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A 71-year-old man presented to the emergency depart-
ment with a 4-month history of weight loss, anorexia and 
constipation, and a 2-week history of abdominal pain.

He had biopsy-proven immunoglobulin G4 (IgG4)-related dis-
ease involving the pancreas and kidneys with 2 episodes of Gram-
negative bacteremia over the past 3 years. The first episode was 
attributed to cholangitis and the second to a suspected obstructive 
pancreatic cancer. For these reasons, he underwent a cholecystec-
tomy and Roux-en-Y hepaticojejunostomy; no cancer was found. 
During the previous 3 years, he had received multiple courses of 
immunosuppressive medications for flares of IgG4-related disease, 
including rituximab, mycophenolate mofetil and many courses of 
high-dose steroids (Figure 1). About 1 month before presentation, 
he had been started on high-dose steroids to treat a flare of IgG4-
related disease causing acute kidney injury. He had immigrated 
from China 40 years earlier and had not travelled recently.
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Key points
•	 Strongyloides affects up to 40% of foreign-born Canadians and 

is often asymptomatic.

•	 Risk factors for hyperinfection, which is associated with a high 
risk of death, include use of immunosuppressant drugs 
(particularly corticosteroids), human T-cell leukemia virus type 
1 infection and hematologic cancers.

•	 Strongyloides is diagnosed with serology and stool examination; 
sensitivity of these tests is decreased in patients who are 
immunosuppressed.

•	 All patients at risk of Strongyloides infection should have testing 
before beginning immunosuppressant drugs.

•	 Empiric ivermectin treatment should be offered to those at risk, 
if immunosuppression must be started before test results for 
Strongyloides are available.
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Figure 1: Timeline of diagnoses, bacteremia and immunosuppressive treatment of a 71-year-old patient with disseminated strongyloidiasis. Note: BID = 
twice daily, IGg4 = immunoglobulin G4, IV = intravenous, PO = orally.
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When we examined the patient, he was afebrile and hemody-
namically stable. He was cachectic, but his physical examination 
was otherwise unremarkable. Laboratory investigations are shown 
in Table 1.

Blood cultures drawn on admission and they grew Escherichia 
coli. We started intravenous ertapenem, and subsequent blood cul-
tures were sterile. A computed tomography scan of the patient’s 
chest and abdomen showed extensive bilateral parenchymal lung 
abnormalities that had not been seen on previous scans, dilated 
stomach and small bowel loops, with no evidence of mechanical 
obstruction, and no potential focus of infection (Figure 2 and 
Figure 3). Upper and lower endoscopies were normal. We diagnosed 
gastroparesis and started the patient on motility agents.

A week later, he developed Enterococcus faecium bactere-
mia, which we treated with intravenous vancomycin. The 
infectious disease service raised the possibility of Strongyloi-
des stercoralis hyperinfection syndrome (SHS). However, he 
had received numerous immunosuppressive drugs previously 

and had not developed SHS, so we thought the syndrome was 
unlikely. The National Reference Centre for Parasitology in 
Canada tested for S. stercoralis serology (NIE enzyme-linked 
immunoassay) and the result was negative. We could not send 
stool for microscopy owing to the patient’s constipation.

Table 1: Summary of laboratory investigations during admission

Investigation Presentation 1 month earlier Reference range

Leukocyte (109 g/L) 5 10.4 4.0–11.0

Absolute neutrophil count (109 g/L) 4.6 7.2 2.0–8.0

Absolute lymphocyte count (109 g/L) 0.2 1.1 0.7–3.5

Absolute eosinophil count (109 g/L) 0 0.6 0.0–0.7

Hemoglobin (g/L) 67 91 137–180

Platelets (109 g/L) 93 270 150–400

C-reactive protein (mg/L) 112.1 35.4 0–8

Ferritin (µg/L) 906 440 30–500

Sodium (mmol/L) 128 133 133–145

Albumin (g/L) 25 30 35–45

Alanine aminotransferase (U/L) 32 61 1–60

γ-Glutamyl transferase (U/L) 248 173 11–62

Alkaline phosphatase (U/L) 294 190 30–145

Creatinine (µmol/L) 164 204 50–120

Figure 2: Computed tomography scan of the patient’s chest at admis-
sion, showing bilateral patchy infiltrates.

Figure 3: Computed tomography scan of the patient’s abdomen at 
admission, showing dilated stomach and small bowel loops without evi-
dence of a high-grade mechanical obstruction.
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Thirteen days after admission, he developed septic 
shock and died from a suspected aspiration pneumonia. A 
limited autopsy showed multiple roundworms throughout 
his stomach, small bowel and pancreas (Figure 4). The pres-
ence of parasites in the pancreas confirmed disseminated 
strongyloidiasis.

Discussion

Epidemiology of Strongyloides
Strongyloides stercoralis is an intestinal nematode that can 
cause an asymptomatic chronic gastrointestinal infection 
that can remain quiescent for years.1,2 It is endemic to Africa, 
Asia and Central and South America; about 30 million–​
100  million people are affected worldwide.1–3 It is estimated 
that 10%–40% of the population are affected in endemic 
regions. In Canada, 2.5  million individuals are thought to be 
infected with Strongyloides.1–3

Strongyloides completes its entire life cycle in humans, with 
the potential for autoinfection.1–3 Overamplification of the para-
sitic load at a rate that escapes the host’s ability to control the 
infection is known as hyperinfection; dissemination refers to the 
presence of parasites in organs not typically involved in the para
site’s life cycle, such as the pancreas.1–3 Immunosuppression, 
particularly suppression of cell-mediated immunity, can trigger 
SHS or dissemination, with mortality rates of 85%–100%.1,4 Corti-
costeroid administration is a well-described risk factor for SHS; 
even short steroid courses of 5 days are associated with SHS and 
death.1,2,4 During SHS, the parasitic burden increases and mature 
larvae penetrate the bowel mucosa and enter the host’s circula-
tion, where they can disseminate to other organs.1

Who should be screened for Strongyloides?
The Committee to Advise on Tropical Medicine and Travel (CATMAT), 
an advisory body to the Public Health Agency of Canada, recom-
mends screening all individuals at high risk for developing Stron-
gyloides hyperinfection, based on their epidemiologic exposure 

and clinical risk factors for dissemination.3 Risk factors for Stron-
gyloides infection include birth, residence or long-term travel 
(>  6 months) in Southeast Asia, Oceania, sub-Saharan Africa, 
South America or the Caribbean, although infection can occur 
with shorter periods of exposure if the person engages in high-
risk activities.3 Because Strongyloides is associated with fecal 
contamination of water or soil, high-risk activities include resid-
ing in rural or beach settings and skin contact with sand or soil.3 
Clinical risk factors associated with SHS include human T-cell 
leukemia virus type 1 (HTLV-1) infection, treatment with gluco-
corticoid or immunomodulatory agents, organ transplantation 
and hematologic malignancies.3

The presence of unexplained serum eosinophilia in a patient 
who was born in or has travelled to an endemic region should 
prompt investigation for Strongyloides; however, its absence 
does not rule out infection.5 Screening for S. stercoralis should 
occur before the administration of immunosuppressive therapy, 
transplantation, or in patients with other immunosuppressive 
conditions.1–3,5 The widespread use of corticosteroids for the 
treatment of patients with COVID-19 has led the Ontario COVID-
19 Science Advisory Table to recommend serologic testing for 
S. stercoralis in patients with COVID-19 who have moderate to 
high epidemiologic risk.6

Diagnostic tests for Strongyloides
The sensitivity of stool microscopy is poor; a single stool exam
ination fails to identify larvae in up to 70% of cases, owing to 
intermittent shedding and low larval burden.1–4 However, the 
diagnostic yield of stool microscopy improves to more than 95% 
if 7 serial samples are examined or if a stool agar culture is per-
formed.1–4 Serologic testing is the most sensitive method for 
diagnosing chronic strongyloidiasis in patients who are immuno-
competent, as the sensitivity of commercial and in-house assays 
ranges from 83% to 95%.3,5,7 In patients with HTLV-1 infection or 
hematologic cancers or who have received immunosuppressive 
medications, the sensitivity decreases to 42.9%, owing to a 
blunted immune response.8 Both stool microscopy and serologic 
testing are recommended in these patients.3,5

In patients with SHS, the diagnostic yield increases, because 
larvae are more easily identified in duodenal aspirate, sputum, 
bronchoalveolar lavage fluid or stool samples.1 To establish a 
diagnosis during SHS, the following are suggested: 3 serial stool 
samples for ova and parasite, sputum ova and parasite examina-
tion for S. stercoralis, S. stercoralis serology, blood culture looking 
for enteric organisms, and biopsy of organs where S. stercoralis 
involvement is suspected.4

Treatment of strongyloidiasis
CATMAT Guidelines recommend treatment of chronic, asymptom-
atic strongyloidiasis with oral ivermectin, 200 µg/kg/d given in 
2 doses on consecutive days, or 14 days apart.3 This is well toler-
ated and associated with high cure rates, and when there is no 
ivermectin shortage, treatment should be given to all immuno-
competent individuals with known asymptomatic infection.1,5 
More recently, a single dose of ivermectin has been shown to be 
as effective as 2 doses.9

Figure 4: Hematoxylin and eosin stain of the gastrointestinal tract under 
40x magnification. Multiple roundworms, measuring 350–600 × 15 µm, 
can be seen (arrows) in the lumen of the small bowel.
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For patients with risk factors for Strongyloides who require 
immediate immunosuppression before test results for Strongyloides 
are available, empiric treatment with ivermectin is recommended.3,5 
This applies to patients with COVID-19 who are about to be treated 
with corticosteroids. When serology results are indeterminate, the 
Ontario COVID-19 Science Advisory Table recommends treatment.6,10

Patients with suspected Strongyloides infection from coun-
tries in Central Africa, such as Congo, Cameroon and Central 
African Republic, should be referred to a tropical medicine spe-
cialist to exclude loiasis co-infection, as ivermectin can precipi-
tate life-threatening encephalopathy in patients with high lev-
els of microfilaria from loiasis.3,5

In cases of suspected SHS or dissemination, empiric dual 
therapy with ivermectin and albendazole is recommended while 
awaiting the results of diagnostic tests.3,5 This is based on expert 
opinion and clinical experience, given the substantial mortality 
associated with this condition.3,5

Case revisited
Our patient presented several challenges to the diagnosis of SHS, 
which may have contributed to his diagnosis being made post 
mortem. He presented with nonspecific gastrointestinal symp-
toms that we attributed to gastroparesis. Dissemination or SHS 
can present with a wide range of clinical symptoms and signs, 
with no pathognomonic feature.1,3,4 Respiratory and gastrointes-
tinal symptoms are common but nonspecific and include dys-
pnea, wheezing, acute respiratory failure, abdominal pain, 
anorexia, weight loss and gastrointestinal bleeding.1 Our 
patient’s pulmonary symptoms and extensive bilateral infiltrates 
were likely explained by larval migration through the lung during 
SHS. Second, while our patient had recurrent episodes of Gram-
negative bacteremia, there was always a plausible source: chol-
angitis and suspected pancreatic cancer. In retrospect, the bac-
teremia may have been caused by Strongyloides. Recurrent, 
unexplained Gram-negative sepsis or meningitis should raise the 
possibility of Strongyloides, as enteric organisms adhere to the 
parasite during migration into tissue.1,2,4 For the same reason, 
bacteremia with E. faecalis, a common commensal of the human 
gastrointestinal tract, is described in SHS or dissemination.11 Of 
note, no roundworms were identified when the previous surgical 
pathology slides from the patient’s Roux-en-Y procedure and 
cholecystectomy were re-examined.

During our patient’s last admission to hospital, his serologic 
test was negative, reflecting the test’s poor sensitivity in immuno
compromised hosts.8 Our case highlights that the diagnosis of dis-
seminated strongyloidiasis is often delayed, leading to involve-
ment of many organs with significant risk of mortality.

Conclusion

Patients at  r isk of  Strongyloides  infection should be 
screened before immunosuppression, as a substantial pro-
portion of Canada’s population is at risk. The development 
of complications including SHS and dissemination are asso-
ciated with high mortality.
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