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ABSTRACT
Histoplasmosis caused by the fungus Histoplasma capsulatum is often lethal in patients with AIDS. Urine antigen testing is
highly sensitive and much quicker for diagnosis than culture. Histoplasmosis has a patchy and incompletely appreciated
distribution around the world especially in South East Asia. We conducted a systematic literature review of cases of all
disease forms of histoplasmosis in SE Asia, not including the Indian sub-continent. We also reviewed all histoplasmin
skin test mapping studies to determine localities of exposure. We found a total of 407 cases contracted or likely to
have been contracted in SE Asia. Numbers of cases by country varied: Thailand (233), Malaysia (76), Indonesia (48) and
Singapore (21), with few or no cases reported in other countries. Most cases (255 (63%)) were disseminated
histoplasmosis and 177 (43%) cases were HIV associated. Areas of high histoplasmin skin test sensitivity prevalence
were found in Myanmar, the Philippines, Indonesia, Thailand and Vietnam - 86.4%, 26.0%, 63.6%, 36.0% and 33.7%,
respectively. We have drawn maps of these data. Further study is required to ascertain the extent of histoplasmosis
within SE Asia. Diagnostic capability for patients with HIV infection is urgently required in SE Asia, to reduce mortality
and mis-diagnosis as tuberculosis.
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Introduction

Histoplasmosis was first described in 1906 by Dr Samuel
Darling in Panama during the United States’ construc-
tion of the canal [1]. In the following decades Histo-
plasma capsulatum var capsulatum (Hcc) was
conclusively proved to be the aetiological agent of histo-
plasmosis [2] and found in soil, and then bird and bat
excrement [3–5]. Hcc is a thermally dimorphic fungus
that grows as a mycelium in the environment whilst
developing into a small intracellular yeast in the body [6].

Disseminated histoplasmosis is an AIDS-defining
infection (and often referred to as progressive dissemi-
nated histoplasmosis), and co-infection with tubercu-
losis in AIDS patients presents further clinical
challenges [7]. HIV infection with very low CD4 counts
in endemic areas leads to disseminated histoplasmosis
[8]. Reports of histoplasmosis in AIDS emerged from
areas in parts of the world where histoplasmosis had
previously seldom or never been reported, such as Tri-
nidad [9], Thailand [10] and the Democratic Republic
of Congo [11]. The identification of cases in supposedly
non-endemic and entirely novel regions as a conse-
quence of the HIV epidemic, assisted in the realization
that Hcc was far more widespread than initially

thought [12]. Other immunocompromised states also
pose a risk including solid organ transplantation [13]
and the recently described Adult Immunodeficiency
Syndrome [14]. Those without immunocompromise
may develop acute pulmonary histoplasmosis or suba-
cute disseminated histoplasmosis, typically with lymph
node, adrenal gland or gastro-intestinal involvement.

Most epidemiological data concerning histoplasmo-
sis comes from the United States which has a wider
geographical distribution than previously appreciated
[15]. Recently collated older studies show the patchy
distribution of Hcc in various areas around the world
[3,16] with case series in Brazil [17], South Africa
[18], India [19] and sporadic cases in Central and
South America, northern sub-Saharan Africa, Oceania,
and Europe [20]. Four recent reviews have documented
the disease distribution and burden in Latin America,
China, Africa and the Indian subcontinent [19,21–
23]. In China 300 cases were described from 1990 to
2011 with 75% of cases found along the course of the
Yangtze river [21]; disseminated histoplasmosis in
AIDS formed a clear majority of cases as opposed to
pulmonary infection. The recent review of 470 cases
of histoplasmosis in Africa over the period 1952–
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2017 [22] included Histoplasmosis capsulatum subtype
duboisii, “African histoplasmosis” [24]. H. duboisii
formed the majority of cases in West Africa, but in
Southern Africa Hcc predominated causing 119 of
150 cases. HIV infection existed in 38% of cases, and
in HIV positive patients, the disease was more likely
to be disseminated [22]. In India, 388 cases were pub-
lished from 1995 to 2017, of whom most were diag-
nosed from 2004 onwards, and overall 29% were
HIV-associated [19]. Throughout Latin America, the
number of deaths from histoplasmosis in AIDS exceeds
that from TB – an estimate of 6710–15,657 cases in
2012 and 671–9394 deaths [23].

Historically Hcc epidemiology has been neglected in
South East Asia despite a review in 1970 by
H. S. Randhawa that found a total of 30 autochthonous
cases, half being culture confirmed, in Malaysia, Indo-
nesia, Singapore, Thailand, South Vietnam, India and
Japan [25]. Hcc was found in bat guano in Malaysia
and prior exposure was common as measured by skin
sensitivity [26]. The one regional exception is Thailand;
its Ministry of Public Health reported 1253 dissemi-
nated histoplasmosis cases among HIV infected
patients from September 1984 to March 2010 [27].
We set out to map the localities with documented
cases and exposure to Hcc in SE Asia, not including
the Indian Sub-continent.

Materials and methods

Searches were made of the literature in several data-
bases and search engines: Medline, PubMed, Cochrane
library and Google Scholar, without date restriction,
and conducted in June 2018. The Medline and PubMed
searches were performed using the Health Database
Advanced Search software (HDAS) produced by the
National Institute for Clinical Evidence (NICE). This
search was performed using the key words “histoplas-
mosis” and “South East Asia” using the HDAS explode
function to include the names of each individual South
East Asian country and significant geographical
regions such as “Borneo”. The following nations were
included as part of South East Asia: Cambodia, Brunei,
East Timor, Indonesia, Laos, Malaysia, Myanmar,
Pacific Islands, Philippines, Singapore, Thailand, Viet-
nam. The Pacific Islands representing the collection of
small island territories in eastern South East Asia.
These key words were appropriately linked using the
Boolean operators “AND” and “OR”. The search of
the two databases produced a total of 123 individual
publications (Figure S1). While many of these publi-
cations discussed histoplasmosis without presenting
new cases, a total of 320 relevant individual cases were
found. The search of the Cochrane library produced
no relevant results. The search using the Google Scholar
engine was performed with the key term “histoplasmo-
sis” and “South East Asia” and the individual country

names in a similar fashion with the addition of the
key word “cases” in order to further narrow the results.
This search produced over 7000 results and only the top
500 hits were reviewed as fewer and fewer pertinent
papers appeared after that point. Once results that had
already been seen in the PubMed and Medline searches
were removed the Google Scholar search had produced a
further 53 relevant individual reported cases. Additional
Indonesian cases were found by a thorough manual
scanning of the bibliographies listed in selected articles
in the Indonesian language, as well as annual reports
of the Ministry of Health and an additional 10 cases pro-
vided by author RW which were presented by poster at
International Society of Health andMedicine conference
2015, Melbourne Australia. We omitted the 1253 Thai
cases reported by the Ministry of Health [27], through
lack of detail.

In terms of inclusion criteria, only cases in which the
country of origin was clear were included, the cases
country of origin having been explicitly stated in the
paper or otherwise made clear in the publication.
Cases from outside South East Asia where the location
of initial infection was noted to be in South East Asia
were included. Cases were included whether they
were diagnosed by positive culture or by other means
and meeting the Mycoses Study Group (MSG) diag-
nostic criteria [28].

The results were broken down by country, whether
disease was progressive disseminated disease and by
the presence or absence of HIV co-infection. The dis-
ease form was recorded if explicitly noted in the publi-
cation or obvious by the case discussion and
description. Some publications, noted as “Mixed” con-
cerning disease form or HIV status in the full record of
cases in Appendix 1, reported multiple cases of various
disease forms and HIV status. If case by case details
were given within the article this data was used to
break down the study to report the number of cases
with HIV co-infection and disseminated disease (See
Table 1).

The prevalence of histoplasmin skin sensitivity pro-
vides an alternative data source for mapping exposure
to Hcc. Histoplasmin is an antigenic extract from the
fungus that can be inoculated into the skin and exam-
ined for immunological response to test for sensitiz-
ation suggesting prior exposure in a similar fashion
to the Mantoux test for tuberculosis.

Results

Our review of the literature produced a total of 407
cases of histoplasmosis reported in SE Asia or in
which infection had occurred or was most likely to
have occurred in SE Asia. The only countries included
in the search to not produce any cases were Brunei and
East Timor. The largest number of cases by far was
found in Thailand (233) followed by Malaysia (76),
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Indonesia (48) and Singapore (21). The remaining
countries had a relatively small number of cases
reported (Table 1). Disseminated histoplasmosis was
the single most common disease form comprising
255 out of the total 407. Most cases (255 (63%)) were
disseminated histoplasmosis and 177 (43%) cases
were HIV-associated. Our review of cases is presented
cartographically below (Figure 1).

An additional four cases were reported as potential
cases, but infection was more or equally likely to
have been in other areas outside South East Asia (See
Appendix 1: “Potential” cases).

Two detailed case reviews from Kuala Lumpur in
Malaysia [29] and Bangkok in Thailand [30] examined
the relative proportions of different opportunistic

infections in AIDS. The Kuala Lumpur review took
place throughout 2001 and 2002 while the Siriraj
review was throughout 2002. Opportunistic infections
in HIV-infected patients are summarized in Table 2.
In Kuala Lumpur, 1.5% of patients had histoplasmosis
while 1% of patients in Bangkok had histoplasmosis. In
the Kuala Lumpur study only AIDS patients admitted
to the hospital were included, whereas in Bangkok 11
HIV positive patients, were included (average CD4
count of 74.7 ± 134.21 cells/mm3).

The non-HIV associated cases were reviewed for
any further host risk factors explicitly stated in the
case reports, the results shown in Table 3. The most
commonly reported risk factors were diabetes mellitus
(DM) (6), age under 13 (5) or renal/liver transplant
recipient (4) however this is a likely gross underreport-
ing of non-HIV risk factors as many cases, particularly
in larger case series, fail to adequately report individual
patient backgrounds. A full list of cases found is avail-
able in Appendix 1.

Table 1. Literature review of cases of histoplasmosis in South
East Asia from 1932 to 2018.

Country
Number of

cases

Number of cases
with HIV co-
infection

Number of cases of
disseminated disease

Cambodia 5 5 4
Brunei 0 0 0
East Timor 0 0 0
Indonesia 48 24 28
Laos 1 0 0
Malaysia 76 8 21
Myanmar 3 2 0
Pacific
Islands

1 0 0

Philippines 14 0 13
Singapore 21 9 14
Thailand 233 129 172
Vietnam 5 0 3
Total 407 177 255

Figure 1. Map of reported cases of histoplasmosis infection by country 1932–2018. This map excludes 1253 disseminated histo-
plasmosis cases among HIV infected patients from September 1984 to March 2010, partly because of uncertainty about duplication.

Table 2. A summary of the results of retrospective reviews of
cohorts of HIV positive patients in Kuala Lumper Hospital
Malaysia [29] and Siriraj Hospital Thailand [30].

Kuala Lumpur Bangkok

Years reviews 2001–2002 2002
HIV patient cohort size 205 286
Patients on anti-retroviral therapy 86% 7.7%
Patients with histoplasmosis 1.5% 1%
Patients with tuberculosis 45% 29%
Patients with Pneumocystis 12% 19%
Patients with cryptococcosis 3% 16%
Patients with toxoplasmosis 9% 6%
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Histoplasmin sensitivities for South East Asia are
summarized below in Table 4 and displayed cartogra-
phically in Figure 2. Data from Myanmar was pub-
lished in 1952 after testing 3558 people in different
parts of what was then Burma. However, the testing

was carried out in prison populations rather than the
public. Upper and Lower Myanmar had positivity
rates of 8.4% and 14.5%, respectively. Areas of hyper-
endemicity were suggested by the high positivity rates
in Rangoon and Maguee, 27.1% and 86.4%, respect-
ively [31]. The data from the Philippines come from
a 1964 study of 2577 United States Naval recruits in
Manila, where 6.4% of recruits were deemed to have
a positive reaction of over 6 mm [32], and a second
public health study in 2000 reported 26% positivity
in Luzon Island amongst 143 electrical company
workers [33]. Our data from Thailand comes from
two sources, firstly a 1967 study of 497 healthcare stu-
dents in Siriraj hospital in Bangkok which showed a
positivity rate of 5.6% [34]. The second was a large

Table 3. Cases with identified host risk factors excluding HIV
infection.
Host risk factor No. of cases

Diabetes mellitus 6
Renal/liver transplant 4
Young age (<13 years) 5
Corticosteroid therapy 2
Connective tissue disease (e.g. SLE) 2
Concurrent amoebic colitis 1
Other immunosuppressive disease 2
Total 22

Table 4. Histoplasmin positivity rates in studies in South East Asia.
No Area Percent positive (%) Dilution used Population studied Reference

1 Myanmar (Burma)- Upper 8.4 1:100 3558 prisoners/ prison staff [31]
2 Myanmar (Burma)- Lower 14.5 [31]
3 Myanmar (Burma)- Rangoon 27.1 [31]
4 Myanmar(Burma)- Maguee 86.4 [31]
5 Philippines- Manila 6.4 1:100 2577 navy recruits [32]
6 Philippines-Luzon Island 26.0 * 143 electric company employees [33]
7 Thailand-Bangkok 5.6 N/A 497 medical/nursing students [34]
8 Thailand-Northern region 14.0 1:100 4211 prisoners [35]
9 Thailand-Central region 9.0 [35]
10 Thailand-Southern region 36.0 [35]
11 Indonesia-Jakarta (adults/children) 12.5/2.7 N/A 2542 students/nurses/hospital patients [36]
12 Indonesia-Surabaya 32.0 N/A 281 school children/villagers [37]
13 Indonesia-Kedisan (Bali) 63.6 1:100 340 school children/villagers [37]
14 Indonesia-Medan 13.6 1:200 1265 medical Student [38]
15 Malaysia-Sarawak 0.5 1:100 181 school children/hospital patients [39]
16 Vietnam-Saigon 33.7 1:100 303 school children/villagers [37]
17 Malaysia-Kuala Lumpur 10.5 N/A 224 adult residents [26]
18 Malaysia-Sabah 11.8 N/A 3824 adult residents [40]

*Histolyn-CYL.
N/A – Information not available.

Figure 2. Map showing the highest reported histoplasmin sensitivities in South East Asia.
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1968 multicentre study involving 4,211 Thai prisoners,
naval recruits and other groups. Positivity ranged from
4.8 to 34.4% with a total average of 13.8% [35]. The
researchers produced ranges and averages for Thailand
divided into North, Central and Eastern regions as dis-
played in our cartography. Concerning Indonesia, a
1956 paper reported 2542 residents of Jakarta, a mix
of students, nurses and adult patients, showed a posi-
tivity of 12.5% and 2.7% in children positivity being
an induration of 6 mm or more [36]. Edwards et al.
in 1956 produced data for both Surabaya and Kedisan
in Indonesia and the then-named Saigon in Vietnam in
a large study covering parts of Africa and South Asia
totalling 10,000 test subjects, primarily children. The
cities produced positivity rates of 32.0, 63.6 and
33.7%, respectively [37]. A 1997 study in Medan in
Indonesia of 169 medical students found a positivity
rate of 13.6% [38]. The third division of Sarawak was
studied in 1963. Of the 183 school children tested
0.5% were positive [39]. In a Malaysia, a 1964 study
of 227 patients from 5 to 60 years of age revealed the
presence of positive histoplasmin skin tests in 10.5%
[26]. An additional study in 1971 in the east Malaysian
state of Sabah showed positivity rates of 11.8% in 3824
people tested [40]. All studies, unless stated otherwise,
considered an induration of 5 mm or more as positive.

Discussion

The principal limitation of comparing the results is that
they are affected by the varying standard of health ser-
vices within each individual country and their efforts
in publishing cases. Healthcare resources of each
country vary substantially including their appreciation
of histoplasmosis as a significant health concern. Several
factors including economic and standards of clinician
education and governmental organization impact of
the ability to diagnose histoplasmosis. Additionally,
due to the extended time in which the cases were report-
ing and the variation in population sizes of each country
it would not be sufficiently valid to produce per capita
comparisons. We take the view that these results should
not be used tomake direct comparisons between nations
but rather as evidence to support the endemicity of his-
toplasmosis within each individually.

One of the factors that appears to have created the
disparity between Thailand and Malaysia and the
other South East Asian countries in terms of the num-
ber of cases is varying attention of public health ser-
vices to histoplasmosis in each country. In Thailand,
in particular, there have been several large retrospective
cohort studies of HIV positive patients with active case
finding of opportunistic infections such as histoplas-
mosis [41,42]. Similar large retrospective reviews
have been performed in Malaysia [43]. These studies
have largely been carried out in the last two decades.
Because of these studies, which are lacking in other

South East Asian countries, higher numbers of cases
reported in Thailand and Malaysia may in part be
due to increased levels of clinical awareness rather
than an actual increased prevalence of the disease in
those places. In Thailand and Malaysia, the HIV-
associated burden of histoplasmosis has been calcu-
lated at 184 and 175 for Thailand [44] and Malaysia
[45] respectively, indicative of major under-reporting
of cases. These studies demonstrated the potentially
high mortality of histoplasmosis in AIDS; for example
Wongprommek reported a survival rate at 6- and 12-
month of 88% and 75%, respectively, out of 57 cases,
not all HIV positive [42].

We have used these studies to draw more direct
comparisons between these two countries, or at least
particular areas of those countries. While histoplasmo-
sis is considered a significant opportunistic infection in
AIDS it was found relatively rarely compared to other
important infections (See Table 2). Published in 2002
and 2004, these papers [29,30] do not describe diagnos-
tic procedures in detail, but are prior to the first
description of Histoplasma PCR and availability of
antigen outside the USA. This could reflect lack of
awareness of clinicians about histoplasmosis but also
lack of more sensitive diagnostic tools such as antigen
detection or direct PCR detection, as applied in Latin
America [46–48]. A review of laboratories in the
South Asia region found that 78.9% of laboratories
lack histoplasmosis antigen testing capabilities [49].

Our review noted 255 cases of disseminated disease,
either explicitly reported or as made clear by case dis-
cussion, out of the total of 407. However, this should
not be taken to represent the actual proportions of
this disease manifestation in South East Asia. One
reason for this is that many of the cases found in this
study come from reviews of cohorts of HIV positive
patients [29,30] in whom histoplasmosis is more likely
to present as disseminated disease [21]. These reviews,
with their selection of patients to fit their research pur-
poses, skews the number of cases towards more disse-
minated disease. Additionally, as primary pulmonary
histoplasmosis is usually asymptomatic or mild it will
go largely unreported. The chronic pulmonary form
of the disease is easily misdiagnosed as tuberculosis
[50,51] leading to lack of recognition and under report-
ing. Therefore, the high percentage of disseminated
disease in our literature should not be taken as repre-
sentative of the disease pattern in South East Asia.

In addition to the epidemiological study of cases of
histoplasmosis, the prevalence of histoplasmin skin
sensitivity can be examined and can help determine
the endemicity of histoplasmosis in South-East Asia
[50]. Histoplasmin sensitization is a useful proxy for
prior exposure and has been used extensively in the
Americas, but less so in other parts of the world
[12,16,22,23]. The histoplasmin test can show very
high levels of sensitivity in areas known to be endemic
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such as parts of the United States, Guatemala, Mexico
with population reactivity rates up to 90% [16]. Positiv-
ity rates are epidemiologically useful in the study of his-
toplasmosis. The global rate of histoplasmin positivity
rate is 5–14%, while it may reach 80–90% in the hyper-
endemic areas [51]. The rate of histoplasmin test reac-
tivity was 13.6% among the healthy population in
Indonesia and there was a significant correlation
between reactivity and animal, presence of bat, cave
adventure and history of visiting forest area [38]. A
large epidemiological study of histoplasmin in Myan-
mar showed the positivity rate of 27.1% among prison
population and their families [31]. Myanmar, the Phi-
lippines, Indonesia, Thailand and Vietnam showed
areas with high rates of histoplasmin sensitivity with
areas showing 86.4%, 26.0%, 63.6%, 36.0% and
33.7%, respectively. These reactivity rates are above
the global rate of histoplasmin sensitivity which sup-
port the endemicity of histoplasmosis in South-East
Asia. One uncertainty is whether there is any cross-
reactivity with Talaromyces (Penicillium) marneffei,
which we do not believe has been studied. We believe
further up to date testing is required in the region
and it is critical it be made available to local health
authorities. With this information safety precautions
amongst at risk individuals such as the use of protective
equipment and the clearance of bird and bat droppings
as is being developed in the USA [52,53].

Conclusions

Histoplasmosis is endemic in multiple regions within
South East Asia and further study is required to ascer-
tain the extent of this. Exposure data are absent for
many areas. Hyperendemic regions of histoplasmosis
include the central area of Myanmar, southern Thailand,
northern Philippines and certain localized areas of Indo-
nesia. Thailand regularly diagnoses disseminated histo-
plasmosis in AIDS, unlike most of the other countries
in the region. Diagnostic capability for patients with
HIV infection is urgently required in South East Asia,
to reduce mortality and mis-diagnosis as tuberculosis.
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