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TAPEWORMS: A COMMUNICABLE CAUSE OF SEIZURES

from Washington County present-
ed to the emergency department

with a first-onset seizure. A CT scan
showed cystic structures in his brain
parenchyma. Some months later, a
3-year-old Hispanic boy presented to
a separate hospital with seizures and
similar cystic findings in the brain.
Neurocysticercosis (NCC), a parasitic
disease of the central nervous system
caused by the larval form of the pork
tapeworm Taenia solium, was implicat-
ed in both cases. NCC is responsible
for up to 30% of seizures in endemic
countries, but these children had not
traveled outside of the U.S. Both cases
were reported to local health depart-
ments, and the ensuing public health
investigation linked the two families.
It is likely that these two children ac-
quired NCC in Oregon, and the father
of one child was found to harbor a
tapeworm. Tapeworm infections are
easily treated, and these NCC cases
could have been prevented.
A LITTLE BACKGROUND

Worldwide, more than 50 million
people are infected with T. solium.!
People get cysticercosis by ingest-
ing T. solium eggs from the feces of a
human tapeworm carrier. These eggs
develop into larvae within the small
intestine, and then disseminate and
form encapsulated cysts in the soft
tissues of the body. Neurocysticer-
cosis occurs when the larvae encyst
within the central nervous system.?
Although rare, hydrocephalus and
death occur when developing larval
cysts obstruct the flow of cerebral
spinal fluid.
NEUROCYSTICERCOSIS HERE?

Within certain populations in the
U.S., the prevalence of cysticercosis
rivals that of endemic countries.’
Here in Oregon, a study limited to
hospital discharge diagnoses found
43 cases of NCC in 5 years.* The

In 2004, a 4-year-old Hispanic boy

estimated mean annual incidence
for NCC of 3.1/100,000 among
Oregon Hispanics is higher than
rates previously reported in Los
Angeles (1.6/100,000) and in Mexico
(0.8/100,000).>¢ The clinical and pub-
lic health implications are significant.
Approximately 10% of emergency
department visits for seizures in Los
Angeles are from NCC.” In Houston,
2% of all outpatient neurology ap-
pointments result from NCC.?

With a rapidly growing Hispanic
population, an increasing number
of Oregonians are at risk for NCC.
Hispanics make up 11% of all Orego-
nians, and half were born in Latin
America where T. solium is endemic.’
While most NCC cases seen here
likely occur in already-infected im-
migrants who enter the U.S., domes-
tic transmission does occur.'” As the
two childhood cases presented above
show, NCC prevention is not just a
job for endemic countries. Identify-
ing and treating source tapeworm
carriers in Oregon may prevent NCC
cases.
IT’S NOT THE PORK

There is a common misconcep-
tion that you get NCC from eating

undercooked pork. In fact, while
involved in the overall lifecycle of the
parasite, pigs aren’t necessary for the
transmission of cysticercosis (Figure
1). This was clearly illustrated when
an orthodox Jewish community in
New York was struck by a cluster of
NCC cases. These cases were eventu-
ally tied to live-in housekeepers from
Central America who likely brought
their tapeworms with them from
their home countries."

The adult tapeworm lives comfort-
ably inside a human intestine for
years to decades, happily shedding
up to 200,000 eggs per day. These
eggs are excreted in the stool and are
highly infectious. When the eggs are
consumed by either pigs or humans,
they develop into larvae within the
small intestine. The larvae, in turn,
invade the intestinal wall, get car-
ried via the bloodstream throughout
the body, embed themselves in the
soft tissue and encapsulate within
a protective cyst. This is cysticerco-
sis. If the cyst is in a pig, however,
and someone goes on to eat it in an
undercooked porkchop, the larva will
come out of its cyst and complete the
cycle by growing into an adult tape-

Figure 1
People, pork, pigs and poo

People get tapeworms in
endemic areas by eating
undercooked pork.

They shed tapeworm eggs in
their feces.
Neurocysticercosis occurs
when someone accidentally
eats those eggs. (Yuck!)
This usually happens in
endemic areas, but also
occurs when people infected
with tapeworms move to a
non-endemic area such as
Oregon.
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worm. Harboring an adult tapeworm
is known as taeniasis. To summarize:
if you eat an egg, you get a cyst; if
you eat a cyst, you get a worm.
DIAGNOSIS AND TREATMENT

Larval cysts that form in muscles
rarely cause symptoms. However, up
to 70% of patients in whom larvae
invade the CNS will develop sei-
zures. Seizures typically occur with
the death of a cyst, from the ensuing
brain inflammation and calcification.
Anti-parasitic treatment is therefore
tricky, as killing the cysts in the brain
can precipitate seizures. Treatment
may require steroids, surgery or
long-term antiepileptics, so expert
consultation is advised. Other symp-
toms of NCC include chronic head-
aches, memory loss and focal neu-
rological deficits. The cysts can also
cause encephalitis or affect any part
of the eye. Diagnosis is usually made
by CT or MRI imaging showing the
characteristic cysts.

Tapeworms cause relatively few
symptoms and often go undetected.
Our ability to screen for carriers has
been limited by the insensitivity of
light microscopy for the detection of
eggs in stool. The federal Centers for
Disease Control” (CDC) has devel-
oped a serologic test — the enzyme-
linked immunoelectrotransfer blot
(“EITB”) — which has high sensi-
tivity and specificity for circulating
antibodies to adult tapeworms.' It
may be useful in the investigation of
contacts. An ELISA test for tapeworm
antigens in stool is also available for

* and Prevention

confirmation. In addition, the oral
anti-parasitic drug praziquantel is
very effective against tapeworms.
However, screening for co-existing
NCC is indicated before treatment
because praziquantel also kills T.
solium larvae — which can precipi-
tate seizures, as tapeworm carriers
are at high risk for co-existing NCC
from auto-inoculation. Niclosamide
is an oral anti-parasitic that is a safe
alternative, because it is not systemi-
cally absorbed; it is, however, avail-
able only from a few compounding
pharmacies.

WHERE DO WE GO FROM HERE?

Although reportable in Oregon
since 2002, few data are available on
cysticercosis and taeniasis. Surveil-
lance has been limited by a lack of
investigative guidelines and prob-
ably by underreporting. Recognizing
the growing population at risk in
Oregon, our Emerging Infections Pro-
gram is starting a two-year enhanced
surveillance project, to get a more ac-
curate picture of the disease burden
and to develop guidelines for public
health intervention. Included in these
activities is screening household con-
tacts of NCC cases to evaluate CDC’s
new serologic test for tapeworm
carriers.

We ask that you report suspected
and confirmed cases of both taenia-
sis and cysticercosis so that we can
identify and treat tapeworm carriers,
thereby preventing additional cases
of NCC.

To report cases, call your
local public health department.
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