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Outline

• Thermal dimorphic fungi in Asia
o Histoplasma capsulatum

o Talaromyces marneffei

o Emergomyces orientalis

o Sporotrix schenckii

• Epidemiology

• Diagnosis
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• Two morphologies in microbe itself

o Thermal dimorphic fungi

o saprophytic form, mold form (25 – 30 C)               

o pathogenic form, tissue form, yeast form 

(35-37 C)

DIMORPHIC FUNGI

DIMORPHIC FUNGI

Chakrabarti A. & Slavin MA. Med Myco.2011(49):337-44; Queiroz-Telles F. et al. The lancet ID 2016

Histoplasmosis:
• Histoplasma capsulatum var. capsulatum
• H. capsulatum var. duboisii, 
• H. capsulatum var. farciminosum
• 5 clades of var. capsulatum
• Early case: Australia (1948), India (1954)
• 37 reported cases : East India (1972)
• 19 cases in a single center in Southern India (2005)

Four Prt. Encoding genes:

Cl1: North American

Cl2: North American
Cl3: Central American
Cl4: South American gr.A (var. farc.)
Cl5: South American gr.B
Cl6: H. cap. var. duboisii

- Africa
- Imported case in Japan
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Histoplasmosis: More Widespread than Previously Thought

- SKIN TEST 

o +ve higher in Hunan & Jiangsu (SE) than in 

Xinjiang Autonomous region (NE)

o +ve in hospitalized > healthy residents (26%, 9%)

o Among the above pt.: Pul. Tuberculosis & Lung 

Cancer  (@33%)

o Sichaun: 35% of students from Southern +ve; 6% 

from Northern.

- REVIEWED CASES

o 82% of all reviewed cases : Yangtze River flows 

o 86% : disseminated cases

o 52% : no underlying diseases were revealed

- IMMUNOCOMPETENT Host in Jiangsu (2009)

 45 yr-old female: intermittent fever for 6 mo. w 

low grade fever & abn liver fn.  

Antinori S. Am J Trop Med Hyg 2014: 90(6) 982-3; Wang Y., et al. Am. J. Trop. Med. Hyg., 90(6), 2014, pp. 1180–1183

Yangtze river

Histoplasmosis: THAILAND

- Year 1961: 329 student nurses in many area:         

17-23 Female): 3.95%     

- Year 1966: 609 residents in Rayong (Southeast): 

24.8% reactor

- Year 1968: 4,211 residents  of 8 geographic 

areas (Male / Female : 9.4 /1 )

• average 13.8% positive

• Low histoplasmin sensitivity : N & NE regions

(4.8 – 6.8%)

• Highest activity in South & Central regions

(14.3 – 34.4%)

Taylor RL. et al. The Am. J. Trop. Med & Hyg. 1968(17):4:579-83. 
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HIV (N=27) Non-HIV (N=19) P value

Age 34 (23-70) 60 (22-86) 0.00002

Male 19 (70.3) 18 (94.7) 0.060
Duration of presenting 
symptoms (mo)

2 (0.05-12) 3 (0.1-12) 0.155

CD4 43.5 (3-454) NA

Presenting symptoms

Fever
Fatigue
Weight loss
Hypotension
Adrenal insufficiency
Pneumonia
Skin manifestation
- Hyperpigmentation
- Ery. rash/umbilicated nodule
- Oral  ulcer

Lymph node enlarge
Hepatosplenomegaly
Diarrhea
Neurological symptom

22 (81.4)
1 (3.7)

13 (48.1)
NA

1 (3.7)
10 (37.0)

20(74)
NA

13 (65.0)
7 (35.0)

10 (37.0)
16 (59.2)
4 (14.8)
2 (7.4)

10 (52.6)
3 (15.7)

10 (52.6)
1 (5.2)

5 (26.3)
6 (31.5)
7 (36.8)
3 (42.8)
2 (28.5)
2 (28.5)
2 (10.5)
2 (10.5)
1 (5.2)
1 (5.2)

0.036
0.286
0.764

0.068
0.702
0.012

0.023
0.270
0.085

0.001
0.386
1.000

TABLE. DEMOGRAPHICS, CLINICAL,SYMPTOMS IN KCMH. JAN 2006-DEC 2016

Preudtipong Noopetch MD., et al. 

TABLE. COINFECTIONS, UNDERLYING DISEASE, TREATMENTIN KCMH. JAN 2006-DEC 2016

HIV (N=27)1 Non HIV(N=19)1 P value3 4

Coinfection
- Myco. Tuberculosis/MAC
- Salmonella
- Cryptococcus
- CMV
- Other

14 (51.8)
11 (78.5)/ 1 (7.1)

4 (28.5)

2 (14.2)

2 (14.2)

3 (21.4)

2(10.5)
NA 1(50)

NA
NA
NA

1(50)

0.004

Underlying dis.
- Type2DM
- Herbal used
- Hematologic disorders
- IFN-γ autoAb & another 
immu.disorder

2 (7.4)

1 (3.7)
NA

1 (3.7)

NA

7 (36.8)

4 (57.1)
2 (28.5)

3 (42.8)

4 (57.1)

0.004

Local/Disseminated
Local
Disseminated

8 (29.6)

19 (70.3)

13 (68.4)

6 (31.5) 0.009

Radiological features
- Adrenal involvement
- Bilateral
- Tumor size (largest dia.)

1 (3.7)

1/1(100)
9.8 (9.8) [9.8]

8 (42.1)

6/8 (75)
6.8 (3.8-8.4)

0.001

Diagnosis by culture 5(18.5) 6(31.5) 0.306
Treatment
- Amphotericin B 
- Itraconazole

27(100) 17(89.4)
2(10.5)

0.165

Mortality 6(22.2) 2(10.5) 0.439
Preudtipong N. 

MD., et al. 
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• 1956: 1st reported from Bamboo rats in South Vietnam (Capponi)

• 1959: Description of species :Penicillium marneffei (Segretain)

• 1973: Laboratory infected & 1st natural infection (Disalvo)

• 1984: five cases of penicil losis marneffei from Tertiary care in Bkk (Jayanetra et al)

TALAROMYCOSIS
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Thanh NT, Thwaites G, Le T. Human talaromycosis (penicilliosis). Hunters Tropical Medicine, 10th Edition, Chapter 85. In press

TALAROMYCES  MARNEFFEI

C l inical Infectious Diseases, 1996: 23:125-30

Clinical Characteristic No (%) of Patients

Fever 152 (98.0)

Anemia 116 (74.8)

Weight loss 111 (71.6)

Skin lesions 108 (69.7)

Fungemia 84 (54.2)

Lymphadenopathy 81 (52.3)

Cough 77 (49.7)

Common Clinical Characteristics reported in the 155 
reported cases of Penicillosis marneffei
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TALAROMYCES  MARNEFFEI

Site of Culture positive infection in the 155 reports cases of Penicillosis marneffei

Site of Infection No. (%) of Patients

Skin 96 (61.9)

Blood 85 (54.8)

Bone marrow 44 (28.4)

Lymph nodes 33 (22.6)

Liver 26 (16.8)

Lung 21 (13.5)

Bone 12 (7.7)

Site of Infection No. (%) of Patients

Spleen 8 (5.2)

Nasopharynx 5 (3.2)

Bowel 3 (1.9)

Kidney 3 (1.9)

Pericardium 3 (1.9)

Finger* 1 (0.6)

Meninges 1 (0.6)

Cl i nical Infectious Diseases, Tuan Anh Duo ng 1996: 23: 125-30

HISTOPLASMOSIS & TALAROMYCOSIS

• Laboratory management

• Collecting specimens

• Processing specimens

• Direct examination

o Wright stain

o Giemsa stain

o Gomori’s Methenamine Silver stain 
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Immunology

• Immunodiffusion test (ID)

o screening method
• Histoplasmin as an antigen

• H & M bands

o H band  indicates active infection

o M band  indicates early & persist after recovery

• Complement fixation test (CF)

o very sensitive but less specific methods
• Histoplasmin or yeast extract

• 1:8 to 1:32 - presumptive evidence of disease

• four fold change – either progress or regress of dis.

• +ve – within 2 - 3 wk of exposure

• -ve – not exclude the possibility of histoplasmosis 

ID  +  CF   - pt. progression
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Chakrabarti A et al. Med Myco2015(53):3-14

Chakrabarti A et al. Med Myco2015(53):3-14
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Modified: Ref. Orofino-Costa An Bras Dermatol 2017, Rodrigues PLoS Neglected Trop Dis 2015, Lima Barros Clin Microbiol Rev 2011, Kwon-chung JID 1979

Flowchart for Laboratory diagnosis of Sporotrichosis

Direct examination

In sterile container, RT.

Pus, Biopsy for lesion in sterile container 

Molecular 
Technique

Classical method 
(Gold standard):
-Culture 
- PDA, MEA, CMA, MSD, 

SDA

- 25, 30, 35 C
- 1-4 weeks

Direct examination:

Fresh examination
(Fast screening): 
Astroid bodies 
and/or budding 
cells

Histopathological 
staining or GMS 
from direct smear:  
cigar budding 
yeast cells

Identification into 
genus & species

Direct wet mount: 
LPCB: Dark septate 
hyphae with specific 
sporulation 

Sugar assimilation to 

speciate the genus:

- glucose, raffinose, 
ributol, sucrose

PCR with/without 

DNA sequencing:
- ITS1-ITS2 region
- Calmodulin gene
- Beta-tubulin2
- PCR-RFLP (Hha1)

Serology for antigen assay: using 
specific anti-Sporothrix antibody, 
mostly for monitoring therapy, 

however, still vague whether 
difference species will effect the assay 

or not. Available in certain laboratory.  

Mycoses, 2016
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Mycoses, 2016

Mycoses, 2016
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EMERGOMYCOSIS

Emergomyces africanus – southern Africa (South 
Africa, Lesotho), n>50
Emergomyces pasteurianus – Europe, Asia and 
South Africa, n=8
Emergomyces canadensis – Canada, n=4
Emergomyces europaeus – Germany, n=1
Emergomyces orientalis – China, n=1

Refs:

•E. africanus – Kenyon NEJM 2013, Schwartz CID 2015, Schwartz OFID 2017, Crombie PLOS NTD 2018
•E. pasteurianus – Jiang Fung Divers 2018, E. canadensis – Schwartz EID 2018, E. europaeus – Jiang Fung Divers 2018
•E. orientalis – Wang Mycoses 2017

• The diagnosis: culture of blood and/or culture or molecular testing of affected tissue. 

• Histopathology: 

o Skin lesions 

o Hard to distinguishing from H capsulatum. 

• Molecular testing: Universal primers 

• Emergomyces cross reacts with the Histoplasma galactomannan antigen test (IMMY), 

and patients with emergomycosis may test positive, although a  negative test is not 

sufficient to exclude the diagnosis of emergomycosis. 

• Can cross react with the Blastomyces DNA probe (Accuprobe)

Emergomyces
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PARACOCCIDIOIDOMYCOSIS
- 5-15 um
- 10-20 um 

BLASTOMYCOSIS

- Broad-based bud, 2-10 um

Thermal Dimorphic fungal infectionPATHOGENIC FORM

Fig1. Nodules on the nasal bridge at lateral and front views 

Fig. 2. Multiple papules on both pinna and chronic 
wound on the left lateral radial area.

Fig. 4. The small 2–5 µm, oval-to-round, single-
walled yeasts are found in the macrophages. PAS.

Fig. 3. Thoracic radiographs reveals no nodules in 
lung field. Abdominal ultrasonography shows 
homogeneity of liver parenchyma without mass 
effect

L.  Lrsuprom et al.  Med Mycology Case Reports 18 (2017) 28-30 
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BLASTOMYCOSIS

BLASTOMYCOSIS
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Message

o Awareness 
o Alert
o Active

THANK YOU FOR YOUR ATTENTION.
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