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Modeling strongyloidiasis risk in the United States
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A B S T R A C T

Objectives: To provide a spatial risk assessment for the neglected disease strongyloidiasis in the United
States by prioritizing areas with high probability of Strongyloides stercoralis presence and to offer
recommendations for targeted screening and surveillance.
Methods: The risk assessment was based on a species distribution model with parasite occurrence data
and ecologically important environmental variables as input and local habitat suitability for the species
as output. The model used a maximum entropy algorithm and occurrence records and environmental
data from public sources. This ecological risk assessment was coupled to socioeconomic factors using
multi-criteria analysis.
Results: The model predicts suitable habitat for the parasite in ten states beyond the southeastern United
States where it has been recorded including states in the south, east and northeast, and west coasts.
Conclusions: We recommend strongyloidiasis should be reportable in 16 states at high risk and uniform,
near universal solid organ transplant screening should be implemented alongside approaches to
heighten clinical suspicion.
© 2020 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
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Research in context

Evidence before this study: We searched PubMed, Google
Scholar, and Web of Science for peer-reviewed articles and case
reports on strongyloidiasis in the United States, using the search
terms “Strongyloides stercoralis”, “strongyloidiasis”, and “United
States”, up to April 1, 2020. Epidemiological surveys and case
reports from the last century suggest autochthonous transmission
of the neglected soil-transmitted helminth, Strongyloides stercor-
alis, in the American south and southeast. After a decades-long
hiatus of inquiry, studies in the 2010s suggest the persistence of
strongyloidiasis in certain US locales, sometimes at higher than
historically estimated prevalence rates (7.3% and 16.5% compared
to a historic high of 3.8%). No studies have used reported cases
and records of S. stercoralis to predict a risk map of strongyloidi-
asis in the United States, where epidemiology of the infection is
poorly characterized but from which a majority of states report
deaths.
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Added value of this study: By synthesizing data from diverse
sources, we identified likely autochthonous cases of strongyloidi-
asis in the United States, often outside of the generally held
geographic range of the southeast. We used this species occurrence
data as input, along with ecologically important environmental
variables, for a species distribution model that predicts local
habitat suitability for S. stercoralis as output. Our model provides a
spatial risk assessment for the parasite in the United States by
prioritizing areas with high probability of S.stercoralis presence.
This ecological risk assessment was coupled to socioeconomic
factors using multi-criteria analysis. Based on this US-specific
composite risk assessment, we offer recommendations for
targeted screening and surveillance in 16 states at high risk,
where strongyloidiasis is not currently reportable.

Implications of all the available evidence: Our model predicts
suitable habitat for S. stercoralis in ten states beyond the
southeastern United States where it has been recorded including
states in the south, east and northeast, and west coasts. We
recommend strongyloidiasis should be reportable in 16 states at
high risk and uniform, near universal solid organ transplant
screening should be implemented alongside approaches to
heighten clinical suspicion. Our model can be used to efficiently
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direct research and public health resources to communities most
at risk for strongyloidiasis in support of obtaining more reliable
prevalence estimates, a prerequisite for disease control.

Introduction

The soil-transmitted helminth (STH), Strongyloides stercoralis
causes the neglected disease strongyloidiasis. Infection resulting
from S. stercoralis is the most chronic and deadly of the soil-
transmitted helminthiases; complications are associated with high
mortality. It is estimated that hundreds of millions of people
globally are infected with S. stercoralis and, without adequate
anthelmintic therapy, may be chronically infected for life owing to
a unique auto-infective component of the parasite’s life cycle
(Boulware et al., 2007). Chronic and latent strongyloidiasis can
become life-threatening through hyperinfection and/or dissemi-
nation syndromes (Genta,1989; Boulware et al., 2007; Croker et al.,
2010; Jariwala et al., 2017), with hyperinfection resulting in
mortality in up to 87% of reported cases (Genta,1989). In the United
States, deaths from strongyloidiasis have been reported in 36 of 50
states, with the majority (62.3%) of deaths occurring among
persons born in the United States (Croker et al., 2010).

The STH are a group of human parasites responsible for some of
the most common neglected tropical diseases (NTDs). Though
these NTDs predominantly occur in poor countries in the tropics,
these infections are not exclusively restricted to the tropical
developing world; in fact, many NTDs are endemic to the
developed world including the wealthiest countries, though
accurate prevalence estimates are typically not available and the
epidemiology of these infections are largely unknown (Hotez et al.,
2016).

With a few exceptions from recent work, active surveillance to
detect STH has not been conducted in the United States since the
early 1980s. As summarized by Starr and Montgomery, studies
published in the period 1942–1982 document that STH were
endemic to large swaths of the American south and Appalachia
(Starr and Montgomery, 2011), with prevalence rates for some
species exceeding or approaching 20%, which is the World Health
Organization threshold for mass drug administration (World
Health Organization, 2011).

Since the last century, it has been established that S. stercoralis
is present primarily in the southeastern United States, though this
species was far less frequently surveyed through active surveil-
lance studies than the more common STH: Ascaris lumbricoides,
Trichuris trichiura, and hookworm species (Starr and Montgomery,
2011). Its exclusion from many United States surveys in the last
century may be because, prior to the introduction of serology and
molecular diagnostics, S. stercoralis was more difficult to detect in
human stool samples owing to irregular larval output (Siddiqui and
Berk, 2001). While uncomplicated cases are more routinely
missed, case reports of deaths, hyperinfection, and disseminated
strongyloidiasis have been described in a majority of states,
including reports out of Galveston, Texas in the 1980s and 1990s in
Texas residents (Purvis et al., 1992; Haque et al., 1994; Croker et al.,
2010).

The highest historic prevalence reported for S. stercoralis was
3.8% (Starr and Montgomery, 2011). A renewed attention to STH in
the United States began in the 2010s, when hookworm was
detected in 34.5% of the individuals and strongyloidiasis in 7.3% of
them in a sample of residents in rural Alabama (McKenna et al.,
2017). State and federal public health officials assessed the
prevalence of S. stercoralis antibodies in a rural Appalachian
population, and found that 1.9% of the sample they screened in
rural Kentucky tested seropositive (Russell et al., 2014). A recent
study in Texas suggests ongoing autochthonous transmission of S.
stercoralis in a central Texas community, where 16.5% of individuals
tested seropositive (Singer et al., 2020). Yet, strongyloidiasis is not
reportable in Alabama, Kentucky, Texas, or any other state,
suggesting that even passive surveillance is not conducted for
this infection. Organ donor screening for S. stercoralis is not
uniformly practiced among United States organ procurement
organizations (OPOs); only 10% of all U.S. OPOs screen donors for
this infection (Abanyie et al., 2015; Camargo et al., 2019).
Seroprevalence in human and canine or other animal populations
with zoonotic potential remains unknown throughout the United
States.

Given the decades-long gap in STH surveillance in the United
States, and contemporary results which suggest these infections
persist in at least some regions, United States health officials and
policymakers have reason to seek to initiate and expand strategic
surveillance to identify whether and where STH pose a threat to
public health. Active surveillance is a resource-demanding public
health activity; as such, its optimal implementation requires a
systematic and data-driven approach.

The objective of this study is to provide a spatial risk assessment
of strongyloidiasis in the United States to highlight regions with
elevated risk and to provide recommendations for targeted
screening and surveillance. It first uses species distribution
modeling techniques developed by ecologists to predict suitable
habitat for S. stercoralis based on occurrence records for the species
and environmental layers pertinent for its ecological persistence.
This ecological risk assessment is then modified to provide a
composite risk assessment using poverty data for the United States
in a multi-criteria analysis (MCA).

Methods

Study area

The study area for species distribution model (SDM) construc-
tion was delimited at the south by the 5.458�N line of latitude
along the Panama-Colombia border, by the coasts of North and
Central America to the east and west, continued by the lines
�179.166�W and 52.727�W and the line 83.125�N at the north,
whereby all the S. stercoralis occurrence points are enclosed (see
Figure 1). The study area was divided into 16,058,360 cells at a
resolution of 2.5 arc-min, with each cell area 4 km2. For the MCA,
the study area was restricted to the continental United States for
risk analysis based on poverty data.

Species distribution model

Data
S. stercoralis species occurrence data were obtained from

biodiversity databases, museum collections, published literature,
one county health department with a history of reporting
strongyloidiasis, and an active surveillance field study in central
Texas, the results of which have been reported separately (Singer
et al., 2020) (see Acknowledgements for more detailed information
on databases and collections). A systematic search of PubMed
(with no filter on dates of coverage; the database starts in 1950)
and Google Scholar (no date filter) was carried out from October to
December 2018 using the search terms “latitude” AND “longitude”
AND “Strongyloides stercoralis”. All references were managed with
Zotero Version 5.0. To be included in the model, occurrence records
had to specifically reference laboratory confirmed cases of S.
stercoralis in any country within the study area. All data were
georeferenced using the MaNIS protocol (http://georeferencing.
org/georefcalculator/gc.html, Accessed 2019 August 21), and error
was estimated following established best practices (Chapman and
Wieczorek, 2006). Due to the spatial resolution of the analysis, only
records with an estimated error less than 2.5 arc-min were

http://georeferencing.org/georefcalculator/gc.html
http://georeferencing.org/georefcalculator/gc.html


s

f

9
e
e
s
s
d

Figure 1. Species distribution model for Strongyloides stercoralis. Continuous grey scale; light to dark represents relative species suitability values 0-1�0.

Table 1
Environmental features for species distribution models.

Features

Annual mean temperature
Mean diurnal range [mean of monthly (max temp–min temp)]
Isothermality (mean diurnal range/temperature annual range) (�100)
Temperature seasonality (standard deviation � 100)
Max temperature of warmest month
Min temperature of coldest month
Temperature annual range
Mean temperature of wettest quarter
Mean temperature of driest quarter
Mean temperature of warmest quarter
Mean temperature of coldest quarter
Annual precipitation
Precipitation of wettest month
Precipitation of driest month
Precipitation seasonality (coefficient of variation)
Precipitation of wettest quarter
Precipitation of driest quarter
Precipitation of warmest quarter
Precipitation of coldest quarter
Compound topographic index

368 R. Singer, S. Sarkar / International Journal of Infectious Diseases 100 (2020) 366–372
retained for modeling purposes. Records with known or assumed
travel history, such as those reported from Veterans Affairs
facilities or in immigrants, were excluded.

Model construction
The species distribution model was constructed from S.

stercoralis occurrence points and environmental layers using the
Maxent software package (Version 3.4.0) (Phillips et al., 2016),
which employs a maximum entropy algorithm. Maxent has been
demonstrated as robust for modeling species distributions from
presence-only records for a large variety of taxa (Elith et al., 2006).
Maxent was run with duplicates permitted so that in select
instances there was more than one sample per pixel; this was
deemed appropriate in the context of reported occurrence cases
from the same location in different years (corresponding to
separate studies of unique individuals in the same institution) and
in the context of unique residences with confirmed cases from the
same community under study (with only one case per household
represented). In accordance with published recommendations
(Phillips et al., 2006; Phillips and Dudík, 2008), Maxent was
implemented with features of five classes: threshold, hinge, linear,
quadratic, and product features (Phillips and Dudík, 2008). The
convergence threshold was set to a conservative 1.0 � 10�5.
Averages over 100 replicate models were computed for the area
under the receiver operating characteristic (ROC) curve (AUC). The
test: training ratio was set to 25:75 for each model, so that models
were constructed using 75% of the data and tested with the
remaining 25%. To reduce model overfitting, the regularization
multiplier was kept at the default of 1.

To assess model performance, a conservative threshold of 0.9
was used for the test AUC, where an optimal model is represented
by an AUC approaching 1 and a model that predicts specie
occurrences at random would have an AUC of 0.5. The minimum
threshold suggested in published recommendations is an AUC o
0.7 (Elith et al., 2006).

The 20 environmental layers used are listed in Table 1; 1
bioclimatic variables were sourced from the WorldClim databas
(www.worldclim.org; last accessed September 15, 2019) and on
topographic variable, the compound topographic index, wa
sourced from the Hydrologic Derivatives for Modeling and Analysi
database (Verdin, 2017). Environmental layers were processe

http://www.worldclim.org
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using the Spatial Analyst extension of ArcGIS Pro (version 2.4.0) to
ensure identical geographic extent, projection, and cell size.

SDM output and its interpretation
The output from Maxent consists of relative habitat suitability

values between 0 and 1. When normalized by division with the
highest value, these values can be interpreted as the relative
probabilistic expectation of the species’ presence in a geospatial
cell.

Ecological risk
With the aim of assessing risk of strongyloidiasis in a given

locale, ecological risk was quantified by relative probabilistic
expectation of S. stercoralis presence in each cell. Species suitability
greater than 0 represents the minimal ecological conditions
required for an infection to spread and establish an autochthonous
transmission cycle in an area. Where ecological risk is present,
anthropogenic factors become critical determinants of the
likelihood that an endemic transmission cycle may be established.

Multi-criteria analysis

Economic data
Poverty microdata were obtained from the Integrated Public

Use Microdata Series, taken from the 2017 (5-Year Estimates)
American Community Survey of the United States Census Bureau
(Manson et al., 2019). The geographic level of data used is the
Public Use Microdata Sample Area (PUMA); PUMAs are the
smallest geographic units associated with household-level census
data and roughly follow county boundaries, containing between
100,000 to 200,000 residents each. Poverty is expressed as a ratio
of income to poverty level in the past 12 months, and contains data
for the United States population for whom poverty status is
determined. The data are categorized into 7 variables: under 0.50,
0.50–0.99, 1.00–1.24, 1.25–1.49, 1.50–1.84, 1.85–1.99, and 2.00 and
over. Ratios below 100 percent of the federal poverty level are
below the official poverty definition, with ratios below 50 percent
of the poverty level representing the most severe poverty, having
income below half the federal poverty threshold.

Anthropogenic risk
It is well-established that degree of poverty is associated with

infrastructure and housing conditions, which in turn are strong
predictors of infection with intestinal parasites (Starr and
Montgomery, 2011; Russell et al., 2014; McKenna et al., 2017;
Singer et al., 2020). Economic insecurity increases the odds of
inadequate household plumbing; households with incomes twice
the PUMA median have been found 1.5 times more likely to have
complete plumbing (Deitz and Meehan, 2019), a primary protec-
tive factor against STH like S. stercoralis. Though it may assume a
more direct relationship between income and infection risk than
ideal, we use severe poverty as a proxy for anthropogenic risk for
strongyloidiasis. In the absence of complete sanitation data at the
household level, we assume this extreme measure of poverty is
among the most relevant variables available that may help predict
risk of strongyloidiasis.

Non-dominated alternatives
Any attempt to integrate ecological and anthropogenic risk

requires MCA for which a wide variety of techniques are available
(Moffett and Sarkar, 2006). However, methods that are consistent
with standard economic theory require quantitative weights to be
attached to the criteria (Moffett et al., 2006). However, in the
present case, any attempt to assign quantitative weights to the
ecological and anthropogenic risk factors for infection would not
only be arbitrary but would be open to objections that they were
not elicited from the preferences of a representative sample of
stakeholders. Therefore, this analysis used a method that does not
require weights on criteria, namely, dominance (Sarkar and Garson,
2004; Moffett and Sarkar, 2006), or the identification of non-
dominated alternatives. The alternatives were PUMA spatial units.
One alternative (that is, PUMA) “dominates” another with respect
to performance if it has either higher ecological or anthropogenic-
based risk, and neither its ecological risk nor its anthropogenic risk
is lower than that of the other alternative (or PUMA). An alternative
(or PUMA) spatial unit is “non-dominated” if no alternative
dominates it. (The non-dominated set of alternatives corresponds
to the Pareto optimal set of standard economic theory). The
collective risk of the set of non-dominated solutions is higher than
that of the other alternatives, none of which is worse off than all of
the non-dominated solutions according to both criteria. Multi-
criteria analyses were performed using ArcGIS Pro.

Results

Strongyloides stercoralis biogeography

While it is known that Strongyloides species can occur in many
tropical, subtropical, and temperate settings, autochthonous
transmission in the United States has only generally been
established for the southeastern states, especially rural Appala-
chia. Our data collection and collation extended the known
distribution of S. stercoralis in the United States into ten states
outside of the southeastern United States (as defined by the U.S.
Geological Survey, excepting Kentucky, which is known to have
cases): Arizona, California, Connecticut, Delaware, Maryland, New
Jersey, Ohio, Texas, Virginia, and West Virginia.

Species distribution model

Data
A search of the PubMed database yielded 39 articles, none of

which contained coordinates for S. stercoralis within the study area.
An initial search of the Google Scholar database yielded 360
articles; a filter was applied with the terms AND “Mexico” OR
“United States” OR “Canada”, refining the yield to 191 articles, with
duplications. A thorough search by hand of references resulted in
additional articles that satisfied inclusion criteria. As appropriate,
authors were contacted for further detail if insufficient geographic
data were provided in the article; in two cases, contact with
authors at county, state, and federal public health agencies
permitted the extraction of data from pertinent studies. After
accounting for duplicates, exclusion criteria, and spatial require-
ments, 28 occurrence records were retained from the literature.
Museum collections and biodiversity databases yielded one
occurrence data point, and a county health department collecting
strongyloidiasis data yielded another nine. Field investigations
yielded seven additional occurrence points, representing seven
separate households, often containing more than one case, with no
travel history.

From a combination of literature search, museum collections,
biodiversity databases, county health department data, and field
investigations, 45 records satisfied inclusion criteria and spatial
resolution requirements and were retained for species distribution
modeling. No records originated from Canada, three records came
from Belize, three records came from Mexico, and 39 records came
from the United States.

Model
Model performance was judged by the test AUC. The average

test AUC for the 100 replicate models was 0.973, and thus above the
threshold of 0.9, with a standard deviation of 0.032. In addition to
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the high AUC, model predictions are likely reliable given the 45
presence records used to construct the model; a past study
suggests reliability of Maxent models using more than ten
presence records (Wisz et al., 2008).

Ecological risk
Ecological risk quantifies probable exposure to S. stercoralis due

to its ecological suitability in a given cell, and is represented by the
map in Figure 1. Twelve out of 45 (27%) occurrence records fell in
cells with habitat suitability �0.5, while the majority (73%) of
occurrence records fell in cells with habitat suitability �0.5. There
is a high probability (�0.5) of S. stercoralis in specific areas of the
following states: Arizona, Arkansas, California, Connecticut,
Delaware, Kentucky, Louisiana, Maryland, New Jersey, North
Carolina, Ohio (only Scioto and Lawrence counties), South Carolina,
Tennessee, Texas, Virginia, and West Virginia (Figure 1). This list
should not be viewed exhaustive; it may reflect the limited data
available as input for the model.

Multi-criteria analysis

The non-dominated set of at-risk solutions is displayed in
Figure 2 and Table 2. When we consider ecological risk and
anthropogenic risk in the multi-criteria dominance analysis, six
unique PUMAs are in the non-dominated set, with Los Angeles
County represented three times, for a total of eight non-dominated
solutions with PUMAs in: Santa Barbara and Los Angeles Counties,
California; Richmond City, Virginia; Brazos County, Texas; Phila-
delphia, Pennsylvania; and Chicago, Illinois.

Two of these cases (Philadelphia and Los Angeles) have
occurrence incidences of S. stercoralis. Since we do not know the
actual weights of the criteria, we would not expect all of the non-
dominated solutions to be high-risk for strongyloidiasis, especially
not outliers that feature very low and far to the right, such as
Chicago (Figure 2). To differing degrees, the PUMAs in Santa
Barbara, Los Angeles, and Brazos Counties as well as Richmond,
have high suitability for the presence of the parasite, and, where
anthropogenic risk factors coexist, are foci of elevated concern for
strongyloidiasis.

Discussion

Consistent with previous studies, our model predicts that the
Cumberland Valley region of Kentucky is a potential hot zone for
strongyloidiasis (Russell et al., 2014). This result reinforces the
suggestion that the state of Kentucky should make strongyloidiasis
a reportable condition and should work to promote clinical
Figure 2. Severe poverty and Strongyloides stercoralis suitability. Triangles represent non-
to Poverty Ratio: Estimates of individuals per Public Use Microdata Sample Area with 
suspicion for the infection regionally. This is particularly critical i
the case of organ donation and transplantation amongst Kentuck
residents; the screening process in these cases should be extremel
sensitive to detecting active and latent strongyloidiasis in bot
donors and recipients. Other immunocompromised patients
including cancer patients or those on steroid therapy, should als
be screened prior to the initiation of treatment.

Despite a study that detected strongyloidiasis in residents o
Lowndes County, Alabama (McKenna et al., 2017), this area had 

predicted suitability of <0.1. The lab-confirmed cases of strongy
loidiasis in Lowndes County were found in local-born resident
without travel history. While these cases fit our inclusion criteria
we were unable to obtain geographic data of sufficient resolutio
for them, and their absence as input data for our model likel
resulted in an underestimation of S. stercoralis suitability in thi
region. In the absence of occurrence records, Lowndes Count
would not be predicted as suitable unless other occurrence record
were similar enough in environmental profile. This discrepanc
with the literature likely indicates that our risk analysis i
conservative: whereas all areas predicted to have high risk ar
actually at high risk, not all high risk areas were so identified by ou
analysis. The case of Lowndes County, Alabama, also points to th
critical importance of reliable surveillance––a dearth of know
occurrence data for a neglected parasite compromises th
predictive power of modeling attempts.

Four occurrence points reported from the literature represen
institutional settings in Staten Island, New York, and Philadelphia
Pennsylvania; S. stercoralis suitability in Staten Island approache
0.5, at 0.476 and was less than 0.2 in Philadelphia. It is generall
known that the risk of strongyloidiasis is greater for residents o
institutional settings and our findings combined with the literatur
highlight that even in a moderately hospitable climate, wher
anthropogenic conditions permit, strongyloidiasis can thrive
meriting special care in those settings (Yoeli et al., 1972; Brau
et al., 1988).

Due to ten occurrence points on the west coast, a heav
distribution in California is predicted, meriting further investiga
tion to clarify whether or not autochthonous transmission is trul
occurring in this region.

Limitations

In many cases, travel history for the individuals represented i
the occurrence points could not be obtained or verified; that is, th
specific locale where infection was acquired is unknown. Thi
study would not have been possible had we excluded occurrenc
points for which travel history was simply unknown, as this woul
dominated solutions, those which have no alternatives above or to the right. Income
income less than half the poverty threshold.



Table 2
Non-dominated solutions from multi-criteria analysis.

Location Predicted S. stercoralis
suitability

Estimated individuals per PUMA with income less than half
of povertya

South Coast Region PUMA, Santa Barbara County, California 0.97183 17,370
Los Angeles City PUMA, Los Angeles County, California 0.94658 20,664
Los Angeles City PUMA, Los Angeles County, California 0.91255 23,793
Los Angeles City PUMA, Los Angeles County, California 0.90667 25,134
Richmond City PUMA, Richmond City, Virginia 0.51472 29,175
College Station and Bryan Cities PUMA, Brazos County, Texas 0.48932 31,376
Philadelphia City PUMA, Philadelphia, Pennsylvania 0.2722 31,628
North and South Lawndale, Humboldt Park, East and West Garfield Park PUMA,
Chicago, Illinois

0.02693 33,513

a Source: American Community Survey, 2013–2017 5-year estimates.
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have resulted in a prohibitively small sample size. Our exclusion
criteria at least excluded the clearest cases of assumed travel
history, i.e. veterans of overseas conflicts. Additionally, indepen-
dent of where the infection was acquired, if climatic and sanitation
factors are sufficiently suitable, the probability of an endemic
transmission cycle in areas where the parasite is present is high.

As previously mentioned, limited species occurrence data
owing to a lack of surveillance efforts increases the likelihood of
large geographic gaps in the predictive model. In addition to poor
sensitivity of standard stool methods, the difficulty in diagnosing S.
stercoralis infection is exacerbated by the general lack of clinical
suspicion and awareness of strongyloidiasis. More sensitive
diagnostics, including serological and molecular assays, are still
not widely used as routine diagnostic tools, including in capable
laboratories in developed economies.

An important limitation is the reliance on Census economic
data, which are only as reliable as participation. In particular, some
of the most vulnerable, lowest income PUMAs may contain
households for which participation in Census surveys is known to
be low, resulting in systematic undercounting for many commu-
nities. This may mean that our multi-criteria analysis relying on
poverty data may have missed some PUMAs that in reality would
fall into our non-dominated alternatives set, representing high-
risk areas.

Public health implications

Given the resources required to conduct field investigations for
infectious disease, the American research community and policy-
makers interested in characterizing the burden of strongyloidiasis
will need to be strategic in choosing sites for active surveillance.
This modeling study provides a method to inform where active
surveillance for this STH should be focused in the United States,
enabling public health officials and policymakers to most
efficiently direct limited resources to maximize prevalence
estimates over our large national population.

Beyond research, we recommend that disease reporting for
strongyloidiasis be adopted in at least the states at high risk for
parasite suitability: Arizona, Arkansas, California, Connecticut,
Delaware, Kentucky, Louisiana, Maryland, New Jersey, North
Carolina, Ohio, South Carolina, Tennessee, Texas, Virginia, and
West Virginia. We also advocate heightened clinical suspicion and
public awareness for this infection, through public health
education programming and continuing medical education.

Stricter, uniform solid organ transplant screening for both donors
and recipients should be implemented not just in the aforemen-
tioned states, but in anycase where either donoror recipient has ever
traveled to any of these states. Again, this list is not exhaustive of the
potential states where strongyloidiasis may be present. Given the
gravity of hyperinfection and disseminated strongyloidiasis in the
case of immunocompromisedtransplantrecipients, it may bewise to
implement universal screening of donors and recipients; when
adopted, this practice has been found to save lives, and its utility is
not always dependent on known epidemiological risk factors (Al-
Obaidi et al., 2019; Camargo et al., 2019).
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