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Talaromyces marneffei is a thermally dimorphic fungus that affects multiple

organs and frequently invades immunocompromised individuals. However,

only a few studies have reported the presence of intestinal infection

associated with T. marneffei. Herein, we reported a case of intestinal T.

marneffei infection in a man who complained of a 1-month history of

intermittent fever, abdominal pain, and diarrhea. The result of the human

immunodeficiency virus antibody test was positive. Periodic acid-Schiff and

Gomorrah’s methylamine silver staining of the intestinal biopsy tissue revealed

T. marneffei infection. Fortunately, the patient’s symptoms rapidly resolved with

prompt antifungal treatment. In addition, we summarized and described the

clinical characteristics, management, and outcomes of patients with intestinal

T. marneffei infection. A total of 29 patients were identified, the majority of

whom (65.52%) were comorbid with acquired immunodeficiency syndrome.

The main clinical features included anemia, fever, abdominal pain, diarrhea,

weight loss, and lymphadenopathy. The transverse and descending colon,

ileocecum, and ascending colon were the most common sites of lesions. A

considerable number of patients (31.03%) developed intestinal obstruction,

intestinal perforation, and gastrointestinal bleeding. Of the 29 patients, six

underwent surgery, 23 survived successfully with antifungal treatment, five died

of T. marneffei infection, and one died of unknown causes. T. marneffei

intestinal infection should be considered when immunodeficient patients in

endemic areas present with non-specific symptoms, such as fever, abdominal

pain, and diarrhea. Appropriate and timely endoscopy avoids delays in

diagnosis. Early aggressive antifungal therapy improves the clinical outcomes

of patients.
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Introduction

Talaromyces marneffei, an emerging pathogenic thermally

dimorphic fungus that causes mycosis with multiple organ

involvement in humans, was formerly known as Penicillium

marneffei (1). Despite a period of nearly half a century since it

was first reported in 1973, T. marneffei has not received

significant attention from researchers (2). Tropical regions,

such as southern China, India, Thailand, Vietnam, and

Southeast Asia, are susceptible to T. marneffei infection (1) (3).

In general, T. marneffei develops in immunocompromised hosts,

especially in patients infected with human immunodeficiency

virus (HIV), and can be hematogenously disseminated to

multiple systems, such as the respiratory, skin, and digestive

systems (3). As an opportunistic pathogenic fungus, it rarely

invades individuals without apparent risk factors or under

immunocompromised conditions. In addition, intestinal

involvement of T. marneffei is rarely reported, accounting for

1.9% of all T. marneffei infections (4). Mononuclear phagocytes

are the main system that is usually invaded by T. marneffei and

are abundant in the mucosa of the digestive tract. In addition to

reviews and retrospective studies, 28 cases of intestinal T.

marneffei with well-defined histopathological features have

been reported in detail, most of whom are comorbid with

acquired immune deficiency syndrome (AIDS). Here, we

reported a case of T. marneffei infection involving the intestine

of a patient with AIDS and reviewed the clinical characteristics

and endoscopic findings to improve the ability to identify

the disease.
Case presentation

A 53-year-old man from Hubei Province, China, was

admitted to our hospital with a 1-month history of

intermittent fever (highest temperature, >39°C), abdominal

pain, diarrhea, fatigue, and weight loss associated with

anorexia and cough. However, the patient had lived in

Guangdong Province for a long period of time. Half a month

before the patient’s admission, an upper gastrointestinal (GI)

endoscopy revealed chronic non-atrophic gastritis with erosion,

fungal esophagitis, and xanthoma of the gastric corpus, without

specific intervention. During the patient’s hospital visit, a

physical examination revealed the following: temperature,

37.8°C; pulse rate, 107/min; respiratory rate, 20/min; and

blood pressure, 117/85 mmHg. The rest of the patient’s

physical examination results were unremarkable. Laboratory

examinations showed low levels of hemoglobin (98 g/L),

leukocytes (3.17 × 109/L), albumin (26.8 g/L), and prealbumin

(0.062 g/L), increased levels of high-sensitivity C-reactive

protein (78.44 mg/L), erythrocyte sedimentation rate (73 mm/

h), neutrophils (76.1%), D-dimer (1.55 mg/L), and antinuclear
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antibody (1:100) and a positive result for the cytomegalovirus

(CMV)-DNA (<4.00E+02 copies/ml). The patient’s absolute

neutrophil count was in the normal range (2.41 × 109/L).

Electrolyte parameters were abnormal, with hyponatremia

(129.0 mmol/L) and hypochloremia (88.8 mmol/L). Anti-HIV

antibody was positive, and the patient’s CD4 T count was 10

cells/ml, accounting for 2.16% of total T lymphocytes. The rest of

the blood tests, including immunoglobulin, complement 3 (C3)

and 4 (C4), hepatic transaminase, creatinine, extractable nuclear

antigen, antineutrophil cytoplasmic antibody, and tuberculosis

T-SPOT, were within the normal range. Alpha-fetoprotein,

carcinoembryonic antigen, severe acute respiratory syndrome

coronavirus 2 nucleic acid, and blood culture results were

negative. Chest computed tomography (CT) revealed a

thickened and blurred lung texture and multiple enlarged

lymph nodes (abdominal, retroperitoneal, bilateral axillary,

and supraclavicular). Abdominal ultrasound was non-

contributory, except for gallbladder polypoid. A colonoscopy

revealed multiple scattered and swollen ulcers in the ileocecal

region and ascending, transverse, descending, and sigmoid

colon, and multiple site biopsies were performed (Figures 1A,

B). Ulcers were characterized by clear boundaries, with moss

attached to the bottom of the erosions, and the largest ulcer

(approximately 1.0 × 1.5 cm) was located in the transverse colon.

The demarcation between the normal and flared areas was clear.

Therefore, the patient was treated with cefixime, mesalazine, and

ilaprazole for 1 week before the completion of colonic

histopathology, but without clinical improvement. After 7

days, histopathological evaluation of the biopsies using

hematoxylin and eosin staining revealed a chronic ulcer of the

colonic mucosa with fungal granuloma and focal small abscess

(Figures 1C, D). Next, biopsy tissues were specifically stained

with periodic acid-Schiff (PAS) and Gomorrah’s methylamine

silver (GMS) stains. Briefly, the former involves staining with

periodate followed by binding with Schiff’s solution to reveal

glycogen and polysaccharides in the tissue, whereas the latter

involves the oxidation of periodic acid followed by the reaction

of the aldehyde group with hexamine silver to expose metallic

silver. PAS staining (Figure 1E, F) and GMS (Figure 1G, H)

staining of the intestinal biopsy specimens were positive. Fungal

spores with a transverse septum were observed in the tissue cells,

which were presented in the form of short fusiform or sausage-

shaped spores aggregated into mulberry shapes. Combined with

the results of immunohistochemistry, cluster of differentiation

(CD) 68(+), pan-cytokeratin(−), CD34(−), S100(−), and CMV

(−) confirmed T. marneffei infection. Subsequently, the patient

received antifungal therapy with intravenous fluconazole (400

mg once daily) and intravenous ganciclovir (250 mg twice daily)

for 5 days, followed by oral fluconazole (200 mg once daily) for 9

days and ganciclovir (1,000 mg once daily) for 23 days. During

hospitalization, the patient was continuously administered

symptomatic treatment, such as mesalazine, amino acid, and
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alanyl-glutamine. A change in the antifungal treatment with

fluconazole led to defervescence, and the patient’s symptoms

improved quickly. The patient was discharged from our hospital

and maintained oral antifungal agents.
Literature search and results

Procedures of systematic review

PubMed, CNKI, CQVIP, and Wanfang electronic databases

in both Chinese and English were searched from inception to 31

April 2022, using the following term combinations: Talaromyces

marneffei, Penicillium marneffei, talaromycosis, and penicilliosis.

All published literature on T. marneffei infection associated with

intestinal involvement was reviewed to investigate its

characteristics. After the screening of the titles, abstracts, and
Frontiers in Immunology 03
full texts, 24 studies with 28 patients were included in this

review. A flowchart of the study selection procedure is presented

in Figure 2.
Inclusion and exclusion criteria

The cases were retrieved using the following inclusion

criteria 1) diagnosis of local or disseminated T. marneffei

infection based on international consensus (5) 2) T. marneffei

identified by direct microscopy, culture, histopathology, and

sequencing of specimens obtained from autopsy, surgery, or

endoscopic biopsy 3) an affected site involving the GI system and

clinical syndrome consistent with intestinal infection; and 4)

available data with detailed information. We excluded the

following 1) reviews or duplicate studies and 2) cases with

abdominal symptoms with no evidence of GI involvement.
Data extraction

Information from each eligible patient, including reported

year and region, age, sex, course of the disease, main presenting

symptoms, laboratory findings, diagnostic methods, antifungal

treatment, and outcomes, was collected for data extraction

and tabulated.
Results

In total, 17 English and seven Chinese articles with 28

patients were identified according to a literature search (4, 6–

28). Overall, the number of reported cases remains single digit

despite increased exposure in recent years. The detailed

characteristics of the 29 patients with intestinal T. marneffei

infection are presented in Table 1. There were 25 male and four

female patients, most of whom were reported in mainland

China. Their median age was 38 (range, 0.33–72) years. The

age group and gender distribution of patients are shown in

Figure 3A, with middle-aged and young adults being the most

common. Of the 29 patients, 24 with underlying diseases among

immunocompromised hosts, comprising 19 HIV-infected

patients, accounted for 65.52%. The common clinical

manifestations and distribution of colonic infections are

presented in Figure 3B. Most patients had constitutional

symptoms, such as anemia (92.59%), fever (75.86%),

abdominal pain (68.97%), diarrhea (58.62%), weight loss

(55.17%), and lymphadenopathy (58.62%). As shown in

Figure 3C, T. marneffei infections involved the transverse

colon (51.72%), descending colon (48.28%), ileocecum

(44.83%), ascending colon (41.38%), and sigmoid colon

(41.38%). A small percentage of patients (13.79%) had lesions

located in the upper GI tract. Ulcers and erosions (92.59%) were
FIGURE 1

Colonoscopy revealed scattered ulcers with unknown etiology
located at transverse colon (A) and the ascending colon (B). H&E
staining showed infiltration of clustered microorganisms and
granulomas in the lamina propria at ×200 (C) and ×400 (D). PAS
staining revealed some intracellular and extracellular yeasts
(yellow arrow) distributed in the colon at ×400 (E) and higher
magnification (F). GMS staining showed abundantly septate
yeast-like microorganisms (yellow arrow) at ×400 (G) and higher
magnification (H). PAS, periodic acid-Schiff; GMS, Gomorrah’s
methylamine silver.
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dominant among those who underwent endoscopy described in

the literature. CD4 cell counts were provided in 18 patients, of

whom 16 had a count of <200 cells/µl (Figure 3D).

Lymphadenopathy (58.33%) and bowel wall thickening

(50.00%) were the common phenomena provided by

abdominal CT. Fungi were detected in the blood, marrow,

skin, lymph nodes, stomach, and omentum majus, except for

the intestine. Nearly one-third of the patients (9/29, 31.03%)

developed bowel-related complications, manifested as bowel

obstruction (10.34%), bowel perforation (3.45%), and lower GI

bleeding (13.79%). Of these, six patients underwent surgery

owing to severe GI symptoms. Most patients (23/29, 79.31%)

survived with antifungal treatment. The detailed clinical

characteristics of the 29 patients with GI T. marneffei infection

are presented in Supplementary Table 1.
Discussion

From 1988 to 2022, in addition to the review, only 28 other

cases of T. marneffei infection identified via abdominal

symptoms, intestinal lesions, and histopathology involving the

digestive tract were observed in the existing literature, with the

detailed information provided. According to the report, GI

symptoms account for approximately 18.8%–31% of T.

marneffei infection, but the proportion does not match the

morbidity of actual confirmed GI infections with T. marneffei

(4, 11, 20, 28). For example, in a retrospective analysis, only three

of 33 T. marneffei infections with GI symptoms were diagnosed

as T. marneffei GI system infections (20). Although the cases of

penicilliosis in this study did not represent the true number of

cases, the estimates of the disease characteristics of intestinal

penicilliosis were provided. It is speculated that the lack of
FIGURE 2

Flow diagram for selection of articles.
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TABLE 1 Clinical Characteristics Concerning 29 Patients With
Gastrointestinal Talaromycosis.

Characteristics Patients (n = 29)

Area of report

China 27 (27/29, 93.10%)

India 2 (2/29, 6.90%)

Age at diagnosis (years) (median, IQR) 38 (32, 50.25)

Male 25 (25/29, 86.21%)

Medical History 25 (25/29. 86.21%)

AIDS 19 (19/29, 65.52%)

TB 3 (3/29, 10.34%)

Syphilis 2 (2/29, 6.90%)

Renal transplant 1 (1/29, 3.45%)

SLE 1 (1/29, 3.45%)

Waldenstrom macroglobulinemia, ITP, PBC 1 (1/29, 3.45%)

Autoimmune haemolytic anaemia 1 (1/29, 3.45%)

STAT3 mutation 1 (1/29, 3.45%)

HBV carriers 1 (1/29, 3.45%)

Disease course (months) (median, IQR)a 1.5 (0.5, 3)

Anemiaa 25 (25/27, 92.59%)

Intestinal complications 9 (9/29,31.03%)

Obstruction 3 (3/29, 10.34%)

Perforation 1 (1/29, 3.45%)

Obstruction & Perforation 1 (1/29, 3.45%)

Gastrointestinal bleeding 4 (4/29, 13.79%)

Site(s) of positive culture/histology

Intestine 27 (27/29, 93.10%)

Omentum majus 1 (1/29, 3.45%)

Blood 9 (9/29, 31.03%)

Skin 4 (4/29, 13.79%)

Marrow 6 (6/29, 20.69%)

(Continued)
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reports or data linking T. marneffei to GI symptoms is attributed

to the accessibility of specimen acquisition. Compared to easily

accessible specimens, such as the skin, blood, and lymph nodes,

anatomical sites of the GI tract are more difficult to access.

However, the diagnosis usually requires an endoscopically

guided histopathological examination of the intestinal tract.

The presence of skin or superficial lymph node lesions in an

individual may result in more rapid initiation of empirical

treatment, the GI symptoms will resolve, and the need for

endoscopy will be reduced at this time. Therefore, T. marneffei

infection involving the digestive tract may be considered rare,

especially in patients diagnosed by digestive endoscopy and

tissue biopsy. In a few previously published papers, a review of

19 patients from 1988 to 2020 summarized the clinical

characteristics of the cases (20). The demonstration of the

details was different from that of our study, as the table

displays the clinical characteristics one by one. A large number

of intestinal T. marneffei infection case reviews have been

published recently, including 31 cases in a monocentric

retrospective study over the past 10 years (29). None of these

studies discussed the occurrence and incidence of intestinal

complications and surgery. Apart from the above studies, a

few reports containing a large number of patients with

talaromycosis involving the digestive tract have been
Frontiers in Immunology 05
published. Here, we present a novel case of T. marneffei

intestinal involvement and systematically review the literature

to determine its clinical course, diagnosis, and management.

Immunocompromised individuals are susceptible to T.

marneffei infection of the intestine, and most cases have been

reported among patients with AIDS in areas where the organism

is endemic (3). However, in recent years, it has been increasingly

diagnosed in individuals with other immunosuppressive diseases,

undergoing solid organ transplantations, with malignancies,

receiving novel anti-cancer-targeted therapies, and with

autoimmune and primary immunodeficiency diseases (30). Here,

the majority of patients diagnosed with T. marneffei infection with

intestinal involvement were immunocompromised individuals,

especially individuals with AIDS (65.52%), followed by

tuberculosis (10.34%). Coincidentally, patients with CD4 counts

<200 cells/ml were perfectly matched with those with AIDS. A low

CD4 cell count (<200 cells/ml) is defined by the World Health

Organization (WHO) as an advanced HIV disease, indicating poor

immunity and a high risk for T. marneffei infection (3). The routine

laboratory tests in the patient in our report were not specific, except

for anti-HIV antibodies with a CD4 T-cell count <200 cells/ml. The
incidence and severity of T. marneffei infection among people living

with HIV and AIDS have changed since the beginning of the

widespread era of antiretroviral therapy (ART). Based on the results

of a systematic review of 33 eligible studies, the prevalence of T.

marneffei infection was 5.3% in the limited ART era and decreased

to 2.5% in the widespread ART era (31). However, no statistically

significant differences were observed between the groups. Notably, a

portion of the study reported that prehospital ART slightly reduced

the risk of mortality in patients with T. marneffei infection from 1.92

to 1.58, with a reduction in disease severity and clinical

manifestations (32, 33). As the access to ART and early diagnosis

of HIV increase in the future, the prevalence of T. marneffei

infection is likely to decline. However, the distant goal of 90% of

people living with HIV on ART declared by theWHO and the large

HIV population suggest that several people remain at risk for T.

marneffei infection.

GI T. marneffei infection usually presents with subacute

symptoms characterized by fever, abdominal pain, diarrhea,

weight loss, and lymphadenopathy, consistent with previous

reports (4, 20, 29). Recently, according to Ying et al., the

prevalence of anemia in HIV-associated talaromycosis was

95.6% (34). Here, we reported a similar proportion of anemia

at 92.6% in patients with intestinal T. marneffei infection. T.

marneffei attacks any segment of the digestive tract, notably the

colon. The cecum and transverse, ascending, and descending

colon are commonly affected by ulcers and erosions, which are

relatively rare in the small intestine, stomach, and esophagus. In

the present case, prominent manifestations on endoscopy were

unrepresentative and had limited contribution to the diagnosis.

Abdominal CT, which reflects the signs of tissue and organ
TABLE 1 Continued

Characteristics Patients (n = 29)

llymph nodes 4 (4/29, 13.79%)

Endoscopya

Erosion /ulceration 24 (24/27, 88.89%)

Hemorrhage 4 (4/27, 14.81%)

Abdomen CTb

Lymphadenopathy 7 (7/12, 58.33% )

Bowel-wall thickening 6 (6/12, 50.00% )

Intestinal obstruction 3 (3/12, 25.00% )

Hepatomegaly/Splenomegaly 3 (3/12, 25.00% )

Edematous intestine 2 (2/12, 16.67% )

Treatment

Antifungal treatment 23 (23/29, 79.31%)

Surgery 6(6/29, 20.69%)

None 2(2/29, 6.90%)

Outcome

Survival 23 (23/29, 79.31%)

Died 5 (5/29, 17.24%)

Died of unknown reasons 1 (1/29, 3.45%)
AIDS, acquired immunodeficiency syndrome; CT, computed tomography; ITP,
idiopathic thrombocytopenic purpura; PBC, primary biliary cirrhosis; PR, present
report; TB, tuberculosis.
a27 caces provided haemoglobin values, endoscopic findings and disease course; b12 caces
provided abdomen CT descriptions.
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involvement, such as hepatosplenomegaly, lymphadenitis,

intestinal wall thickening, and luminal narrowing, is helpful

for diagnosis. Positive culture, molecular techniques

(polymerase chain reaction and next-generation sequencing),

and histopathology are indispensable for accurate diagnosis, as

disseminated T. marneffei infection usually affects the blood,

skin, bone marrow, lymph nodes, lungs, liver, and spleen (35).

Therefore, considering the high diagnostic yield for multiple

organisms and the risk of intestinal biopsy, T. marneffei

identification via histopathology of intestinal tissue has rarely

been described (20). It is plausible that an individual who

experiences serious intestinal complications or a difficult

clinical situation free from biopsy might lead to an

underdiagnosis. In our systematic literature review, a

considerable number of patients were diagnosed with T.

marneffei infection in the reticuloendothelial system, such as

the skin, bone marrow, blood, and lymph nodes. For a definitive

diagnosis of T. marneffei infection based on fungal culture, the

sensitivities of the bone marrow, skin, and blood were 100%,

90%, and 76%, respectively (36). Unfortunately, whether the

patient in the present case report had disseminated T. marneffei

infection remains unclear because of negative blood cultures and

the absence of biopsies from other sites. Clinically, timely

endoscopy under comprehensive consideration identifies the
Frontiers in Immunology 06
affected sites and severity of disease for early diagnosis and

targeted treatment to prevent serious complications, such as

bowel perforation and intestinal obstruction.

In the present case, the clinical characteristics, laboratory

examination, imaging, and endoscopic manifestations were

almost compatible with those summarized in previous reviews.

Fever, diarrhea, and abdominal pain, the most common

complaints, were the initial symptoms of the patient in this

case report (4, 20, 29). Given similar predisposing factors and

overlapping clinical features (anemia, fever, and extensive

lymphadenopathy), the differential diagnosis of GI tumors,

lymphoma, Crohn’s disease, and intestinal tuberculosis should

be considered. Immediately thereafter, an endoscopy with

pathological biopsy was performed, and multiple diffuse ulcers

were observed. Conventional therapy with thymosin and

mesalazine provided little benefit within 10 days of waiting for

histopathology. Fortunately, the baseline conditions, immune

function, and organ function of the patient closely related to

clinical outcomes were relatively good. A timely and coherent

medical procedure enabled the patient to obtain successful

treatment without complications.

Complications of intestinal obstruction, intestinal

perforation, and GI bleeding occurred in 31.0% of patients in

our study, of which 55.6% received surgical intervention. Xinling
A B

DC

FIGURE 3

The age stratification and gender distribution (A), clinical manifestations (B), lesion distribution (C), and the number of CD4 T cells of patients
(D). a A total of 27 cases had hemoglobin values.
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et al. reported a case of death due to GI bleeding and

hemorrhagic shock (10). A retrospective analysis comprising

27 cases of deaths in patients with AIDS with T. marneffei

infection suggested a 40.7% incidence rate of GI bleeding (37).

The incidence of complications in patients with intestinal T.

marneffei infection has not been discussed and determined

because of the small number of cases. Therefore, the

establishment of a systematic predictive model requires

rigorous, multicenter, large-sample, prospective studies. In the

current study, among the five cases of death due to T. marneffei

infection, two were complicated by severe intestinal

complications (GI bleeding). The destruction of pathogens and

immunodeficiencies in patients may be a possible explanation

for the high mortality rate. In particular, diagnostic and

treatment modalities remain inadequate and delayed as

therapy often begins 1 or 2 weeks after microbiological results

are provided. The G and GM tests may quickly indicate deep

fungal infections.

The mortality rate is up to 24%–33% after antifungal therapy

and even higher in untreated patients with disseminated T.

marneffei infection (3, 35, 38). The mortality rate will

exponentially increase to 50% when the diagnosis is delayed

and significantly up to 100% when the diagnosis is missed (3).

Despite the high morbidity rate of this tropical infectious disease,

the factors predicting disease progression and clinical outcomes

remain poorly understood. The mortality rate is higher in non-

HIV-infected patients with T. marneffei infection than in HIV-

infected patients, reflecting delayed or misdiagnosed diagnosis

due to lack of clinical suspicion (35). Similarly, four patients (4/

5, 80%) who died in our review were non-HIV-infected patients,

who had a higher mortality rate than HIV-infected patients

(36.3% vs. 5.6%). All three patients who were untreated with

antifungal drugs were declared dead. The prognosis can be

improved with active and standard antifungal therapies. Both

amphotericin B and itraconazole have been approved for the

treatment of T. marneffei infection. Amphotericin B resulted in

higher clinical remission and fungal clearance and a lower risk of

death at week 24 as compared with itraconazole (21% vs. 11.6,

p = 0.006) (39). The currently recommended regimen for HIV-

infected patients is 2 weeks of amphotericin B followed by 10

weeks of itraconazole until CD4 cells are >100/ml for 6 months.

However, the duration of this therapeutic schedule is not well-

defined in non-HIV-infected patients (30). The patient in our

center intravenously received antifungal therapy, and his

symptoms significantly improved within 3 days.

This systematic review and report have some limitations.

First, the cases we included were all searched in an electronic

database in Chinese and English. However, we were unable to

retrieve articles published in other languages. We believe that

there were more patients infected with GI T. marneffei infection
Frontiers in Immunology 07
that were missed, such that the number of included cases was

less than the actual number of infections. Second, the clinical

information for all patients was obtained from published articles.

The presentations and descriptions provided to the patients

varied among the articles, which led to the incompleteness of

our information collection, especially in earlier years. Third, an

incomplete reporting of population characteristics and an

insufficiently large number of cases prevented us from

inferring factors that influenced the clinical outcome, which

limits our ability to identify patients with high mortality. Fourth,

the viral load of patients with HIV in the current study and other

reports was not available.

In conclusion, GI T. marneffei infection should be

considered in immunocompromised individuals who complain

of non-specific intestinal symptoms, especially in endemic areas,

and individuals previously exposed to HIV. Familiarity with the

form of infection would facilitate clinician vigilance and reduce

the probability of GI T. marneffei infection being misdiagnosed

or overlooked. Optimal diagnostic and treatment approaches are

urgently required to save the lives of patients in the early stages

of the disease.
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