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Background: Talaromyces marneffei is prevalent in South Asia. Latent Talaromyces marneffei infection of travellers make the
diagnosis difficult. There are similarities in clinical manifestations between Talaromyces marneffei infection and lymphoma. Brain
abscess is a rare form of Talaromyces marneffei infection.

Case Presentation: We reported a very rare case of a 19-year-old man with HIV infection who suffered from a brain mass and
lymphadenopathy. His blood culture, bone marrow culture and sputum culture all grew Talaromyces marneffei. One month after
treatment with voriconazole, the symptoms improved except brain mass. Surgical incision of the brain mass showed a compact mass,
and pathological analysis showed the coexisting Talaromyces marneffei abscess and lymphoma. The patient is currently in a stable
condition after receiving antifungal therapy and chemotherapy.

Conclusion: Based on a case report of a traveller who suffered from a brain mass of Talaromyces marneffei abscess and lymphoma
after a visit to an endemic area, this review summarized the cases where there was confusion between lymphoma and the brain abscess
of Talaromyces marneffei. Talaromyces marneffei infection can be found globally due to the increasing number of international travels.
Talaromyces marneffei infection and lymphoma had similar characteristics which is easy to misdiagnose in clinic. Infection may also
be accompanied by tumors, especially in patients infected with HIV. The manifestations and imaging of brain abscess of Talaromyces
marneffei were not characteristic in different patients.
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Background
Talaromyces marneffei is a dimorphic and opportunistic fungus that can cause multiple organ involvement in humans." The
geographical distribution of the diseases is South China and Southeast Asia.” Both residents and travellers are susceptible to
Talaromyces marneffei. Furthermore, immunocompromised hosts, such as patients with acquired immunodeficiency syndrome
(AIDS), are more prone to develop disseminated Talaromyces marneffei infection.”

The clinical features of disseminated Talaromyces marneffei infection may include fever, lymphadenopathy, hepatomegaly,
splenomegaly, respiratory and gastrointestinal abnormalities, and skin lesions.” The symptoms of Talaromyces marneffei
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infection are sometimes insidious and atypical, and latent Talaromyces marneffei infections do exist, both of which increase the
difficulty of diagnosis. The mortality rate of Talaromyces marneffei infection can be as high as 81% if diagnosis and treatment are
delayed.* Talaromyces marneffei infection can present with multiple organ involvement; however, intracranial infection with
Tularomyces marneffei has rarely been reported, accounting for 1.9% of all Talaromyces marneffei infections.

The pathophysiology underlying the concurrence of lymphomas and opportunistic infections in HIV patients is
thought to be multifactorial. On one hand, the impaired cell-mediated immunity predisposes to the proliferation of
oncogenic viruses, such as Epstein-Barr virus (EBV), which is implicated in the pathogenesis of certain types of non-
Hodgkin’s lymphoma (NHL). On the other hand, the same defect in immunity provides a fertile ground for opportunistic
pathogens to thrive. What's more, the treatments for lymphoma may exacerbate the risk of opportunistic infections by
further suppressing immunity. Antiretroviral therapy plays a pivotal role in restoring immune function, which can
mitigate the risk of both lymphoma and opportunistic infections.

Lymphoma can present with fever, enlargement of the lymph nodes and multisystem damage. Hence, clinicians have
difficulty distinguishing lymphoma and Talaromyces marneffei infection due to their similar clinical characteristics. The
presence of both diseases makes the illness more complex and difficult to diagnose and treat. Here, we report a rare case
of a patient with AIDS who developed central nervous system lymphoma and disseminated Talaromyces marneffei
infection. In addition, we systematically review the cases of the misdiagnosis of lymphoma and Talaromyces marneffei

infection and the cases of brain mass of Talaromyces marneffei to improve clinical knowledge.

Case Presentation

A previously healthy 19-year-old male was admitted to our hospital with the complaint of fever and shaking of hands for
a period of approximately 1 month. He was diagnosed with human immunodeficiency virus (HIV) after admission. He
had moved to Beijing (north China) 10 years earlier from Yunnan (South China) and had last visited Yunnan 1 year
before presentation.

Laboratory examination revealed a white blood cell count of 0.81x 10°/L, a haemoglobin content of 71 g/L, and a platelet
count of 35x 10°/L. CD4+ T-cell counts are 2/uL. Blood culture, bone marrow culture and sputum culture all grew Talaromyces
marneffei.Coronal T2-weighted MRI showed a high-signal-density mass in the left parietal lobe (Figure 1A). Chest CT
examinations showed a hollow plaque in the lower left lung (Figure 1B). PET/CT scan revealed abnormal uptake in the lesions
of the lung (SUVmax = 2.0), bones (SUVmax = 5.1), lymph node (SUVmax = 5.7) and brain (SUVmax = 5.2).

The patient was started on anti-Talaromyces marneffei therapy with intravenous voriconazole (200 mg) twice a day
for 1 month (Neither liposomal amphotericin B nor itraconazole were available in the hospital). One month after

treatment, the size of the pulmonary hollow plaques had decreased on CT chest examinations. However, he still presented

A

Figure | (A) Contrast enhanced Magnetic resonance imaging showed the left parietal lobe mass with ring enhancement; (B) computed tomography scan shows hollow
shadows in left lung field.
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with recurrent neutropenia, and coronal T2-weighted MRI showed that the brain mass in the left parietal lobe had further
enlarged.

Surgical incision of the brain mass showed a compact mass (Figure 2). Subsequently, microscopic morphology of
Giemsa stain (Figure 3A) lectophenol cotton blue stain (Figure 3B) and culture in SDA (Figure 3C) of the brain mass
showed the presence of Talaromyces marneffei. Furthermore, metagenomic next-generation sequencing (mNGS) of the
brain mass was conducted, and Talaromyces marneffei (sequence number: 9) and EBV (sequence number: 6054) were
identified. Besides the Talaromyces marneffei infection, histopathologic examination of the brain mass revealed B-cell
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Figure 2 Excised brain mass during surgery.

Figure 3 (A) microscopic morphology of Talaromyces marneffei in brain mass (Giemsa stain). The white arrow indicates the presence of Talaromyces marneffei; (B)
microscopic morphology of Talaromyces marneffei in brain mass culture (lectophenol cotton blue stain); (C) Results of 6 days culture on SDA medium showed the Talaromyces
marneffei.
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non-Hodgkin lymphoma!Thus, the patient continued antifungal therapy with voriconazole (200 mg bid po). After the
pathology results revealed lymphoma, the patient started chemotherapy with a high-dose methotrexate (5.4 g once ivgtt,
3.5g/m?) regimen. The neurological function of the patient remained stable after surgery. Furthermore, his fever,
neutropenia and lymphadenopathy improved after receiving antifungal therapy and chemotherapy.

Discussion and Conclusion

We present a case report focusing on the misdiagnosis of Talaromyces marneffei abscess and lymphoma. This case report
describes a young male patient with HIV infection presenting with fever and shaking of hands. Blood and sputum cultures
revealed infection with Talaromyces marneffei. Following antifungal treatment, the pulmonary lesions improved, but the
cerebral lesions worsened. Subsequent surgical resection of the brain lesion confirmed the presence of central nervous system
lymphoma with concomitant Talaromyces marneffei infection, which was histopathologically verified. Ultimately, the
addition of chemotherapy led to improvement in the cerebral symptoms and lesion.We performed a review of the medical
literature relating to Talaromyces marneffei infection and lymphoma. We searched all articles listed in PubMed, Embase and
Web of Science (until February 2023, reported in the last 15 years) using the combination of terms “marneffei” and
“lymphoma”. A filter for English and Chinese language was then applied. A flow chart for the search strategy is provided
in Figure S1. We included 4 published case reports.®” In 2 cases, the coexistence of Tularomyces marneffei and lymphoma
was confirmed, while in the other 2 cases, Talaromyces marneffei infection was initially misdiagnosed as lymphoma. No case
outside China was found during the literature search. Two patients were diagnosed with disseminated Talaromyces marneffei
infection. Three patients received voriconazole and two patients received amphotericin B. The characteristics of the included
cases reported are shown in Table 1. We performed a review of the medical literature relating to brain abscesses of
Talaromyces marneffei. The article search used the PubMed, Embase and Web of Science databases (until February 2023,
reported in the last 15 years) databases. The search terms were “marneffei”. and “brain”, or “central nervous system”, or
“intracranial”. A filter for English and Chinese language was then applied. Finally, a flow chart for the search strategy is
provided in Figure S2. We found 5 published case reports describing brain abscesses with Talaromyces marneffei in this
context.'®'* No case outside China was found during the literature search. Two of the five patients were diagnosed with HIV
infection. Three patients were treated with amphotericin B and itraconazole. Two patients received voriconazole. Table 2
summarizes the demographic and epidemiological characteristics of these 5 patients.

To our knowledge, this is the first report describing a brain mass combined with Talaromyces marneffei infection and
lymphoma. As a travel-associated infection, Talaromyces marneffei infection is increasingly being recognized in
nonendemic areas such as Japan, Australia, Belgium, France, Germany, the Netherlands, Oman, Sweden, Switzerland,
Canada and the United States, among patients who have traveled to or lived in endemic regions."> ™" Talaromyces

1820 immunosuppressed patients, and those

marneffei can affect not only AIDS patients but also transplant recipients,
with underlying medical conditions, such as lymphoma. Contact with bamboo rats and hunting have been proposed as
potential risk factors for Talaromyces marneffei infection, but there is no direct evidence.?' It is important to note that
Talaromyces marneffei infection can present as a latent infection, and the disease can reactivate at any time in an
immunocompromised host.*> Therefore, the clinician must take a detailed epidemiological history to identify any
potential exposure to the fungus.

Disseminated Talaromyces marneffei is a potentially lethal condition that primarily affects the peripheral blood,
lymph nodes, liver and spleen, bone marrow, lung, digestive tract. According to a study by Qiu et al, 11 out of 14 cases of
Talaromyces marneffei infection showed lymphadenopathy, and 10 out of 14 cases presented hepatosplenomegaly.”® Due
to the varying clinical patterns of Talaromyces marneffei infection, the associated symptoms are not typical and can often
lead to misdiagnosis.**** In our case and the previously published cases, an increase in 18F-FDG uptake was detected in
the affected lymph nodes, particularly when traditional imaging and culturing methods are not providing sufficient
diagnostic information. In cases where Talaromyces marneffei lymphadenopathy presents with nonspecific symptoms,
and both laboratory testing and imaging, as well as lymph node biopsy, fail to provide any etiological results, a missed
epidemiological history may lead to a misdiagnosis of lymphoma. In febrile travelers with an unknown cause,
Talaromyces marneffei infection should also be considered as a possible etiology, especially in HIV or immunocompro-
mised patients.
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Table | Clinical Features of the Reported Misdiagnosis Cases of Talaromyces Marneffei infection and Lymphoma

Reference, Gender, Sources Diagnosis Symptoms, WBC, Examination of Detection Detection site Medical Outcome
Year Age(Years) Signs PET-CT Site of of lymphoma Treatment
Talaromyces
marneffei
Yang, 2021¢ Male,51 China Nodular Sclerosing Fever, cough, 24.85x10° /L, NA Nodules of Nodular sclerosing | Prednisone acetate | Died of Salmonella
Hodgkin Lymphoma/ expectoration, lung mucosa Hodgkin tablets 10 mg tid, sepsis 7 months
Disseminated cervical and lymphoma (right antifungal therapy later
Talaromyces Marneffei mediastinal supraclavicular with amphotericin
Infection lymph node lymph node and B and voriconazole
enlargement bone marrow)
Liao, 20087 Male,36 China Malignant Lymphoma/ Fever, cough 2.0x10° /L, NA Blood culture Lymph nodes Dexamethasone NA
Talaromyces Marneffei and medulla around the and antifungal
Infection culture abdominal aorta therapy with
and Mesenteric fluconazole
Chen, 20208 Male,24 China Disseminated Fever, diarrhea | 2.9%107 /L, Retroperitoneal Cervical No (initially Antifungal therapy Died due to
Talaromyces Marneffei and mesenteric lymph node lymph node misdiagnosed as with amphotericin adverse events
Infection (SUVmax 8.7), thickened, lymphoma) B and voriconazole associated with
intestinal wall (SUVmax | 1.2) amphotericin B
Cheng, Male,6 China Multiple infiltrations of Fever 22.54%10° /L, The MIP and Lymph node No (initially Antifungal therapy | One month later,
2022° Talaromyces marneffei selected axial images biopsy misdiagnosed as with voriconazole | the original lymph
demonstrated multiple foci lymphoma) nodes were not
of abnormal activity that detected during
had an SUVmax of 13.4, physical
which were located in the examination
enlarged, swollen cervical
and retroperitoneal lymph
nodes.

Abbreviations: WBC, white blood cell; PET-CT, Positron Emission Tomography-Computed Tomography; NA, not available; SUV, standard uptake value.

aro(q

239 nr|


https://www.dovepress.com
https://www.dovepress.com

aa0(q

viL

:sdyzy

/1:$70T ddueisisay Snuq pue uondsu|

Table 2 Clinical Features of the Cases of Brain Mass of Talaromyces Marneffei Infection

Reference/ Gender/ Sources/ Symptoms/ WBC/ Imageology/Pathology Detection Site of Medical Outcome
Year Age(Years) | Infected Signs Laboratory Talaromyces marneffeil Treatment
with HIV Result CSF Result
Zhu, 2022'° Male/48 Chinese Drooping 2.41/Peripheral (Brain MRI without contrast) multiple foci of mNGS of Liposomal Improved
patient mouth, blood EBV DNA different sizes with abnormal round-like signals brain tissue (1729 reads)/ amphotericin
living in mobility (1.34x10° copies/ in both cerebral hemispheres, the brainstem, mNGS showed EBV and b and switch to
Cambodia/ | problems, with mL), CD4 count and the cerebellum/(Brain tissue) necrosis Talaromyces marneffei infection oral
yes both the lower (56 cells/uL) surrounded by granulomatous inflammation and (13 and 2 reads) itraconazole
extremities lymphocyte and plasma cell infiltration
Lei, 2018" Female/2 NA/not Fever, have NA (Brain CT without contrast) multiple intracranial Cultures of CSF, Voriconazole, Deceased
manifestation calcifications in the brain/NA BALF, and bone marrow/ Micafungin,
of skin and lung The concentration of protein | Amphotericin b,
was at 746.8 mg/L and glucose and
was at 1.36 mmol/L in the itraconazole
CSF
Wang, Male/59 NA/not Fever, 27.9/NA (Brain MRI without contrast) showed a mass in Culture of the right frontal Voriconazole Improved
2017'2 recurrent the right frontal with osteolytic damage/NA mass and bone marrow/
cough and NA
headache
Zhu, 2018"3 Male/22 NA/not Bilateral lower NA (Brain MRI) multiple lesions in the brain and All PCR results of blood, CSF, | Amphotericin Improved
extremities abnormal signals in spinal cord on T2/NA BALF and bone marrow b deoxycholate
weakness, samples were positive/ and
fever, cough increased protein itraconazole
and jaundice concentration and a normal
leucocyte count of the CSF
Xie, 2022'* Male/42 NA/yes Recurrent 3.81/CD4 count Contrast enhanced MRI showed the left The results of immuno- NA Improved
dizziness and (110 cells/uL) occipital lobe mass with ring enhancement/ histochemistry of surgical
left headache (Brain tissue) epithelioid granulomatous pathology showed that the
inflammation with large necrosis. lesion was with Talaromyces
marneffei infection/
The concentration of glucose
was at 3.77 mmol/L in the
CSF

Abbreviations: HIV, human immunodeficiency virus; WBC, white blood cell; CSF, Cerebrospinal Fluid; EBV, Ebstein-Bar virus; MRI, Magnetic Resonance Imaging; mNGS, Metagenomics Next Generation Sequencing; NA, not available;
BALF, bronchoalveolar lavage fluid; PCR, Polymerase Chain Reaction.
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The diffuse involvement of Talaromyces marneffei in the central nervous system (CNS) is a rare occurrence, and in
HIV patients infected with Talaromyces marneffei in the CNS, the mortality is 81%.2°%” A study in Guangxi province,
South China, involving HIV/AIDS patients, found that 10 out of 159 patients had meningitis due to Talaromyces
marneffei infection, and 9 out of 10 patients had intracranial lesions.”® Another study reported that 4/10 patients had
intracranial infection after discovering Talaromyces marneffei in the cerebrospinal fluid.> In recent years, there have also
been sporadic reports of Talaromyces marneffei causing intracranial occupation. The common clinical manifestations of
CNS fungal infections include chronic meningitis, meningoencephalitis, abscesses, and fungal ventriculitis.*® In our case
and the previously published cases included in the systematic review, patients showed neuroimaging findings in single or
multiple sites, and 3 out of 6 cases demonstrated abnormal ring enhancement in contrast-enhanced brain MRI. The
primary symptoms exhibited by these patients were fever and changes in mental status. Therefore, in patients presenting
with symptoms of fever and neuropathy, who have either lived in or traveled to endemic regions, Talaromyces marneffei
infection should be considered as a differential diagnosis.

In a study conducted in Guangdong Province (South China), approximately 9.36% of HIV-infected patients were found to
develop disseminated Talaromyces marneffei infection.®' Out of these patients, 4/12 died during treatment, while 4/12
relapsed after treatment.” In other studies, the mortality rate for disseminated Talaromyces marneffei infection was found
to be 20%. This indicates that disseminated Talaromyces marneffei has a high mortality and is prone to recurrence. Therefore,
early identification and treatment of this infection are of crucial importance. The effective antifungal drugs for treating
disseminated Talaromyces marneffei infection are amphotericin B and voriconazole.>? In addition, oral itraconazole is
recommended for patients with CD4<100 and an epidemiological history to prevent Talaromyces marneffei infection.
Because amphotericin B and itraconazole were not readily available at our hospital, the voriconazole regimen was adopted.

In our case, the mNGS analysis of the resected brain tissue revealed a significant increase in EBV, while the EBV
DNA in the cerebrospinal fluid tested negative. Previous studies have established a strong link between EBV and the
development of lymphoma.*® The incidence of EBV infection is higher among patients with HIV-related diffuse large
B-cell lymphoma as compared to the general population.®** In this case, it is speculated that the intracranial lymphoma
is primary central nervous system lymphoma (PCNSL), while the systemic lymphadenopathy could be due to
Talaromyces marneffei infection, rather than lymphoma. PCNSL is a common type of lymphoma in in individuals
infected with HIV,*® and approximately 80% of HIV-associated PCNSLs are linked to EBV infection.’’ The current
recommended therapy for HIV-associated EBV PCNSL is the high-dose methotrexate regimen, and thus, this therapy
was employed in our case.”®>? In addition, The mNGS technique played an important role in confirming the link of EBV
and PCNSL, and mNGS technique in differential diagnosis are essential. In our case, the tissue mNGS of Talaromyces
Marneffei could be affected by blood-borne infection, however culture of the brain tissue also grew Talaromyces
Marneffei, which confirmed Talaromyces Marneffei brain abscess.

In clinical practice, dualism is often observed in AIDS, such as coinfection of different pathogens or combined infection
with tumors. Previous reports have shown AIDS patients with Talaromyces marneffei combined with tuberculosis, or
nontuberculous mycobacteria. In one study conducted in China, tumours complicated with Talaromyces marneffei infection
accounted for 16/212 cases in HIV-infected patients.”® Due to the dualism frequently observed in AIDS, the diagnosis of
etiology can be challenging. Histopathology is crucial for identifying Talaromyces marneffei when traditional culture has not
yielded any results. However, it is noteworthy that histopathological examination has only been conducted in 32.34% of
confirmed Talaromyces marneffei cases.”* Recent studies show that the use of mNGS has contributed to an increase in the
diagnosis of Talaromyces marneffei cases.**** However, some lymphomas can be challenging to detect accurately, and there
may have been potential for misdiagnoses and missed suspicious cases, particularly among patients infected with HIV.

PCNSL is a rare form of non-Hodgkin lymphoma confined to the brain, spinal cord, leptomeninges, or eyes, without
evidence of systemic disease. In HIV-negative patients, PCNSL usually presents as a solitary lesion, predominantly affecting
the immunocompetent elderly population, although cases have been reported across a wide age range.** The pathogenesis of
PCNSL in immunocompetent individuals is not fully understood, but it is thought to involve genetic mutations and aberrant
responses to viral infections, such as EBV, albeit less commonly than in immunocompromised individuals.** Talaromyces
marneffei is a well-recognized opportunistic infection in HIV-positive individuals, and is also an important emerging pathogen
in HIV-negative patients who are immunocompromised due to other causes, such as autoimmune diseases, cancer, or
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immunosuppressive therapy.*> The incidence of Talaromyces marneffei infection among HIV-negative individuals has been
increasing, likely due to greater clinical awareness and improved diagnostic capabilities.

In conclusion, we have presented an exceptionally rare case of PCNSL complicated by a Talaromyces marneffei brain
abscess in an HIV-infected patient. If someone has a history of travelling to endemic areas, Talaromyces marneffei
infection must be considered as a differential diagnosis in cases of fever, lymphadenopathy, and multisite lesions.
Physicians should consider endemic infections, including Talaromyces marneffei, when examining patients with lym-
phadenopathy who have a medical history of travelling to endemic regions. However, physicians should also be alert to
the possibility of lymphoma, especially if the effects of anti-infection therapy are ineffective in AIDS patients with
lymphadenopathy. Indeed, at times, both conditions can exist simultaneously in the same patient.
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