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Background: Talaromyces marneffei (TM) is the only temperature-biphasic pathogen 
among Penicillium spp. that causes talaromycosis marneffei (TSM). Clinical manifestations 
include fever, cough, expectoration, superficial and deep lymph node enlargement, hepatos-
plenomegaly, subcutaneous nodules, and bone and joint infections. Cases of TSM in 
Hodgkin lymphoma (HL) patients are uncommon. The clinical manifestations and imaging 
findings are similar in TSM and HL, which make it difficult for clinicians to distinguish 
between TSM and HL. Both diseases can present with symptoms, can involve the blood or 
the respiratory system and can include other symptoms. We report a rare case of HIV- 
negative nodular sclerosing Hodgkin lymphoma (NSHL) combined with T. marneffei infec-
tion to improve clinical knowledge.
Case Presentation: The patient was a 51-year-old man who presented with a 1-month history 
of cough, expectoration, intermittent fever in the afternoon and night, cervical lymph node 
enlargement, diabetes and previous lung surgery. He had markedly elevated serum inflammatory 
markers and moderate diffuse lung dysfunction. Chest computed tomography (CT) showed 
diffuse nodular lesions in both lungs with mediastinal lymph node enlargement. The patient 
did not respond to antibacterial and diagnostic antituberculosis therapy. After lymph node biopsy 
and lung culture, we obtained a definite diagnosis of NSLH with T. marneffei infection and 
administered antifungal therapy. His symptoms improved, and he was discharged for further 
treatment. Unfortunately, he died of Salmonella sepsis 7 months later.
Conclusion: It is rare for NSLH patients to be infected with T. marneffei. Both diseases can 
present with fever, lymphadenopathy, and hepatosplenomegaly and involve the blood and 
respiratory system or can cause other symptoms. Clinically, a misdiagnosis or missed 
diagnosis may occur. A multisite biopsy or culture should be performed to make 
a definitive diagnosis. Early antifungal therapy combined with standard chemotherapy can 
achieve satisfactory clinical efficacy.
Keywords: Talaromyces marneffei, nodular sclerosing Hodgkin lymphoma, identification, 
treatment

Introduction
Talaromyces marneffei (TM, formerly known as Penicillium marneffei) is the only 
temperature-biphasic pathogen among the Penicillium spp. that causes talaromycosis 
marneffei (TSM), a rare deep fungal infection with systemic spread. HIV-negative hosts 
with underlying diseases are also susceptible to T. marneffei.1 Clinical manifestations are 
fever, cough, sputum, superficial and deep lymphadenopathy, hepatosplenomegaly, sub-
cutaneous nodules, and bone and joint infections. Infection with TSM in HIV-negative 
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hosts within the blood is mostly reported in individual case 
reports. Nodular sclerosing Hodgkin lymphoma (NSHL) is the 
most common subtype of Hodgkin lymphoma and can present 
with fever, multiple painless enlargements of lymph nodes, 
systemic symptoms and/or multisystem damage.2,3 Clinicians 
have difficulty distinguishing NSHL and TSM due to their 
similar clinical characteristics. The presence of both diseases 
makes the illness more complex and difficult to treat. Here, we 
report a rare case of HIV-negative NSHL combined with 
T. marneffei infection to improve clinical knowledge.

Case Presentation
The patient was a 51-year-old male from southern China 
who was hospitalized with cough, expectoration, intermit-
tent afternoon and nighttime fever, cervical lymph node 
enlargement for one month, fatigue, night sweats, short-
ness of breath, and emaciation. He had a history of dia-
betes for more than 1 year and had good blood glucose 
control with insulin therapy. He had been a smoker for 6 
years and had a previous excision of a left lung abscess but 
denied a history of contact with bamboo rats. On admis-
sion, the patient had a fever (highest temperature 40.3°C). 
The patient had multiple enlarged lymph nodes in the neck 
and right supraclavicular fossa, the largest of which was 
2 cm×1 cm in size in the right supraclavicular fossa. It was 
hard and fixed and had a clear boundary with the surround-
ing area without tenderness. There were subcutaneous 
nodules under the xiphoid process (2 cm×2 cm) and on 
the outside of his right thigh (4 cm×4 cm), which were 
hard and fixed without swelling and tenderness. The liver 
and spleen were not palpable under his ribs. His serum 
white blood cell (WBC) count, neutrophil ratio (NEUT), 
lymphocyte ratio, hemoglobin level, platelet count (PLT), 
procalcitonin (PCT) level, C-reactive protein (CRP) level, 
and erythrocyte sedimentation rate (ESR) were 24.85×109/ 
L,87.30%,6.50%,79.8 g/L,410.00×109/L,1.47 ng/ 
mL,167.78 mg/L, and 139 mm/h, respectively. His serum 
potassium, albumin, globulin, lactate dehydrogenase 
(LDH), creatinine, immunoglobulinG, complement C3, 
and complement C4 levels were 3.2 mmol/L, 20.1 g/L, 
49.5 g/L, 197 U/L, 80 µmol/L,21.55 g/L, 1.08 g/L, and 
0.26 g/L, respectively. EB virus shell antigen (EBVCA- 
IGA) and EB virus core antigen (EBNA1-IGA) were 
negative. No abnormal monoclonal bands were found in 
serum-immobilized electrophoresis. Tumor markers, 
immunoglobulinA, immunoglobulinM and total 
T lymphocytes were in the normal ranges. The blood and 
sputum cultures were negative, and the patient was HIV- 

negative. Lung function showed normal lung ventilation, 
a negative diastolic test, and moderate diffuse dysfunction. 
Chest CT showed diffuse nodular lesions in both lungs 
with mediastinal lymph node enlargement (Figure 1A 
and B).

He was suspected of having bacterial pneumonia and 
tuberculosis. After receiving piperacillin sodium tazobactam 
sodium + azithromycin, imipenem, moxifloxacin + cefathia-
midine, and diagnostic anti-tuberculosis treatment for 2 weeks 
(isoniazid 0.3 g qd + rifampicin 0.45 g qd + ethambutol 0.75 
g qd + Pyrazinamide 1.0 g qd), the patient’s condition deterio-
rated, and he had recurrent hyperpyrexia. His hemoglobin, 
albumin and other indicators then decreased significantly 
(hemoglobin 56.1 g/L, albumin 15.9 g/L). At that time, the 
competent doctor completed a right supraclavicular lymph 
node and bone marrow puncture biopsy after considering the 
possibility of the patient having a malignant tumor and other 
diseases. A background of complex inflammatory cells scat-
tered with heterogeneous Hodgkin-like large cells was found 
in the histological examination of the lymph node. 
Immunohistochemistry revealed that the heteromorphic large 
cells were CD30(+), CD20(-), PAX5(±), and CD3(-), and the 
in situ hybridization results were EBER (-). Bone marrow 
biopsy in this patient suggested mild hyperplasia of bone 
marrow hematopoietic tissue, with a small number of naive 
plasma cells present away from the trabecular bone (no sig-
nificant atypia) and local fibrous hyperplasia with plasma cell 
hyperplasia (approximately 20%). Immunohistochemistry 
results showed MPO (+), CD34 (+), and CD38 (+), and 
Masson staining showed mild fibrous hyperplasia (Figure 2). 
The patient was diagnosed with NSHL (Stage II, Group B) 
(Figure 3). The patient refused chemotherapy, radiotherapy 
and targeted therapy. After treatment with prednisone acetate 
tablets 10 mg three times a day, the patient’s cervical lymph 
nodes decreased in size, but the patient’s condition progressed, 
with continued hyperpyrexia. A repeat chest CT showed an 
increase in both of the lung lesions on January 15, 2018 
(Figure 1C and D). The clinicians then considered that the 
patient may have other diseases in addition to NSHL. 
A bronchoscopic examination showed that the trachea and 
the walls of the left and right main bronchus were scattered 
with small nodules, and the nodules were partially fused near 
the carina (Figure 4A–C). Histopathology of nodules of lung 
mucosa at the right main bronchial orifice showed local 
chronic inflammatory disease accompanied by acute inflam-
mation and small foci of suppurative necrosis. T. marneffei 
was found on the lung tissue culture (Figure 5A and B). 
Prednisone acetate tablets and antibacterial drugs were 

https://doi.org/10.2147/IDR.S340192                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2021:14 5672

Yang et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)

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


discontinued on January 18, 2018. The patient’s temperature 
returned to normal, the patient had no cough or expectoration, 
and the subcutaneous nodules decreased after antifungal ther-
apy (after 14 days of intravenous amphotericin B liposome, 

the patient was switched to 6 days of intravenous voricona-
zole, followed by oral voriconazole tablets). Reexamination of 
his WBC, NEUT, hemoglobin, PLT, albumin, and globulin 
yielded results of 11.20×109/L, 76.0%, 72.9 g/L, 280.4×109/L, 

Figure 2 Bone marrow biopsy. (A–C) A small number of naive plasma cells were present away from the trabecular bone (no significant atypia), along with local fibrous 
hyperplasia with plasma cell hyperplasia (approximately 20%). (A) HE, ×400. (B) Masson staining (mild fibrous hyperplasia), ×400. (C) MPO (+), ×200.

Figure 1 Chest CT (A–F). (A and B) Diffuse nodules in the lungs and multiple paratracheal lymph node enlargements on January 1, 2018. (C and D) The diffuse nodular 
shadows in the lungs were significantly increased, multiple lymph nodes around the trachea were enlarged and were unchanged compared with those in (A and B), and 
a small amount of pleural effusion was observed on January 15, 2018. (E and F) The diffuse nodules in the lungs were decreased in size, and multiple lymph nodes around the 
trachea had decreased in size on February 5, 2018. (red and yellow arrows indicate two enlarged lymph nodes).
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30.7 g/L, and 40.0 g/L, respectively. A chest CT showed that 
both lung lesions and the mediastinal lymph nodes were 
decreased in size on February 5, 2018 (Figure 1E and F). 
The patient was diagnosed with NSHL (Stage II, Group B) 

and disseminated TSM (in the blood, lungs, skin, and subcu-
taneous tissue). After the patient was discharged on 
February 6, 2018, he continued taking voriconazole tablets 
orally and changed to itraconazole capsule treatment on 

Figure 3 NSHL-related pathological results (A–D). (A) A background of complex inflammatory cells scattered with heterogeneous Hodgkin-like large cells. (B) CD30(+). 
(C) CD3(-). (D) PAX5(±) (all magnification times are x400).

Figure 4 Bronchoscopic examinations. (A–C) The trachea and the walls of the left and right main bronchi are scattered with small nodules. The nodules are partially fused 
near the carina (the red arrow indicates the lesion site).
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June 12, 2018. He was hospitalized for “fever” on June 29, 
2018. No signs of T. marneffei relapse were found on clinical 
examination, blood culture, chest CT or bone marrow biopsy 
during hospitalization, but he insisted on oral itraconazole 
treatment. Finally, Salmonella was cultured in the blood of 
the patient, and he was diagnosed with sepsis. After treatment, 
the patient was discharged, but he still suffered from recurrent 
fever and died in September 2018.

Discussion and Conclusions
Hodgkin lymphoma is a malignant tumor originating from 
the lymphatic hematopoietic system. Primary lung cancer 
is rare and mostly secondary (8–12%).4,5 The main clinical 
manifestations are multiple painless enlargements of 
lymph nodes. Nodular sclerosing Hodgkin lymphoma is 
the most common subtype of classical Hodgkin lym-
phoma, accounting for more than 70% of cases and occur-
ring in adolescents and young adults. Nodular sclerosing 
Hodgkin lymphoma often manifests with local neck, 
axilla, supraclavicular and mediastinal lymph node enlar-
gement, the latter of which are very common (approxi-
mately 80%), with approximately half of these cases being 
mediastinal tumors (> 10 cm in diameter). Inguinal lymph 
nodes are less involved and may also be accompanied by 
fever, night sweats, emaciation, other systemic symptoms 
and/or multisystem damage.6,7 Nodular sclerosing 
Hodgkin lymphoma is characterized by scattered 

neoplastic HRS cells with a rich cytoplasm, small nucleoli, 
and lobulated nuclei in a complex, sclerotic inflammatory 
cell background. Derived from mature B lymphocytes but 
missing B cell phenotypes (eg, CD19, B lymphocyte anti-
gen CD20, B cell receptor CD22, CD79A), JAK-STAT, 
NF-κB, and a cascade of additional signals are deregulated 
and continuously activated in HRS cells.8,9 Lymphoma 
patients have an abnormal immune status and low resis-
tance and are prone to coinfection, which can be viral, 
bacterial or fungal, but infection with T. marneffei is rare.

It was previously believed that T. marneffei was com-
mon in HIV-positive patients. However, in recent years, it 
has been found that HIV-negative patients with an under-
lying disease are also susceptible to T. marneffei. These 
underlying diseases mainly include tissue diseases, malig-
nant tumors, diabetes, organ transplantation, hormone or 
immunosuppressive treatment and other underlying dis-
eases. Adult immunodeficiency syndrome caused by anti- 
interferon-gamma autoantibodies is also a high-risk factor 
for T. marneffei susceptibility.1 The clinical symptoms of 
TSM in HIV-negative hosts are diverse and include fever, 
cough, expectoration, superficial and deep lymph node 
enlargement, hepatosplenomegaly, subcutaneous nodules, 
and bone and joint infection. Laboratory tests showed 
decreased hemoglobin but increased WBC and CD4+ 
T cell counts. Early lung function may be normal, but 
patients often develop type I respiratory failure in later 

Figure 5 Microbiological examination-colony morphology (A and B). (A) T. marneffei presented in the mycelial phase, with the presence of broom branches and production 
of red pigment at 25°C. (B) Yeast phase at 37°C.
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stages.10,11 Pulmonary imaging shows patchy exudative 
shadows, consolidation, fibroproliferative lesions, lytic 
destruction, pathological fractures, mediastinal lymph 
node enlargement, pleural effusion, pericardial effusion, 
cavities, diffuse nodular shadows and other extensive and 
diverse lesions.12–14 In our case, the patient had fever, 
cough, expectoration, lymph node enlargement, and hard 
and fixed subcutaneous nodules on admission, and inflam-
matory indicators (eg, WBC, NEUT, PCT, CRP and ESR) 
were significantly increased. A chest CT scan showed 
diffuse nodular changes in both lungs. These findings are 
consistent with the reported TSM manifestations in HIV- 
negative hosts.

It is difficult to distinguish NSHL and disseminated 
TSM, both of which may present with fever, cough, expec-
toration, fatigue, weight loss, lymphadenopathy, and hepa-
tosplenomegaly. The imaging manifestations are variable 
and nonspecific, and a definitive diagnosis often requires 
pathological biopsy or tissue culture. Lymph node biopsy 
in this patient confirmed NSLH, but we missed the diag-
nosis of disseminated TSM in the early stage. The patho-
logical types of TSM are associated with the body’s 
immune status. When the patient’s immune status is 
severely compromised, the patient often has disseminated 
infections, and the patient’s lymph node structure is com-
pletely destroyed and is often replaced by diffuse hyper-
plastic cells (containing abundant fungal spores), which 
eventually form a confluent granuloma structure and can 
be accompanied by incomplete caseous necrosis. When 
patients have a normal immune status, this disease mainly 
presents as a localized infection and can cause abscess 
development. A small number of fungal spores can be 
found in tissue cells on the edge of the abscess.15 

T. marneffei is a thermally dimorphic pathogenic fungus. 
The main histomorphology includes the presence of 
a mulberry-shaped cell mass, dachshund-like cells and 
a diaphragm. It was isolated from the tissue and cultured 
on Sabouraud dextrose agar. At 25°C, the mycelium grew 
into broom branches and produced a red pigment. Yeast 
growth (pathogenic phase) is observed at 37°C. PAS stain-
ing revealed oval dachshund-like cells with a diameter of 
2–8 μm and a typical capsule in the middle.16 Tissue 
culture is the gold standard for the diagnosis of 
T. marneffei. However, the disadvantage is that it takes 
a long time (approximately 7–10 days) and often does not 
produce positive results if the patient is in the incubation 
period.17 An increasing number of new technologies have 
emerged, such as polymerase chain reaction (PCR), nested 

PCR, enzyme-linked immunosorbent assay (ELISA), rapid 
immunochromatographic testing (ICT) and metagenomic 
sequencing (mNGS), which can be used for early detection 
to confirm diagnosis. mNGS can sequence a large number 
of DNA molecules at the same time and can yield results 
in 24 to 72 hours. It integrates and analyzes all nucleic 
acid sequences from isolates and hosts to determine the 
species and abundance of microorganisms and makes diag-
noses based on clinical characteristics. mNGS can be used 
successfully to identify infections of unknown origin, 
including blood, respiratory and gastrointestinal tract 
infections. In clinical diagnosis and treatment, mNGS 
can be considered for early diagnosis when T. marneffei 
infection is suspected.18 Bone marrow examinations of 
TSM patients often show active hyperplasia, and 
T. marneffei can be cultured when the bone marrow is 
involved. The histomorphological findings seen in NSHL 
include the presence of a large amount of fibrous tissue 
separating the lymph nodes into birefringent nodules of 
different sizes; therefore, lacunar cells and R-S cells can 
be found. Immunohistochemistry showed positive CD30 
and CD15 and negative ALK, CD20, EMA, CD43, CD3, 
TIA and GrB, and the bone marrow culture was 
negative.19

Lymphoma is sensitive to hormonal therapy. 
Clinically, we should consider the possibility of other 
diseases, such as infectious diseases, when hematologi-
cal malignancies fail to respond to hormonal therapy or 
are partially improved but there is progression of other 
signs or symptoms The patient’s lymph nodes signifi-
cantly decreased in size due to the hormone therapy 
administered at the beginning of treatment, even though 
he had refused standard chemotherapy after the diagnosis 
was made. However, the patient still had hyperpyrexia 
and had no change in the subcutaneous nodules. Chest 
CT showed an increase in the lesion size in both lungs. 
A bronchoscopic examination demonstrated the presence 
of hyperplastic masses of the airway wall, and the 
pathology showed the presence of suppurative granu-
loma. Eventually, we cultured T. marneffei from lung 
tissue, although no typical fungal spores were found 
under a microscope. The above symptoms completely 
improved after the patient accepted antifungal treatment.

It is very difficult to treat disseminated TSM. The cur-
rent treatment of HIV-negative TSM mainly consists of the 
classical treatment of HIV-positive TSM patients: ampho-
tericin B (0.7–1.0 mg/kg/day for 2 weeks) and sequential 
itraconazole (200 mg twice daily for 10 weeks).20 
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Nevertheless, amphotericin B has significantly renal toxi-
city and other side effects. Relevant literature reports show 
that voriconazole has good clinical efficacy and safety for 
TSM, and the two administration methods of oral adminis-
tration and intravenous infusion can be interchanged. The 
toxicity and side effects of voriconazole are less than those 
of amphotericin B and its derivatives. It can also be used as 
one of the first choices for the treatment of TSM. 
Appropriate treatment for Hodgkin lymphoma is based on 
accurate staging. Chemotherapy plus local radiation therapy 
is recommended for early Hodgkin’s lymphoma, and it is 
now believed that more than 80% of newly diagnosed 
Hodgkin lymphoma patients younger than 60 years of age 
can achieve a permanent response and be considered cured. 
However, patients with advanced Hodgkin lymphoma need 
to undergo a long course of chemotherapy and radiotherapy, 
and the characteristics of group B symptoms and large 
tumor size (>10 cm) are still the most important prognostic 
factors of Hodgkin’s lymphoma.21,22 In our case, the patient 
suffered from NSHL combined with a T. marneffei infec-
tion, and treatment for both was equally important. Timely 
diagnosis, early antifungal treatment and standard antitu-
mor treatment can help achieve satisfactory clinical 
efficacy.

Clinically, we should pay attention to the differentia-
tion of hematological system tumors, especially Hodgkin 
lymphoma and TSM, when we encounter patients with 
fever, lymph node enlargement, hepatosplenomegaly, and 
hematological and respiratory system involvement. We 
should not ignore the possibility of the coexistence of 
both. When the patient has multiple systemic lesions, 
simultaneous and accurate histopathological examina-
tions, cultures of multiple sites or mNGS should be per-
formed as much as possible. A PET/CT examination can 
be performed if the patient has sufficient financial 
resources, and biopsy can be performed on tissue sites 
with a high metabolism.23 Clinicians should observe the 
changes in the condition closely and dynamically and 
should analyze the pathogenesis comprehensively to 
reduce the probability of a clinical misdiagnosis or 
a missed diagnosis.
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