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Invasive Fungal Infections

Invasive Fungal Infections

Global perspective – the big 5…

Situation in Viet Nam

What are the challenges?
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Global Perspective

Invasive fungal infections have poor prognoses

More than 2 million life threatening infections each 
year

90% of all deaths attributed to 

Aspergillus Candida

Cryptococcus Pneumocystis
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https://mycology.adelaide.edu.au/ http://www.microbiologybook.org/mycology/

Aspergillus spp Candida spp

Cryptococcus spp
Pneumocystis
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No 5 - Asia

Talaromyces marneffei
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Disease driven by closely associated co-morbidities:

HIV

Lung diseases

Pulmonary TB

COPD 

Serious intercurrent illness 

intensive care 

chemotherapy

iatrogenic immunosuppressionPRESENTED A
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Therefore, the vast burden of disease occurs 
where these diseases are prevalent

Viet Nam:

TB prevalence 

13th highest burden country, 
incidence 189/100 000 pa

HIV prevalence 

<0.5%

Air pollution...PRESENTED A
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Estimating the burden of 
fungal diseases in Viet Nam

Beardsley J, Denning DW, Chau NV, Chau NTB, Crump JA, 
Day JN: Estimating the burden of fungal disease in 
Vietnam. Mycoses, 2015, 58 (Suppl. S5), 101–106PRESENTED A
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Determining disease 
burdens

1. National surveillance programmes
1. Gold standard

2. Expensive

2. Sentinel Surveillance
1. More cost effective

2. Complex in highly urbanised areas with multiple 
health care providers (e.g. Viet Nam)

3. Actuarial Approach
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Actuarial Approach 

• Foundational data based upon population structure 

(WHO, Vietnam census data)

• Literature search to identify data describing incidence 

in country, neighbouring countries or globally 

• Literature search to identify prevalences of known risk 

factors in country, neighbouring countries or globally 
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Viet Nam

• Population 
structure

• 91M 2012
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Estimates – Risk Factors
• HIV: 250 000 infected, ~50% receiving ARVs, 4500 new cases of 

AIDS

• TB burden: annual incidence 218/100 000

• COPD/Asthma – population prevalence 6.7% and 1% (~350 000 
acute admissions)

• Haematological cancer and transplants: AML incidence 5/100 000; 
~25 BMTs, ~130 kidney transplants

• ICU bed numbers derived from Viet Nam General Statistics Office 
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Results
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Aspergillosis
Disease Estimation Total number Case 

prevalence 
/100k

Invasive Aspergillosis 3.9% severe COPD
10% AML
10% other haem maligancy
6% heart transplants, 
0.5% Kidney transplants

14 523
(3,745-18,556)

15.99

Allergic 
Bronchopulmonary
Aspergillosis

2.5% of adult asthmatics; 
15% of adults with cystic 
fibrosis

23 607
(4,981-66,208)

26

Severe Asthma with 
Fungal Sensitisation

33% of the most severe 10%
of adult asthmatics

31 161
(8,538-181,599)

34

Chronic pulmonary 
aspergillosis

22% of cases of cavitary
pulmonaryTB; 
2% of non-cavitary cases

55 509
(9,162-127,519)

61
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AIDS associated Mycoses

Disease Estimation Total number Case prevalence 
/100k

Cryptococcal 
meningitis

3% of new AIDS 
diagnoses

140
(23-1319)

0.15

Pneumocystis 
pneumonia

13% of new AIDS 
diagnoses

608
(281-2748)

0.67

Talaromycosis 4% of new AIDS 
diagnoses

206
(159-594)

0.23
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Candidiasis

Disease Estimation Total number Prevalence 
/100k

Candidaemia 5/100,000 general 
population: 3.5 in
ICU patients, 1.5 in non-
ICU patients

4,540
(1,735-10,150)

5

Oesophageal
Candidiasis

20% of HIV patients not 
on ARVs; 5%
of those on ARVs

33,107
(9,524-61,173)

36

Oral Candidiasis 90% of HIV positive not 
on ARVs

121,590
(7,454-260,028)

132

Recurrent vaginal
candidiasis
>4/times/year

6% of adult women 1,767,581
(1,194,070-3,229,512)

3,893
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International Context
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Are our estimates accurate?
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Pyogenic bacterial meningitis isolates and Cryptococcus neoformans
isolates 1995 - 2016, Hospital for Tropical Diseases, HCMC
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Bacterial Isolates

Cryptococcus neoformans Average number of cases over 
past 7 years = 110
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What were my learning points?
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Main challenges

• We lack high quality data on the burden of fungal disease in Vietnam

• There is likely a large unrecognised burden of disease

– Aspergillosis – is this being misdiagnosed as poorly responsive TB?

– Candidaemia and other candidiasis

• As medical treatment gets more sophisticated, fungal infections likely to 

become more important

• As pollution worsens, likely to see more pulmonary fungal disease

• Cryptococcosis is not going away...

• Need to improve our fungal diagnostics

• Need to improve our fungal reporting
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Thanks!

The Wellcome Trust (Intermediate Fellowship)

OUCRU:
Duong Van Anh
Thanh Lam Tuan
Trieu Phan Hai
Trinh Nguyen Mai
Phil Ashton
Nguyen Van Vinh Chau
Chau Tran Thi Hong
Justin Beardsley

Simon Harris – Sanger Institute
Roman Fischer – University of Oxford
Nick Hunt – University of Sydney
Joon-sup Lee – University of Sydney
David Dance - LOMWRU
Sayaphet Rattanavong - LOMWRU
Freddie Kibengo – MRC Uganda
Anatoli Kamali – MRC Uganda
Wirongrong Chierakul - MORU
Adrienne Chan – Dignitas International 
Cryptodex Investigators
Patrick Tan – GIS
Niranjan Nagarajan - GIS

PRESENTED A
T M

MTN C
ONFERENCE, 1

-3 
DEC 20

17
 

COPYRIG
HT O

F S
PEAKER




