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Abstract
Background  The incidence of Talaromyces marneffei (T. marneffei) infection has increased in recent years with the 
development of organ transplantation and the widespread use of immunosuppressive agents. However, the lack of 
clinical suspicion leading to delay or misdiagnosis is an important reason for the high mortality rate in non-human 
immunodeficiency virus (HIV) and non-endemic population. Herein, we report a case of disseminated T. marneffei 
infection in a non-HIV and non-endemic recipient after renal transplant, who initially presented with skin rashes and 
subcutaneous nodules and developed gastrointestinal bleeding.

Case presentation  We describe a 54-year-old renal transplantation recipient presented with scattered rashes, 
subcutaneous nodules and ulcerations on the head, face, abdomen, and right upper limb. The HIV antibody test was 
negative. The patient had no obvious symptoms such as fever, cough, etc. Histopathological result of the skin lesion 
sites showed chronic suppurative inflammation with a large number of fungal spores. Subsequent fungal culture 
suggested T. marneffei infection. Amphotericin B deoxycholate was given for antifungal treatment, and there was 
no deterioration in the parameters of liver and kidney function. Unfortunately, the patient was soon diagnosed with 
gastrointestinal bleeding, gastrointestinal perforation and acute peritonitis. Then he rapidly developed multiple organ 
dysfunction syndrome and abandoned treatment.

Conclusions  The risk of fatal gastrointestinal bleeding can be significantly increased in kidney transplant patients 
with T. marneffei infection because of the long-term side effects of post-transplant medications. Strengthening clinical 
awareness and using mNGS or mass spectrometry technologies to improve the detection rate and early diagnosis of 
T. marneffei are crucial for clinical treatment in non-HIV and non-endemic population.
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Background
Talaromyces marneffei (T. marneffei), initially named 
Penicillium marneffei, was isolated from the liver of 
bamboo rats [1]. It is currently the only known patho-
genic thermally dimorphic fungus in the genus Penicil-
lium. Specifically, it forms white or brownish yeast-like 
colonies at 36 °C, while it grows in a mold form at 28 °C. 
Characteristically, the colonies of T. marneffei exhibit 
a “broom-like” structure, and produce a soluble wine-
red pigment that diffuses into the agar at 28  °C [2]. T. 
marneffei infection can be classified into localized and 
disseminated types, which are associated with the func-
tional status of the host immune system. Disseminated 
T. marneffei infection usually involves the liver, spleen, 
lymph nodes, intestines, and soft tissues, resulting in a 
high mortality rate [3].

T.marneffei is generally thought to be the most com-
mon opportunistic fungal infection among acquired 
immune deficiency syndrome (AIDS) patients in South 
China and Southeast Asia [4]. In recent years, with the 
development of organ transplantation, the widespread 
use of immunosuppressive agents, and the continuous 
exploration of related autoantibodies or gene mutations, 
the immunodeficient population has increased signifi-
cantly, leading to a growing incidence of talaromyco-
sis caused by T. marneffei infection. However, missed 
diagnosis and misdiagnosis are not uncommon because 
talaromycosis is rare with occult onset, diverse clinical 
manifestations and diverse radiographic manifestations 
[5]. Moreover, talaromycosis is often associated with 
many complications, resulting in complex treatment and 
serious side effects. Hence, the prognosis of T. marneffei 
is usually poor, with rapid progression and a high mortal-
ity rate. Here, we report a case of disseminated T. marnef-
fei infection in an HIV-negative renal transplant recipient 
from non-endemic area with an initial presentation of 
skin rash and subcutaneous nodule for the first time. It’s 
also the second case of T. marneffei infection in a kidney 
transplant recipient who developed rare gastrointestinal 
bleeding. Additionally, we summarized the characteris-
tics of T. marneffei in diagnosis and treatment, and espe-
cially presented the dangerous gastrointestinal bleeding 
in T. marneffei-infected kidney transplant patients in 
combination with the relevant literature.

Case presentation
A 54-year-old male was admitted to the hospital on 
August 6, 2022, due to swelling and pain in his right 
hand after a crushing injury. The patient reported that 
over a year ago, he gradually developed scattered rashes 

and subcutaneous nodules throughout his body, mainly 
concentrated on the head, face, abdomen, and right 
upper limb. The patient had neither fever, cough, or 
sputum production nor abdominal pain, diarrhea, head-
ache, chest pain, or hemoptysis. The patient had under-
gone renal transplantation 11 years prior due to uremia 
induced by idiopathic membranous nephropathy and was 
chronically treated with immunosuppressive agents and 
steroids after surgery. The current dosage was tacrolimus 
1 mg qm, 0.5 mg qn; prednisone 2 tablets qd; and myco-
phenolate mofetil (MMF) 1 capsule tid. The patient had 
a history of hypertension and diabetes but no history of 
AIDS or tuberculosis. The patient had a 10-year history 
of hepatitis B and had been undergoing long-term antivi-
ral treatment with adefovir dipivoxil at a dosage of 10 mg 
per day.

The breath sounds were coarse in both lungs, and a few 
wet rales could be heard in the right lower lung. There 
were no murmurs or additional heart sounds in the aus-
cultation areas of each valve. Subcutaneous nodules 
were scattered throughout the body and partially ulcer-
ated. There was no palpable enlargement of the superfi-
cial lymph nodes, bilateral tonsils, subcostal liver/spleen, 
or percussion pain in the bilateral renal regions. A lung 
computed tomography (CT) scan showed multiple nod-
ules in the bilateral lungs, inflammation in the bilateral 
lower lobes, and thickened pleura in the right side. Medi-
astinal lymph nodes were not obviously enlarged (Fig. 1).

Blood routine test results suggested white blood cell 
(WBC), 11.43 × 109/L; hemoglobin (Hb), 97  g/L; and 
C-reactive protein (CRP), 17.01  mg/L. Abnormal bio-
chemistry results were as follows: alanine aminotrans-
ferase (ALT), 5 U/L; aspartate aminotransferase (AST), 
7 U/L; prealbumin (PA), 115  mg/L; urea, 23.6 mmol/L; 
blood creatinine (Cr), 251 µmol/L; glucose, 12.8 mmol/L. 
Abnormal coagulation routine test results were as fol-
lows: von Willebrand Factor (vWF), 334%; Antithrombin 
III (ATIII), 76%.

According to the imaging report (necrotizing fasci-
itis of the right hand and right elbow, purulent arthritis 
of the right hand, soft tissue infection of the right chest 
wall), the patient received abscess drainage, fasciotomy 
and decompression surgery on August 8th (Fig. 2). At the 
same time, the ruptured tissue was sent for bacterial cul-
ture and identification. The incubation was at 35℃, using 
blood agar and MacConkey agar. On August 9th, a mor-
phology of mycelia was observed, and lactophenol cotton 
blue staining suggested “Penicillium”, which we consid-
ered a contaminant. Due to the patient’s skin rupture 
and exposure to air, other bacterial or fungal infections 
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could not be ruled out. Subsequently, the cultivation of 
fungi was on sabouraud dextrose agar at 28℃ and 35℃ 
simultaneously. Later, the colonies incubated at 28℃ 
turned red. Although T. marneffei infection in a non-HIV 
renal transplantation recipient from a nonendemic area 
is rarely observed, this still raised our concern. Thus, we 
sent samples from multiple affected areas of the patient 
(hands, elbows, chest) for microbiological testing on 
August 15th. The pathogen growed in the filamentous 
form at 28℃ and in the yeast form at 35℃, which con-
firmed T. marneffei infection (Fig.  3), which was con-
sistent with the mass spectrometry results. The chest 
histopathological results showed chronic suppurative 
inflammation with a large number of yeast-like cells with 
central septa, foam cell aggregation, and focal necrosis 
(Fig. 4), which further confirmed the result of the micro-
biological identification.

The laboratory features were getting worse, with a 
CRP level of 149.18 mg/L; a procalcitonin (PCT) level of 
6.65 ng/ml; a hemoglobin (Hb) level of 65 g/L; a platelet 
count of 101 × 109/L. The coagulation routine test results 
revealed prothrombin time (PT), 18.1s; activated partial 
thromboplastin time (APTT), 45.2s; prothrombin activ-
ity (PTA), 47%; and D-Dimer, 1.11  µg/mL. Considering 
the elevated neutrophils and C-reactive protein (CRP) 
level, piperacillin tazobactam (4.5  g/8  h) was given for 
antibacterial treatment. Due to the severity of the infec-
tion, oral prednisone was discontinued, tacrolimus and 
MMF remained at original dosage. Amphotericin B 
deoxycholate (initial dose: 0.5 mg/kg/d, therapeutic dose: 
1.0  mg/kg/d) was given for antifungal treatment. On 
August 24th, the patient had melena (approximately 800 
mL/d) and was diagnosed with gastrointestinal bleeding. 
This might have been caused by T. marneffei involvement 

Fig. 3  Bacterial culture of the purulent juice from three affected areas (right hand, right elbow and chest) revealed the presence of T. marneffei. (a). yellow 
villous colonies with characteristic red pigment production were observed after incubation on sabouraud dextrose agar at 28 ºC. (b). culture of T. marnef-
fei. at 35 °C showed yeast phase on blood agar plate. (c). Light microscopy photo of lactophenol cotton blue staining from fungal purulent juice culture 
demonstrating brush-shaped hyphae (yellow arrow) in a smear preparation of colony culture at 28 ºC

 

Fig. 2  Preoperative photograph showing multiple ulcerations on anterior chest and abdomen before abscess incision drainage (a). Surgical fasciotomy 
on the right elbow (b) and the right hand (c) joint for decompression

 

Fig. 1  A chest computed tomography scan showed multiple pulmonary nodules in the bilateral lungs, inflammation in the bilateral lower lobes and 
thickened pleura in the right side. Mediastinal lymph nodes were not obviously enlarged
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in the gastrointestinal mucosa. At the same time, the side 
effects of amphotericin B in the gastrointestinal tract 
were also related [6, 7]. On the night of August 25th, the 
patient experienced abdominal pain. Emergency abdomi-
nal CT revealed free gas in the abdominal cavity and gas 
density shadows around the liver and abdominal cavity, 
indicating gastrointestinal perforation and acute perito-
nitis. The patient underwent surgical repair of the intes-
tine. The antibiotics were changed to ertapenem (1 g, qd), 
and Adefovir was discontinued. Over the next two days, 
the platelet count gradually decreased, and the levels of 
CRP and procalcitonin (PCT) were abnormally elevated. 
However, the serum creatinine level remained between 
206 and 260 µmol/L, and the liver function indicators 
aspertate aminotransferase (AST) and alanine amino-
transferase (ALT) did not significantly increase. The dose 
of MMF was adjusted to 1 capsule bid. Furthermore, 
maltose-fermenting Pseudomonas aeruginosa was cul-
tured from sputum, Burkholderia cepacia was cultured 
from blood, and Enterobacter cloacae and Pseudomo-
nas aeruginosa were cultured from ascites. Subsequent 
blood metagenomic next-generation sequencing (mNGS) 
reported T. marneffei (341), cytomegalovirus (153), par-
vovirus (43), herpes simplex virus 1 (HSV1) (15), and 
epstein-barr virus (EB) (16). Clinically, ertapenem was 
replaced, and meropenem and ganciclovir were used 
for antibacterial and antiviral treatment, respectively. 
The dose of MMF was adjusted to 1 capsule qd for nasal 
feeding. Unfortunately, the patient soon developed acute 
respiratory failure, multiple organ dysfunction syndrome 
(circulatory, renal, hematological, coagulation), shock 
and hepatic encephalopathy. Finally, the patient’s family 
members abandoned treatment and requested discharge. 
One month later, during follow-up, the patient died after 
failed cardiopulmonary resuscitation.

Discussion and literature review
As one of the most common opportunistic infec-
tion in patients with AIDS, T. marneffei infection has 
been increasingly reported as a coinfection in non-
HIV populations, such as those with malignancy, organ 
transplantation, autoimmune diseases, etc. Due to the 
different mechanisms of immunodeficiency in T. marnef-
fei patients, the clinical manifestations are often varied 
and complex. The most common symptoms include fever 
(82%), skin lesions (40.7%), hepatosplenomegaly (32%), 
and lymphadenopathy (33.3%). In addition, approxi-
mately one-third of patients experience gastrointestinal 
symptoms such as diarrhea [8]. Due to the lack of speci-
ficity in clinical indicators, the misdiagnosis rate is high. 
Furthermore, talaromycosis is a dangerous and rapidly 
progressive disease with a high mortality rate because 
T. marneffei can invade almost all systems and organs, 
including the lungs, liver, bones, and blood, and the side 
effects of treatment drugs are severe.

Difficulty in and development of strategies for diagnosing 
T. marneffei infection
Currently, positive pathogen culture is the gold standard 
for diagnosing T. marneffei. However, early pathogen 
diagnosis has a low positive rate, often leading to delayed 
treatment, misdiagnosis, or even incorrect treatment. 
The main reasons for this are as follows: (a) given that 
patients often have negative blood cultures in the early 
stage, cultivation and identification from different sites, 
such as the bone marrow and lymph nodes, is neglected, 
especially in patients without rash, who always have a 
higher risk of delay, and (b) a blue fungus that produces 
a wine-red pigment is not necessarily T. marneffei, and 
its identification requires observing the colony morphol-
ogy and the conversion of mold to yeast, which takes a 
long time. In addition, there are other auxiliary diagnos-
tic methods, such as detecting serum galactomannan 
(GM) antigen, but it has cross-reactivity with Aspergillus 
infection and low specificity. Histologically, H&E staining 

Fig. 4  Periodic acid-schiff (PAS) staining of the chest wound tissue showing sausage-like spores with a central septum (yellow arrow) (a). Hematoxylin-
eosin (HE) staining results showing chronic suppurative inflammation (b), foam cell aggregation and focal necrosis (c)
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can be used, but due to the similarity between this fun-
gus and the capsule variant form of Histoplasma capsu-
latum, it is often mistaken for having a capsule, leading 
to misjudgment. Although it cannot be used as a defini-
tive pathogen diagnosis, molecular biology detection has 
become an important method for fungal infection patho-
gen detection in recent years. The use of PCR amplifica-
tion technology to detect fungal DNA is helpful for early 
identification, such as detecting the T. marneffei cell wall-
specific polysaccharide antigen galactomannan protein 
Mp1p, which has good application prospects [9, 10]. In 
recent years, the rapidly developing mNGS technology 
has also shown significant advantages in identifying T. 
marneffei. It does not require cultivation, saving a signifi-
cant amount of time, and has high diagnostic sensitivity 
and specificity [11, 12]. mNGS can also be used to iden-
tify rare fungi and other types of pathogens, providing 
rapid diagnostic value. Additionally, some scholars have 
applied ultrahigh-performance liquid chromatography‒
mass spectrometry (LC‒MS) to detect serum biomark-
ers in T. marneffei patients. The research results show 
that HIV-negative T. marneffei patients have abnormal 
metabolism of sphingolipids, and a serum level of Sa 
(d16:0) at 302.71 nM has a sensitivity of 87.5% and speci-
ficity of 100% for diagnosis [13].

Pathogenesis and symptoms of talaromycosis
Immune deficiency causes the inability of macrophages 
to effectively clear ingested T. marneffei, leading to the 
abnormal proliferation of such macrophages and sys-
temic disseminated infection through lymphatic and 
blood circulation [14–16].

In addition to HIV or long-term use of immunosup-
pressive drug caused immune deficiency, autoantibod-
ies or gene mutations relevant immune deficiency has 
also been gradually discovered and valued in T. marnef-
fei infection. Guo et al. found a high positive rate, up to 
94.8%, of anti-INF-γ autoantibodies in a population of 
58 HIV-negative T. marneffei-infected individuals, and 
plasma from patients positive for anti-INF-γ autoanti-
bodies impaired the clearance of T. marneffei by THP-1 
cells [17]. High titers of anti-INF-γ autoantibodies can 
also inhibit the phosphorylation of STAT1 and Th1 cell 
differentiation in CD4 + T cells [18]. Patients with pri-
mary immunodeficiency diseases (PID) caused by STAT1 
and/or STAT3 gene mutations often have defects in T/B/
NK cells’ function and INF-γ production, and they are 
also a high-risk group for T. marneffei infection [19–
22]. In addition, there are reports of T. marneffei infec-
tion in patients with CARD9 gene mutations [23, 24], 
CD40 ligand deficiency [25–27], RelB deficiency [28], 
IL-2 receptor common γ chain deficiency, and adenos-
ine deaminase deficiency [29]. The above reports mainly 

involve T-lymphocyte-activation-related signaling path-
ways and the NF-κB signaling pathway.

T. marneffei mainly invades the lungs and then spreads 
to the liver, spleen, etc. It is also possible to invade 
through the digestive tract or skin wounds by contact 
with water or soil contaminated with spores. Therefore, 
the primary symptoms of talaromycosis are mostly fever 
and cough, occasionally with gastrointestinal symptoms 
such as diarrhea as the initial symptoms [30]. In this case, 
the patient gradually developed scattered skin rashes and 
subcutaneous nodules starting in 2021. However, due 
to the absence of common symptoms of talaromycosis 
(cough, fever, diarrhea, hepatosplenomegaly, etc.) and the 
conventional understanding that T. marneffei infection 
is rarely observed in cold, northeastern China as well as 
blood and skin lesion cultures that did not show positive 
bacteria, T. marneffei failed to be identified and treated 
in the early stages of infection. The lack of clinical sus-
picion leading to delay or misdiagnosis is an important 
reason why the mortality rate of HIV-negative T. marnef-
fei-infected patients is higher than that of HIV-positive 
patients [31]. Multiple skin lesions, subcutaneous nod-
ules, or abscesses are usually an early manifestation of 
these disseminated cases. If T. marneffei was consid-
ered early in these cases, biopsy could be performed at 
multiple skin lesion sites or follow-ups could be con-
ducted, which might lead to an early diagnosis and have 
important significance for timely clinical treatment and 
improved prognosis.

Clinical immunosuppressive and therapeutic regimen for 
non-HIV transplant patients with T. marneffei infection
Currently, cases of T. marneffei infection in non-HIV 
organ transplantation recipients are still rare. Consider-
ing the particular immunosuppressive therapy, the treat-
ment of T. marneffei in these patients is a real challenge. 
So, we summarized the relevant immunosuppressive 
and therapeutic regimen here. We searched literatures 
in the PubMed databases using the terms “Talaromyces 
marneffei” AND “Transplant”, a total of 12 HIV-negative 
cases that we could access full text were retrieved till 
date (Table  1) [32–42]. The majority was kidney trans-
plant recipients (n = 10) followed by lung transplant 
(n = 2). Six of the 12 patients had coughing and fever 
as the first symptom, 4 had abdomen and back pain or 
headache, 2 had diarrhea, 2 had elevated serum creati-
nine, and only 1 had sore throat and odynophagia. The 
routine medications after transplantation include tacro-
limus (Tac), MMF, prednisolone or Methylprednisolone 
(Methylpred). After diagnose of T. marneffei infection, 
MMF was discontinued in 5 of the 12 patients, and 
reduced in 3 cases. Methylpred was seldom adjusted 
in almost all cases, excepting cessation in 2 patients. 
The most frequently reduced or even discontinued 
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Age(yr)/gender Area Trans-
plant-ed 
organs

Initial 
presentation

Immunosuppressive agent 
adjustment

Treatment Outcome Ref.

33/M Zhejiang, 
China

kidney left lower abdo-
men and back 
pain

After admission:
Tac (1 mg bid to 0.5 mg bid);
MMF was stopped

Itraconazole
(200 mg bid)

Cured Luo S, et 
al. [32],
2023.

31/M Hainan, 
China

kidney low back pain 
with intermit-
tent diarrhea

After admission:
Methylpred (80 mg qd);
other anti-rejection drugs was 
stopped

Voriconazole
(200 mg bid);
amphotericin B choles-
teryl sulfate complex
(4 mg/kg)

Cured Xu L, et 
al. [30],
2023.

54/M Shen
zhen,
China

kidney sore throat and 
odynophagia

Tac dose was adjusted according to 
its blood concentration

Voriconazole
(200 mg bid)

Cured Pan M, 
et al. 
[33],
2023.

47/F Chang
sha, 
China

kidney elevated serum 
creatinine

After diagnose of talaromycosis:
Tac (1 mg bid to 0.5 mg bid);
Tac dose was adjusted according to 
its blood concentration

Voriconazole
(200 mg bid);
then changed to itracon-
azole (200 mg/day)

N/A Li Y, et 
al. [34],
2022.

51/M Jiangxi, 
China

kidney coughing, fever After admission:
MMF (750 mg qd, 1000 mg qn to 
250 mg bid);
Tac dose was adjusted according to 
its blood concentration

Voriconazole
(200 mg bid)

Cured Cai DH, 
et al. 
[35],
2022.

61/M Guangxi, 
China

kidney coughing, 
fever and 
expectoration

After admission:
Glucocorticoids were stopped;
Tac was adjusted according to its 
blood concentration

Voriconazole
(200 mg bid)

N/A Xing S, 
et al. 
[36],
2022.

55/M Guangxi, 
China

kidney fever and short-
ness of breath

After admission:
Tac, MMF and prednisolone were 
discontinued;
Methylpred (80 mg qd)

Voriconazole Died

51/M Sichuan, 
China

kidney coughing, 
hemoptysis

After admission:
MMF (0.5 g bid);
Tac (1.0 mg bid)

Oral posaconazole 
(400 mg bid)

Cured Lang 
Q, et al. 
[37],
2020.

53/F England kidney coughing, green 
sputum

MMF was discontinued;
Tac dose was reduced

Liposomal amphotericin 
B daily for 2 weeks;
oral itraconazole twice 
daily for 6 months

Cured Vergidis 
P. et al. 
[38], 
2021.
Ma W, et 
al. [39], 
2018.

51/M Guang
dong, 
China

kidney serum creatinine 
elevation

After admission:
Tac and Methylpred were stopped;
MMF was withheld;
CsA (concentration ranging from 
140.6 to 503.8 ng/mL)

Liposomal amphoteri-
cin B
(0.4 mg/kg/day); 
itraconazole
(200 mg bid)

Cured Peng 
J, et al. 
[40], 
2017.

Table 1  Clinical immunosuppressive and therapeutic regimen for non-HIV transplant patients with T. marneffei infection
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immunosuppressant is Tac, because when using vori-
conazole and itraconazole to defend against T. marnef-
fei infection, the metabolism of Tac by CYP enzyme 
can be significantly inhibited, leading to the increased 
blood concentration of Tac. Hence, close monitoring of 
tacrolimus concentration and timely dose adjustments 
are necessary. Most of the cases stated Tac was adjusted 
according to its blood concentration. Currently, the opti-
mal therapeutic window for tacrolimus in kidney trans-
plant patients is 3–6 µg/L starting from 12 months after 
surgery. However, there is no consensus standard or rec-
ommendation for adjusting tacrolimus concentrations in 
transplant patients with invasive fungal infection, espe-
cially those with severe infection. Temporarily discon-
tinuing Tac was reported in cases of severe infection [30]. 
This would require systematic evaluation of the patient.

In terms of T. marneffei infection treatment, the cur-
rent recommended therapeutic regimen is as follows: 
intravenous administration of liposomal amphotericin B 
(3–5  mg/kg/day), amphotericin B lipid complex (5  mg/
kg/day), or amphotericin B deoxycholate (0.7  mg/kg/
day) for 2 weeks, followed by consolidation therapy with 
oral itraconazole 200 mg bid for 10 weeks. If itraconazole 
is not tolerated, voriconazole can be taken orally, with 
a starting dose of 400  mg bid on the first day, followed 
by 200 mg bid for a total of 12 weeks. Subsequent main-
tenance therapy uses itraconazole 200  mg qd, orally, or 
voriconazole 200 mg bid, orally.

Although amphotericin B has better treatment effects 
against talaromycosis, its significant nephrotoxicity is a 
clinical concern, especially for kidney transplant patients. 
The nephrotoxicity of amphotericin B is related to its 
ability to damage the permeability of cell membranes, 
leading to excessive entry of calcium ions into cells, 
resulting in cell death [43]. Additionally, coadministration 

of amphotericin B and tacrolimus will also increase renal 
toxicity. Therefore, in clinical practice, voriconazole or 
itraconazole is usually chosen as the preferred treatment.

Dangerous gastrointestinal bleeding in T. marneffei-
infected kidney transplant patients
Another clinical concern is gastrointestinal bleeding 
caused by involvement of the T. marneffei gastrointesti-
nal mucosa or drug side effects. Although gastrointestinal 
ulcers and erosion are common in T. marneffei-infected 
patients (∼ 31%), gastrointestinal bleeding is very rare. 
It is worth noting that even among the most common 
HIV-positive patients with T. marneffei infection, though 
about a third of these patients have symptoms such as 
ulcers, only 2 cases of gastrointestinal bleeding could be 
officially searched using the Pubmed electronic database 
[44, 45]. However, among 11 T. marneffei-infected kidney 
transplant patients, including the patient described in the 
current case, 3 patients had gastrointestinal bleeding [30, 
32], accounting for 27.3%, which is much higher than the 
proportion of gastrointestinal bleeding in HIV patients. 
Moreover, three of the above four patients experienced 
hemorrhagic shock, which is is usually fatal. Therefore, 
more attention should be given to the occurrence of gas-
trointestinal bleeding in kidney transplant patients after 
T. marneffei infection.

Gastrointestinal bleeding in these patients occurs for 
the following three reasons: (a) the side effects or adverse 
reactions of glucocorticoid drugs, especially regarding 
upper gastrointestinal bleeding; (b) stress ulcers caused 
by severe trauma, critical illness, or severe psycho-
logical disorders; and (c) gastrointestinal side effects of 
calcineurin inhibitor drugs (e.g., tacrolimus, cyclospo-
rine), although these drugs rarely cause gastrointestinal 
bleeding. Therefore, if T. marneffei infection affects the 

Age(yr)/gender Area Trans-
plant-ed 
organs

Initial 
presentation

Immunosuppressive agent 
adjustment

Treatment Outcome Ref.

61/M Belgium Lung fatigue, fever, 
oral ulcers, an-
orexia, diarrhoea 
and abdominal 
pain

N/A Liposomal 
amphotericin-B
(3 mg/kg/day);
oral voriconazole
(4 mg/kg bid, mainte-
nance therapy)

Cured Her-
mans 
F, et al. 
[41], 
2017

41/F Australia Lung fever, wheezing, 
reduced exercise 
tolerance, and 
headache

After admission:
MMF was stopped;
Tac (4 mg bid to 1.5 mg qd),
Tac was adjusted according to its 
blood concentration

Prophylactic intravenous 
voriconazole (loading 
dose 370 mg qid, main-
tenance dose 250 mg 
bid);
oral voriconazole 
(200 mg bid, after identi-
fying talaromycosis)

Cured Statha-
kis A, et 
al. [42], 
2015.

Abbreviations: Tac: tacrolimus; MMF: mycophenolate mofetil; Methylpred: Methylprednisolone;

N/A: not available

Table 1  (continued) 
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gastrointestinal tract, the risk of gastrointestinal bleed-
ing in kidney transplant patients may be significantly 
increased. Moreover, once it occurs, it can easily become 
recurrent gastrointestinal bleeding [30]. Conventional 
surgical treatment is not ideal, and bleeding may still 
occur in other parts of the intestines after surgery. Addi-
tionally, endoscopic hemostasis treatment carries the risk 
of causing or exacerbating bleeding, which often proves 
fatal if it leads to hemorrhagic shock [30, 44]. Therefore, 
early diagnosis and timely treatment are necessary for 
kidney transplant patients suspected of having T. marnef-
fei infection.

Among the two T. marneffei-infected kidney trans-
plant cases, including our case, patients started using 
fluconazole or amphotericin B approximately 12 days 
after admission, and they all experienced gastrointestinal 
bleeding [30]. On the other hand, other renal transplant 
patients who had timely confirmed T. marneffei infec-
tion through mNGS after admission and started tak-
ing medications within 5 days did not show significant 
gastrointestinal symptoms, and the treatment process 
went relatively smoothly [35–37]. Hence, early mNGS or 
other molecular biology tests (such as Mp1p assessment) 
should be conducted on transplant patients with unex-
plained fever, cough, rash, abdominal pain, and diarrhea, 
and prophylactic medication should be implemented to 
prevent disease deterioration and improve prognosis.

Conclusions
The incidence of invasive fungal infections such as T. 
marneffei infection has been increasing year by year due 
to long-term use of immunosuppressive drugs after kid-
ney transplantation as well as the spread of pathogenic 
microorganisms caused by population movement and the 
genovariation of the pathogens themselves [46–48]. Thus, 
we absolutely cannot ignore the possibility of T. marnef-
fei infection in non-HIV patients in nonendemic areas. 
What’s more, the risk of fatal gastrointestinal bleed-
ing can be significantly increased in kidney transplant 
patients with T. marneffei infection because of the long-
term side effects of post-transplant medications. Hence, 
strengthening clinical awareness and using mNGS, mass 
spectrometry, and other technologies to improve the 
detection rate and early diagnosis of T. marneffei are cru-
cial for clinical treatment. Balancing antifungal therapy, 
immunosuppression, and preventive measures against 
bleeding to achieve the safest and most effective treat-
ment for patients requires tailored and rational per-
sonalized treatment plans based on individual patient 
conditions.

Abbreviations
AIDS	� Acquired immune deficiency syndrome
ALT	� Alanine aminotransferase
AST	� Aspertate aminotransferase
CRP	� C-reactive protein
CT	� Computed tomography
EB virus	� Epstein-barr virus
GM	� Galactomannan
HIV	� Human immunodeficiency virus
HSV1	� Herpes simplex virus 1
LC-MS	� Liquid chromatography-mass-spectrometry
mNGS	� Metagenomic next-generation sequencing
PCT	� Procalcitonin
PID	� Primary immunodeficiency disease
TCR	� T-cell receptor
T. marneffei	� Talaromyces marneffei

Acknowledgements
Authors thank the patient and his family members for allowing us to 
understand her condition and write this case report.

Author contributions
S.X. designed the paper, drafted and revised the manuscript. Y.S., M.S., R.L. and 
L.Y. did the fungal identification tests. S.X. and A.Q. conceived the study and 
developed the search strategy. L.L. and W.H. carried out the clinical treatment 
and management of the patient. All authors reviewed the manuscript.

Funding
No outside funding was utilized for this project.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee of The First Hospital of Jilin 
University.

Consent for publication
Written informed consent was obtained from the patient’s next of kin for 
publication of this case report and any accompanying images.

Competing interests
The authors declare no competing interests.

Author details
1Department of Laboratory Medicine, Lequn Branch, The First Hospital 
of Jilin University, No. 3302 Jilin Road, Changchun 130031, Jilin Province, 
China
2Department of Infectious Diseases, The First Hospital of Jilin University, 
Changchun 130021, Jilin, China
3Department of Hand Surgery, The First Hospital of Jilin University, 
Changchun 130021, Jilin, China

Received: 25 December 2023 / Accepted: 25 April 2024

References
1.	 Deng ZL, Yun M, Ajello L. Human penicilliosis marneffei and its relation to the 

bamboo rat (Rhizomys pruinosus). J Med Vet Mycol. 1986;24:383–9. https://
doi.org/10.1080/02681218680000581.

2.	 Klein BS, Tebbets B. Dimorphism and virulence in fungi. Curr Opin Microbiol. 
2007;10:314–9. https://doi.org/10.1016/j.mib.2007.04.002.

3.	 Supparatpinyo K, Khamwan C, Baosoung V, Nelson KE, Sirisanthana T. 
Disseminated penicillium marneffei infection in southeast Asia. Lancet. 
1994;344:110–3. https://doi.org/10.1016/s0140-6736(94)91287-4.

4.	 Limper AH, Adenis A, Le T, Harrison TS. Fungal infections in HIV/AIDS. Lancet 
Infect Dis. 2017;17:e334–43. https://doi.org/10.1016/S1473-3099(17)30303-1.

https://doi.org/10.1080/02681218680000581
https://doi.org/10.1080/02681218680000581
https://doi.org/10.1016/j.mib.2007.04.002
https://doi.org/10.1016/s0140-6736(94)91287-4
https://doi.org/10.1016/S1473-3099(17)30303-1


Page 9 of 10Yang et al. BMC Infectious Diseases          (2024) 24:473 

5.	 Wang Y, Mo X, Zhang J, Yan Z, Fang Y, Deng W, et al. Clinical features of 
Talaromyces marneffei infection in HIV-positive and HIV-negative individuals: 
a retrospective study in southern China. Med Mycol. 2023;61(8):myad083. 
https://doi.org/10.1093/mmy/myad083.

6.	 Hamill RJ. Amphotericin B formulations: a comparative review of effi-
cacy and toxicity. Drugs. 2013;73(9):919–34. https://doi.org/10.1007/
s40265-013-0069-4.

7.	 Lemke A, Kiderlen AF, Kayser O, Amphotericin B. Appl Microbiol Biotechnol. 
2005;68(2):151–62. https://doi.org/10.1007/s00253-005-1955-9.

8.	 Kawila R, Chaiwarith R, Supparatpinyo K. Clinical and laboratory characteris-
tics of penicilliosis marneffei among patients with and without HIV infection 
in Northern Thailand: a retrospective study. BMC Infect Dis. 2013;13:464. 
https://doi.org/10.1186/1471-2334-13-464.

9.	 Chen X, Ou X, Wang H, Li L, Guo P, Chen X, et al. Talaromyces Marneffei 
Mp1p Antigen Detection may play an important role in the early diagno-
sis of Talaromycosis in patients with acquired Immunodeficiency Syn-
drome. Mycopathologia. 2022;187(2–3):205–15. https://doi.org/10.1007/
s11046-022-00618-9.

10.	 Ly VT, Thanh NT, Thu NTM, Chan J, Day JN, Perfect J, et al. Occult Talaromyces 
marneffei infection unveiled by the Novel Mp1p Antigen Detection Assay. 
Open Forum Infect Dis. 2020;7(11):ofaa502. https://doi.org/10.1093/ofid/
ofaa502.

11.	 Du R, Feng Y, Mao H. Case report: diagnosis of Talaromyces marneffei infec-
tion in an HIV-negative patient with septic shock and high-titer anti-inter-
feron gamma autoantibodies by metagenomic next-generation sequenc-
ing. Front Cell Infect Microbiol. 2023;13:1163846. https://doi.org/10.3389/
fcimb.2023.1163846.

12.	 Tan Y, Chen Z, Zeng Z, Wu S, Liu J, Zou S, et al. Microbiomes detected by Bron-
choalveolar Lavage Fluid Metagenomic Next-Generation sequencing among 
HIV-Infected and uninfected patients with pulmonary infection. Microbiol 
Spectr. 2023;11(4):e0000523. https://doi.org/10.1128/spectrum.00005-23.

13.	 Li ZT, Yau LF, Qiu Y, Li SQ, Zhan YQ, Chan WH, et al. Serum sphingolipids aiding 
the diagnosis of adult HIV-Negative patients with Talaromyces marneffei 
infection. Front Cell Infect Microbiol. 2021;11:701913. https://doi.org/10.3389/
fcimb.2021.701913.

14.	 Gilbert AS, Wheeler RT, May RC. Fungal pathogens: survival and replication 
within macrophages. Cold Spring Harb Perspect Med. 2014;5:a019661. 
https://doi.org/10.1101/cshperspect.a019661.

15.	 Pongpom M, Vanittanakom P, Nimmanee P, Cooper CR Jr, Vanittanakom N. 
Adaptation to macrophage killing by Talaromyces Marneffei. Future Sci OA. 
2017;3:Fso215. https://doi.org/10.4155/fsoa-2017-0032.

16.	 Pruksaphon K, Nosanchuk JD, Ratanabanangkoon K, Youngchim S. 
Talaromyces marneffei infection: virulence, intracellular lifestyle and host 
defense mechanisms. J Fungi (Basel). 2022;8(2):200. https://doi.org/10.3390/
jof8020200.

17.	 Guo J, Ning XQ, Ding JY, Zheng YQ, Shi NN, Wu FY, et al. Anti-IFN-γ autoanti-
bodies underlie disseminated Talaromyces marneffei infections. J Exp Med. 
2020;217(12):e20190502. https://doi.org/10.1084/jem.20190502.

18.	 Qiu Y, Pan M, Yang Z, Zeng W, Zhang H, Li Z, et al. Talaromyces marneffei 
and Mycobacterium tuberculosis co-infection in a patient with high titer 
anti-interferon-γ autoantibodies: a case report. BMC Infect Dis. 2022;22(1):98. 
https://doi.org/10.1186/s12879-021-07015-5.

19.	 Chen K, Tan J, Qian S, Wu S, Chen Q. Case Report: disseminated Talaromyces 
marneffei infection in a patient with chronic mucocutaneous candidiasis and 
a Novel STAT1 gain-of-function mutation. Front Immunol. 2021;12:682350. 
https://doi.org/10.3389/fimmu.2021.682350.

20.	 Yang Q, Yu C, Wu Y, Cao K, Li X, Cao W, et al. Unusual Talaromyces marneffei 
and pneumocystis jirovecii coinfection in a child with a STAT1 mutation: a 
case report and literature review. Front Immunol. 2023;14:1103184. https://
doi.org/10.3389/fimmu.2023.1103184.

21.	 Pan M, Qiu Y, Zeng W, Tang S, Wei X, Zhang J. Disseminated Talaromyces 
marneffei infection presenting as multiple intestinal perforations and diffuse 
hepatic granulomatous inflammation in an infant with STAT3 mutation: 
a case report. BMC Infect Dis. 2020;20(1):394. https://doi.org/10.1186/
s12879-020-05113-4.

22.	 Zhang J, Zhang D, Du J, Zhou Y, Cai Y, Sun R, et al. Rapid diagnosis of 
Talaromyces marneffei infection assisted by metagenomic next-generation 
sequencing in a HIV-negative patient. IDCases. 2021;23:e01055. https://doi.
org/10.1016/j.idcr.2021.e01055.

23.	 You CY, Hu F, Lu SW, Pi DD, Xu F, Liu CJ, et al. Talaromyces Marneffei Infection 
in an HIV-Negative child with a CARD9 mutation in China: a Case Report and 

Review of the literature. Mycopathologia. 2021;186(4):553–61. https://doi.
org/10.1007/s11046-021-00576-8.

24.	 Ba H, Peng H, Cheng L, Lin Y, Li X, He X, et al. Case Report: Talaromyces 
marneffei infection in a Chinese child with a Complex heterozygous 
CARD9 mutation. Front Immunol. 2021;12:685546. https://doi.org/10.3389/
fimmu.2021.685546.

25.	 Zeng Q, Jin Y, Yin G, Yang D, Li W, Shi T, et al. Peripheral immune profile of 
children with Talaromyces marneffei infections: a retrospective analy-
sis of 21 cases. BMC Infect Dis. 2021;21(1):287. https://doi.org/10.1186/
s12879-021-05978-z.

26.	 Du X, Tang W, Chen X, Zeng T, Wang Y, Chen Z, et al. Clinical, genetic and 
immunological characteristics of 40 Chinese patients with CD40 ligand 
deficiency. Scand J Immunol. 2019;90(4):e12798. https://doi.org/10.1111/
sji.12798.

27.	 Lee PP, Lao-Araya M, Yang J, Chan KW, Ma H, Pei LC, et al. Application of Flow 
Cytometry in the Diagnostics Pipeline of primary immunodeficiencies under-
lying disseminated Talaromyces marneffei infection in HIV-Negative children. 
Front Immunol. 2019;10:2189. https://doi.org/10.3389/fimmu.2019.02189.

28.	 Ding X, Huang H, Zhong L, Chen M, Peng F, Zhang B, et al. Disseminated 
Talaromyces marneffei infection in a Non-HIV infant with a homozygous 
private variant of RELB. Front Cell Infect Microbiol. 2021;11:605589. https://
doi.org/10.3389/fcimb.2021.605589.

29.	 Wang L, Luo Y, Li X, Li Y, Xia Y, He T, et al. Talaromyces marneffei infections 
in 8 Chinese children with inborn errors of immunity. Mycopathologia. 
2022;187(5–6):455–67. https://doi.org/10.1007/s11046-022-00659-0.

30.	 Xu L, Chen X, Yang X, Jiang H, Wang J, Chen S, et al. Disseminated Talaromy-
ces marneffei infection after renal transplantation: a case report and literature 
review. Front Cell Infect Microbiol. 2023;13:1115268. https://doi.org/10.3389/
fcimb.2023.1115268.

31.	 Chan JF, Lau SK, Yuen KY, Woo PC. Talaromyces (Penicillium) marneffei infec-
tion in non-HIV-infected patients. Emerg Microbes Infect. 2016;5(3):e19. 
https://doi.org/10.1038/emi.2016.18.

32.	 Luo S, Wang X, Ren X, Cheng Y, Guo L, Yan P, et al. A case of TM infection with 
challenging differential diagnosis from lymphoma post-renal transplant. BMC 
Infect Dis. 2023;23(1):888. https://doi.org/10.1186/s12879-023-08912-7.

33.	 Pan M, Zhang J. Disseminated Talaromyces marneffei infection mimicking lar-
yngitis tuberculosis. Int J Infect Dis. 2022;120:168–9. https://doi.org/10.1016/j.
ijid.2022.04.051.

34.	 Li Y, Tang M, Sun S, Hu Q, Deng S. Successful treatment of Talaromyces 
marneffei infection in a kidney transplant recipient with voriconazole fol-
lowed by itraconazole for the first time. J Mycol Med. 2022;32(1):101214. 
https://doi.org/10.1016/j.mycmed.2021.101214.

35.	 Cai DH, Wang J, Fang XL. Successful treatment of Talaromyces marnef-
fei pneumonia in a HIV-negative renal transplantation recipient: a case 
report. Med (Baltim). 2022;101(40):e30958. https://doi.org/10.1097/
MD.0000000000030958.

36.	 Xing S, Zhang H, Qiu Y, Pan M, Zeng W, Zhang J. Clinical characteristics of 
transplant recipients infected with Talaromyces Marneffei: 2 case reports 
and a literature review. Infect Drug Resist. 2022;15:2879–90. https://doi.
org/10.2147/IDR.S363362.

37.	 Lang Q, Pasheed Chughtai A, Kong WF, Yan HY. Case Report: successful treat-
ment of Pulmonary Talaromyces marneffei infection with Posaconazole in a 
renal transplant recipient. Am J Trop Med Hyg. 2020;104(2):744–7. https://doi.
org/10.4269/ajtmh.20-0909.

38.	 Vergidis P, Rao A, Moore CB, Rautemaa-Richardson R, Sweeney LC, Morton M, 
et al. Talaromycosis in a renal transplant recipient returning from South China. 
Transpl Infect Dis. 2021;23(1):e13447. https://doi.org/10.1111/tid.13447.

39.	 Ma W, Thiryayi SA, Holbrook M, Shelton D, Narine N, Sweeney LC, et al. 
Rapid on-site evaluation facilitated the diagnosis of a rare case of Talaro-
myces marneffei infection. Cytopathology. 2018;29(5):497–9. https://doi.
org/10.1111/cyt.12563.

40.	 Peng J, Chen Z, Cai R, Huang X, Lin L, Liang W, et al. Recovery from Tal-
aromyces marneffei involving the kidney in a renal transplant recipient: a 
case report and literature review. Transpl Infect Dis. 2017;19(4). https://doi.
org/10.1111/tid.12710.

41.	 Hermans F, Ombelet S, Degezelle K, Testelmans D, Van Raemdonck DE, 
Verleden GM, et al. First-in-man observation of Talaromyces marneffei-trans-
mission by organ transplantation. Mycoses. 2017;60(3):213–7. https://doi.
org/10.1111/myc.12574.

42.	 Stathakis A, Lim KP, Boan P, Lavender M, Wrobel J, Musk M, et al. Penicil-
lium marneffei infection in a lung transplant recipient. Transpl Infect Dis. 
2015;17(3):429–34. https://doi.org/10.1111/tid.12377.

https://doi.org/10.1093/mmy/myad083
https://doi.org/10.1007/s40265-013-0069-4
https://doi.org/10.1007/s40265-013-0069-4
https://doi.org/10.1007/s00253-005-1955-9
https://doi.org/10.1186/1471-2334-13-464
https://doi.org/10.1007/s11046-022-00618-9
https://doi.org/10.1007/s11046-022-00618-9
https://doi.org/10.1093/ofid/ofaa502
https://doi.org/10.1093/ofid/ofaa502
https://doi.org/10.3389/fcimb.2023.1163846
https://doi.org/10.3389/fcimb.2023.1163846
https://doi.org/10.1128/spectrum.00005-23
https://doi.org/10.3389/fcimb.2021.701913
https://doi.org/10.3389/fcimb.2021.701913
https://doi.org/10.1101/cshperspect.a019661
https://doi.org/10.4155/fsoa-2017-0032
https://doi.org/10.3390/jof8020200
https://doi.org/10.3390/jof8020200
https://doi.org/10.1084/jem.20190502
https://doi.org/10.1186/s12879-021-07015-5
https://doi.org/10.3389/fimmu.2021.682350
https://doi.org/10.3389/fimmu.2023.1103184
https://doi.org/10.3389/fimmu.2023.1103184
https://doi.org/10.1186/s12879-020-05113-4
https://doi.org/10.1186/s12879-020-05113-4
https://doi.org/10.1016/j.idcr.2021.e01055
https://doi.org/10.1016/j.idcr.2021.e01055
https://doi.org/10.1007/s11046-021-00576-8
https://doi.org/10.1007/s11046-021-00576-8
https://doi.org/10.3389/fimmu.2021.685546
https://doi.org/10.3389/fimmu.2021.685546
https://doi.org/10.1186/s12879-021-05978-z
https://doi.org/10.1186/s12879-021-05978-z
https://doi.org/10.1111/sji.12798
https://doi.org/10.1111/sji.12798
https://doi.org/10.3389/fimmu.2019.02189
https://doi.org/10.3389/fcimb.2021.605589
https://doi.org/10.3389/fcimb.2021.605589
https://doi.org/10.1007/s11046-022-00659-0
https://doi.org/10.3389/fcimb.2023.1115268
https://doi.org/10.3389/fcimb.2023.1115268
https://doi.org/10.1038/emi.2016.18
https://doi.org/10.1186/s12879-023-08912-7
https://doi.org/10.1016/j.ijid.2022.04.051
https://doi.org/10.1016/j.ijid.2022.04.051
https://doi.org/10.1016/j.mycmed.2021.101214
https://doi.org/10.1097/MD.0000000000030958
https://doi.org/10.1097/MD.0000000000030958
https://doi.org/10.2147/IDR.S363362
https://doi.org/10.2147/IDR.S363362
https://doi.org/10.4269/ajtmh.20-0909
https://doi.org/10.4269/ajtmh.20-0909
https://doi.org/10.1111/tid.13447
https://doi.org/10.1111/cyt.12563
https://doi.org/10.1111/cyt.12563
https://doi.org/10.1111/tid.12710
https://doi.org/10.1111/tid.12710
https://doi.org/10.1111/myc.12574
https://doi.org/10.1111/myc.12574
https://doi.org/10.1111/tid.12377


Page 10 of 10Yang et al. BMC Infectious Diseases          (2024) 24:473 

43.	 Downes KJ, Hayes M, Fitzgerald JC, Pais GM, Liu J, Zane NR, et al. Mechanisms 
of antimicrobial-induced nephrotoxicity in children. J Antimicrob Chemother. 
2020;75(1):1–13. https://doi.org/10.1093/jac/dkz325.

44.	 Cui X, Su F, Ye H, Jiang Y, Guo X. Disseminated talaromycosis complicated by 
recurrent gastrointestinal bleeding and hemorrhagic shock: a case report. 
BMC Infect Dis. 2022;22(1):238. https://doi.org/10.1186/s12879-022-07230-8.

45.	 Zhou Y, Liu Y, Wen Y. Gastrointestinal manifestations of Talaromyces marneffei 
infection in an HIV-infected patient rapidly verified by metagenomic next-
generation sequencing: a case report. BMC Infect Dis. 2021;21(1):376. https://
doi.org/10.1186/s12879-021-06063-1.

46.	 Suwunnakorn S, Cooper CR Jr, Kummasook A, Pongpom M, Vanittanakom P, 
Vanittanakom N. Role of the rttA gene in morphogenesis, stress response, 
and virulence in the human pathogenic fungus Penicillium Marneffei. Med 
Mycol. 2015;53(2):119–31. https://doi.org/10.1093/mmy/myu063.

47.	 Dankai W, Pongpom M, Youngchim S, Cooper CR Jr, Vanittanakom N. The 
yapA encodes bZIP transcription factor involved in stress tolerance in 
pathogenic Fungus Talaromyces marneffei. PLoS ONE. 2016;11(10):e0163778. 
https://doi.org/10.1371/journal.pone.0163778.

48.	 Dankai W, Pongpom M, Vanittanakom N. An investigation into the possible 
regulation of the expression of genes by yapA in Talaromyces marneffei 
using the qRT- PCR method. Med Mycol. 2018;56(6):735–45. https://doi.
org/10.1093/mmy/myx105.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1093/jac/dkz325
https://doi.org/10.1186/s12879-022-07230-8
https://doi.org/10.1186/s12879-021-06063-1
https://doi.org/10.1186/s12879-021-06063-1
https://doi.org/10.1093/mmy/myu063
https://doi.org/10.1371/journal.pone.0163778
https://doi.org/10.1093/mmy/myx105
https://doi.org/10.1093/mmy/myx105

	﻿Disseminated Talaromyces marneffei infection initially presenting as cutaneous and subcutaneous lesion in an HIV-Negative renal transplant recipient: a case report and literature review
	﻿Abstract
	﻿Background
	﻿Case presentation
	﻿Discussion and literature review
	﻿Difficulty in and development of strategies for diagnosing ﻿T. marneffei﻿ infection
	﻿Pathogenesis and symptoms of talaromycosis
	﻿Clinical immunosuppressive and therapeutic regimen for non-HIV transplant patients with ﻿T. marneffei﻿ infection
	﻿Dangerous gastrointestinal bleeding in ﻿T. marneffei﻿-infected kidney transplant patients

	﻿Conclusions
	﻿References


