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Cysticercosis has emerged as a cause of severe neu-
rologic disease in the United States that primarily affects
immigrants from Latin America. Moreover, the relevance
of cysticercosis as a public health problem has been high-
lighted by local transmission. We searched the biomedical
literature for reports documenting cases of cysticercosis ac-
quired in the United States. A total of 78 cases, principally
neurocysticercosis, were reported from 12 states during
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1954-2005. A confirmed or presumptive source of infection
was identified among household members or close personal
contacts of 16 (21%) case-patients. Several factors, includ-
ing the severe, potentially fatal, nature of cysticercosis; its
fecal-oral route of transmission; the considerable economic
effect; the availability of a sensitive and specific serologic
test for infection by adult Taenia solium tapeworms; and
the demonstrated ability to find a probable source of infec-
tion among contacts, all provide a compelling rationale for
implementation of public health control efforts.

ysticercosis, infection with the larval stage of the pork
tapeworm, Taenia solium, is a known cause of illness
and death in humans (1,2). Neurocysticercosis, the most
serious form of the disease, occurs when larvae invade
the central nervous system. The disease is dependent on
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a 2-host life cycle in which humans serve as the definitive
host and pigs as the intermediate host. Eggs, which are di-
rectly infectious, are shed in the feces of humans infected
with the adult tapeworm. When these eggs are ingested by
pigs, larvae emerge from the eggs, penetrate the intestinal
mucosa, and disseminate through the bloodstream to vari-
ous tissues where the larval stage, or cysticercus, develops.
The cycle is completed when humans, the only naturally
infected definitive host, consume raw or undercooked pork
containing cysticerci, which attach to the small intestine
and develop into the adult tapeworm. However, humans
may also become infected with the larval stage when they
ingest T. solium tapeworm eggs, typically in contaminated
food or water. Cysticercosis is therefore a fecal-oral-trans-
mitted disease acquired by ingestion of eggs excreted in the
feces of a human tapeworm carrier.

Cysticercosis is widely prevalent in Latin America,
Asia, and parts of Africa; 50 million persons are infected
globally (2,3). The disease is routinely seen in the United
States in immigrants from disease-endemic regions, partic-
ularly Latin America (4,5). Recent attention has focused on
cysticercosis as one of the neglected infections associated
with poverty in the United States and also as a major cause
of preventable epilepsy (6). The relevance of this parasitic
infection as a public health problem in the United States
has been highlighted by reports of autochthonous cases
(7). This phenomenon was underscored by Schantz et al.
in their report of an outbreak of cysticercosis in an Ortho-
dox Jewish community in New York City in 1990-1991
(8). Several other publications, particularly over the past
25 years, have documented cysticercosis acquired in the
United States (5,7-25). We present an aggregation of these
published reports and discuss the attendant public health
issues, including policy implications and approaches to
prevention.

A search of PubMed was conducted by using the terms
cysticercosis, neurocysticercosis, Taenia solium, taeniasis,
and United States. Web-based searches were also con-
ducted by using the same terms. Articles were reviewed for
cases of locally acquired cysticercosis or reference to other
publications documenting cysticercosis in persons without
a history of travel outside the United States. Chapters in
books dealing exclusively with cysticercosis and selected
infectious disease texts were also reviewed.

We defined a case of cysticercosis as confirmed if
there were clinical manifestations consistent with cystic-
ercosis and a positive serologic test result or evidence of
infection based on biopsy findings. A presumptive case
was defined by clinical and imaging studies indicative of
cysticercosis but lacking serologic or biopsy confirma-
tion. An autochthonous case was defined as cysticercosis
in a US-born person with no history of travel to a disease-
endemic area before onset of symptoms indicated in the

publication. Case-patients with any such travel history,
independent of duration, or those for which information
on travel was not reported, were excluded from consider-
ation as locally acquired.

Twenty publications from 1954 through 2004 that doc-
umented 78 total cases of US-acquired cysticercosis from
12 states were identified (Table 1). Five (25%) reports de-
tailing 44 (56.4%) cases were from California, all from Los
Angeles County. Neurocysticercosis was most commonly
reported (97.4%), although ocular (1) and subcutaneous (1)
infections were also observed. No deaths were reported,
but long-term follow-up of clinical status was rarely report-
ed. Demographic information was typically not provided.
However, among studies reporting such data, the mean age
of case-patients with locally acquired infection was 21.3
years (range 14 months—80 years). Ages for several pediat-
ric patients were not reported; therefore, the available data
on age must be viewed with caution. Among those few re-
ports providing information on gender, 10 cases were in
female patients and 6 were in male patients. Information on
race or ethnicity was rarely included.

Nine reports documented multiple cases of US-ac-
quired cysticercosis (5,7,9-11,15,17,19,23). In the New
York City cluster of neurocysticercosis, 4 initial cases in
which patients experienced seizures were identified, and an
additional 7 persons were found to be seropositive. Inves-
tigation determined that the probable sources of infection
were domestic workers with tapeworm infection who had
emigrated from areas endemic for taeniasis/cysticercosis.

In a pilot cysticercosis surveillance system conducted
in Los Angeles County from 1988 through 1990, ten locally
acquired cases were identified and represented 7% of 138
total incident cases (15). The mean age of these patients
was 13.7 years (range 4-33 years), and 7 (70%) patients
were female. Most patients (70%) were Hispanic, 2 (20%)
were white, and 1 (10%) was black. It is noteworthy that
7 additional cases of cysticercosis were identified in im-
migrants from disease-endemic areas who were long-term
residents (mean length of residency 15.4 years) and had no
history of additional travel or exposure outside the United
States since their immigration (Table 2). This phenomenon
has also been recognized by McCormick (20), who report-
ed 20 cases of cysticercosis among foreign-born persons
with >10 years residence in the United States and no his-
tory of subsequent travel, and by Earnest et al. (19), who
documented 5 such cases with >7 years residence (Table
2). Given that the median incubation period for cysticerco-
sis has been estimated to be 3.5 years (26), some of these
cases may reflect additional local transmission and thus
may indicate a risk for exposure to visitors (family and/or
friends) from areas endemic for T. solium tapeworm infec-
tion or exposure at a social event where visitors or recent
immigrants may have helped prepare food. Similarly, 32
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Table 1. Published reports of cysticercosis cases that were acquired in the United States, 1954—2005

Year of No.
Location onset or report  cases Form Probable or suspected source Reference
Minnesota 2005 1 Neurologic NR 9)
Chicago, IL 1996 2 Neurologic NR (20)
Oregon 1995-2000 5 Neurologic 1 had a household visitor from a disease- (11)
endemic area
Chicago, IL 1986-1994 8 Neurologic 4 had recent visitors from disease-endemic (12)
areas
Houston, TX 1985-1991 1 Neurologic NR (13)
South Carolina 1990 1 Neurologic Neighbor’s friends from a disease-endemic area (14)
Boston, MA 1990 1 Neurologic Father with tapeworm (14,15)
Los Angeles, CA 1988-1990 10 Neurologic Household contact with tapeworm in 2 cases (16)
New York 1989 4t Neurologic Domestic employees, 1 who had tapeworm (8)
North Carolina 1989 1 Neurologic Seasonal workers from disease-endemic area (14)
Boston, MA 1986t 1 Neurologic NR a7)
Los Angeles, CA 1980-1986 14 Neurologic NR (18)
Denver, CO 1976-1985 1 Neurologic NR (29)
Los Angeles, CA 1981-1982 7 Neurologic NR (20)
Los Angeles, CA 1973-1983 12 Neurologic NR (5)
Los Angeles, CA 1979 1 Subcutaneous Domestic employee who had tapeworm (21)
Pennsylvania 1979t 1 Neurologic Father who had tapeworm (22)
Hershey, PA 1975 1 Ocular NR (23)
Louisiana 1954 3 1 case neurologic and NR (24)
subcutaneous
Louisiana 1954 1 Neurologic NR (25)

*Some reports did not name specific cities within the state. NR, not reported.

fThere were 7 additional seropositive cases detected in the community from which the initial cases were identified.

cases of cysticercosis in US-born residents who had trav-
eled to disease-endemic areas were noted in the articles re-
viewed. Given our strict definition, these were considered
as travel-related cases but may in fact include cases of au-
thochthonous cysticercosis.

Among this series of US-acquired cysticercosis a
probable source (T. solium tapeworm carrier) was identi-
fied for 6 cases and presumptive source (close contacts
from disease-endemic areas) for 10. This finding repre-
sents 21% of the cases despite the fact that information
on a source of infection was not reported, and perhaps not
sought, for most cases. In the Los Angeles County pilot
surveillance system, follow-up, which included examina-
tion of stool samples from close contacts, was conducted
for 72 patients. A tapeworm carrier(s) was found among
contacts for 5 (7%) of these patients. Although the num-
bers were small, a probable source was identified more
commonly among US-born patients (22%) than among
those who were foreign born (5%).

Discussion

Cysticercosis is generally viewed as a disease of devel-
oping countries or immigrants from areas where the disease
is endemic. However, our review underscores that cysticer-
cosis acquired in the United States can occur in many geo-
graphic regions of the country. Moreover, when looked for,
a likely source of infection can frequently be found, prin-
cipally among household members who are major sources

of eggs and therefore infection. Like other fecal-oral-trans-
mitted diseases, cysticercosis can be spread either directly
or through contaminated food. Persons infected with the
adult T. solium tapeworms are typically asymptomatic and
may not be aware of their infection or of the potential risk
to themselves and others. If hygiene is poor, transmission
of eggs may occur, particularly within households where
repeated opportunities for exposure exist. Even in areas
where cysticercosis is endemic, the disease is recognized
as a focal disease with clustering of cases identified around
tapeworm carriers (27). This focal nature makes cysticerco-
sis particularly amenable to public health follow-up and di-
rected control efforts. The ability to find a probable source
of infection among contacts to patients with cysticercosis
shows that public health follow-up can be successfully con-
ducted. Treatment of tapeworm carriers can eliminate them
as possible sources of continuing infection. Such follow-up
is routinely conducted by the Los Angeles County Depart-
ment of Public Health.

The number of cases of cysticercosis acquired in the
United States reported in the biomedical literature is clearly
a minimum estimate. Because cysticercosis is not a notifi-
able condition in most jurisdictions and surveillance sys-
tems are rarely implemented, reliable information on US
transmission is unavailable, and the true prevalence of
locally acquired disease is largely unknown. Therefore,
it is uncertain what proportion of actually occurring au-
tochthonous cases our review represents. We are aware of
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Table 2. Reports of cysticercosis in immigrants with long-term
residency and no history of foreign travel after arrival in the
United States

No. Mean years of
Location cases residency Reference
Los Angeles, CA 7 15.4 (16)
Denver, CO 5 >7 (29)
Los Angeles, CA 20 >10 (20)

several recognized cases of cysticercosis acquired in the
United States, including cases in which a source has been
determined, but not reported in the literature (M. Tormey,
pers. comm.). Moreover, as our review indicates, several
publications have documented cysticercosis in immigrants
with long-term continuous residence in the United States;
some of these infections may have been locally acquired.
It is also possible that cysticercosis cases assumed to have
been travel related may, in fact, have been autochthonous.
In addition, analysis of US mortality data identified 33
cysticercosis deaths among US-born residents over a 13-
year period (1990-2002), which represented 15% of all
cysticercosis deaths (28). However, it was not possible to
ascertain from mortality records how many, if any, of these
cases may have been acquired in the United States.

Our findings must be viewed with caution. Given that
more than half of the case-patients were from Los Ange-
les County, where travel back and forth to Mexico may
be more frequent than it is elsewhere, our findings may be
skewed and possibly overestimate the probability of finding
a source of infection. In addition, it is uncertain how many
studies involved chart review versus patient interview for
determining history of exposure in a disease-endemic area,
and it is possible some cases reported as locally acquired
may have been imported.

Emigration from taeniasis/cysticercosis-endemic areas
to the United States is common. In 2008, ~3.4 million im-
migrants from Mexico, >700,000 from Central and South
American countries, and >1 million from areas of Asia were
legal permanent residents of the United States (29). More-
over, undocumented immigration from such areas contin-
ues to occur in considerable numbers. The US Immigra-
tion and Naturalization Service estimates that 11.8 million
unauthorized immigrants, nearly 7 million of them from
Mexico, resided in the United States in January 2007, and
an average of 470,000 persons emigrate from foreign coun-
tries each year (30). Cysticercosis and taeniasis are widely
prevalent in Latin America. Although data are limited, a
high prevalence of tapeworm carriers has been observed
in these populations. In a study of migrant farmworkers in
southern California, DeGiorgio et al., using a sensitive and
specific serologic test developed by the Centers for Disease
Control and Prevention (Atlanta, GA, USA), documented
a T. solium tapeworm prevalence of 1.1% (31). This level
is comparable to that observed in disease-endemic areas. A

survey of intestinal parasites among farmworkers in North
Carolina found that 3% of workers from Central American
countries had Taenia spp. tapeworm eggs in their stools
(32). Because T. solium tapeworm eggs are morphological-
ly indistinguishable from T. saginata tapeworm eggs (beef
tapeworm), it was not possible to determine how many
of these represented T. solium tapeworm infection; how-
ever, T. saginata tapeworms, which do not cause human
cysticercosis, are less common than T. solium tapeworms
in Central America. Cardenas et al. reported finding Taenia
spp. tapeworm in 3.3% of selected residents tested from the
Ciudad Juarez, Mexico, and El Paso, Texas, border com-
munities (33).

Cysticercosis infection acquired in the United States
may also occur through consumption of food contaminated
by a T. solium tapeworm—infected commercial food han-
dler or, theoretically, from contaminated produce. Under
favorable conditions, Taenia spp. tapeworm eggs can sur-
vive for relatively long periods in the environment (34),
and human feces used as fertilizer or contaminated water
used for irrigation can contaminate crops before importa-
tion. Transmission of several infectious agents, including
hepatitis A (linked to imported green onions from Mexico)
and Cyclospora cayatenensis (associated with raspberries
imported from Guatemala), has been reported (35,36).
Although the report must be viewed with caution, Taenia
spp. tapeworm eggs were recovered from several variet-
ies of vegetables obtained in local markets in the north-
eastern Mexican state of Tamaulipas (which borders the
United States), suggesting the possibility of transmission
from contaminated produce (37). Whether these eggs rep-
resented T. solium tapeworms and were viable is unknown,
and this finding has not been verified by other studies. US
transmission of cysticercosis linked to contaminated food
products has never been documented, and the small num-
ber of reported cases of autochthonous cysticercosis may
indicate that the risk is low. However, underreporting of the
disease and its long incubation period make study of this
possible phenomenon difficult.

Several aspects of cysticercosis provide compelling
rationales for implementation of public health efforts for
the control of this disease. Cysticercosis is a preventable
severe infection that can include long-term neurologic se-
quelae and death. Moreover, it is a fecal-oral-transmitted
disease, and a probable source of infection among contacts
can frequently be found. In addition, a sensitive (95%) and
specific (100%) immunoblot serologic test that uses adult
worm antigens is available for identification of tapeworm
carriers; however, the duration of antibody response is un-
known and could therefore reduce the specificity of iden-
tifying active infection in field use (38). Nonetheless, this
test can be performed on a blood specimen obtained from a
finger stick and is more sensitive than stool examination for
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diagnosis. In addition, stool specimens may be difficult to
obtain, multiple specimens are recommended, a skilled mi-
croscopist is required, and Taenia spp. tapeworms cannot
be differentiated from each other on the basis of egg mor-
phologic appearance. Given these factors, the availability
of this serologic test substantially improves the ease and
potential for follow-up. Adding to the rationale for pub-
lic health action is the recognition that the economic effect
of cysticercosis is considerable. A review of hospital dis-
charge data in Los Angeles County estimated hospitaliza-
tion costs >$100 million for a 17-year period (39).

We believe there is strong justification for routine
public health response to a case of cysticercosis. Such a
response should include establishing surveillance for the
disease and required reporting of cases. When cases are
identified, follow-up and testing of household members
and other close contacts should be initiated in an attempt
to find tapeworm carriers. Such carriers can then be treated
and removed as sources of continuing transmission. Inves-
tigation of locally acquired cysticercosis cases should be
standard public health practice. Although data are limited,
tapeworm carriers can also be found among contacts to
foreign-born patients (5% of the time), and therefore in-
vestigation should be considered for all cysticercosis cases;
however, imported cases with inactive infection (calcified
lesions, indicating probable remote infection) should be a
low priority for such follow-up (16). Decisions of prioritiz-
ing surveillance and control activities must be made on the
basis of existing resources and competing needs. Given that
a substantial (>20%) proportion of persons with cysticerco-
sis may also be infected with the adult tapeworm, it is also
advisable to screen cysticercosis patients if the diagnosing
physician has not performed this screening (26). Public
health authorities should also be aware that a single tape-
worm carrier may be a source of infection for multiple cas-
es of cysticercosis; therefore, the possibility of a common
exposure among cases should be evaluated. As part of the
public health control efforts for cysticercosis, any Taenia
spp. tapeworm carriers who work as food handlers should
be removed from work until successfully treated or confir-
mation is obtained that the infection is not T. solium tape-
worm. Screening of domestic workers from areas where the
disease is endemic has also been recommended (3).

Consideration should be given to making cysticerco-
sis a nationally notifiable disease. Currently, only 2 states,
California and Oregon, require reporting of cysticercosis.
In collaboration with the Centers for Disease Control and
Prevention, the Department of Public Health in Los Ange-
les County is conducting modified active surveillance that
includes education of local providers and routine contact
with key health care facilities that treat large numbers of
cysticercosis cases. When a case is reported, public health
nurses initiate an investigation and follow-up that includes

Cysticercosis Acquired in the United States

obtaining a finger-stick specimen for serologic testing on
all close contacts to identify a possible source of infection.
When found, persons harboring a T. solium tapeworm are
treated to prevent possible ongoing transmission. With
heightened awareness, improved surveillance, reporting,
and follow-up, cysticercosis transmission in the United
States can be prevented and the infection’s effects on pub-
lic health can be reduced.

Dr Sorvillo is professor-in-residence in the Department of
Epidemiology at the School of Public Health, University of Cali-
fornia, Los Angeles, and professor of health sciences in the Col-
lege of Health Sciences at Touro University International. His
research interests include the epidemiology and control of infec-
tious diseases, particularly parasitic agents.
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