T. Marneffei 
patients in China, where he was presumed to have contracted the infection.

T. Marneffei infection is a serious opportunistic infection linked to AIDS, with about 89.9% of HIV-positive 
individuals affected.4 The increasing use of immunosuppressive medications in clinical settings and the ongoing 

Figure 2 The chest CT scan of the patient prior to treatment (a and b) showed patches in the left lower lung lobe and partial consolidation. There was obviously bone 
destruction in the right tenth rib (red arrows). After two weeks of therapy, a follow-up chest CT scan (c and d) demonstrated a decrease in patches and a reduction in the 
area of consolidation in left lung, and an improvement in bone destruction compared to the initial scan (red arrows). After one month of therapy, a follow-up chest CT scan 
(e and f) revealed markedly improved infection and a sclerotic filling of rib compared to earlier scans (red arrows). A CT scan (g and h) 6 months later showed complete 
disappearance of the lung lesions and complete repair of the bone destruction (red arrows).
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discovery of diseases related to immunodeficiency have changed the epidemiology of T. Marneffei infection, with an 
increasing number of T. Marneffei infection cases in HIV-negative patients with immunodeficiencies (such as anti-γ- 
interferon autoantibody-associated immunodeficiency syndrome, systemic lupus erythematosus, solid-organ transplanta-
tion, and haematological malignancies) and even in immunocompetent people.6 Talaromycosis is no longer a disease 
associated solely with AIDS. Studies have shown that most HIV-negative patients with Talaromycosis have comorbid-
ities that affect immune function (such as diabetes, cancer and TB) and chronic lung disorders which compromise the 
structural integrity of original tissues.7 Our patient had examined the antibody of HIV, HBV, HCV, EBV and TP, TSPOT, 
TB-DNA, G-tests, bacterial cultures of the lower respiratory tract sputum and bronchial lavage fluid, which were all 
negative, there was no evidence of immunodeficiency. However, the patient had been hospitalized 17 months earlier for 
severe pneumonia and severe anemia, and he had been in an elevated blood glucose state, which may have created the 
conditions for pathogen invasion.

The clinical manifestations of T. Marneffei infection include rash, fever, weight loss, hepatosplenomegaly, lympha-
denopathy, and abnormalities in the respiratory and gastrointestinal systems.4 These symptoms are nonspecific and are 
similar to those of tuberculosis, lung cancer or other common infectious diseases. Moreover, T. Marneffei has harsh 
culture condition and low positive detection rate. Sometimes multiple tests or more sophisticated genetic testing is 
required to make a definitive diagnosis. Especially in non-endemic areas, there is a relative lack of physician awareness 
and vigilance about the disease, the T. Marneffei infection is often underestimated. All of which may lead to a delayed 
diagnosis of the disorder, with death rates possibly as high as 50.6%.8

The imaging of Talaromycosis shows involvement of multiple systems and lack of specificity. CT scans of 
Talaromycosis patients have been demonstrated to show pulmonary multiple patches, consolidation, ground-glass 
shadows, solitary or multiple nodules, masses, cavities, lobular septa and bronchial wall thickening, and fusion of 
enlarged lymph nodes with necrosis, pleural effusion, pericardial effusion, peritoneal effusion, symmetrical thickening of 
the small intestinal wall with homogeneous enhancement, and diffuse enlargement of the liver and spleen with 
homogeneous enhancement.9

To further learn the characteristics of PET/CT images of Talaromycosis, we systematically searched PubMed and 
Web of Science using the keywords “ marneffei or Talaromycosis” and “PET or FDG or positron emission tomography or 
18-fluorodeoxy-glucose”. We finally got 12 articles that included PET/CT characteristics of T. Marneffei infection. One 
article reported two patients who had received PET/CT and had elevated bone and lymph node metabolism with 
SUVmax9.6.10 Six individuals in another research had completed PET/CT, showing liver and lung involved with an 
SUVmax of 19.9.11 The others contains relatively complete patient data, and we present the above results in Table 1. On 
18F-FDG PET/CT scans, T. Marneffei infection displays increased metabolic activity, primarily impacting lymph nodes, 
followed by the lung, bone, intestine, spleen and liver, with SUVmax values ranging from 7.5 to 21.4.12,13 The SUVmax 
of our patient reached 22.4, surpassing previously documented upper limits. Cheng et al14 reported a 6-year-old child 
who had a neck mass and had a fever for three months. PET/CT revealed high metabolic active lesions in bilateral 
cervical, axillary, mediastinal, abdominal, groin lymph nodes, pelvis, the left upper arm, left lateral wall of the 
nasopharynx, right shoulder joint, spleen and bones of the entire body. The performance was highly similar to lymphoma 
and PET/CT misdiagnosed it as lymphoma. Likewise, two other cases of T. Marneffei infection presented PET/CT 
images suggestive of lymphoma.15,16 Another patient’s PET/CT images showed a lobulated and spiculated nodule with 
rough margins in the right lung apex and increased metabolism in the left hilar lymph node. And this case was 
misidentified as lung cancer.12 Those all indicated that it is difficult to differentiate T. Marneffei infection from 
lymphoma, lung cancer, or other malignant tumours with metastases on imaging signs.

Our patient also exhibited one significant site of bone destruction with increased uptake of glucose. Bone destruction 
commonly occurs in HIV-negative patients with Talaromycosis, and rare in HIV-positive individuals. In an examination 
of 165 individuals with T. Marneffei infection, Bai et al22 discovered that 35 developed bone destruction, all of whom 
were HIV-negative. This result is consistent with Qiu et al10 who examined 100 Talaromycosis patients, among which 14 
exhibited osteolytic lesions, all were HIV-negative. According to a study, bone damage occurred in about 20% of the 
HIV-negative individuals with Talaromycosis.7 When the pathogen spreads throughout the body, the fungal components 
may trigger host immune cells to release pro-inflammatory factors such as TNF-α and IL-6. These cytokines stimulate 
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Table 1 PET/CT Features of Talaromyces Marneffei Infection Case

Ref. Gender Age Region Symptom Medical History Involved Regions in PET/CT PET/CT Diagnosis

Donghe Chen15 M 24 Zhejiang Province, 

China

Intermittent diarrhea, fever None Lymph nodes, intestinal wall Lymphoma (SUVmax 11.1)

You Cheng14 M 6 Guangdong province, 

China

Fever None Lymph nodes, pelvis, left upper arm, left lateral 

wall of the nasopharynx, right shoulder joint, 

spleen and bone

Lymphoma (SUVmax 13.4)

You Cheng12 M 53 Guangdong Province, 

China

– Hypertension Lung, lymph nodes Lung cancer (SUVmax 

12.9)

Sulin Luo16 M 33 Zhejiang Province, 
China

Pain in the left lower 
abdomen and back

Kidney 
transplantation

Lung, lymph nodes, small intestine Lymphoma (Increased 
FDG metabolism)

Sulin Luo17 M 68 Zhejiang Province, 

China

Recurring urgent and painful 

urination

Kidney 

transplantation

Lung, lymph nodes PTLD (Increased FDG 

metabolism)
Haiting Qin18 M 51 Guangdong Province, 

China

Fever, thoracalgia, swollen 

lymph nodes, and 

subcutaneous nodules

None Lymph nodes, lung, bone (bone destruction 

was confirmed caused by NSMM)

-(SUVmax 8.0)

Paschali Vergidis13 F 53 England Cough with sputum, 

reduced exercise tolerance 

and night sweats.

Polycystic kidney, 

living-donor renal 

transplant

Lung -(SUVmax 21.4)

Ye Qiu19 F 64 Guangxi Province, 

China

Cough Productive cough Lymph nodes, lung, bone, adrenal gland, and 

chest wall

Lung cancer, lymphoma, 

tuberculosis (Increased 

FDG metabolism)
Li Chen20 M 52 Guangdong Province, 

China

Cough, fever, chest pain, 

and progressive dyspnea

None Lymph nodes, lung, bone -(SUVmax 11.4)

Fedorková L21 F 33 Czech Republic - Mucinous 
adenocarcinoma 

of left ovary

Lung, spleen -

Ye Qiu10 - - Guangxi Province, 
China

- - Lymph nodes, bone -(SUVmax 9.6)

Xinchun Li11 - - Guangdong Province, 

China

- - Lung, liver -(SUVmax 19.9)

This report M 61 Hubei Province, China Cough and right-sided chest 

and back pain

Hypertension, 

severe anemia.

Lymph nodes, Lung, bone -(SUVmax 22.4)

Abbreviations: F, Female; M, Male; None, No medical history; NSMM, non-secretory myeloma; -, not reported.
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osteoclast activation, leading to increased bone destruction. HIV-positive patients have a weaker immune system, and the 
inflammatory response is not as strong as those of HIV-negative patients, so there is relatively less bone destruction. 
Meanwhile, HIV-negative patients have certain immune responses, such as neutrophil and macrophage activity, which 
leads to increased local inflammation and causes bone destruction. The prevailing hypothesis is precisely that the 
accumulation of neutrophils and the release of proteolytic enzymes lead to osseous tissue lysis, liquefaction, and 
necrosis.23

PET-CT scan as an imaging method and its main value is to assist diagnosis, assess the degree of infection 
involvement and for post-treatment assessment. The gold standard for diagnosing Talaromyces marneffei is a positive 
pathogen culture. Bone marrow and lymph nodes exhibit the highest rates of positive pathogen cultures (100%), followed 
by skin tissue (90%), blood samples (76%) and sputum (34%).4 Culture methods should be preferred for the identifica-
tion of pathogens when conditions permit. Recently, advancements in metagenomic next-generation sequencing (mNGS) 
technology have greatly enhanced the detection of pathogenic microorganisms. A meta-analysis showed that the 
sensitivity and specificity of mNGS for diagnosing infectious diseases were 75% and 68%, respectively.24 When 
necessary, such as when systematic testing finds no pathogenetic diagnosis, mNGS can be employed for diagnosis. In 
this case, We used mNGS test to diagnose. However, a major drawback of this technique is that the microbial nucleic 
acids from most patient samples are predominantly derived from the human host. Usually, over 99% of the reads 
originate from the human background. Furthermore, there is a chance for ambient bacteria contaminate the sample, which 
could lower sensitivity.25 This may help explain why the patient received three times mNGS tests before successfully 
identifying the T. Marneffei infection. It took about three months from the symptom gotten worse to final diagnosis.

Amphotericin B is the primary pharmacological intervention for treating Talaromyces marneffei. This patient 
commenced treatment with Amphotericin B cholesterol sulfate complex (250mg qd) for two weeks, and successfully 
moving to sequential Itraconazole (200mg bid) therapy two weeks later. Fortunately, he responded well to the treatment 
and did not experience a delayed diagnosis leading to death. A follow-up CT scan conducted after two weeks indicated 
significant absorption of the lesion, reflecting improvements compared to pre-treatment. And a follow-up CT scan taken 
one month later showed markedly improved infection. However, Amphotericin B therapy may be accompanied by toxic 
reactions, including acute infusion-related reactions and dose-related nephrotoxicity.26 His creatinine levels rose to 130 
umol/L (57–111 umol/L) during treatment, suggesting that the patient developed acute renal insufficiency. At 6-month 
follow-up, the patient had not relapsed and CT scan revealed the bone damage and lung lesions had completely 
reabsorbed, but the patient’s creatinine levels were elevated during all of this time. Although the prognosis for this 
patient is favorable, additional instances may be required to investigate the diagnostic and treatment approaches for 
T. marneffei infection.

T. Marneffei infection is likely to be ignored in HIV-negative individuals, especially in those who exhibit bone 
destruction. The case we report indicates that even in non-endemic areas and in immunocompetent individuals, who 
identified as infection and exhibited bone destruction should be made aware of the possibility of fungus T. marneffei. 
Prompt treatment, early application of antifungal drugs to reduce mortality.

Abbreviations
T. marneffei, Talaromyces marneffei; AIDS, Acquired immune deficiency syndrome; mNGS, metagenomic next- 
generation sequencing; CT, Computed tomography; 18F-FDG, 18-fluorodeoxyglucose; PET/CT, Position emission 
tomography/computed tomography; SUVmax, The maximum standardized uptake value.
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