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Studies performed during the 1940s–1960s continue to serve as the foundation of the epidemiology of histoplasmosis given that 
many knowledge gaps persist regarding its geographic distribution, prevalence, and burden in the United States. We explore 3 
long-standing, frequently cited, and somewhat incomplete epidemiologic beliefs about histoplasmosis: (1) histoplasmosis is the most 
common endemic mycosis in the United States, (2) histoplasmosis is endemic to the Ohio and Mississippi River Valleys, and (3) 
histoplasmosis is associated with bird or bat droppings. We also summarize recent insights about the clinical spectrum of histoplas-
mosis and changes in underlying conditions associated with the severe forms. Continuing to identify prevention opportunities will 
require better epidemiologic data, better diagnostic testing, and greater awareness about this neglected disease among health care 
providers, public health professionals, and the general public.
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The medical mycology field has undergone tremendous growth 
in the past several decades. This progress spans many scientific 
disciplines and includes identification of emerging pathogens, 
development of improved laboratory tests, application of ad-
vanced molecular technology, and establishment of more so-
phisticated data management systems. The continued scientific 
interest in and clinical and public health relevance of fungal 
diseases are testament to the ongoing threat these diseases 
pose for human health and to the importance of awareness for 
their prevention. Yet, many fungal diseases remain overlooked 
by epidemiologists, researchers, clinicians, and policy-makers 
alike, often with fundamental epidemiologic questions still 
unanswered. Fungal diseases are not frequently part of overall 
disease burden analyses and funding comparisons [1]. In par-
ticular, histoplasmosis is sorely neglected in the United States, 
despite its long history.

Samuel Darling first described histoplasmosis in 1905, and 
in the 50 years that followed, many groundbreaking discoveries 
were made about Histoplasma, clinical aspects of the disease, 
and its epidemiology [2]. In the early 1940s, observations of 
pulmonary calcifications in many tuberculosis-negative army 
recruits suggested that histoplasmosis was not a rare and fatal 
tropical infection as once believed, but rather one that caused 
widespread mild infections [2, 3]. Landmark nationwide studies 
of histoplasmin skin sensitivity conducted by the US Public 

Health Service confirmed the regional patterns observed with 
the prior studies of pulmonary calcifications, showing a strong 
association with the Ohio and Mississippi River Valleys [4–6]. 
To this day, these skin testing studies remain the most compre-
hensive sources of information about where the organism and 
the infection are most likely to be prevalent. Throughout the 
1940s and 1950s, numerous outbreak investigations have helped 
uncover common environmental sources of Histoplasma, clari-
fied the inhalational infectious route, and further characterized 
the disease’s natural history [7].

Many of these foundational historic studies continue to serve 
as basic references about histoplasmosis. It is convenient and 
sometimes necessary to rely on these studies in the absence 
of updated data on prevalence and geographic distribution. 
However, growing evidence suggests that the patient popula-
tions and areas affected may be changing, perhaps because of 
factors like the availability of new immune-modulating treat-
ments and climatic and environmental changes. Here, we 
explore 3 commonly cited epidemiologic “facts” about histo-
plasmosis and some of the reasons why these long-standing 
beliefs may or may no longer be true, summarize recent data 
about its clinical manifestations and the patient populations af-
fected (Table 1), and propose considerations for researchers and 
health care professionals.

1. HISTOPLASMOSIS IS THE MOST COMMON 
ENDEMIC MYCOSIS IN THE UNITED STATES

This information frequently appears in introductory sections 
of publications about histoplasmosis, seemingly to justify why 
the topic merits study [8, 9]. Indeed, both historical and current 
data overwhelmingly support the idea that histoplasmosis is 
far more common than all other diseases caused by dimorphic 

applyparastyle “fig//caption/p[1]” parastyle “FigCapt”

mailto:jsy8@cdc.gov?subject=
https://orcid.org/0000-0003-0458-2493


2 • ofid • Benedict et al

fungi besides coccidioidomycosis, so the claim that histoplas-
mosis is the most common endemic mycosis could also be 
restated as “histoplasmosis is more common than coccidioido-
mycosis,” a somewhat less powerful message, particularly for 
readers unfamiliar with either disease.

Whether the statement is intended to refer to all infections 
or only symptomatic infections is unclear, as is how it has per-
sisted for so long with little recent data supporting it. The claim 
is likely based on early estimates of ~30 million infections, 
which were inferred from the results of skin testing studies in 
the late 1940s and early 1950s [7, 10, 11]. Specific comparisons 
between histoplasmin and coccidioidin undoubtedly showed a 
higher prevalence of histoplasmin reactions nationwide, fur-
ther supporting the idea of histoplasmosis being more common 
than coccidioidomycosis [12, 13]. Skin testing studies clearly 
demonstrated that the overwhelming majority of Histoplasma 
infections are probably asymptomatic; notably, only a few hun-
dred symptomatic cases had been described at the time [10]. 
We are not aware of evidence suggesting that the total burden of 
asymptomatic Histoplasma infections nationwide, proportional 
to population, has changed since the 1950s. Of course, sympto-
matic infections are the primary concern for most clinical and 
public health purposes, but such estimates are currently difficult 
to calculate due to a lack of comprehensive data.

Public health surveillance typically provides a foundation for 
understanding the burden of infectious disease. Unfortunately, 
surveillance for histoplasmosis is incomplete because it is cur-
rently only reportable in approximately a dozen states, and it 
is not currently reportable in several states traditionally under-
stood to have the highest geographic risk [14]. The ~900 cases 
detected by surveillance annually clearly represent a vast un-
derestimate and are difficult to compare with the ~15 000 coc-
cidioidomycosis cases reported annually, as coccidioidomycosis 
surveillance is more complete, with the disease reportable in 
over half of US states, including those with the highest geo-
graphic risk [15].

Other available data to understand histoplasmosis prevalence 
include hospitalizations, outpatient visits, and death records 
[16–19]. Compared with public health surveillance, these data 

sources often allow for easier comparisons between diseases 
by allowing more consistent methodology, although disease-
specific differences in diagnosis and medical coding likely exist. 
Recent data indicate that yearly histoplasmosis-associated hos-
pitalizations (~4600) and deaths (~120) are slightly lower than 
coccidioidomycosis-associated hospitalizations (~6700) and 
deaths (~180), though differences in the clinical spectrum and 
level of underdiagnosis between the diseases may make direct 
comparisons between these figures somewhat misleading [16, 
19].

Our verdict: Asymptomatic Histoplasma infection likely re-
mains very common, perhaps more so than any other invasive 
fungal infection. Symptomatic histoplasmosis undoubtedly 
produces a large health burden in cost and effects on quality of 
life [16, 20], but more data are needed to understand its preva-
lence. Based on available data, it is not clearly the most common 
endemic mycosis in the United States in terms of symptomatic 
disease.

2. HISTOPLASMOSIS IS ENDEMIC TO THE OHIO AND 
MISSISSIPPI RIVER VALLEYS

Nearly every scientific publication about histoplasmosis be-
gins by describing that the disease is endemic to the Ohio and 
Mississippi River Valleys. This statement is undoubtedly true 
but incomplete [21–23]. As previously mentioned, the tradi-
tional endemic areas were delineated from results of large-scale 
skin testing studies conducted over 70 years ago on persons who 
had lived in a single county for their entire lifetime. Replicating 
such studies is no longer feasible in today’s mobile population, 
and furthermore, skin testing reagents are no longer available 
in the United States.

To fully appreciate the true potential range of Histoplasma 
and the geographic distribution of histoplasmosis, we must rely 
on other data sources and scientific methods, namely, public 
health surveillance and environmental modeling. The most re-
cent surveillance summaries indicate that histoplasmosis rou-
tinely occurs north of the traditional endemic areas, including 
in Minnesota, Wisconsin, and Michigan [14, 20]. Similarly, a 
recent environmental modeling study incorporating land cover, 

Table 1. Summary of Recent Epidemiologic and Clinical Updates About Histoplasmosis in the United States

Epidemiologic  
•  Histoplasmosis is not clearly the most common endemic mycosis in terms of symptomatic disease (instead, coccidioidomycosis may be more 

common), but it is likely widely underdiagnosed and underreported.  
•  Histoplasmosis can occur anywhere in the United States, although it is most common in Central and Southern states. The Northern states of Minne-

sota, Wisconsin, and Michigan are now highly endemic for histoplasmosis. Histoplasma’s geographic range may change with a warming climate.  
•  Most patients do not recall specific exposures to bird or bat droppings.  
Clinical  
•  Histoplasmosis is not a medical zebra to be considered only rarely and by specialists.  
•  Health care providers should consider histoplasmosis as a cause of pneumonia, especially pneumonia that doesn’t respond to antibacterial treatment. 

Histoplasmosis should also be in the differential diagnosis for other conditions and infections, such as lung nodules, mediastinitis, and tuberculosis.  
•  Lung nodules can be highly consequential, often leading to cancer concerns and lung biopsies associated with mortality risk.  
•  Presumed ocular histoplasmosis syndrome (POHS) may be more common than previously recognized and may be a substantial cause of vision loss.  
•  Severe or disseminated histoplasmosis remains problematic for people with HIV but is also a growing concern for people with autoimmune diseases.
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soil acidity, and distance from water suggested that the most 
suitable habitats for Histoplasma have expanded northward 
into the upper Missouri River Basin, perhaps resulting from 
changes in climate and land use [24]. Although these types of 
models may not be able to account for environmental microfoci 
highly suitable for Histoplasma and may not necessarily directly 
correlate with human exposures, they can enhance our under-
standing the organism’s potential range. Lastly, isolated case re-
ports and outbreaks far outside the Ohio and Mississippi River 
Valleys also confirm a wider area of risk, nationwide, with cases 
documented in humans and animals from coast to coast, in-
cluding in California, New York, Florida, and Alaska [25].

Multifaceted and interdisciplinary approaches are needed to 
systematically and regularly evaluate the geographic distribu-
tion of histoplasmosis, which appears to have changed since the 
1950s. In 2020, the Centers for Disease Control and Prevention 
updated its map of the estimated areas with histoplasmosis, 
drawing upon historical skin test data, recent public health 
surveillance data, case reports, outbreaks, and expert opinion 
(Figure 1) [22]. This map is intended to encourage considera-
tion for histoplasmosis in broad areas, rather than to estimate 

varying levels of geographic risk; however, such a map would 
also be useful for informing clinical practice and public health 
prevention and control strategies, particularly for populations at 
higher risk due to immunosuppression. Furthermore, broader 
awareness about histoplasmosis is important for identifying 
cases of reactivation in immunosuppressed persons.

Our verdict: Histoplasmosis is indeed common in the Eastern 
and Central United States, yet its geographic range is much 
broader than is often appreciated. More data are needed to iden-
tify areas at highest risk, but health care providers throughout 
the United States should consider histoplasmosis in patients 
with compatible symptoms.

3. HISTOPLASMOSIS IS ASSOCIATED WITH BIRD OR 
BAT DROPPINGS

Geography is a key factor in where Histoplasma exposures occur, 
but small-scale environmental conditions, namely, presence of 
bird or bat droppings, are often described as being strongly re-
lated to the disease. This association is most evident in histoplas-
mosis outbreaks. Outbreak investigations have provided many 
opportunities to learn about exposure types, activities causing 

Figure 1. Estimated areas with histoplasmosis in the United States. This map shows the Centers for Disease Control and Prevention’s current estimate of where the fungus 
that causes histoplasmosis lives in the environment in the United States. Darker shading shows areas where Histoplasma is more likely to live. Diagonal shading shows the 
potential range of Histoplasma. Histoplasma is not distributed evenly in the shaded areas, might not be present everywhere in the shaded areas, and can also be outside 
the shaded areas.
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environmental disruption, and the dose–response relationship 
between exposure and disease severity. However, histoplas-
mosis outbreak investigations appear to be over-represented 
in the published literature compared with studies of sporadic 
(ie, nonoutbreak-associated) cases, which likely perpetuates 
the idea that exposure to bird or bat droppings is necessary for 
histoplasmosis. Birds, bats, or their droppings are described in 
more than three-quarters of histoplasmosis outbreaks, but only 
a quarter of persons with sporadic histoplasmosis recall these 
exposures [20, 26]. Because sporadic cases represent ~95% of 
reported cases, most persons with histoplasmosis may, in fact, 
not have clear or memorable exposures to bird or bat droppings, 
an important point for clinicians to consider when evaluating 
patients with compatible illnesses. We continue to be concerned 
about the overreliance on this exposure, as we routinely hear of 
clinicians considering histoplasmosis an unlikely cause of ill-
ness because the patient denied exposure to bird or bat drop-
pings, leading to delayed or missed diagnoses.

Our verdict: Most histoplasmosis outbreaks and some spo-
radic cases are associated with bird or bat droppings or envi-
ronmental disruption. However, health care providers should 
not dismiss the possibility of histoplasmosis in patients without 
such exposures.

THE CLINICAL SPECTRUM OF HISTOPLASMOSIS: 
RECENT INSIGHTS AND KNOWLEDGE GAPS

Histoplasmosis has long been known to vary widely in terms of 
severity and organ systems affected, depending on host immune 
status and inoculum size. The clinical manifestations range 
from self-limited illness to life-threatening disseminated dis-
ease, and complications include pulmonary nodules; erythema 
nodosum; pericarditis; mediastinal lymphadenitis, granulomas, 
and fibrosis; and (though controversial) presumed ocular histo-
plasmosis syndrome [27, 28]. This wide range of disease mani-
festations can make histoplasmosis challenging to recognize.

Limited Epidemiology on Disease Spectrum

Epidemiologic characterization of the various types of histoplas-
mosis among the general population has not been well estab-
lished and is difficult to obtain; one possible reason is that existing 
classification schemes and data collection methods may not 
capture the many and diffuse manifestations of histoplasmosis. 
For example, even though specific International Classification of 
Diseases diagnosis codes exist for histoplasmosis, they are not 
commonly used, with >85% of cases classified as “unspecified” 
forms in health insurance data [18]. Public health surveillance 
also does not routinely collect information about type of histo-
plasmosis and focuses primarily on identifying acute pulmonary 
cases, though enhanced surveillance in Benedict et  al. showed 
that health care providers classified only 39% of cases as acute 
pulmonary; 17% were disseminated, 13% were other forms, and 
30% were unspecified [20].

Community-Acquired Pneumonia

Given that infection is nearly always inhalational, pulmonary 
manifestations are common with histoplasmosis, and acute 
pulmonary histoplasmosis has long been considered the most 
common symptomatic form. Preliminary evidence indeed 
suggests that the signs and symptoms are generally similar to 
those seen with other common causes of pneumonia but are 
distinct from those of other respiratory infections such as in-
fluenza [29]. However, certain symptoms and conditions in 
patients with lower respiratory disease, such as night sweats, 
lymphadenopathy, and pulmonary nodules, are particularly in-
dicative of histoplasmosis [29]. As described above, compatible 
exposure is not necessary but can be helpful; based on outbreak 
investigations, severe acute pulmonary histoplasmosis, partic-
ularly in immunocompetent people, may be more associated 
with intense exposures to bird or bat guano, although further 
study is needed. Given that pneumonia from histoplasmosis 
may be often misdiagnosed and empirically treated as bacte-
rial pneumonia, studies are needed to evaluate its frequency 
in community-acquired pneumonia (CAP) across geographic 
areas, as are cost–benefit analyses of increased Histoplasma 
testing in CAP. Prevalence of histoplasmosis in CAP and acute 
respiratory infections could be assessed in part by using antigen 
and antibody testing in cohorts or surveillance systems.

Lung Nodules

Histoplasma-induced pulmonary nodules, which are often 
associated with asymptomatic infection, are far from clini-
cally insignificant. Because they often appear identical to lung 
cancer on imaging, they can lead to unnecessary, expensive, 
and invasive workups, particularly as computed tomography 
(CT)–based lung cancer screening expands [30]. Mortality 
risk associated with lung biopsies is significant [31], suggesting 
that Histoplasma-induced pulmonary nodules have real public 
health consequences. More research is needed about the use of 
serology testing, radiomics, and other noninvasive methods to 
distinguish between pulmonary findings related to histoplas-
mosis and other diseases to avoid risky lung biopsies when not 
needed [30, 32, 33].

Ocular Histoplasmosis

Other complications also remain neglected in terms of un-
derstanding and reducing their burden on patients’ health. 
Mediastinal and pericardiac histoplasmosis are likely mis-
diagnosed often. Presumed ocular histoplasmosis syndrome 
(POHS) is another prime example of an underrecognized po-
tential complication. Although POHS, a vision-threatening 
condition, is a well-recognized clinical entity [34, 35], the link 
between histoplasmosis and POHS is often met with skepti-
cism. This condition should not be ignored, as it has been 
shown to represent ~40% of histoplasmosis codes in insur-
ance claims data, suggesting that it constitutes a substantial 
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part of the health burden of Histoplasma infection (if it truly 
is the causative agent), potentially affecting hundreds of 
thousands of people [27]. Notably, the geographic distribu-
tion of POHS cases is consistent with the traditional range 
of Histoplasma. Further work to understand its etiology and 
prevalence is needed to help inform early diagnosis and 
treatment strategies [27].

Moving Beyond Neglect

Ultimately, the clinical and radiological similarities between 
histoplasmosis and other diseases indicate a need for increased 
laboratory testing. Awareness of and testing rates for histo-
plasmosis are low, even in areas where it appears to be most 
common [18, 36, 37]. The various available tests to detect his-
toplasmosis (antibody and antigen detection, histopathology, 
culture, and experimental polymerase chain reaction) are un-
questionably challenging to navigate, given their strengths and 
limitations for detecting specific disease manifestations and use 
in different patient populations. Improved laboratory tests and 
testing guidance, particularly for nonspecialist providers, who 
are often the first health care contact for histoplasmosis patients 
[20], would be useful in achieving faster diagnosis and better 
understanding the burden of histoplasmosis nationwide.

In summary, histoplasmosis causes a wide range of illnesses, 
making diagnosis challenging. It can appear similar to other 
types of pneumonia, but certain signs and symptoms may be 
particularly suggestive. It can also cause a wide variety of other 
disease manifestations and complications that deserve further 
exploration.

CHANGES IN UNDERLYING CONDITIONS 
ASSOCIATED WITH SEVERE HISTOPLASMOSIS

HIV: Still an Important Risk Factor

Immunosuppression is classically associated with an increased 
risk for severe forms of histoplasmosis, shown most clearly in 
disseminated histoplasmosis associated with HIV; mortality in 
the affected population remains high, nearly 40% in a recent 
study [38]. However, access to antiretroviral therapy has led to 
a decline in HIV-associated histoplasmosis in the United States 
in the last several decades [17, 39]. Advanced HIV disease re-
mains a persistent problem, and although both the Infectious 
Diseases Society of America’s guidelines for the management 
of histoplasmosis [40] and the “Guidelines for the Prevention 
and Treatment of Opportunistic Infections in Adults and 
Adolescents With HIV” [41] recommend itraconazole prophy-
laxis for histoplasmosis in certain situations, rapid initiation of 
antiretroviral therapy is likely of greater benefit.

Now Most Common: Autoimmune Disease

Clearly, severe and disseminated histoplasmosis remains prob-
lematic for people with HIV, but it is also a growing concern for 

people with autoimmune diseases, now the most frequent type 
of underlying condition (in nearly 20% of patients) among his-
toplasmosis patients reported to public health authorities [20] 
and among histoplasmosis-related hospitalizations [17]. Thus, 
this patient population represents an important group for tar-
geted prevention strategies, starting with increased awareness. 
For patients who are about to begin taking certain tumor ne-
crosis alpha (TNF-α) inhibitors, messaging encourages “tell 
your doctor if you…live or have lived in an area (such as the 
Ohio and Mississippi River valleys) where there is an increased 
risk for getting certain kinds of fungal infections” [42]. Again, 
a clearer picture of these geographic areas could help both the 
public and clinicians recognize the potential risk for histoplas-
mosis and its signs and symptoms earlier, potentially reducing 
severe outcomes.

WHERE DO WE GO FROM HERE?

Advancing scientific knowledge about histoplasmosis and 
identifying further opportunities for prevention require better 
epidemiologic data. However, better epidemiologic data ulti-
mately rely on faster, more reliable diagnostic tests and clearer 
guidance for health care providers about which tests to use and 
which patients to test. More widespread and in-depth public 
health surveillance, including outbreak detection and tracking 
of work-related cases, is also needed for a more complete pic-
ture of histoplasmosis nationwide.

Improved awareness is critically important and underlies 
every aspect of reducing the burden of illness. We urge ex-
perts within the fungal disease community to reconsider and 
critically evaluate some of the enduring beliefs about histo-
plasmosis. Academics, clinicians, and public health experts 
who research and write about histoplasmosis have a respon-
sibility to consider their findings in the context of more re-
cent, though still incomplete, data. Health care providers, too, 
should recognize that some long-standing ideas about histo-
plasmosis may be shifting and that histoplasmosis is likely an 
underdetected cause of respiratory illness. Histoplasmosis is 
not a “medical zebra” to be considered only rarely. For public 
health professionals, the path forward involves strengthened 
surveillance systems to detect histoplasmosis, along with 
targeting prevention efforts and communicating about the 
disease to the general public. Public knowledge about histo-
plasmosis is especially important for people with underlying 
medical conditions and those who participate in work-
related or recreational activities known to be associated with 
Histoplasma exposure.

Histoplasmosis clearly causes substantial illness, yet it re-
ceives far less attention than other diseases with similar or even 
lower and less widespread public health burdens. Having gone 
overlooked for far too long, it is time for renewed efforts to 
better characterize this neglected disease.
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