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BUG OF THE MONTH
A topical review of infection-related issues

Stephen Goulet, MD; and John M. Embil, MD, FRCPC

What is Strongyloides
stercoralis?

Strongyloides stercoralis is a parasitic intesti-

nal unsegmented round worm (nematode)

with a worldwide prevalence, affecting

between 30 to 100 million people. It is dis-

tributed in tropical areas and other hot and

humid places and is endemic in South and

Central America, Africa and Asia. It is also

endemic in the southern US, specifically,

Tennessee and Kentucky.

S. stercoralis has a complex lifecycle

where larvae exist in two forms, filariform

larvae which are infectious and a free-living

rhabditiform larvae that lives in soil, inde-

pendent of a human host.

Filiaform larvae

Infection occurs in humans when skin or

mucous membranes come into contact and

are penetrated by the infective filariform lar-

vae.The larvae then travel through the blood-

stream until they arrive at the lungs. They

subsequently penetrate the alveolar spaces,

ascend the bronchial tree to the pharynx

where they are swallowed, thereby reaching

the small intestine. At this point the larvae

mature into female adults that invade the

mucosa of the proximal small bowel and

reproduce via parthenogenesis, releasing ova.

Rhabditiform larvae

The deposited eggs hatch and rhabditiform

larvae are released into the intestinal lumen.

At this point, the newly-released larvae can

pass through the gut along with feces and

start a new cycle in the soil. Alternatively,

these larvae can develop into filariform lar-

vae and subsequently penetrate the colonic

wall or perianal skin to enter the circulation

and repeat the migration through the blood-

stream to the lungs, thereby establishing an

ongoing infection that can persist for

decades.

What is strongyloidiasis?

Strongyloidiasis occurs with the dissemina-

tion of the parasite in the host.Whilemany of

those infected will be asymptomatic, the

symptoms of strongyloidiasis can be attrib-

uted to the life cycle of the nematode in the

human host and can manifest as follows:

Dermatologic

The initial infection, usually manifesting on

the feet, may consist of:

• severe pruritis,

• inflammation,

• edema,

• petechiae and

• serpiginous or urticarial tracts.

In those chronically infected, a pathogno-

monic sign, called larva currens, or running

larvae, may be observed. It manifests as a

perianal, pruritic, raised erythematous lesion,

which advances as rapidly as 10 cm per hour

and is attributed to larval migration.

Pulmonary
The transpulmonary migration of larvae

may rarely produce symptoms such as

dyspnea, dry cough, wheezing and hemop-

tysis. Those with chronic infections may

develop an asthma-like illness which gets

worse with steroid treatment.

GI

This is the most common manifestation

of infection and is caused by the larvae

burrowing into the mucosa of the proxi-

mal small bowel. This can cause mide-

pigastric pain that resembles peptic

ulcer disease, but is typically aggravated

by the ingestion of food rather than

relieved by it.

Hyperinfection syndrome:

In those who are immunocompromised,

this process of the autoinfective lifecycle

may be intensified many fold and is

known as the “hyperinfection syndrome.”

Here, in the face of diminished T-cell

response from immunosuppression, there

is decreased immunesurveillance and an

amplification of replication in the GI tract

with a large parasite burden migrating to

the lungs and to other tissues. This has

been associated with gram-negative bac-

teraemias, sepsis and meningitis. This

occurs when enteric gram-negative bacte-

ria attached to the larvae also migrate

throughout the body.

With a worldwide prevalence of up to 100 million affected people and increasing immigration from endemic countries, Strongyloides

stercoralis has the potential to manifest as a devastating disseminated infection in Canadians and is therefore our Bug of the Month.
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Other
Symptoms include diarrhea, anorexia, nau-

sea and vomiting. A high intestinal nema-

tode burden can result in malabsorption and

chronic enterocolitis.

Who gets
strongyloidiasis?
A diagnosis of strongyloidiasis should be

considered in residents and immigrants from

areas where S. stercoralis is endemic.

Furthermore, it should also be considered in

Canadians who have spent a substantial

amount of time in endemic areas, such as

soldiers, relief workers and ethnic minorities

who visit relatives abroad. The risk factors

for the hyperinfection syndrome are shown

in Table 1.

How is strongyloidiasis
diagnosed?
A diagnosis of strongyloidiasis should be

considered in any person with a potential

exposure history and the previously men-

tioned symptoms. Eosinophilia is common,

but may be absent in severely infected

patients. Uncomplicated strongyloidiasis

can usually be diagnosed by observing rhab-

ditiform larvae in stool. One-quarter to one-

third of infected patients will have negative

stool examinations, therefore at least three

samples should be collected. Serology can

also be useful, as a highly sensitive and

specific enzyme-linked immunosorbent

assay has been developed to detect both

symptomatic as well as asymptomatic

strongyloidiasis.

For those with disseminated strongy-

loidiasis, filariform larvae can be observed

not only in stool, but also in sputum and in

broncheoalveolar lavage fluid, pleural fluid,

peritoneal fluid and if necessary, can also be

diagnosed with upper endoscopy.

What treatments are
available?
The treatment of choice for uncomplicated

infections is 200 mcg/kg of ivermectin q.d.,

for two consecutive days; however, since

ivermectin is not licensed for use in Canada,

it must be accessed from the manufacturer

through the PublicHealthAgency ofCanada

special access program. Successful eradica-

tion rates of 92% to 100% occur. The sug-

gested alternative is 400 mg of albendazole

p.o. b.i.d. for two consecutive days. Follow-

up in two weeks with proof of treatment

response by negative stool samples or falling

serological titres is considered prudent.

Hyperinfection syndrome
While there is no agreed upon regimen

for the treatment of disseminated

strongyloidiasis, it is generally accepted

that five to seven days of treatment with

200 mcg/kg of ivermectin q.d. or alter-

natively 400 mg of albendazole p.o. b.i.d.

should be adequate. If refractory, it may be

necessary to combine ivermectin with

albendazole until the patient responds.

Is strongyloidiasis a
concern in Canada?
While traditionally considered a tropical

disease, increased worldwide travel and

migration have changed this perception.

Recent census data indicate that over

three quarters of those immigrating to

Canada from 1991 to 2001 were from

areas where S. stercoralis is endemic.

The implication of this pattern of immi-

gration is that strongyloidiasis may be

much more prevalent than currently per-

ceived and that physicians must be ready

to consider the diagnosis.

Additional
considerations
For persons who will require immunosup-

pressive therapy and who have visited, or

resided in locations where S. stercoralis is

endemic, it is always prudent to perform a

stool analysis for the presence of S. ster-

coralis, to ensure that the parasite is not

present. If present, treat the host prior to

prescribing immunosuppressive therapy

to prevent the hyperinfection syndrome.
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Table 1

Major risk factors for
hyperinfection syndrome

• Immunosuppressive therapies
(especially steroids)

• Hematologic malignancies

• Human T-cell lymphotropic virus Type 1
infection

• Transplantation

• Hypogammaglobulinemia

• Other risk factors

• Malnutrition

• Alcoholism

• Chronic kidney disease


