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Abstract

Purpose Strongyloidiasis is mainly prevalent in developing countries with poor economic and sanitary conditions. The
clinical manifestations of Strongyloides stercoralis infection are complex and diverse, lacking specificity, which can easily
lead to misdiagnosis and delayed treatment.

Methods An elderly male patient, repeated cough and expectoration for 4 years, with exacerbation and dyspnea for 10 days,
was admitted to hospital. Sputum culture and smear were taken for examination. Nematode larvae were found under the
microscope. Nematodes were also found in feces.

Results Upon confirmation, the patient was diagnosed with a pulmonary infection caused by Strongyloides stercoralis. After
treatment with albendazole, the symptoms improved, and the patient was discharged.

Conclusion In this case report, combination of microscopic examination of sputum and alveolar lavage fluid and CT scan

were used to quickly identify the cause of the patient, it provides a diagnostic basis and method for clinical treatment.
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Introduction

Strongyloidiasis is mainly prevalent in developing countries
with poor economic and sanitary conditions in warm and
humid areas. For example, the infection rate of Strongyloi-
des stercoralis in rural Argentina and Brazil is as high as
83.3% [1, 2] and 30.1% [3], respectively; the average infec-
tion rate of Strongyloides stercoralis in China is 0.122% [4].
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Strongyloides populations in China are mainly distributed in
southern regions with endemic characteristics. Strongyloi-
des stercoralis infection has variety and complicated non-
specific clinical manifestations [5]. Same time, the sporadic
cases of Strongyloides stercoralis infection make this disease
easy to be ignored clinically and lead to missed diagnosis
[6]. A combination of microscopic examination of sputum
and alveolar lavage fluid and CT scan to quickly identify
the cause of the patient in this case report, it will provide a
diagnostic basis and method for clinical treatment.

Case Report

An 82-year-old male farmer who lived in the countryside
for a long time presented with a cough producing a small
amount of yellow and white phlegm that was not easy to
cough up. He was diagnosed with an acute exacerbation of
chronic obstructive pulmonary disease at the local hospital
and treated with aminophylline and methylprednisolone,
which resulted in aggravation of the symptoms. On October
26, 2019, he was transferred to the emergency department
of Qingyuan People’s Hospital, complaining of a 4-year
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history of cough and expectoration, which worsened with
recurrence, and shortness of breath for the previous 10 days.

A chest computed tomography (CT) showed chronic
bronchitis, emphysema, accompanied by inflammation in
both lungs and consolidation in part of the right lower lobe;
a small amount of bilateral pleural effusion; and calcifica-
tion of the right upper lobe (Fig. 1A, B). Blood cell analy-
sis: white blood cells 13.3x 10%/L; neutrophil ratio 91.9%;
lymph node 2.9%; eosinophil 1%; erythrocyte 2.54 x 10'%/L;
hemoglobin 87 g/L; platelet 148 x 10° g/L. Serum bio-
chemical results: potassium ion 2.80 mmol/L and sodium
131 mmol/L. The patient was transferred to the intensive
care unit (ICU), area I, and treated for acute exacerbation
of chronic obstructive pulmonary disease, severe hypona-
tremia, and hypokalemia.

A

After 28 days, the patient got better, and transferred to the
respiratory department. Sputum culture and smear examina-
tion were performed. Nematode larvae were seen in sputum
smear under the microscope, and no eggs were found. Exam-
ination of fecal specimens revealed the presence of nematode
larvae, but no eggs. Subsequent sputum and fecal samples
were sent for examination and live nematode larvae were
detected every time. Cerebrospinal fluid was found to be
negative for parasites, a fecal occult blood test was negative,
and the patient had normal blood eosinophils. A nematode
infection was confirmed and microscopic examination, using
the oil immersion objective (100x), of the larvae showed a
bifurcated tail (Fig. 2A, B), which indicated an infection
with Strongyloides stercoralis. The patient was treated with
albendazole and developed hypotension and shock after the

B

Fig.1 Chest computed tomography (CT) scan on admission. A Both
lungs exhibited increased texture, calcified lesions (arrows) were
found in the upper lobe of the right lung. B Multiple patchy and flaky

Fig.2 Microscopic examination A
of the sputum sample. A Larvae

were found in the sputum of the

patient, and the tail was pointed

and hooked as seen under the

microscope. B Bifurcated tail

was observed under immersion

objective (arrow)

densities (arrow) were found in the upper lobes of both lungs, and
partial changes were found in the lower lobes of both lungs. There
was a small amount of effusion in the chest cavity
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first day of treatment and was immediately transferred to
the ICU. This was considered an anaphylactic shock caused
by the release of large amounts of allergens following the
death of the worms. The condition improved after boosting
and anti-allergic treatment, and the patient was transferred
to the respiratory department 2 days later. After treatment
with albendazole 800 mg/day for 10 days, the number of
parasites found in sputum samples was significantly reduced
and there were no parasites in fecal samples or in the pleural
effusion. The patient continued to take albendazole 2 weeks
after discharge (1, 400 mg Po&Bid for a week; 2, follow-up;
3, 400 mg Po&Qn for a week; 4, follow-up) and was in good
condition at follow-up until no live Strongyloides stercoralis
larvae were detected in sputum and stool samples.

Discussion

Strongyloides stercoralis is a facultative parasite with com-
plicated life cycle. Parasitic adults mainly infect the small
intestine of the host (such as humans, cats, dogs). Larvae
can invade important organs such as the lung and brain stem
causing strongyloidiasis [7]. This disease is mainly preva-
lent in warm, humid tropical and subtropical regions, with
sporadic infections in temperate and frigid regions [8]. It is
classified as an opportunistic pathogenic parasite, and infec-
tion is common in southern China [4]. Humans can show
three disease phenotypes after being infected with Stron-
gyloides stercoralis: (1) mild infections, due to an effective
immune response, infections can be cleared, and asympto-
matic carriers can be found; (2) persistent, chronic infections
(up to several decades); (3) disseminated severe infections
[9]. Larvae can invade the lungs, liver, kidneys, and other
organs causing diffuse tissue damage and even death due to
severe exhaustion [10]. Severe strongyloidiasis has a very
high fatality rate and lacks specific symptoms, signs, and
imaging findings [11, 12].

The parasitic cycle of Strongyloides stercoralis can be
completed in the host and cause infection. The free-living
cycle of Strongyloides stercoralis is carried out in the soil,
and the larvae invade human skin and mucosa to cause infec-
tion, the migration of a large number of infectious larvae
in the intestine can bring intestinal bacteria into the blood-
stream and cause sepsis [11, 13]. Strongyloides stercoralis
is associated with hyperinfection syndrome which multi-
ple organ failure. It is high prevalence risk among achlo-
rhydria and patients immunosuppressed due to any cause
(leprosy, corticosteroid therapy, HIV, HTLV-I, anti-tumour
necrosis factor-alpha therapy), organ or bone marrow trans-
plant patients [14—17]. It can also infect immunocompetent
patients, although rare. Farmers often come into contact with
the soil as part of their work. Additionally, some rural areas
have poor living environments where, for example, manure
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water that has not been treated is used to irrigate the land.
At the same time, peasants usually work with bare hands and
feet and the skin is in direct contact with the soil, exposing it
to the excrements of insect carriers which may contain fila-
mentous larvae, increasing the possibility of infection [18].

In the present case, there was a slight increase in white
blood cells with normal eosinophils levels on routine blood
analysis. Strongyloides is unique among the nematodes
for its autoinfection cycle within the human host. The host
response normally controls the parasite leading to a chronic,
smoldering infection. Strongyloides infection is associated
with the expansion of Tregs, which suppress host expulsion
of the parasites. Tregs can blunt Th2 responses including
production of IL-5 [19]. Eosinophils play an important role
in the immunity of the body against parasitic infection and
can act as antigen presenting cells (APC) in allergy. Eosino-
phils aggregate in corresponding parts of parasitic infec-
tion or allergy, and release eosinophils. Toxins kill invading
pathogens. Parasitic infection usually activates the body’s
Th2 lymphocytes and produces IL-5, IgE and eosinophilia,
of which IL-5 is a cytokine involved in the differentiation,
activation and proliferation of eosinophils. The parasite is
difficult to be phagocytosed by phagocytes due to its large
size. When the antibody IgE encapsulates the parasite,
eosinophils can kill it through the high-affinity FceRI chan-
nel. Strongyloides stercoralis antigens can activate eosino-
phils, which further activate T cells for specific immune
responses. Eosinophils play a role in antigen presentation in
the Th2-mediated primary and secondary immune responses
in Strongyloides sternum, suggesting that eosinophils are
an essential factor between innate and adaptive immunity.
Therefore, eosinophils play an important role in prevent-
ing Strongyloides infection. Eosinophilia may be a sign of
poor prognosis. The level of eosinophils in severely infected
patients is lower than that in asymptomatic carriers, which
may be related to the increase in Th2 cell apoptosis caused
by eosinophilia [20-22].

The filamentous larvae of Strongyloides stercoralis are
very similar to hookworm [23]. The esophagus of the fila-
mentous larvae of Strongyloides stercoralis is about half of
the body length and the tail is bifurcated; while the esopha-
gus of hookworm filamentous larvae is about one third of the
body length, and the tail is thin. Furthermore, Strongyloides
stercoralis has smaller eggs, and some eggs contain embry-
onic larvae. In contrast, hookworm eggs usually contain 4-8
egg cells. Studies have shown that using SSU rRNA as the
target gene to detect the DNA of Strongyloides stercoralis
in fecal specimens with real-time PCR has good specificity
and sensitivity [24].

The clinical manifestations of Strongyloides stercoralis
infection are complex and diverse, lacking specificity, which
can easily lead to misdiagnosis and delayed treatment. The
key to diagnosis is to find the pathogen. Treatment with
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ivermectin is the first choice for Strongyloides stercoralis.
However, albendazole, which is slightly less effective, is
more commonly used in China. Compared to the treatment
of other helminth infections, the treatment of strongyloi-
diasis is more difficult, because it is difficult to completely
remove the worms, and it is necessary to combine treatment
with serological tests to determine whether the infection is
cleared.
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