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ABSTRACT

Aims: Strongyloides Hyperinfection Syndrome (SHS) and disseminated Strongyloidiasis
have been extensively reported in immunocompromised patients. In SHS, large parasitic loads of
larvae cause symptoms mainly limited to the gastrointestinal tract and lung, whereas in the
disseminated form multiple organs can be affected with high mortality if inappropriately treated.
Case Presentation: Here we present an unusual case of a 28-year-old (HIV negative) patient with
confirmed untreated Helicobacter pylori, symptoms of gastric and pulmonary hyperinfection
complicated with severe weight loss, respiratory symptoms with hemoptysis and refeeding
syndrome.

Discussion: The diagnosis was based on histological confirmation of the parasite in the gastric
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discharged in reasonable medical conditions.

developmental countries.

mucosal biopsy and stool analysis. The patient was successfully treated with ivermectin and

Conclusion: This case illustrates the importance of considering Strongyloides Hyperinfection in
immunocompetent patients presenting with chronic vomiting, weight loss and anemia, especially in

Keywords: Strongyloidiasis; Strongyloides hyperinfection syndrome; symptoms of gastric and
pulmonary hyperinfection complicated; ivermectin; immunocompetent patients.

1. INTRODUCTION

Strongyloidiasis is a World Health Organization
neglected disease caused by infection with the
nematode (roundworm) Strongyloides stercoralis
which are present in soil or (less frequently) by
means of oral-fecal contamination. After
penetration of the cutaneous tissue, the larvae
will first migrate through the venous circulation to
the respiratory system. Subsequently, mediated
by swallowing of infected respiratory secretions,
the larvae will gain access to the gastro-intestinal
tract [1-3]. Once in the small intestines, parasite
maturation and egg laying in the intestinal
mucosa will occur. This parasite has the unique
feature to cause chronic infection described in
the literature as the “autoinfection cycle”. This
cycle allows for chronic infection as rhabditiform
larvae in the large intestine develop into filariform
larvae which are capable of intestinal
mucosal penetration (before being excreted in
the stool), by which the cycle is repeated [1-3]
(Fig. 1).

Symptoms will vary according to the type of
organ being infected, parasite load and host
immune status. During primary infection, effector
cells of the innate immune system (granulocytes
and macrophages) are capable of kiling the
migrating larvae. In addition, the adaptive
immune response mediated by T-Cells are
important in the prevention of disease
progression to SHS [4]. Traditional risk factors for
the SHS and disseminated disease are
alcoholism, Human Immunodeficiency Virus
(HIV) or Human T-Cell Lymphotropic Virus-1
(HTLV-1) infection, malnutrition,
immunosuppressive agents (e.g. corticosteroids)
and transplant patients [4].

Stronglyoides hyperinfection or disseminated
disease has rarely been reported in
immunocompetent patients [5]. Here we present
a unique case of a young immunocompetent
patient with untreated Helicobacter pylori who
developed a SHS.
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2. CASE PRESENTATION

A 28-year-old male patient was seen in the
emergency department of our clinic with
symptoms of chronic vomiting and associated
weight loss (approximately 10 kg in the last 3
months). His medical history revealed chronic
gastritis due to Helicobacter pylori, diagnosed
two years earlier, for which he never received
treatment. The patient was admitted to the clinic
for further investigations. An upper
gastrointestinal endoscopy was performed which
showed edematous gastric folds and duodenitis.
Gastric and duodenal mucosal biopsies showed
massive infiltration of Strongyloides (Fig. 2), no
signs of malignancy. A colonoscopy was
performed which showed internal hemorrhoids
without other abnormalities. On admission his
laboratories showed a slight normocytic anemia
(Hemoglobin 13,0 mg/dl), with normal serum
ferritin (117 ng/mL), but low transferrin (35g/L).
The patient did not have eosinophilia and an HIV
test was negative. Stool analysis showed
rhabditiform larvae compatible with Strongyloides
stercoralis. A tomography of the thorax and
abdomen showed bilateral atelectasis,
hepatomegaly, dilatation of the extra hepatic tract
and the common pancreatic duct respectively.
The patient was started initially by the treating
physician on albendazole 200mg 12 hours,
omeprazole IV, parenteral nutrition and infectious
diseases consultation was requested. During
hospitalization, the patient showed clinical
deterioration with melena, hemoptysis,
respiratory distress and altered consciousness.

Due to a significant decrease in hemoglobin, two
units of red blood cells were given. Under the
suspicion of SHS, the therapy was switched to
ivermectin 200 microgram/kg/day. Pulmonary
tuberculosis was ruled out by a PCR performed
on sputum. The patient showed symptoms
compatible with a refeeding syndrome (altered
consciousness, pulmonary edema and severe
hyphosphatemia), for which he was admitted to
the ICU for electrolyte suppletion and
monitoring. The parental feeding was temporary
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stopped and reinitiated after clinical the intestinal parasite on control stool analysis
improvement. A secondary bacteremia was was confirmed. Subsequently, oral refeeding was
suspected due to a procalcitonin value of 9.9 carefully reinitiated and the patient was
ng/mL and the patient was started on piperacillin-  discharged in reasonable medical conditions,
tazobactam. Ivermectin was continued with  with follow up via the outpatient clinic.

resolution of hemoptysis and until elimination of

Filariform larvae enter the
esophagus, either by consuming
contaminated food/water or by
coughing up and swallowing of
infected respiratory secretions.

Larvae migrate through the
body via the venous system,
infecting organs, primarily lungs

Filariform larvae that
penetrate the intestinal
mucosa enter the
venous system, initiating
auto-infection cycles.

These filariform larvae develop into
adult worms. The female adults will
lay eggs in the intestinal mucosa,
which hatch into rhabditiform larvae.
These larvae can either develop
into filariform larvae, or are
excreted through the stool.

Initial infection through
the skin entering
the venous system

Fig. 1. Infection cycle of Strongyloides Stercoralis. Filariform larvae can penetrate the skin or
large intestinal mucosa and travel through the venous system to the respiratory tract. Infective
larvae can enter the digestive tract either via consumption of infected water/food or by up
coughing of respiratory secretions. Subsequently, worm maturation in the small intestinal and
egg lying in the intestinal mucosa by the female parasite can occur. The young rhabditiform
parasites can develop into filariform larvae which are capable of penetration of the (large)
intestinal wall (or peri-anal skin) and cause cycles of chronic auto-infection. Alternatively, the
rhabditiform larvae can be excreted via the stool
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3. DISCUSSION

The (global prevalence of infection by
Strongyloides  stercoralis was  previously
estimated between 30 and 100 million people.
Prevalence numbers are likely to be affected by
under reporting of the affected countries,
diagnostic methods being used and by the fact
that the infection can be asymptomatic. More
recently, Buonfrate et al. [5] estimated the global
prevalence of strongyloidiasis in 2017 to be 8.1%
(95% CI: 4.2%-12.4%), corresponding to 613.9
million infected people The South-East Asia,
African, and Western Pacific Regions accounted
for 76.1% of the global infections. Countries in
Central America and the northern part of South
America had the highest prevalence, particularly
Panama (15.7%; 95% CI: 8-23.4%), Costa Rica
(15.7%; 95% CI. 8-23.4%), and Colombia
(18.4%; 95% CI: 9.4-27.4%) [6].

Severe SHS is primarily a disease of
immunocompromised patients, but has rarely
been reported in immunocompetent patients [5].

Our patient was initially submitted to the clinic
because of chronic vomiting and associated
significant weight loss. In one retrospective study
about gastric involvement due to Strongyloides
stercoralis, the authors found that Strongyloides
limited to the stomach appears to be rare in the
absence of duodenal strongyloidiasis [7].
Biopsies of the gastric and duodenal mucosa in
our patient confirmed invasive Strongyloides
infection (Fig. 2).

Geri et al. [8] published the results of a case
series of 133 patients with SHS. They identified
that immunosuppression was present in 95,5% of

patients, mostly long-term  corticosteroid
treatment. Fever and respiratory symptoms were
present in more than 80% of the cases and
gastrointestinal symptoms were present in 71.2
% of patients. Shock occurred in 57% and
mechanical ventilation was reported in more than
60% of patients and both were associated with
high mortality [8].

Our patient did not have known
immunodeficiencies, although he was severely
malnourished. It is thought that chronic intestinal
parasitic infection can cause a malabsorption
syndrome and secondary immunodeficiencies

[4].

Our case showed clear signs of SHS with
pulmonary and gastrointestinal symptoms for
which he required ICU. Pulmonary involvement
was highly suspected due to persistent cough
and hemoptysis [9], but larvae were not observed
in the sputum analysis. Pulmonary tuberculosis
was discarded by PCR. Remarkably, hemoptysis
disappeared rapidly after the treatment with
ivermectin was initiated. A secondary bacteremia
was suspected based on the elevated
procalcitonin level and treated with piperacillin-
tazobactam, although blood cultures remained
negative.

In addition, our case was complicated with a
refeeding syndrome with critical

hypophosphatemia, which was managed by
temporary suspension of parenteral feeding and
phosphate suppletion. Combination therapy with
albendazole and ivermectin has been proposed
to improve

administration

the efficiency of mass drug
targeting both soil-transmitted

Fig. 2. Strongyloides Stercoralis in various stages of development observed in histological

Hematoxylin-Eosin stain (H&E) sections of the gastric mucosa. (a) 40 times magnification:

Eggs (E) and Rhabditiform larvae (R) developing in the eggs; (b) 100 times magnification:
Female adult parasites, sectioned along the midline showing uterus (U) and intestinal tube (I)
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helminths (STH) and Strongyloides stercoralis.
However, there are no clinical trials comparing
monotherapy with combination therapy in the
setting of SHS [10,11]. Since the patient showed
clinical deterioration while receiving albendazole,
we decided to change the therapy to ivermectin,
which has shown to be more effective as
compared to albendazole [12,13].
Singh et al. reported a case of concomitant
Mucosa Associated Lymphoid Tissue (MALT)
lymphoma associated with  Strongyloides
stercoralis and Helicobacter pylori coinfection
[14]. It is unclear whether there is a relationship
between Helicobacter pylori and Stronglyoides

coinfection. One could argue that chronic
ulcerative  gastritis due to Helicobacter
could facilitate colonization and invasive

infection with Strongyloides, but this association
is not supported by histopathological
observations.

Anemia is a frequent finding in patients with
helminthic infections, with multi-factorial etiology
and appears to be at least partly related to gut
epithelial and endothelial barrier disruption at the
entry site of the parasite [15]. Our patient showed
normocytic anemia which was unexpected, as
chronic intestinal blood loss would likely result in
microcytic anemia, but the result might have
been influenced by the blood transfusions which
he had received.

4. CONCLUSION

The patient was initially suspected to have
gastric cancer based on chronic vomiting,
associated weight loss, anemia and endoscopic
findings in the stomach.

However, his age made this diagnosis less likely
and in this tropical country, other causes such as
helminthic infections should also be considered
and can reliably be ruled out by stool analysis
screening. Another reliable diagnostic method is
biopsy of the gastric or duodenal mucosa. It is
unclear if Helicobacter pylori could facilitate
colonization and invasive infection by
Strongyloides.
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