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Abstract Talaromycosis is a disseminated disease

caused by Talaromyces (Penicillium) marneffei,

mainly seen in acquired immunodeficiency syndrome

(AIDS) patients. Its distribution is restricted to south-

east Asian countries; a small pocket of endemicity

exists in the northeast Indian state of Manipur. Here,

we present a series of five cases presenting to our

tertiary care hospital, originating from non-endemic

states neighboring Manipur. In addition to the geo-

graphical distinction, a variety of unique features were

noted in our cases, including human immunodefi-

ciency virus (HIV)-negative hosts, the absence of

typical skin lesions, presentation as pneumonia and

generalized lymphadenopathy. Our series highlights

the importance of distinguishing this disease from

histoplasmosis and tuberculosis, both endemic in

India.

Keywords Talaromyces marneffei � Penicillium
marneffei � HIV seronegative � Renal transplant �
Sikkim � Assam

Introduction

Talaromyces marneffei, previously known as Penicil-

lium marneffei, is a dimorphic fungus which causes

disseminated infection in immunosuppressed individ-

uals and is considered as an AIDS defining illness. The

fungus thrives in humid climates in close association

with bamboo rats [1] and is geographically restricted

to southeast Asia, especially Hong Kong, Thailand,

Vietnam, Taiwan, China, Laos, Cambodia, Malaysia

and Myanmar. In India, the major focus of endemicity

is in Manipur, a state located in northeast India sharing

a border with Myanmar, where over fifty cases have

been reported to date (Fig. 1) [2, 3].

Disseminated disease in HIV-positive hosts often

presents in a subacute fashion with multiple umbili-

cated skin lesions, fever, lymphadenopathy, hep-

atomegaly and splenomegaly. Disseminated

talaromycosis has also been described in other groups

of immunosuppressed individuals including renal
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transplant recipients from Hong Kong, Vietnam and

Taiwan [4–6]. In Manipur, in the absence of classical

features of this disease such as fever with skin lesions

in setting of advanced AIDS, talaromycosis is gener-

ally not considered in the differential diagnosis.

Outside of Manipur state, only eight cases have been

reported from Assam which neighbors Manipur and

none from Sikkim (Fig. 1) [7–9]. To the best of our

knowledge, this disease has never been reported

among transplant recipients in India.

Here, we report five cases: four that originated from

Assam and one from Sikkim. One of our cases was a

renal transplant recipient, and only two had skin

lesions.

Case 1

A 56-year-old male, from Dibrugarh, Assam, under-

went a live renal allograft transplant for end-stage

renal failure secondary to long standing bilateral renal

calculi. He received perioperative induction immuno-

suppression with anti-thymocyte globulin. Mainte-

nance immunosuppression consisted of

mycophenolate mofetil 360 mg twice daily, tacroli-

mus 3.5 mg twice daily and prednisolone 10 mg once

daily.

Two years post-transplant, he complained of a

cutaneous swelling over the left elbow joint. Exam-

ination of potassium hydroxide (KOH) mount of a skin

biopsy from lesion revealed dematiaceous septate

hyphae and culture yielded Alternaria alternata. The

lesion was excised, and itraconazole therapy was

given for 4 weeks. Six months later, he again presented

with patchy consolidation of right middle and lower

lobes. Bronchoalveolar lavage fluid was negative for

acid-fast bacilli (AFB) or fungal elements. Preemptive

amphotericin B was started based on galactomannan

value of 0.82 and continued for 3 weeks during which

the patient improved.

Fig. 1 Map of northeast India showingManipur, the state known to be endemic for talaromycosis in relation to the present cases being

reported from Assam and Sikkim
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Six months later, he presented again with cough and

shortness of breath. Computed tomography (CT) scan

revealed bilateral multiple variable-sized lung nod-

ules, two of them showing hypodensity. A CT-guided

fine needle aspiration (FNA) was done, and the sample

was sent for cytopathological and mycological exam-

ination. The smear showed collection of neutrophils,

macrophages, lymphocytes and numerous intracellu-

lar and extracellular organisms measuring 3–5 lm,

with several of them showing a transverse septation

(Fig. 2a). Culture grew white mold and was identified

as T. marneffei. Liposomal amphotericin B was started

at a dose of 3 mg/kg/day for a week, followed by

itraconazole 200 mg twice daily for 6 months. He

remains asymptomatic on follow-up.

Case 2

A 64-year-old HIV-positive male from Guwahati,

Assam, presented with complaints of cough with

expectoration for 6 months and fever and shortness of

breath for 1 month. He also gave a history of

decreased urine output, anorexia and[ 10 kg weight

loss. On physical examination, he was cachectic.

White blood cell (WBC) count was 4460/mm3,

platelet count was 60,000/mm3, and hemoglobin was

9.1 g %. Liver function test (LFT) revealed a chole-

static picture (total bilirubin—8.6 mg/dl, direct biliru-

bin—8.4 mg/dl, AST—128U/L, ALT—89U/L,

ALP—429U/L, GGT—92U/L), and renal function

was deranged (blood urea-115 mg/dL and serum

creatinine-2.29 mg/dL). Chest X-ray showed bilateral

reticulo-nodular pattern. CT chest showed bilateral

ground glass opacities (Fig. 3a). Ultrasonogram of

abdomen revealed ascites with splenomegaly. CD4

count was 11 cells/mm3 (8%), and HIV viral load was

42, 89,427 copies/ml. Peripheral blood smear showed

neutrophils containing yeast cells (Fig. 2b). Blood

culture grew T. marneffei. He was given a dose of

amphotericin B deoxycholate 50 mg, but he opted for

discharge against medical advice and could not be

followed up.

Case 3

A 37-year-old HIV-positive male from Guwahati,

Assam, was admitted with vague non-colicky abdom-

inal pain of 1-month duration and low-grade intermit-

tent fever for 2 years with significant weight loss. He

was on antiretroviral therapy (tenofovir, emtricitabine

and efavirenz) for 1 year. He had been on anti-

tuberculosis treatment from another clinic for

9 months for suspected tuberculous lymphadenitis

with no clinical improvement. Clinical examination

revealed a single, small umbilicated skin lesion over

the forehead. Systemic examination was normal.

Investigations showed hemoglobin of 11 g % and

total WBC count of 3800/mm3. LFTs were mildly

deranged (AST—126 U/L, ALT—98 U/L, GGT—270

U/L, ALP—209 U/L). CD4 count was 45 cells/mm3,

and HIV viral load was 17,04,942 copies/ml. CT

abdomen and chest revealed features of parenchymal

liver disease with multiple necrotic intra-abdominal

nodes (Fig. 3b, c) and miliary infiltrates in the lung,

respectively. CT-guided needle biopsy of the abdom-

inal node revealed necrosis, fibrosis and ill-defined

granulomas with the presence of numerous yeasts on

periodic acid Schiff (PAS) and Gomori’s methena-

mine silver (GMS) stains. AFB and fungal stains were

negative. Tissue Xpert MTB/Rif test (Cepheid) was

negative. Tissue fungal culture yielded growth of T.

marneffei. He was started on itraconazole 200 mg

twice daily and discharged but did not return for

follow-up.

Case 4

A 60-year-old HIV-negative female from Gangtok,

Sikkim, came with fever and left-sided pleuritic chest

pain, associated with loss of appetite and loss of

weight for the preceding 5 months. She had a history

of diabetes of 2-year duration, a past history of

multiple hospitalizations for recurrent pneumonias

and a history of skin lesions that had been treated

elsewhere 4 years ago with steroids for 4 months.

Further questioning revealed that she was involved in

gardening activities at her home. Blood investigations

showed a fasting glucose of 124 mg/dl and serum

creatinine level of 2.59 mg/dl. Chest X-ray revealed a

left-sided pleural effusion (Fig. 3d). CT chest con-

firmed a well-defined mass in left lung infra-scapular

region associated with loculated pleural effusion.

Needle biopsy of the lung showed foci of fibroblastic

proliferation with hemosiderophages and mild lym-

phomononuclear cell infiltration. The Xpert MTB/Rif

test and mycobacterial cultures were negative. Culture

of the biopsy material grew T. marneffei. She was

started on itraconazole 200 mg twice daily for a year.
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Follow-up a year later showed significant resolution of

lesions on chest X-ray (Fig. 3e).

Case 5

A 3-year-old boy from Kamrup, Assam, presented

with fever of 2-month duration, vomiting, diarrhea and

skin rash of 1-month duration and shortness of breath

for 4 days, along with unquantified weight loss. He had

seizure disorder 6 months earlier for which he was

treated with levetiracetam and valproate. Three

months prior, he had an episode of epistaxis associated

with ecchymotic patches over right leg at which time,

his platelet count was 10,000/mm3 and aPTT was

deranged. He had received intravenous

methylprednisolone followed by oral prednisone for

7 weeks. One month prior to presentation, he was

evaluated elsewhere for fever and found be to HIV-

positive with a CD4 count of 60 cells/mm3 for which

antiretroviral therapy was started. On examination at

presentation, he appeared toxic, tachycardic and

tachypneic requiring nasal high flow oxygen. Umbil-

icated and crusted vesicles were noted over face, trunk

and limbs (Fig. 4). His platelet count was 34,000/mm3

and serum ferritin 120,780 ng/ml; CD4 count was 135

cells/mm3 and HIV viral load was 7789 copies/ml.

Serum beta D glucan was[ 523 pg/ml. Bone marrow

aspirate showed intracellular yeast-like cells (Fig. 2c,

d) and both blood cultures and bone marrow cultures

grew T. marneffei. The child was started on 3 mg/

Fig. 2 a Giemsa stain of FNAC lung nodule of case 1 showing

characteristic yeast cells with transverse septations; 2b periph-

eral smear from case 2 showing neutrophil with intracellular

yeast cells; 2c PAS stain of bone marrow biopsy from case 5

showing intracellular yeast cells, sausage forms and occasional

elongated hyphal-like cells; 2d GMS stain of bone marrow

biopsy from case 5 showing characteristic yeast cells with

transverse septations; 2e SDA plate showing mycelial form of T.
marneffei after 7 days of incubation at 25 �C. 2f LPCB mount

from the colony showing typical biverticillate conidiophores of

T. marneffei
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kg/day of liposomal amphotericin B. Despite initial

improvement, the patient subsequently developed

septic shock due to carbapenem-resistant Klebsiella

bacteremia and died.

Mycological Investigations

Samples (FNA samples, needle biopsies, bone marrow

and blood broth from positively flagged BACT-

ALERT bottles) were cultured on 5% sheep blood

agar (5SBA), two sets of Sabouraud’s dextrose agar

(SDA) media, one incubated at 37 �C and the other at

25 �C, and a brain–heart infusion agar (BHIA) media

supplemented with cycloheximide which was incu-

bated at 25 �C. After 72 h of incubation, the 5SBA and

SDA at 37 �C showed growth of yellowish mucoid

colonies, while the SDA at 25 �C and BHIA grew

greenish velvety mycelial colonies which after two

further days of incubation at 25 �C developed a

diffusible red pigment (Fig. 2e). A lactophenol cotton

blue (LPCB) mount showed septate hyphae bearing

smooth-walled hyaline conidiophores with terminal

bi-verticils of 3–5 metulae, each bearing 4–5 phialides

(Fig. 2f). To confirm the identification as Talaromyces

marneffei, yeast conversion was done successfully in

all the cases, by subculturing the mycelium on BHIA

with 5% sheep blood incubated at 37 �Cwhich yielded

smooth mucoid colonies showing yeast-like cells on

an LPCB mount. Molecular confirmation of identifi-

cation was done for the first isolate by sequencing the

internal transcribed spacer (ITS) region of ribosomal

DNA, and this isolate was deposited in the National

Fig. 3 a CT chest of case 2 showing bilateral ground glass

opacities; b CT abdomen of case 3 transverse section showing

multiple necrotic nodes; c sagittal section CT of case 3 showing

the necrotic abdominal nodes; d chest X-ray of case 4 showing

left-sided pleural effusion at presentation; e chest X-ray of case

4 showing partial resolution of lesions at 6-month follow-up
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Culture Collection of Pathogenic Fungi, Chandigarh,

India (NCCPF 730063).

Discussion

Talaromyces marneffei is the only species in the genus

Talaromyces which exists as a dimorphic fungus and

cause opportunistic infections. The earliest human

cases of talaromycosis were described prior to the

beginning of the AIDS era [10, 11]. The first recorded

human infection was the result of a lab accident while

conducting extensive animal pathogenicity studies

[12]. Since the 1980s, most cases reported are in HIV-

infected individuals. In India, since its original

description in Manipur [2] it has also been reported

from Assam and patients of northeast origin [8, 9, 13].

Bamboo rats have been shown to be the reservoir of

infection, Cannomys badius being the common

species in India [14].

Ecology of the fungus remains largely hypothetical.

Consistent with clinical features of cough seen in

many patients, inhalation of conidia is proposed as the

common route of transmission. Although bamboo rats

have been established as reservoirs of the fungus, they

live in mountainous areas and do not come into contact

with people, making direct transmission to man from

bamboo rat unlikely. Reports of talaromycosis in HIV-

infected infants and children also suggest that human

infection from bamboo rats is unlikely [15]. However,

soil exposure, especially during the rainy season, and

agricultural activity have been strongly associated

with higher risk of infection [16], even though search

for environmental reservoir other than bamboo rats

has been largely unsuccessful [17]. Case 4 in our series

was involved in gardening activities around her place

of residence, which may have been the source of

acquisition of infection. Occurrence of all our cases

between April and September, which are monsoon

months in the northeast region, suggests a possible

association of this disease with the rainy season.

There is also wide variation in the distribution of

disease within the endemic regions. In Chiang Mai

province of northern Thailand and China, it is the third

most common opportunistic infection (OI) in AIDS

patients after tuberculosis and cryptococcosis. How-

ever, in southern Thailand which also houses a large

HIV population, the prevalence is low [18, 19]. Even

in the north eastern state of Manipur where the largest

case series from India is reported, talaromycosis was

reported in 25% of all AIDS patients presenting to the

hospital [3]. Our reports suggest that the disease may

be endemic in many parts of northeast India, from

Manipur state through Assam till Sikkim.

Diagnosis is challenging, especially in areas

endemic for tuberculosis, histoplasmosis and

talaromycosis, as the three entities share many clinical

features such as fever, weight loss, cough, anemia,

lymphadenopathy and hepatosplenomegaly [20]. Skin

lesions may also be present in both histoplasmosis and

talaromycosis, though more common in the latter

wherein papulonecrotic lesions with central umbilica-

tion resembling molluscum contagiosum lesions are

seen. In a Thai study, hyperbilirubinemia was more

commonly associated with talaromycosis [20]. The

fungus may also produce granulomas in the lung, liver,

Fig. 4 Clinical image of case 5 showing papulonecrotic,

umbilicated cutaneous lesions on the face and neck
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lymph nodes and subcutaneous tissue, further compli-

cating the distinction between tuberculosis and

histoplasmosis.

Definitive diagnosis can be made by culture of the

fungus from blood or other involved tissue (skin

nodules/lymph nodes/bone marrow), or by histopatho-

logical demonstration of the characteristic morpho-

logic findings in biopsy material. In the Manipur study

of 46 cases of talaromycosis, only 10 were culture

confirmed and 36 were diagnosed based on

histopathology alone [3]. The presence of oval or

elongated yeast-like organisms with clear central

septum is a unique feature of T. marneffei, by which

it can be differentiated from Histoplasma capsulatum.

This septum may be missed if not specifically looked

for by the pathologist. Fungal cultures establish the

diagnosis with early growth of mycelial colonies with

a flat green surface and diffusible red pigment.

Cultures of bone marrow have the highest sensitivity

for detection. The fungus may also be visualized in

peripheral blood smears in fulminant cases, as was

seen in case 2. Microscopically, the fungus has typical

filamentous reproductive structures of the genus

Talaromyces. Mold-to-yeast conversion can be

achieved by subculturing the fungus onto brain–heart

infusion agar and incubating at 37 �C. This is neces-
sary for confirmation of species identification, as there

may be other Talaromyces species such as T. pur-

purogenus, T. minioluteus and T. atroroseuswhich are

capable of producing the diffusible red pigment, but

are usually non-pathogenic saprobes [21–23].

There are several unique features in our case series

(Table 1). First, there have been less than 50 cases of

non-HIV talaromycosis described in the world liter-

ature [24, 25] and no previous reports of non-HIV

associated talaromycosis in India, with case 1 being

the first transplant-associated case from India

(Table 2). Table 2 lists the reported cases from India,

including only reports in which the diagnosis was

confirmed by culture with a demonstration of fungal

dimorphism by yeast conversion or histopathology.

Although exact figures are unknown, about 7500 renal

transplants are performed in India across 250 centers

each year [26] and clinicians need to suspect this

infection in transplant recipients with a compatible

clinical presentation. Talaromycosis in apparently

immunocompetent patients is a rare phenomenon

and not previously reported from India, except for a

single culture confirmed case of fungal keratitis due to T
a
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T. marneffei following trauma in an agricultural field.

Case 4 of our series was immunocompetent and had no

comorbidities other than diabetes and early diabetic

nephropathy. She was, however, involved in garden-

ing activities around her place of residence and may

have been exposed to a high fungal inoculum. In a

Thai study which included 34 HIV-uninfected patients

with talaromycosis, 64.9% (n = 22) were apparently

immunocompetent and 8.8% (n = 3) were diabetic

[27]. Atypical presentations have been observed in

HIV-negative individuals. In a study comparing

clinical characteristics of talaromycosis between

HIV-infected and uninfected individuals, it was seen

that the time to diagnosis was significantly delayed in

the non-HIV group due to atypical presentation and

low index of suspicion from clinicians [25].

Second, only two of the cases had typical umbil-

icated cutaneous lesions which are seen in more than

80% of cases in India [3]. Cutaneous lesions are

usually a feature of disseminated talaromycosis in

advanced AIDS. Cases 1, 2 and 4 presented with a

chronic pneumonia syndrome, without involving other

systems, whereas case 3 had generalized lym-

phadenopathy with multiple necrotic abdominal nodes

and hepatosplenomegaly syndrome, with a single

doubtful cutaneous lesion.

Third, the cases were misdiagnosed as histoplas-

mosis on cytopathology. Following growth of T.

marneffei in culture, the cytopathology slides were

reviewed and the characteristic transverse septations

were noted (Fig. 2a, c, d). These cells do not show

budding, and the cross-walls occur due to fission of the

yeast cells. Occasional elongated sausage or hyphal

forms may also be seen which are absent in histoplas-

mosis (Fig. 2c) [28].

Fourth, only eight cases of talaromycosis have been

previously reported from Assam, all of which were

HIV associated (Table 2). Four of our cases were from

Assam and one from Sikkim. None of them had a

history of travel outside India or to neighboring states

like Manipur before presentation. An increase in cases

in Assam may be due either to heightened clinical

suspicion and availability of improved fungal diag-

nostics, or due to a change in ecology favoring

increased exposure to the fungus. More studies are

needed to clarify this hypothesis.

Treatment of severe T. marneffei infection consists

of an intensive phase with amphotericin B deoxy-

cholate for 2 weeks (0.6 mg/kg/day) followed by oral

itraconazole for 10 weeks (200 mg twice daily).

Voriconazole can be used as an alternative to

itraconazole. ART needs to be initiated within two to

four weeks of antifungal therapy. Secondary prophy-

laxis with itraconazole (200 mg once daily) is required

till CD4 cell count rises to C 100 cells/lL for at least

6 months [29]. Only two of our cases, both HIV

negative, showed clinical improvement with itracona-

zole on follow-up. Two HIV cases did not return for

follow-up, and one child died in spite of therapy due to

late presentation.

Conclusion

Talaromycosis is an emerging infection in the state of

Assam, India, and perhaps in Sikkim as well. Micro-

biological culture of blood and involved tissue in

addition to histopathology is essential for confirmation

of the diagnosis. The mycelial form at room temper-

ature produces a diffusible red pigment and may

resemble other non-pathogenic Penicillium or Talar-

omyces species, but being the only thermally dimor-

phic species, mold-to-yeast conversion will establish

the identification. In India, the disease must be

considered not just in HIV-positive patients from

Manipur but in transplant recipients, immune compe-

tent hosts and also in those without skin lesions.
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