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Abstract

Introduction

With an increase in the elderly population and developments in medical care, increased
numbers of patients with fungal diseases are expected. This necessitates a new vision for
fungal diseases in Sri Lanka, a tropical country with a population of 20 million. The objective
of this study was to estimate national fungal infection caseloads using global and national
epidemiological datasets.

Methods

We searched national data and surveillance studies published by us and other authors for
relevant disease terms. Locally collected incidence data were available for candidaemia,
fungal keratitis, cryptococcosis, allergic broncho-pulmonary aspergillosis (ABPA) and severe
asthma with fungal sensitization (SAFS). Global disease estimation was done using
international data. Generally, disease estimates were conservative as they assumed the lowest
incidence rates reported in the literature and focused only on well-defined risk populations.

Results

Among the 1,317 HIV/AIDS patients (in 2010), there were 639 estimated oral candidiasis
cases, 100 oesophageal candidiasis cases and only 13 cases of cryptococcal meningitis. The
estimated prevalence of chronic pulmonary aspergillosis (CPA) post TB is estimated to be
1,443 and all forms of chronic pulmonary aspergillosis (including aspergilloma) 2,886
patients. We estimated 229 cases of invasive aspergillosis and 41 cases of mucormycosis.
The projected annual incidence of candidaemia is 507 and an estimated 76 candida peritonitis
cases post-surgery.

According to our estimates 10,344 patients were suffering from ABPA and 13,654 were
suffering from SAFS. The projected annual incidence of fungal keratitis would be 1,277 and
tinea infections would affect 50 children. Prneumocystis incidence could not be estimated.
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Conclusion

Our estimates suggest that candidaemia and invasive aspergillosis could be the leading causes
of fungal-associated deaths in Sri Lanka whereas globally it is due to SAFS, ABPA and CPA.
More precise data from the whole country is needed to validate these estimates. Such data
would be very useful for developing healthcare policies for prevention, diagnosis and
treatment of serious fungal infections.
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Introduction

The number of people with fungal infections is not known for certain anywhere in the world.
Some data show a rise in incidence.' For example, national autopsy data from Japan between
1969 and 1994 showed increased prevalence of visceral mycoses. National hospital
admission data in Australia between 1995 and 1999 showed increasing hospitalization for
candidiasis and aspergillosis.1 Single-centre data from India also show an increase in
mucormycosis over time." Asthma rates have increased and probably therefore the number of
people with allergic aspergillosis. On the other hand, the increasing rollout of antiretroviral
therapy in highly endemic areas has probably reduced Preumocystis pneumonia, mucosal
candidiasis and cryptococcal meningitis, although data are scanty. We therefore attempted an
estimate of fungal infection incidence and prevalence in Sri Lanka.

Sri Lanka is a tropical island (with a land area of 65, 525 Sq. km?) in the Indian Ocean with a
population of about 20 million.” Sri Lanka had graduated from a low to middle income
country (GDP US$ 4300)* and the GDP growth rate was 8.5% in 2010.* The population
pyramid has changed with an increase in the elderly population® defined as chronological age
of 60+ years.® There is a low birth rate and an increase in life expectancy (increase of 11.1
years in males and 15.4 years in females over 50 years).” Liver and renal transplantations
have been initiated in a few centers in recent years . The transplanted population is therefore
steadily increasing. In addition, increasing numbers of oncology units and early detection of
cancers has increased the number of immunocompromised patients (unpublished data). Sri
Lanka has very few HIV/AIDS patients but the numbers are rising. More and more devices
are used for treatment as well as usage of more broad-spectrum antibiotics predisposing
patients to fungal diseases such as mucosal and systemic candida infections. These
demographic and healthcare shifts presage a larger fungal caseload over the coming years.

In Sri Lanka, healthcare is provided by government and private health care institutions.
Government healthcare is free of charge while private healthcare has to be paid for by the
patient. The government healthcare system comprises the National Hospital, Colombo,
Teaching hospitals based close to the 8 Faculties of Medicine, General hospitals, District
hospitals and Peripheral Units with total bed strength of 1,029,914.” This includes 8 ICU beds
per 1000 hospital beds.® Private sector hospitals function as groups of companies with many
branches in the major cities. In addition to these private hospitals, patients can just walk-in to
see a consultant or a GP in the private sector. This makes data gathering very difficult as
doctors and hospitals in the private sector do not code diagnoses for their patients. While
government sector hospitals do keep coded diagnoses, patients seek care in more than one
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facility, leading to possible duplication of data. Only a few campaigns, including the anti-
leprosy campaign, anti-TB campaign and National STD/AIDS Control Programme in Sri
Lanka are geared to eliminate specific diseases from the island and collect and manage their
data accurately. No systematic record keeping is in place for any fungal disease. We therefore
used a combination of published local literature and modeling to estimate the incidence and
prevalence of serious fungal diseases in Sri Lanka.

Methodology

We searched national data available from the Sri Lankan Department of Census & Statistics,
Ministry of Health, World Health Organization (WHO) and Faculty of Medicine, Colombo,
as well as surveillance studies published by us and other authors for relevant disease terms.
Locally collected incidence data were available for candidaemia, fungal keratitis,
cryptococcosis, ABPA, fungal sensitized asthma and mucormycosis. Generally, local disease
estimates were conservative as they assumed the lowest incidence rates reported in the
literature and focused only on well-defined risk populations.

Candidiasis in HIV/AIDS

Estimates were done on the basis that 20% of patients not on anti- retroviral therapy (ART)
develop oesophageal candidiasis annually and 0.5% of patients on ART and 90% of patients
not on ART develop oral candidiasis. ’

Cryptococcosis
Annual caseload was estimated according to unpublished data from the Department of
Mycology, Medical Research Institute (MRI), Sri Lanka.

Tuberculosis and chronic pulmonary aspergillosis (CPA)

We started with WHO estimates of the number of new cases of PTB and of deaths from PTB
and assume that the mortality figures quoted by the WHO were for the point 12 months after
the diagnosis of PTB." Compilers of these estimates have done an extensive literature search
including more than 400 papers published since 1940. They have also interviewed other
researchers who had publications, but case reports were excluded from these estimates.'

Fig. 1la D% that As values
- develop obtained from
&5 with CPA
- : . tios | %] 2 — the surveyed
annual TR FTH Cavine (12—22) latal CRA, :
(F—a5) i % literature
that is deaths i = jncadance ed widel
pulmonary [ im12 |t — — % that fiolling varied widely
i-] mionths “‘__'.1._il'__:“ o | sevelop PTB at (Fig. 1a), a
) LAV CPA | year range rather
6593 1 —aL .
11— than a single
Annual no. of cases of tuberculosis of lungs with presence of cavities (= 12% of total no.) value was used
x risk of CPA development (22%) to formulate

+ no. of emerged cases of tuberculosis without cavities (= 88% of the total incidence) the equation,
risk of CPA in this patients (2%)
possible cases of CPA.'°

Fig. 1 Factors used to estimate the annual incidence of CPA (modified from ref 10)
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The determination of a particular value depended on the PTB incidence of a particular
countlry.10 Some factors were not considered in the current study as data was not available.

Invasive aspergillosis (IA)

The number of patients in this group with invasive aspergillosis was estimated using a
formula suggested by Denning DW et al'® (Table 1) by addition of the numbers in each
category in the group. Patients using steroids were ignored. Patients with invasive
aspergillosis following other respiratory diseases were calculated separately.10

Table 1:
Calculation of number of patients in the given
categories with invasive aspergillosis

%
AML 10
non-AML haematological conditions 100
renal transplantation 0.5
liver transplantation 4

Candidaemia

The annual candidaemia caseload was estimated using estimates of renal and liver transplants
and AML incidence, (unpublished data from the Department of Mycology, MRI, Sri
Lanka).11

Asthma, allergic bronchopulmonary aspergillosis (ABPA) and severe asthma with
fungal sensitisation (SAFS)

Asthma affects 414,000 Sri Lankan adults (2.75% of the adult population), and assuming
ABPA prevalence is 2.5% (international mean rate), 10,344 persons are estimated of having
ABPA. Thirty three percent of the worst 10% of asthmatics (41,400) are estimated as having
SAFS (13,654). '*12

Vulvo vaginal candidiasis
5-8% of all females in a given population get recurrent attacks (4 or more acute episodes
annually)."

Superficial fungal infections

Based on our experience, we estimated 50 fungal hair, nail & skin infections among Sri
Lankans annually. This number could be more than that. However, definitive data is not
available.

Fungal Keratitis

This number was estimated according to data from Hong Kong studies and was
6.3/100,000."*
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Mucormycosis
We estimated the annual incidence as 41 cases based on unpublished data (in 2012) from the
Department of Mycology, MRI, Colombo.

Rhinosporidiosis

Rhinosporidiosis is hyper-endemic in Sri Lanka', but no recent data is available on the
caseload.

Pneumocystis

No data is available for Sri Lanka as it is diagnosed using various histological staining
procedures. Hence, we could not estimate the disease burden.

Results

Table 2 summarizes the estimated annual incidence of global and Sri Lankan fungal burden.

Table 2: Annual incidence of fungal diseases

Fungal Disease Global data'® Local data
Oral candidiasis 10 million 639
Oesophageal candidiasis 2 million 100
Cryptococcal meningitis 1 million 13
Chronic pulmonary aspergillosis (post TB) 1.2 million 1,443
Chronic pulmonary aspergillosis 3.5-15 million 2,886
Invasive aspergillosis > 200,000 229
Candidaemia 400,000 507
Candida peritonitis 100,000 76
ABPA 4.8 million 10,344
Severe asthma with fungal sensitisation 3.5-15 million 13,654
Vulvo vaginal candidiasis 137 million 25,750
Fungal keratitis 1-1.2 million 1,277
Mucormycosis Not estimated 41
Tinea infections 985 million 50

Candidiasis in HIV/AIDS
We estimated that 100 patients with HIV/AIDS develop oesophageal candidiasis annually
while 639 patients develop oral candidiasis.

Cryptococcosis

We estimated that only 3 patients with HIV/AIDS developed cryptococcal meningitis.
However, the actual number of patients who develop cryptococcal meningitis following HIV/
AIDS could be greater as testing for cryptococcal antigen was only been available since 2014
in Sri Lanka and patients with AIDs could have a negative culture with a positive antigen
result. According to our estimation, the annual national caseload is 13 patients, of whom 5
have no underlying disease, 3 are HIV positive and 5 either have cancer or have undergone
transplantation (unpublished data from the Department of Mycology, Medical Research
Institute, Sri Lanka).

77

SLJID « www. http://sljol.info/index.php/SLJID ¢ Vol. 5, No. 2, October 2015



Tuberculosis and chronic pulmonary aspergillosis

According to TB and other respiratory death rates, we estimated the annual incidence of
chronic pulmonary aspergillosis (CPA) following pulmonary TB in Sri Lanka as 1,443,
assuming a 15% annual mortality.10 If we assume that TB is the underlying cause for 50% of
patients with CPA, the estimated total prevalence of CPA is 2,886, all with underlying
respiratory problems.

Invasive aspergillosis (IA) complicating leukaemia, transplantation and COPD

In Sri Lanka no data is available for incidence of Acute Myeloid Leukaemia (AML) and renal
transplantation. After estimating numbers for AML (3/100,000) and renal transplants (over
500 annually), we estimated 229 cases of invasive aspergillosis, 102 in patients with
respiratory diseases and 127 in immunocompromised patients.

Candidaemia
The estimated annual candidaemia caseload (in patients treated out-side ICUs) was 203
patients and for the total ICU population it was estimated as 304 patients.

Table 3: Candida species distribution in blood cultures at NCISL"
and at Department of Mycology, MRI, Colombo u

Candida species NCISL NCISL NCISL Department of Mycology

2007 2008 2009 2001-2010

C.tropicalis 3.68% 3.86% 3.88% 51.09%
C.glabrata 3.88% 2.53% 2.42% 33.87%
C.albicans 0.19% 0.36% 0.60% 10.92%
C.parapsilosis 0.19% 0.36% 0.24% 2.1%

C.guillermondii 1 isolate 0.81%

C.famata 1 isolate
C.lusitaniae 1 isolate

NCISL — National cancer Institute, Sri Lanka
The above data'" '’ shows the Candida species distribution in blood cultures.

Asthma, allergic bronchopulmonary aspergillosis (ABPA) and severe asthma with
fungal sensitization (SAFS)

Though asthma is a serious public health problem in Sri Lanka, there are no recent
documented mortality and morbidity data for asthma, ABPA and SAFS. We anticipated
10,344 ABPA cases in Sri Lanka, but by applying a rate of 6%, this number would rise to
21,600. In Sri Lanka 13,654 patients with SAFS have been estimated with the available data
from other countries.

Vulvo vaginal candidiasis
No data is available on Sri Lankan patients. The estimated annual figure using global data is
25,750.

Superficial fungal infections

Though it is very low in number, based on our experience we estimated 50 fungal hair, nail &
skin infections among Sri Lankans annually. Although the actual numbers could be much
higher, data on superficial fungal infections is very scanty.
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Fungal keratitis
Our annual estimation for fungal keratitis is 1277 for Sri Lanka.

Mucormycosis

This is not an uncommon condition in patients with poorly controlled diabetes mellitus. We
estimated the annual incidence as 41 cases based on unpublished data (in 2012) from the
Department of Mycology, MRI, Colombo.

Rhinosporidiosis
Although reported as being hyper—endemicls, case load could not be estimated due to a lack
of recent data.

Pneumocystis
No data is available for Sri Lanka as it is diagnosed by using various histological staining
procedures. Hence, we could not estimate the disease burden.

Estimated total fungal burden
In Sri Lanka the estimated annual fungal disease burden is 57,009. But the number of deaths
or mortality rate couldn’t be estimated as data is not available.

Discussion

The Sri Lankan population in 2012 was 20.2 million among whom 25.5% were children, 62%
adults and 12% over 59 years of age. Females constitute 51.5% of the total population.18 The
Sri Lankan birth and death rates in 2010 were 16.26 and 6.13 per 1000 population
1respective1y.3 Population growth is 0.9% annually and the life expectancy at birth is 75.3
years.

The first case of HIV was detected in 1987 in Sri Lanka. The country has a low level of HIV
positive patients, with an estimated adult HIV prevalence of less than 0.1% in 2010 and an
estimated 3000 adults and 35 children living with HIV." By the end of 2010, the reported
cumulative number of HIV cases was 1,317 (784 males and 533 females) with a male-to-
female ratio of 1.5:1. Two-thirds (66.4%) of the reported HIV cases in 2010 were among
individuals aged between 30 and 49 years.”® Of the diagnosed patients, 40.6% were on anti-
retroviral therapy (ART) in 2009.° There were 19 deaths reported in 2010 with a HIV sero-
positivity rate of 0.03%.%' Compared to Sri Lanka, in the South East Asia region the coverage
of ART is 32% among the HIV patients with advanced disease.”

Our estimate of patients with HIV/AIDS who develop oesophageal candidiasis annually was
100 while 639 patients could develop oral candidiasis. In contrast, the global burden of
oesophageal candidiasis among HIV/AIDS patients is estimated as 2 million with an oral
candidiasis burden of 10 million. '**

Although the global cryptococcal meningitis burden is estimated as 1 million among
HIV/AIDS patients, cryptococcal meningitis remains rare in Sri Lanka, probably because the
prevalence rate of HIV is <0.1%." With the available culture results (unpublished data,
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Department of Mycology, MRI, Colombo), we estimated that only 3 patients with HIV/AIDS
developed cryptococcal meningitis. However, the actual number could be more as testing for
cryptococcal antigen has only been available to clinicians recently in Sri Lanka. There is no
mortality data available in Sri Lanka. The estimated case fatality rate is 600,000 worldwide
with a mortality of 15-20% of patients in USA and >50% in the developing world 2 Itis
possible that cryptococcal meningitis is under-diagnosed in immunocompromised patients in
Sri Lanka. The low detection rate may be partly attributed to unawareness and lack of
microbiology facilities.

Our conservative estimate of the annual national caseload of cryptococcal meningitis is
therefore 13 patients, with 5 patients with no underlying disease, 3 patients with HIV and 5
patients with cancer or undergone transplantation (unpublished data from the Department of
Mycology, Medical Research Institute, Sri Lanka). The caseload however could be very
much larger due to the rapid increase in the immunocompromised population within Sri
Lanka.

In Sri Lanka, prevalence of all forms of TB, including HIV related TB was 101 per 100,000
population in 2010,>* % with an incidence rate (including HIV) of 66 per 100,000* and a
mortality rate of 9.1 per 100,000 (excluding HIV).” In 2010, 9328 new cases of TB were
identified with smear positivity in 50%.% Among the new cases, 73% were pulmonary TB
patients and 0.2% had multi drug resistant tuberculosis (MDR-TB).” Rifampicin was used
throughout the treatment period and for 90% of the patients fixed dose combinations were
used.” Treatment success rate among the new TB smear positive cases was 86%.” HIV
prevalence among new TB cases was 0.1% in 2010.>* A national policy for provision of co-
trimoxazole and ART for HIV positive TB patients is in place.24

A research group estimated that 21% (USA) to 35% (Taiwan, China) of pulmonary
tuberculosis (PTB) patients develop pulmonary cavities and approximately 22% of these
patients develop CPA."" Further, the same researchers estimated that China and India had a
five—gear prevalence of 16.2 and 23.1 per 100,000 respectively for CPA following pulmonary
TB." CPA could also account for some cases of smear-negative PTB."

The estimated annual incidence of CPA following pulmonary TB in Sri Lanka is 1,443, and
of CPA is 2,886, all with underlying respiratory problems. In contrast the total estimated
global disease burden of patients with CPA is 3.5-15 million with 1.2 million following PTB
and an estimated death rate of >450,000 (~15% annually). Worldwide, these 2 diseases are
under-diagnosed and commonly mistaken for TB. Similarly, under-diagnosis may have
resulted in the low estimated incidence in the current study.'®*

As there are no data available for Sri Lanka, we estimated the number of invasive
aspergillosis based on an estimated AML incidence of 3/100,000 and over 500 renal
transplants annually. Using these figures, we estimated 229 cases of invasive aspergillosis
annually, 102 of whom had predisposing respiratory diseases 127 in immunocompromised
patients. In India, Iran and Tunisia, IA occurs in around 15% of patients with haematological
malignancies.26 The incidence of IA among renal transplant patients was higher (2-4%) in
developing countries, compared to <1% in developed countries which could be due to poor
hygiene and sanitation in the former.”® TA has a ~50% mortality in the developed world if
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treated but in one study from Brazil was much higher at 83%.2°

annual incidence is >200,000 16

The global estimate of

Candidemia is the most common form of invasive candidiasis.' Incidence varies from 1 —
12/1000 admissions in India to 0.05 — 0.36/1000 admissions in Australia." The estimated
global disease burden is 400,000 and >120,000 deaths.'®* It is estimated that it has a ~40%
mortality rate even if treated.” The epidemiology of candidemia varies among countries in
the Asia-Pacific region. Based on the renal and liver transplants and the estimated AML
incidence, the annual candidaemia caseload was estimated as 203 patients (among patients
who were not treated at ICUs). In the total ICU population it was estimated as 304 patients.11
It was estimated that 76 ICU patients get candida peritonitis annually in Sri Lanka.'" ?’
Knowledge of the epidemiology of Candida species may be of use in making treatment
decisions before the culture results are available.'

Asthma is a significant public health problem in Sri Lanka. In 2007, 142,125 adults were
hospitalized in Sri Lanka due to asthma.”® In 2010, 2,543 patients died of asthma (1.72% of
all deaths in 2010; 6.83% due to other respiratory diseases) equivalent to 12.54 per 100,000
population.” However the total number (absolute or estimated) of asthmatics in Sri Lanka is
not known. If the proportion affected is the same as in India, then simple adjustment for the
different population sizes would yield 360,000 adults with asthma in Sri Lanka.”

One of the precipitating factors for severe asthma is Aspergillus sensitization, including
ABPA.? Five outpatient asthma referral cohorts in South Africa, Ireland, New Zealand,
Saudi Arabia and China have estimated the prevalence of ABPA in adults as 2.5% (range
0.72 % to 3.5 %).* A hospital-based study in Sri Lanka in 1991 assessed the prevalence of
skin test sensitivity to both A. fumigatus and A.niger in Sri-Lankan asthmatics.® Of 134
patients thoroughly evaluated, 38 had severe asthma and 96 had mild or moderate asthma.
Eight patients (6%) had evidence of ABPA. If we use the international mean rate of ABPA
(2.5%) and apply it to the estimated total adult asthma population, we would anticipate 9,000
ABPA cases in Sri Lanka, but if we apply the 6% rate this number would rise to 21,600.
Globally, of the 193 million adults with active asthma worldwide, 4,837,000 (range
1,354,000-6,772,000) are estimated to develop ABPA. In South East Asia (WHO region) the
estimate was 720,400.29

An estimate of severe asthma with fungal sensitization (SAFS) is more difficult because of
differing definitions of severe asthma and uncertainty about how generalizable secondary
care data are to the whole population. SAFS is diagnosed by the combination of severe
asthma, exclusion of ABPA and sensitization to any fungus by skin prick test or specific IgE.
SAFS is responsive to oral azole therapy.”’ In Sri Lanka Aspergillus hypersensitivity is
common in asthmatics. Thirty seven percent (37%) of patients had skin test reactivity to
either or both A. fumigatus and A. niger (n=5 only A. niger) % which is consistent with other
cohorts.* On the assumption that 10% of the estimated 360,000 adult asthmatics in Sri Lanka
have severe asthma, 37% of whom are sensitized to fungi, an estimate of 13,654 patients with
SAFS could be made in Sri Lanka. Global estimate of ABPA is 4.8 million and SAFS is 3.5-
15 million respectively. 16
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A 10 year study (1978-1987) detected 106 patients from 462 patients with superficial fungal
infections and among them 3.4% were tinea capitis. The most vulnerable age group was 6-10
years. Dermatophytes accounted for 91% of the tinea capitis infections. Fifty percent of the
lesions were inflammatory (kerion) and the author attributed this to the responsible geophilic
and the zoophilic species of dermatophytes.33 A household survey based on health interviews
and clinical examination was conducted over a period of 4 months in a sub-urban area of Sri
Lanka in the late 1990s. In 418 households with1806 residents, the prevalence of skin
diseases was 47.6%. Fungal infections, followed by dermatitis were found to be the
commonest problems.34 Based on unpublished data from the Department of Mycology,
Medical Research Institute, Sri Lanka, we estimated 50 fungal hair infections among Sri
Lankans annually. This low number can be attributed to Sri Lankan traditional custom of
having frequent head baths with soap and water (especially among children) and oiling of
scalp. The global disease burden is estimated as 200,000,000 annually.”® Another reason
could be the lack of proper system of data collection on patients treated by general
practitioners and hospital out-patient departments.

Estimation of the number of patients with fungal keratitis in Sri Lanka has never been done.
The disease is not rare however, but under suspected and frequently not formally diagnosed.
From 2004-2013 the Department of Mycology at Medical Research Institute had tested 1069
(corneal buttons 1058 and corneal scraping samples 11). Among them, 432 samples (40.41%)
were positive for fungal elements, in direct microscopy. Among the culture positive 407
samples, 402 grew moulds. Majority of them were Fusarium species (54.54%) followed by
Aspergillus flavus (26.28%) and Aspergillus fumigatus (4.66%).>>° This provides an
estimate of 1277 in Sri Lanka, which is probably a significant underestimate given that
infection rates in India and Nepal are 113 and 799 per 100,000 respectively. We assume that
the combination of ignorance and under diagnosis especially in the rural population is a likely
reason f01;3such low rates. The estimated global fungal eye infection caseload is 1,000,000
annually .

The proportion of vulvo-vaginal candidiasis (VVC) among women attending the Central
STD clinic (Colombo) in Sri Lanka for the first time is 8.33%.’ During this study only one
patient was found with recurrent VVC. Studies done at central STD clinic and gynaecology
clinics may under represent the problem as social stigma may result in more women seeking
medical advice for VVC from general practitioners or buying antifungal preparations over the
counter. Due to this, actual figures are unavailable. So based on data from other countries, an
estimation of 25,750 women with recurrent VVC was derived (5% of adult women pre-
menopause). The global disease burden for recurrent VVC is estimated as 137 million. '°

Rhinosporidiosis

Sri Lanka has the highest worldwide prevalence of human rhinosporidiosis on a unit-
population basis.™® Rhinosporidiosis is hyper-endemic in India and Sri Lanka." Though it is
hyper-endemic, no recent data is available on the caseload.

Mucormycosis
This is not an uncommon condition in Sri Lanka. But incidence / prevalence data is not
available. We estimated the annual incidence as 41 cases based on 2 per million.
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Pneumocystis

Since there are no data available for Sri Lanka, we could not estimate the disease burden.
Diagnostics for Preumocystis are in their infancy in Sri Lanka. The estimated global burden
for pneumocystis infections is >200,000 among the HIV/AIDS patients and >100,000 among
the immunocompromised and cause 80,000 deaths annually.23 ~15% of the patients with
AIDS die and this rate is ~50% in non-AIDS patients.23

Total

The global estimated number of deaths following fungal diseases is >1, 350,000 annually.39
We estimated the annual fungal disease burden in Sri Lanka as 57,009. But the number of
deaths could not be estimated as mortality data was not available.

Conclusion

The burden of fungal disease in Sri Lanka is substantial, especially respiratory fungal
problems. It is essential to diagnose these fungal diseases accurately and rapidly. Good
diagnostics are required to more accurately determine the epidemiology of these diseases and
assess whether any are emerging diseases in Sri Lanka. To prevent the devastating
consequences of these diseases there should be good treatment facilities. Both government
and private health institutions should take responsibility for improving diagnostics and
treatment. Health personnel should also become better informed and skilled in handling these
diseases. More precise data from the whole country is needed for healthcare policy making.
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