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Introduction

� Strongyloides stercoralis, a ovo-viviparous
intestinal nematode causes strongyloidosis, which
is manifested by skin rashes, eosinophilia, and
abdominal pain. Infection usually results inabdominal pain. Infection usually results in
asymptomatic chronic disease of the gut, which
can remain undetected for decades.

�However, in patients receiving long-term
corticosteroid therapy, hyper infection can occur,
resulting in high mortality rates (up to 87%).
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Epidemiology
� About 3-100 million people are believed to be infected with

S. stercoralis. It is most often reported in rural areas and
areas of lower socioeconomic status.

� In people with damaged and weakened immune systems,S.
stercoralis can have deathly consequences as disseminated
strongyloidosis can injure organs such as the liver, heart,
pancreas,kidneysor eventhecentralnervoussystem. Thus,pancreas,kidneysor eventhecentralnervoussystem. Thus,
strongyloidosis is of special concern in areas suffering from
malnutrition, high rates of HIV/AIDS.

� Occurs worldwide. It is most prevalent in tropical and
subtropical areas.

� It commonly infects adults more than children.
� Dogs are sometimes infected withS stercoralis but the

primary source continues to be humans.
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Taxonomy

�Kingdom - Animalia, 

�Phylum - Nematoda, 
– Class - Secernentea, – Class - Secernentea, 

– Order - Rhabditida 
• Superfamily - Rhabitoidea, 

• Genus - Strongyloides, 

• Species - S. stercoralis
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Morphology
There are both free-living and parasite type ofS. stercoralis.
� Morphology of free-living type : The adult fusiformmale is

0.7 to 1 mmlong by 40 to 50µm. This rhabditoid wormhas no
caudal alae, but has two spicules and a gubernaculum. The
posterior end is pointed and curved ventrally. The female of
this wormis 1.0 to 1.7 mmlong by 40 to 50 µm, and has two-
horned uterus. The short vulva opens near middle of the
ventralside. The eggsfill largepart of the body,andthey areventralside. The eggsfill largepart of the body,andthey are
embryonated when larvae will hatch fewhours after eggs are
discharged. The rhabditoid larvae is about 380 by 20 µmand
can be identified, based on the shape of esophagus, which has
a club-shaped anterior part, with constriction in the middle and
posterior bulbus. The buccal cavity is short.The larvae become
adult wormafter three molt while feeding on organic debris in
feces or soil. Under some conditions, the rhabditoid larvae
metamorphose into the filariforminfective larvae. They can
remain viable even in the water.

� .
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Morphology
� There are both free-living and parasite type ofS. stercoralis.

� Morphology of parasitic type :
– Some scientists believed that the male parasitic worm is not found in human

body, but others have described the worm found in human. The male form is
identical to the free-living male except that its buccal cavity is moreapparent.
The parasitic females are about 2.5 mm long by 30 to 50 µm, live in the upper
part of the small intestine, and produce eggs. The anterior one-third of the
worm contains the long, cylindrical esophagus, while the posterior end is
pointedandholds the intestinalandreproductiveorgansoccupytwo-thirds ofpointedandholds the intestinalandreproductiveorgansoccupytwo-thirds of
the posterior end.

– In adult worm, uteri that are full of eggs occupy more than one-third of the
body. The anal opening is located mid-ventrally. Eggs are oval, thin-shelled,
and embryonated when laid and measure 55 by 30 µm. The rhabditiform larva
is 250 µm, long and has a short buccal capsule, and an esophagus, which
occupies one fifth the length of the larva and has a prominent posterior bulb.
The tail is notched.

– The filariform larvae ofS. stercoralis are similar to the larvae of hookworms,
but while the hookworm larvae have pointed tail, the posterior end of filariform
larvae of S.stercoralis is bifurcated, and the esophagus in Strongyloides is
longer. AdultS. stercoralis normally occupy duodenum and jejunum, but rarely
the worm can be found in most parts of digestive tract. Larvae will migrate to
the intestinal lumen and are discharged in the feces.
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Life cycle
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Life cycle at a glance

Life cycle stages : Adult, larva, ova

Types of life cycle : 3 types , direct, Indirect, and Autoinfection

Host : Single host, man (definitve) have also free living existance

Infective stage : Filariform larva 

Pathogenic stage : Adults & larva

Route of infection : Penetration through skin (direct/ Indirect), intestinal 

mucosa or perianal skin (auto infection), also through breast milk.

Site of localization : Small intestine

Time required for completion of life cycle : 4 weeks

Special feature of life cycle : Direct, Indirect, Autoinfection, and Heart 

lung migration
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Human or parasitic life cycle

� Human infection starts with penetration of skin usually of the feet by filariform larva.
After penetration, filariform larva are carried by cutaneous veins to the vena cava and
enter the right side of the heart, and are carried to the lungs via the pulmonary artery. In
the lungs, following a 3rd molt, the larvae rupture from the pulmonary capillaries, and
enter the alveoli. From the alveoli, the larvae move up the respiratory treeto the
epiglottis. Abetted by coughing and subsequent swallowing by the host, they migrate
over the epiglottis to the esophagus and down into the small intestine, there they undergo
a final molt and become sexually mature females, and enter into the mucosa ofsmall
intestine. Females produce embryonated eggs parthenogenetically. These eggs hatch in
the mucosa into 1st stage rhabditiform larvae. While in the lumen of the intestine the
larvacanmakeadevelopmentalchoice:larvacanmakeadevelopmentalchoice:

� Either it can remain as a first stage-larva and pass out with the feces, or it can molt twice
and become an autoinfective third stage larva, while still in the intestine. Generally
autoinfective larvae develop only in young or immunosuppressed hosts. Autoinfective
larvae will penetrate the intestinal wall (usually the wall of the large intestine). Many of
these penetrating autoinfective larvae will get into a lymph vessel or vein and be carried
to the lungs where they break out into the air spaces. From here they are carried up the
trachea, swallowed and eventually reach the small intestine where they molt twice and
mature to the adult stage(Auto infection). Autoinfection can also occur when larvae
remain on and penetrate the perianal skin Or 1st stage larva exit the intestine with the
feces, feeding down the length of the intestine larvae become established in the soil,
undergo several molts and become free-living adults (Under adverse conditions they can
revert to being filariform larvae).
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Other life cycles

� Free living or environmental life cycle : When the 1st stage larva are
passed from human, in the soil, the subsequent stages of the life cycle
may be direct or indirect depending on certain environmental conditions
such as warmth, moisture, nutrition etc.

� Direct cycle : If the environment is unfavorable, the rhabdatiform larva
molts twice to becomenon-feeding filariform larva which infects themolts twice to becomenon-feeding filariform larva which infects the
human or other animal host through penetration of skin.

� Indirect cycle : If the condition is favorable the rhabdatiform larva molts
to successive stages to form adult male and female worms. Free living S.
stercoralis live in moist soil, in warm climates. Copulation occurs in soil;
sperm penetration merely activates the oocyte to develop
parthenogenetically. Following oviposition, eggs hatch in the soil and give
rise to 1st stage rhabditiform larvae. These feed on organicdebris, go
through several molts and become sexually mature adults. Ifthe
environment becomes unfavorable, the rhabdatiform larvaemolts to
become a non-feeding filariform larva - the form infective to humans
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Pathogenesis

� The Strongyloides species have three stages: the parasitic form
inside the host, the free formin the soil or water that molts to
infective third stage. The later infects the host through skin and
migrate to the heart and lung and finally swallowed back to cause
intestinal infection. However, in some cases intense pulmonary
manifestationsmaytakeplace.manifestationsmaytakeplace.

� The Strongyloides stercoralis has unique feature of moulting
from parasitic formto infective stage within the body, rather than
coming out and forming free living stage and causing
autoinfection. This may lead to latent infection for indefinite
period in an immuno-competent person, but causes fatal hyper or
disseminated infection in immuno-compromised person like
patients of AIDS, organ transplant recipients, cancer and other
patients put on immunosuppressive therapy, in whomit can
involveanyorganof thebody.1/7/2014 11Prof. Akram, Strongylodes stercoralis



Pathogenesis

� Light infections elicit only a mild inflammatory response.In heavy
infections, damage to the intestines may be severe, with edema,
inflammation, ulceration, increased secretion of mucus and sloughing of
the mucosa. Also causes functional changes of the gut. A malabsorption
syndrome has been reported. In disseminated strongyloidosis, the parasite
may be found in any part of the body.

� In pulmonary infections there may be pneumoniaand hemorrhage.� In pulmonary infections there may be pneumoniaand hemorrhage.
Meningitis is also reported. Hyper-disseminated infections may be fatal.

� The hyperinfection syndrome is usually seen in persons withimpaired cell
mediated immunity, occasionally in persons with achlorhydria or
prolonged intestinal transit time, and rarely in otherwisehealthy persons.
Accelerated autoinfection and hyperinfection occur frequently in persons
infected with the human T-cell lymphotropic virus type I or receiving
immunosuppressive drugs, but disseminated strongyloidosis is uncommon
among AIDS patients. Immunosuppression may lead to overwhelming
hyperinfection in persons with previously asymptomatic infection.
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Clinical Features
� More than half of infected persons are asymptomatic, even though >= 75% have

eosinophilia;

� Larva currens, a serpiginous, migratory, urticarial lesion, usually on the
buttocks, perineum, or thighs, is pathognomonic, but othernonspecific
maculopapular or urticarial eruptions may occur.

� Pulmonary symptoms are absent in most cases, although heavyinfections may
produce Löffler's syndrome. Occasionally, larvae mature in the bronchialproduce Löffler's syndrome. Occasionally, larvae mature in the bronchial
submucosa and produce chronic bronchitis and asthma. Linear skin lesions on
the lower abdomen and buttocks may also develop in patients with
autoinfection due to penetration of the perianal skin by infective larvae. This
condition is calledlarva currens.

� Intestinal infection in the duodenum and adjacent jejunum may damage mucosa
and submucosa. The resulting symptoms include epigastric pain and tenderness,
diarrhea, nausea, vomiting, constipation, and weight loss. Chronic infection
may lead to glucose malabsorption and protein-losing enteropathy.
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Clinical Features

� In hyperinfection, adult female worms accumulate in the upper small bowel,
while filariform larvae invade the intestinal tract elsewhere.

� Early GI symptoms include, nausea, vomiting, diarrhea, andabdominal pain.
Untreated infection may cause ileus, obstruction, massiveGI bleeding, severe
malabsorption, and peritonitis.

� Pulmonary symptoms include cough, sputum, dyspnea, hemoptysis,
bronchospasm,and respiratory failure. Chest x-rays may show diffusebronchospasm,and respiratory failure. Chest x-rays may show diffuse
interstitial infiltrates, consolidation, or abscess.

� Migratory larvae can infect the CNS, leading to parasitic meningitis, brain
abscess, and diffuse invasion of brain. Liver infection maycause cholestatic and
granulomatous hepatitis. The high incidence of secondary gram negative
meningitis, pneumonia, and bacteremia probably reflects disruption of bowel
mucosa or carriage of bacteria by migrating larvae. Infection may be fatal in
immunosuppressed patients.

� The mortality of untreated hyperinfection syndrome approaches 100%;
mortality with treatment is 50 to 80%.
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Laboratory Diagnosis
� Principle : Diagnosis rests on the microscopic identification of larvae (rhabditiform

and occasionally filariform) in the stool or duodenal fluid. Immunodiagnostic tests
for strongyloidiasis are indicated when the infection is suspected and the organism
cannot be demonstrated by duodenal aspiration, string tests, or by repeated
examinations of stool.

� The duodenal fluid can be examined using techniques such as the enterotest string
or duodenalaspiration. Larvae may be detectedin sputumfrom patientswithor duodenalaspiration. Larvae may be detectedin sputumfrom patientswith
disseminated strongyloidosis.

� Microscopic visualization of larvae in a single stool is successful about 25% of the
time. Repeated examination of concentrated stool or zinc flotation, Baermann
technique, or agar-plate method raises the sensitivity to >= 85%. In the
hyperinfection syndrome, filariform larvae may be found in stool, duodenal
contents, sputum and bronchial washings and uncommonly in CSF, urine, and
pleural or ascitic fluid.
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Laboratory Diagnosis

�Antibody detection tests should use antigens derived
from Strongyloides stercoralis filariform larvae for
the highest sensitivity and specificity.

�Although indirect fluorescent antibody (IFA) and
indirecthemagglutination(IHA) testshavebeenused,indirecthemagglutination(IHA) testshavebeenused,
enzyme immunoassay (EIA) is currently
recommended because of its greater sensitivity (90%).
Immunocompromised persons with disseminated
strongyloidiasis usually have detectable IgG
antibodies despite their immunodepression.
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Treatment

� Thiabendazole is the drug of choice.
– In uncomplicated infection, 25 mg/kg bid orally for 2 days (maximum 3

g/day) results in 80 to 90% cure; repeated courses or direct instillation
of drug into the upper intestine may be required. Cure shouldbe
documented by repeated stool examination and string tests.In the
hyperinfection syndrome, 25 mg/kg bid orally or by nasogastric tube
must be given for a minimum of 5 to 7 days, but therapy should be
continuedfor at leastseveraldaysafterparasiteshavedisappearedfromcontinuedfor at leastseveraldaysafterparasiteshavedisappearedfrom
all sites. Long-term follow-up of stool and upper intestinal samples is
mandatory.

� Ivermectin (200 µg/kg/day po for 1 to 2 days) may be highly
effective againstStrongyloides and produce fewer side effects
than thiabendazole.

� Mebendazole and albendazole are less active than
thiabendazole and are not recommended.
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Prevention
� Like other soil-transmitted nematode infections, strongyloidosis can be

controlled by improving sanitary conditions and by proper disposal of feces.
Patients with this infection should be treated even if they are asymptomatic
to preclude possible onset of autoinfection. Immunosuppressants are
contraindicated in these patients. Strongyloidosis must be ruled out in
persons to be given immuno-suppressants, especially thosewith
eosinophilia.eosinophilia.

� To prevent the highly fatal hyperinfection syndrome, patients with possible
exposure toStrongyloides (even in the distant past), those with unexplained
eosinophilia, and those with symptoms suggestive of strongyloidosis should
undergo several stool examinations. If necessary, a stringtest or duodenal
aspiration before receiving corticosteroids or other immunosuppressive
therapy. If infected, treatment should be instituted and parasitologic cure
documented before immune suppression. Immunosuppressed persons who
have recurrent strongyloidosis may require monthly courses of
thiabendazole.
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Summary

� Strongyloides stercoralis is a ovoviviparous intestinal nematode which 
usually asymptomatic but cause hyperinfection in 
immunocompromised persons.

� S. stercoralis has parasitic as well as  free-living life cycle. The 
environmental life cycle which may again be direct or indirect environmental life cycle which may again be direct or indirect 
depending on environmental conditions. Rhabdatiform larva is the 
infective form. Both larva and adult form are responsible for 
pathogenicity. 

� Diagnosis of Strongyloides stercoralis infection is based on 
identification larva of Strongyloides stercoralis by microscopic  
examination of stool.

� S. stercoralis infection can be effectively treated  by thiabendazole and 
ivermectin. 
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Study Questions

1. What is its clinical significance of Strongyloides
stercoralis?

2. Describe Life cycle ofStrongyloides stercoralis.

3. What are the peculiarities of life cycle ofStrongyloides
stercoralis.stercoralis.

4. Write about the laboratory diagnosis ofStrongyloides
stercoralis infection?

5. Write about the pathogenesis ofStrongyloides stercoralis
infection?

6. What is hyperinfection in case ofStrongyloides stercoralis?

7. What happens ifStrongyloides stercoralis infection of
immunocompromised persons.
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