Strongyloides Hyperinfection in a Corticosteroid-
Treated Patient — A Case Report and Literature Review
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Strongyloides stercoralis is a widespread, soil-transmitted, intestinal nematode common
in tropical and subtropical countries. The unique ability of this nematode to replicate in the
human host permits cycles of autoinfection, leading to chronic disease that can last for
several decades without prominent symptoms. However, hyperinfection syndrome caused
by S. stercoralis in iatrogenically immunocompromised patients may occur. We reviewed the
relevant literature and presented a recent case of Strongyloides hyperinfection in a patient
treated with corticosteroids for chronic obstructive pulmonary disease (COPD). This patient
was a farmer, had initial manifestations of shortness of breath and wheezing breathing
sounds that mimicked acute exacerbation of COPD, and chronic gastrointestinal symptoms
of anorexia. Subsequent complications of Strongyloides hyperinfection led to ileus, acute
respiratory failure, Trichosporon asahii fungemia, and aseptic meningitis. Therefore, we
should keep the diagnosis in mind when dealing with immunocompromised patients who
present with gastrointestinal or pulmonary symptoms or unexplained sepsis caused by enteric
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pathogens. (Thorac Med 2011; 26: 27-32)
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Introduction

Strongyloidiasis is an infection caused by
S. stercoralis with manifestations that can range
from asymptomatic eosinophilia in the immu-
nocompetent host to disseminated disease with
septic shock in the immunocompromised host.
S. stercoralis is a widespread, soil-transmitted,
intestinal nematode common in tropical and
subtropical countries, and was first reported in
1876 in the stools of French soldiers on duty
in Vietnam who had severe diarrhea, and the

disease the organism produced was known for
many years as Cochin-China diarrhea [1].
Strongyloidiasis affects 30 to 100 million
people worldwide and is endemic in Southeast
Asia, Latin America, sub-Saharan Africa, and
parts of the southeastern United States [2]. In
contrast to other helminthic parasites, S. sterc-
oralis can complete its life cycle entirely within
the human host by autoinfection [3]. Most
patients have a chronic asymptomatic disease
that may last for several decades. However, in
patients with impaired cell-mediated immunity,
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autoinfection may give rise to potentially fatal
hyperinfection with disseminated disease [4-5].
Herein, we report a patient with S. stercoralis
hyperinfection who was previously treated with
corticosteroids for chronic obstructive pulmo-
nary disease (COPD).

Case Report

A 73-year-old man, a farmer with a smok-
ing history of about 1/2 pack of cigarettes per
day for 40 years, had a history of COPD and
type 2 diabetes with poor glycemic control;
he presented with productive cough, progres-
sive dyspnea and wheezing breathing sounds
in November 2009. Combination therapy with
inhaled long-acting B2 agonist plus inhaled
corticosteroid was prescribed at the outpatient
services of our chest division. He was admitted
because of shortness of breath, fever, and hav-
ing experienced anorexia for a period of time
before admission. He was a well-nourished man
with weight of 70 kg and height of 165 cm. Vi-
tal signs on admission showed a temperature of
38.3°C, heart rate of 88 beats/min, respiratory
rate of 24 breaths/min, and blood pressure of
142/70 mmHg. Chest auscultation revealed dif-
fuse wheezing breathing sounds. The initial lab-
oratory evaluation revealed a white blood cell
count of 13,500 cells/mm’ (91.4% neutrophils,
0% eosinophils), hemoglobin of 12.2g/dl and
platelet count of 424,000 cells/mm’. Arterial
blood gas demonstrated a pH of 7.558, PaCO,
of 34.9 mmHg, PaO, of 123 mmHg, and bicar-
bonate of 31 mmol/L on nasal cannula at 3 L/
min. The chest radiograph at admission showed
mild increased axial interstitial infiltrates in the
bilateral lung fields, as compared with previous
chest films.

Medications on admission included intra-
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venous steroids with methylprednisolone 40
mg every 12 hours, nebulized bronchodilator of
ipratropium 0.5 mg/salbutamol 2.5 mg every 8
hours, and empiric intravenous antibiotic with
ampicillin/sulbactam 1500 mg every 6 hours.
Initially, the patient felt abdominal distension,
and the abdominal plain film showed paralytic
ileus. Besides, multiple ulcerative lesions in the
colon, duodenal bulb and second portion of the
duodenum had been found by colonoscopy and
panendoscopy. Biopsy of the colonic ulcerative
lesions revealed non-specific chronic inflam-
mation with leukocytic infiltrates. Several days
later, septic shock with acute respiratory fail-
ure occurred. The follow-up chest radiograph
showed exacerbated bilateral axial interstitial
pulmonary infiltrates (Figure 1) and Trichos-

Fig. 1. Chest radiograph shows axial interstitial infiltrates of

bilateral lung fields, which were suggestive of atypical pneumonia
related to Strongyloides hyperinfection with pulmonary involvement.
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poron asahii was isolated from blood culture.
Thereafter, the diagnosis of Strongyloides
hyperinfection was made by detection of Stron-
gyloides larvae in the stool and sputum smear
(Figure 2). Because of the patient’s drowsy
consciousness with positive meningeal signs,
brain MRI was arranged, but revealed no speci-
fic abnormalities except senile brain paren-

chyma atrophic change. Lumbar puncture was
performed and examination showed clear col-
orless cerebrospinal fluid (CSF) with a pH of
8.0, white blood cell count of 20 cell/mm’ (0%
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Fig. 2. Microscopic examination of sputum smears demonstrates
the Strongyloides stercoralis larvae (A: wet mount, B: Gram stain;

original magnification 400x)

neutrophil, 98% lymphocyte), protein at 26.96
mg/dL, and glucose at 139.40 mg/dL. India
ink stain of the CSF for cryptococcus, a direct
smear for fungus (KOH preparation), and se-
rum cryptococcal Ag all yielded negative find-
ings. We prescribed a prolonged 9-day treat-
ment course of ivermectin (200 pg/kg daily) for
Strongyloides hyperinfection due to the persis-
tent drowsy consciousness. The patient had a
good response to the course of antihelminthic
therapy and his consciousness became clear
thereafter. Follow-up chest radiography re-
vealed ongoing resolution of the pulmonary in-
terstitial infiltrates. He received regular follow-
up at our outpatient services for several months
without sequelae of the pulmonary symptoms
or neurologic complications.

Discussion

Strongyloides stercoralis is an intestinal
nematode endemic to tropical and subtropical
areas of the world. Infection of S. stercoralis
begins when human skin contacts infective
filariform larvae of S. stercoralis, which are
found in soil or other materials contaminated
with human feces. Immunocompetent hosts
infected by the parasite can be asymptomatic
for several decades. Most clinical manifesta-
tions of localized strongyloides infection in-
clude gastrointestinal symptoms of anorexia,
abdominal pain, nausea, vomiting and diarrhea;
and pulmonary symptoms of cough, dyspnea
and wheezing breathing sounds [2, 6-7]. How-
ever, overwhelming hyperinfection can occur
in carriers who become immunocompromised,
leading to sepsis, respiratory failure, hemop-
tysis, paralytic ileus, gastrointestinal bleeding,
cutaneous lesions, and meningitis [2, 8]. The
likelihood of developing the hyperinfection
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syndrome is increased if cell-mediated immuni-
ty is impaired by congenital immunodeficiency,
underlying malignancy, malnutrition, hypog-
ammaglobulinemia, alcoholism, hematopoietic
stem cell transplantation, human T-lymphotro-
pic virus type 1 infection or the administration
of corticosteroids or cytotoxic drugs [4, 9-11].

Our patient was a farmer, which increased
the risk of contact with soil contaminated by hu-
man feces. He also had gastrointestinal (anorex-
ia) and pulmonary (shortness of breath) symp-
toms before admission. We supposed that he
may have been previously infected with S. ster-
coralis. Corticosteroid therapy for COPD can
play an important role in the transformation of
chronic infection to hyperinfection. Moreover,
augmentation of intravenous methylpredniso-
lone on admission for acute exacerbation of
COPD may have worsened our patient’s hyper-
infection syndrome, resulting in septic shock
with acute respiratory failure several days after
admission. Although peripheral blood eosino-
philia, a well-known clue of parasitic infection,
is a common finding in chronic Strongyloides
infection [2], our patient did not show eo-
sinophilia on admission. This tells us that the
absence of eosinophilia in patients cannot com-
pletely exclude the diagnosis. Furthermore, eo-
sinophil levels of less than 400 cells per micro-
liter are generally considered poor prognostic
indicators for patients with severe strongyloidi-
asis infection [7].

The definitive diagnosis of strongyloidiasis
is usually made on the basis of detection of lar-
vae in the stool. However, the standard stool ex-
amination is insensitive (<50% sensitivity) [12],
especially for uncomplicated cases of strongy-
loidiasis, since the intestinal worm load is usu-
ally low and the output of larvae is minimal [13].
Repeated examination of stool specimens can
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increase diagnostic sensitivity. In some studies,
diagnostic sensitivity increased to 50% with 3
stool examinations, and can approach 100% if
7 serial stool samples are examined [14-15]. In
disseminated strongyloidiasis, filariform larvae
can be found in stool, sputum, bronchoalveolar
lavage fluid, and ascites [16-18]. Currently, the
most reliable diagnostic test available to clini-
cians is a S. stercoralis ELISA developed by the
Centers for Disease Control and Prevention for
detecting serum IgG antibodies to S. stercoralis.
In 1 study, 2 commercially available ELISAs
(IVD-ELISA and Bordier-ELISA) were found
to have sensitivity of 89% and 83%, respective-
ly, and specificity of 97.2% for both in the diag-
nosis of strongyloidiasis [19]. However, ELISA
results can be falsely negative in immunocom-
promised hosts and false positive results may
occur in the presence of other helminth infec-
tions due to cross-reactivity with hookworms,
filariae, and schistosomes [2].

Even in the asymptomatic state, strongy-
loidiasis must be treated due to the ability of
the parasite to replicate in the hosts and its po-
tential for a subsequent fatal hyperinfection. In
the past, thiabendazole was the drug of choice
for the treatment of strongyloidiasis. Recently,
ivermectin (200 pg/kg daily for 2 days) has
been found to be the most effective drug in the
treatment of disseminated strongyloidiasis and
is registered as the drug of choice in the World
Health Organization’s list of essential drugs
for the treatment of strongyloidiasis [20]. For
hyperinfection syndrome and disseminated
strongyloidiasis, treatment with ivermectin
should be extended for at least 5 to 7 days or
until the clinical syndrome has resolved and
the larvae have not been identified for at least
2 weeks. Follow-up examinations for larvae in
stool or sputum are necessary, with repeat dos-
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ing if the infection persists [21].

In conclusion, Strongyloides hyperinfection
syndrome mostly occurs in immunocompro-
mised hosts who are receiving corticosteroid
therapy for underlying disease. It is often as-
sociated with sepsis from enteric pathogens
and can lead to high mortality rates. Therefore,
patients at risk for acquiring S. stercoralis in-
fection should always be screened, identified,
and treated, especially before administration of
corticosteroid therapy.
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