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Abstract. Histoplasmosis is a common endemic human mycoses acquired mostly in the Americas. We reviewed
23 cases of histoplasmosis in Israeli travelers; 22 had traveled to Central or South America and one to North America.
Fourteen cases had been exposed to bat habitats and were symptomatic, presenting £ 3 months after their return.
Asymptomatic patients (N = 9) were diagnosed during the evaluation of incidental radiological findings or because a
travel partner had been suspected of Histoplasma infection, 16–120 months after their return. Serological testing was
positive in 75% of symptomatic cases but only 22% of asymptomatic cases. Histoplasmosis should be considered in
travelers returning from the Americas with respiratory or febrile illness within weeks of return, particularly if exposed
to bat habitats. Travel history is essential in patients presenting with pulmonary nodules, even years after travel to
endemic countries.

INTRODUCTION

Histoplasmosis is an endemic mycosis caused by the ther-
mally dimorphic Histoplasma capsulatum. The fungus can be
found in low levels in soil worldwide; however, the majority of
infections are acquired in the Americas. H. capsulatum is
highly endemic in the United States in the Ohio andMississippi
River valleys and in Central and South America. Historically,
histoplasmin skin testing in residents of these regions showed
that many were positive, indicating current or past infection
withH. capsulatum.1

Infection is acquired by inhalation of conidia. The clinical
presentation of histoplasmosis is highly dependent on two
major factors: the size of the inoculum and the immune sta-
tus of the host.2 In some respects, the relationship between
histoplasmosis infection and immune competence is analo-
gous to primary tuberculosis; infants, elderly, and immu-
nocompromised patients are likely to develop a (rapidly)
progressive pulmonary and systemic infection that is often
fatal, but in most immunocompetent adults, the primary
infection is self-limited, and indeed is often not diagnosed in
endemic regions.3

Reports of histoplasmosis in travelers are scarce, and when
recognized, are mostly small outbreaks of respiratory illness
occurring after visits to caves, mines, and so forth.4 However,
other sources of outbreaks may occur as observed with one
large outbreak in which the source of infection was apparently
a hotel in Acapulco, Mexico.5 A survey of Spanish travelers
returning from Central and South America found that 20%
had a positive histoplasmin skin test (versus none of a control
group with no history of travel to endemic countries), but only
19% of these had any symptoms.6 Prolonged travel, sleeping
outdoors, and travel to Central (rather than South) America
were associated with infection.
In this report, we summarize our experience with sporadic

cases of histoplasmosis in returning Israeli travelers.

METHODS

We retrospectively analyzed all cases of histoplasmosis
referred to the Center for Geographic Medicine at the Chaim
Sheba Medical Center, Ramat Gan, Israel, between 2000 and
2012. The study was approved by the Institutional Review
Board of the hospital.
Diagnostic criteria and case definitions. All “cases” had a

history of travel to an area endemic for H. capsulatum.
“Proven histoplasmosis” was diagnosed in symptomatic
patients who also had positive serology, urinary antigen, cul-
ture, or histopathological evidence of histoplasmosis. “Proba-
ble histoplasmosis” was diagnosed in patients who, in addition
to travel to an endemic location, had 1) radiological findings
highly suggestive of Histoplasma infection (multiple calcified
pulmonary nodules); or 2) radiological findings consistent
with Histoplasma infection (one or more pulmonary nodules,
with or without calcification) and no alternate diagnosis con-
sidered more likely than histoplasmosis, and/or a travel part-
ner with proven Histoplasma infection.
Serology. Serological testing was performed at the Fungal

Serology Laboratory, Mycotic Diseases Branch, Centers for
Disease Control and Prevention, Atlanta, Georgia. Serum
specimens were tested for antibodies to H. capsulatum by
both complement fixation (CF) tests with histoplasmin and
yeast-form antigens and by immunodiffusion (ID) with
histoplasmin. CF titers of ³ 1:32 or the detection of M or both
M and H bands with the ID assay were considered presump-
tive evidence of infection with H. capsulatum.4 A CF titer of
1:16 was considered borderline. A CF titer of £ 1:8 was con-
sidered negative.

RESULTS

Proven or probable histoplasmosis was identified in 23 cases
in our records, spanning a period from 2000 to 2011. The
median age at diagnosis of our patients was 31 years (range:
19–66 years). The majority (74%) were males.
All but one had visited Central and/or South America.

Only one of our cases acquired the infection in an endemic
area of North America (Indianapolis, IN, in the Ohio River
basin). All cases were immunocompetent.
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Eight of our cases were four pairs of travel partners. We did
not have any larger groups of cases.
Nine patients reported visiting a specific cave infested by

bats in Lanquin, Guatemala. Three patients reported visiting
other bat-infested caves. Two travel partners reported enter-
ing a hollow tree trunk inhabited by bats in the Amazon
jungle in Bolivia 10–14 days prior to onset of symptoms.
Thus, altogether 14/23 cases (61%) reported exposure to bat
habitats. Notably, all four travel couples reported visiting
bat habitats.
We divided our patients into two groups. The first group

composed of 14 patients who were symptomatic (Table 1). Of
these, 13 (93%) had fever; but only 10/14 (71%) complained
of respiratory symptoms such as cough, dyspnea, and chest
pain.
The second group of nine patients (Table 2) were asymp-

tomatic and diagnosed during the evaluation of incidental
radiological findings or because a travel partner had been
suspected of Histoplasma infection.

Although all of the symptomatic patients presented within
3 months of their return, the asymptomatic patients, in con-
trast, were diagnosed 16–120 months (median: 72 months)
after their return from the endemic region.
Radiological findings also differed between the two groups.

Symptomatic patients (Table 1) generally had two or more
nodules that were not calcified. One had an infiltrate. Four
had thoracic lymphadenopathy. In contrast, the majority of
the asymptomatic, late presenters had calcified nodules with-
out lymphadenopathy (Table 2).
In the symptomatic group, a proven diagnosis was obtained

in 11 of the 14 patients (Table 1). In nine patients, serologi-
cal testing for antibodies against Histoplasma was positive, in
two patients, biopsy was positive (one was also seropositive),
and in one case, urinary antigen was positive (despite nega-
tive serology).
In contrast, in the asymptomatic group with remote expo-

sure, only 3 of 14 patients had a definitive diagnosis—two by
positive serology and one by biopsy (Table 2). Thus, 75% of

Table 1

Symptomatic cases of proven or probable histoplasmosis

Age
(gender) Probable location of infection

Visited bat
habitat

Symptoms

Radiology
Travel partner with
histoplasmosis† Serology

Additional
diagnostic testsFever Respiratory*

1 29 (F) Central America m/p Guatemala Yes Yes Yes 2 Nodules Yes (#15) Borderline —

2 28 (M) Central America m/p Guatemala Yes Yes Yes Normal chest radiograph No Positive —

3 23 (M) South America m/p Bolivia Yes Yes Yes 2 Nodules, 2 cavitated, LN Yes (#4) Positive —

4 22 (M) South America m/p Bolivia Yes Yes No Several nodules, LN Yes (#3) Positive —

5 23 (M) South America No Yes Yes Granuloma, LN No Positive —

6 54 (F) Central America m/p Guatemala Yes Yes Yes Multiple nodules Yes (#7) Positive —

7 57 (M) Central America m/p Guatemala Yes Yes Yes Multiple nodules Yes (#6) ND —

8 24 (M) Guatemala Yes No Yes Nodules No Positive —

9 20 (F) Central America m/p Guatemala Yes Yes No ND No Positive —

10 64 (M) Bolivia or Brazil No Yes No 2 Nodules, LN No ND Biopsy‡
11 57 (M) Bolivia or Peru No Yes No RLL infiltrate No Positive
12 19 (F) Peru No Yes Yes Multiple nodules No Negative Urinary

Ag§
13 46 (M) Costa Rica No Yes Yes Multiple nodules No Positive Biopsyk
14 23 (F) South America No Yes Yes 2 Nodules No Borderline

Ag = antigen; F = female; LN = lymphadenopathy (hilar or mediastinal); M = male; m/p = most probably; ND = no data; RLL = right lower lobe.
*Cough, dyspnea, chest pain.
†Proven or probable.
‡Serology uninterpretable because of anticomplementary activity, diagnosis based on biopsy of mediastinal lymph nodes showing necrotizing granulomata, with growth of Histoplasma

capsulatum on culture of biopsy tissue.
§Urinary Histoplasma antigen positive.
kTransbronchial biopsies showed necrotizing granulomata and non-budding yeast forms.

Table 2

Asymptomatic cases of proven or probable histoplasmosis (incidental radiological findings)

Age
(gender) Probable location of infection

Visited bat
habitat Radiology

Travel partner with
histoplasmosis*

Time lag
(mo)† Serology

Additional
diagnostic tests

15 29 (M) Central America m/p
Guatemala

Yes ND Yes (#1) 16 Positive —

16 31 (M) m/p Mexico Yes 3 Nodules of which 2 calcified No 108 Negative‡ —

17 30 (F) Guatemala Yes Multiple calcified nodules/masses Yes (#18) 96 Negative§ —

18 32 (M) Guatemala Yes 2 Nodules, 1 calcified Yes (#17) 96 Negative§ —

19 37 (M) Central America m/p
Guatemala

Yes 2 Partially calcified nodules No 36 Positive —

20 66 (M) South or Central America No RLL mass No 18 Borderlinek Excisional
biopsy

21 33 (M) Central America No Multiple calcified foci—lung and spleen No 120 ND —

22 54 (M) Indianapolis, IN No Multiple calcified nodules No 36 ND —

23 52 (M) Dominican Republic Yes Calcified nodule No 72 ND —

F = female; M = male; m/p = most probably; ND = not done or uninterpretable; RLL = right lower lobe.
*Proven or probable.
†From return from endemic area until presentation.
‡Diagnosis (probable) based on typical radiological appearance.
§Diagnosis based on radiological appearance and travel partner with proven or probable histoplasmosis.
kDiagnosis based on histopathology of mass: necrotizing granulomata, yeasts with morphology of Histoplasma capsulatum in adjacent lymph node.
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the recently exposed (£ 3 months) symptomatic patients
who had serological testing were positive, whereas only 22%
of the asymptomatic cases, whose exposure was more remote,
were positive.
The circumspect way in which we supported some of our

diagnoses of histoplasmosis is demonstrated by a woman who
presented in the emergency room after a road accident
(patient #17). A routine chest radiograph showed several nod-
ules (Figure 1A). Computed tomography of the chest showed
the nodules were calcified (Figure 1B). Thorough questioning
about her travel history revealed that she had visited a bat-
infested cave in Central America, and the diagnosis was con-
firmed by a chest radiograph of her travel partner who
showed two calcified nodules (Figure 1C). Serological testing
was negative in both the patient and her partner.

DISCUSSION

Histoplasmosis is the most common systemic mycosis diag-
nosed among travelers returning from endemic areas.4,7 In
recent years, a growing number of cases of histoplasmosis,
both sporadic and in clusters, have been reported in trav-
elers.4,6,8–11 This rise in apparent cases of histoplasmosis may
be the result of increased international travel, and probably
increased awareness among medical practitioners.
Although H. capsulatum was once isolated from soil sam-

pled from a cave in Israel,12 autochthonous cases of histoplas-
mosis have not been reported in this country. We herein
describe a series of 23 imported cases of proven/probable
histoplasmosis in Israeli travelers returning from endemic
areas. Our case series has several noteworthy features.
In agreement with the majority of reports of histoplasmosis

in returning travelers, in all but one of our cases the infection
was acquired in Central or South America. H. capsulatum is
highly endemic in the Americas, but cases imported by trav-
elers are almost all from Latin America (Central and South
America) and are much more rarely reported from North
America despite the fact that some regions of the United
States are highly endemic. Histoplasmosis also exists in other
regions of the world such as East Africa,11,13 the Indian sub-

continent,14,15 and Australia,16 but there are hardly any cases
reported by travelers to these regions.17 The reason for this
pattern is unclear, but we suggest two possible explanations.
First, foci of Histoplasma endemicity outside Latin America
may not be popular travel destinations. Second, there may be
an ascertainment bias related to a lack of awareness, among

physicians serving nonendemic countries, that there are
regions endemic for Histoplasma outside the well-described
endemic parts of the Americas.
Most cases of imported histoplasmosis occur in clusters of

individuals with a common source of infection. Often there is
a group history of participation in activities that involve heavy

exposure to bat or bird droppings, mostly spelunkers18,19 or
volunteers with recent involvement in cleaning tasks or reha-

bilitation of old buildings,20 but one large outbreak in trav-
elers returning from Mexico was reported in which the

source of infection was a hotel where all the cases had

resided during their trip.5 In our series, there were no groups,
making the diagnosis more challenging, but 8 of the 23 cases

formed 4 pairs of travel partners. This difference may simply
reflect different travel habits, but may also reflect a higher

index of suspicion for histoplasmosis in our setting—a spe-

cialist clinic for returning travelers and tropical disease
whose staff are more likely to consider histoplasmosis even

in isolated cases, as opposed to larger groups of returning
travelers with a similar clinical syndrome, in whom the diag-

nosis may be more apparent.
The majority of our series (61%) reported visiting bat hab-

itats in the region endemic for H. capsulatum. Nine cases
(including four pairs of travel partners) were likely infected
after visiting a single site—a bat-infested cave in Lanquin,
Guatemala. Outbreaks of histoplasmosis reported in spe-

lunkers are most probably related to bat infestation of the
caves. Bird and bat droppings seem to encourage the growth
of Histoplasma in the environment. Bats as well as numerous
other mammalian species have been shown to be infected
with histoplasmosis. Although birds may help spread of
Histoplasma by carrying spores on their feet and wings, they
are not infected, probably because the body temperature of
birds is too high to support the growth of H. capsulatum.21

Figure 1. (A) Chest radiograph of patient #17 showing several dense nodules in the left lower lung field. (B) Computed tomography of the
chest showing a nodule (arrow) with “onion-skin” calcification. (C) Analog chest radiograph of her travel partner, which showed a calcified nodule
(arrow) in the left upper lung field. An additional nodule was visible in the right mid-lung field. Clinical details are described in the text.

1170 SEGEL AND OTHERS



Our series divides naturally into two groups: acute, symp-
tomatic cases (Table 1) presenting early (1–3 months) after
the travelers’ return from the endemic regions in Central and
South America and asymptomatic cases diagnosed inciden-
tally, as long as 10 years after the return from the endemic
region (Table 2). Each group exemplifies challenges in the
diagnosis of histoplasmosis in nonendemic countries.
Returning travelers with symptomatic histoplasmosis are

often treated by physicians unacquainted with the epidemiol-
ogy, clinical features, and diagnostic tests of histoplasmosis.
Indeed several of our patients who were seen first in other
facilities were treated initially for tuberculosis without consid-
ering histoplasmosis. Historically, misdiagnosis as tuberculo-
sis was common before the discovery of histoplasmosis in the
mid-twentieth century.22 A thorough travel history, including
not only the travel itinerary but also specific questioning
regarding exposure to bat habitats, is essential for considering
the diagnosis. Histoplasmosis is rarely considered in the dif-
ferential diagnosis of fever of unknown origin after tropical
exposure. In fact, although all of our symptomatic cases had
primary lung infections, in 28% (4/14 patients) the presenta-
tion was of febrile illness without respiratory symptoms.
Even when the level of awareness is high, diagnostic tests

recommended in the literature such as serology and urinary
antigen assay23 are not available in many nonendemic coun-
tries. Moreover, although the sensitivity of serology is
reported to be 90%,23 only 75% of our acute, symptomatic
cases were seropositive. Urine antigen testing was not per-
formed in our cohort because of lack of availability, except in
one case tested in another hospital.
The asymptomatic group, with remote exposure toHistoplasma

(1.5–10 years after exposure) offers a different challenge. Those
patients presented for a variety of different reasons and were
found to have pulmonary nodules (often calcified). The differ-
ential diagnosis of these nodules, especially in countries non-
endemic for histoplasmosis, may trigger invasive diagnostic
procedures. Those cases with remote exposure highlight the
importanceof taking a travel history in the evaluationofpatients
with asymptomatic pulmonary nodules.
Theoretically, serological testing for histoplasmosis may con-

firm the diagnosis in late presenters. However, anti-Histoplasma
antibody titers wane over the years,23 as can be seen in our case
series from the fact that only 22% of late presenters had a
positive serological test, and these cases had a relatively
shorter interval between exposure and diagnosis (£ 3 years).
Histoplasmin skin testing, once widely used, has been aban-

doned, largely because of high-background skin test positivity
in endemic areas (50–80%). Indeed the histoplasmin reagent is
no longer commercially available. However, in the traveler
returning to the nonendemic native country, the skin test might
be useful in revealing exposure, since background histoplasmin
sensitivity in nonendemic regions (including Israel) is negligi-
ble.24,25 Therefore, reviving the histoplasmin skin test in
nonendemic countries for use in returning travelers may reveal
exposure to Histoplasma in “late presenters,” as well as those
with a subacute presentation in whom symptoms may continue
for several weeks. Further research is warranted to determine
the utility of the skin test in this context.
In conclusion, several important lessons may be learned

from this case series.
First, histoplasmosis should be considered in travelers

within weeks of return from Central or South America who

present with acute/subacute onset of cough, dyspnea, or chest
pain, or febrile illness even without respiratory symptoms,
particularly if exposed to bat habitats. Immunocompromised
travelers should be warned of the danger of Histoplasma
infection when traveling to Latin America, and should at least
avoid bat habitats in these areas. Since histoplasmosis does
exist in other continents as well, vigilance to the possibility of
import of the disease from other regions is important.
Second, a travel history should be elicited in the evaluation

of pulmonary nodules.
Third, questioning and diagnostic testing of travel partners

may be a useful adjunct in the returning traveler suspected of
having current or healed histoplasmosis.
Finally, serology and/or urinary antigen are useful for the

diagnosis of “early” presenters but wane over time and thus
are of limited utility in late presenters. The use of the histo-
plasmin skin test as a tool for histoplasmosis diagnosis in
nonendemic countries should be further evaluated.
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