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ABSTRACT: Strongyloides stercoralis infection is endemic in many
tropical and subtropical areas. The parasite has the unusual ability to
multiply inside the host due to the transformation of rhabditiform larvae
into infective filariforms. Several studies have shown that chronic
alcoholism is an important factor that predisposes to strongyloidiasis.
The increased susceptibility to S. stercoralis infections seen in alcoholic
individuals could be explained by their increased exposure to the parasite,
malnutrition, breakdown of local immune responses, and/or alterations in
intestinal barriers. Moreover, ethanol intoxication can elevate human
endogenous corticosterone, which, in turn, suppresses T cell function and
increases the fecundity and survival of the parasite, mimicking the effect of
worm ecdysteroides. Although chronic alcoholism is a risk factor for
nematode infection, most cases of hyperinfection or dissemination are
associated with the presence of hepatic cirrhosis or strongyloidiasis-related
symptoms. The present study describes a case of S. stercoralis
hyperinfection in a 51-yr-old male patient without gastrointestinal or
pulmonary symptoms and with previous anemia and chronic alcoholism.
He was not receiving glucocorticoid therapy and tested negative for HTLV
and human immunodeficiency virus (HIV), but he had a history of alcohol
addiction for more than 20 yr. Laboratory test results showed increased
eosinophilia and a high immunoglobulin E (IgE) level, which may have
temporarily protected the patient from dissemination of infection, but not
prevented proliferation of the parasite, as shown by the large number of S.
stercoralis larvae recovered using the Baermann method. Evaluation for
strongyloidiasis should occur in alcoholics, especially in endemic areas, to
prevent occult asymptomatic infections from progressing to life-threaten-
ing cases.

Strongyloides stercoralis infection is endemic in many tropical and
subtropical areas (Concha et al., 2005), with frequencies above 10% in
immunocompetent Brazilian people (Rossi et al., 1993; Kobayashi et al.,
1996; Machado and Costa-Cruz, 1998) and reaching 40–44% in cirrhotic
patients, mostly alcoholics (Gaburri et al., 1997; Oliveira et al., 2002).

The parasitic infection takes place when filariform larvae penetrate
through the skin and migrate via the bloodstream to the lungs. After
ascending the respiratory tract to the oropharynx, larvae are swallowed
and reach the duodenal mucosal crypts to grow into parthenogenetic
females. Thereafter, rhabditiform larvae hatch from the eggs and are
excreted in feces. However, some larvae may transform into the filariform
infective stage, resulting in internal and external autoinfection. Therefore,
if not treated, the host may remain in a chronic carrier state.

The nematode usually causes an asymptomatic infection with a small
rhabditoid larvae load in the feces (Rossi et al., 1993; Grove, 1996).
Nevertheless, hyperinfection and dissemination can occur in high-risk
groups, such as patients undergoing glucocorticoid therapy (Lemos et al.,
2003), patients co-infected with HTLV (Carvalho and Porto, 2004) or HIV
(Silva et al., 2005), patients with lymphoma (Safdar et al., 2004), and
people with malnutrition (Dada-Adegbola and Bakare, 2004) or liver
cirrhosis due to alcoholism (Gaburri et al., 1997).

Several studies have shown that chronic alcoholism is an important
factor in susceptibility to strongyloidiasis (Gaburri et al., 1997; Oliveira et
al., 2002; Zago-Gomes et al., 2002). It is hypothesized that the high
predisposition to infection in this group could be associated with poor
hygiene, leading to high exposure to pathogens, malnutrition, and
alterations in either intestinal barriers or local immune responses (Gaburri
et al., 1997; Zago-Gomes et al., 2002). The increased risk for infection with
S. stercoralis in ethanol abusers appears to be specific, since this is not

observed with other intestinal nematodes (Zago-Gomes et al., 2002).
Although chronic alcoholism predisposes to S. stercoralis infection, most
cases of hyperinfection and dissemination are associated with the presence
of hepatic cirrhosis and/or pulmonary and gastrointestinal symptoms
(Gaburri et al., 1997).

Different mechanisms may be responsible for the stimulation of
hyperinfection in susceptible hosts, although corticosteroid therapy
remains the most frequent risk factor. Acute or chronic ethanol
administration in rats increases the plasma levels of adrenocorticotropic
hormone and corticosterone, by both interfering with the hypothalamic-
pituitary-adrenal (HPA) axis and altering steroid metabolism in the liver
(Ogilvie et al., 1998; László et al., 2001). Corticoids interfere in the host’s
immune response and also enhance the fecundity of S. stercoralis females
and the transformation of rhabditiform into infective filariform larvae,
exacerbating the autoinfection (Concha et al., 2005).

Strongyloides stercoralis infection is mostly controlled by the Th2 subset
of CD4 lymphocytes, the production of interleukin (IL)-4, IL-5, IL-13,
IgE, and eosinophils. In addition, other host defense mechanisms, such as
complement activation or Th1-related immune responses, may be involved
in parasite killing (Szabo, 1999; Krolewiecki et al., 2001).

In the present study, we describe a S. stercoralis hyperinfection in an
anemic patient with a history of chronic alcohol consumption and without
gastrointestinal or pulmonary symptoms. All clinical data were collected
by an infectious disease specialist. The patient’s privacy and confidenti-
ality were preserved and informed consent authorizing publication was
obtained.

A 51-yr-old man presented to our laboratory for evaluation of
previously identified anemia. At the time of his current admission, the
patient had no clinical complaint of diarrhea, abdominal pain, productive
cough, or fever, but did have symptoms related to anemia, such as
shortness of breath and weakness.

Laboratory results showed a leukocyte count of 6.8 3 106/mm3, with a
discrete eosinophilia (595 eosinophils/mm3) and normal platelet count
(309 3 103/mm3). Normal liver (aspartate aminotransferase 22 IU/L,
alanine aminotransferase 13 IU/L, total bilirubin 0.3 mg/dl) and kidney
(urea 22 mg/dl; creatinine 0.8 mg/dl) functions were observed.

The hematological analyses confirmed the presence of anemia. The
patient had 1.6 3 106/mm3 erythrocytes, with low hematocrit (13.6%) and
hemoglobin (4.5 g/dl) levels. Hematimetric values included a mean
corpuscular volume of 85.2 fl, mean corpuscular hemoglobin of
26.6 pg, and mean corpuscular hemoglobin concentration of 31.2%. The
morphological analysis of the blood film was found to be markedly
abnormal, showing hypochromia, anisocytosis, and poikilocytosis. Re-
duced levels of serum iron (14 mg/dl) and ferritin (9.1 pg/ml) were also
observed. Direct Coombs test and glucose-6-phosphate dehydrogenase
deficiency test were both negative. Vitamin B12 was 254 pg/ml and folic
acid was 7.73 ng/dl. The hemoglobin analysis demonstrated the sickle
cell trait profile: A1 (57.5%), S (38.5%), A2 (3.8%), and fetal hemoglobin
(0. 2%).

Levels of serum immunoglobulins IgA (144 mg/dl), IgM (207 mg/dl),
and IgG (1,040 mg/dl) were normal, as were complement proteins C3
(134 mg/dl), C4 (21.2 mg/dl), and CH50 (101 U/CAE). Serum IgE level
was extremely elevated, above 3,000 IU/ml. Integrity of the cellular
immune response was checked by the tuberculin reaction (2.1 cm),
determination of the number of CD4 cells (3,087 cell/ml), and the T helper/
suppressor ratio (1.72).

The HTLV (I and II); HIV (1 and 2); hepatitis A, B, and C; Chagas
disease; and syphilis antibody tests were negative. Lung fields were clear
on the chest radiographs and digital electroencephalogram was also
normal.DOI: 10.1645/GE-2358.1
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Positive results were shown on testing for stool occult blood by
phenolphthalein reduction with zinc. Further routine examination of feces
by spontaneous sedimentation in water revealed several S. stercoralis
rhabditiform larvae and also Giardia intestinalis cysts. Moreover, there
were 910 larvae recovered per gram of stool concentrated by the
Baermann method, mostly rhabditiform and a few filariform stages.

The patient received blood transfusions and was treated with
conventional doses of ivermectin and tinidazole for S. stercoralis and G.
intestinalis infection, respectively. The eosinophil count decreased after
treatment and alcohol abstinence, and returned to normal levels, as did the
hemoglobin level, erythrocyte count, and IgE serum level. Two months
later, results of Baermann and coprocultures for larvae diagnosis were
both negative.

Strongyloides stercoralis is one of the few nematodes with the ability to
produce autoinfection. The parasite can multiply inside the host,
regardless of exogenous contamination, due to transformation of
rhabditiform larvae into infective filariforms, leading to persistent
infections. However, in most hosts, the course of parasitism remains
quiescent, with no significant morbidity. This parasite-host balance can be
disrupted under conditions of impaired cellular immunity, resulting in a
life-threatening strongyloidiasis (Lam et al., 2006).

In this case, the patient had no gastrointestinal or pulmonary
symptoms, despite the very intense discharge of S. stercoralis larvae in
his stool. He was not under glucocorticoid therapy, tested negative for
HTLV and HIV, but had a history of alcohol addiction for more than
20 yr.

Ethanol intoxication activates the HPA axis, elevating corticosterone
levels (Ogilvie et al., 1998; Laszlo et al., 2001; Choudhry and Chaudry,
2006), which in turn suppresses T cell function, decreasing intestinal
immunity (Choudhry et al., 2004, 2006). Moreover, corticosterone
upregulates IL-18, which enhances myeloperoxidase activity, altering the
intestinal barrier function (Li et al., 2006). Neutrophils may also play a
role in increasing intestinal permeability in acute and chronic
ethanol intoxication (Sir et al., 2000; Choudhry et al., 2006). The IL-18–
mediated increase in chemokines and adhesion molecules is likely to
cause intense neutrophil accumulation in the intestinal tissue, contributing
to the impairment of intestinal immunity (Choudhry et al., 2006; Li et al.,
2007). It has also been suggested that there may be a direct effect of
ethanol on the Th2 type of immune response. However, mice receiving an
ethanol-containing diet were capable of generating a Th2-protective
immune response when infected with Strongyloides sp. (Krolewiecki et al.,
2001).

A significant decrease in hemoglobin level in 42% of patients with
disseminated strongyloidiasis has been described by Lam and colleagues
(2006). In the case described herein, the patient presented with a
hemoglobin level of 4.5 g/dl. The etiology of anemia in alcoholics is often
multifactorial, including poor nutrition, chronic inflammation, blood loss,
liver dysfunction, and ineffective erythropoiesis (Lewis et al., 2007).
Alcohol can be directly toxic to the bone marrow and, when associated
with poor nutrition, frequently causes marked anemia, even if liver disease
is absent (Latvala et al., 2004). Studies have shown that many bone
marrow biopsy samples from alcoholics are abnormal, mostly showing
megaloblastic and/or sideroblastic changes or alterations that suggest iron
deficiency (Latvala et al., 2004; Lewis et al., 2007). In addition to direct
bone marrow damage, excessive alcohol intake, along with poor diet, can
lead to inadequate intestinal absorption of vitamin B12 and folic acid,
causing megaloblastic anemia (Lewis et al., 2007). In the present case, the
patient had normal levels of both vitamins, ruling out the influence of this
mechanism on abnormal erythroblast production. Iron deficiency due to
malnutrition, along with intestinal mucosa inflammation exacerbated by
hematophagism and bleeding ulcers as result of S. stercoralis infection
itself, may be the major factors responsible for the intense anemia
observed at presentation. In fact, the levels of serum iron and ferritin were
both markedly reduced and presence of blood in fecal samples was
confirmed.

We should also point out the hemoglobin profile of this patient.
Carriers of HbS trait (hemoglobin AS) are not expected to develop
hemolytic anemia or other clinical symptoms related to sickle cell disease,
except under conditions that favor the process of sickling, such as hypoxia,
acidosis, and dehydration (Mura and Ferraz, 2007). Clinical examination
and laboratory results did not indicate the presence of any sign of this
hematologic pathology.

At presentation, the patient had a discrete elevation of the eosinophil
count and a high concentration of IgE. As we did not have previous
hematological records, we suppose that the increased eosinophilia and
high IgE level in peripheral blood were a result of the patient’s immune
response to the parasite. This may have temporarily protected the patient
from dissemination of infection, but not controlled the parasite
proliferation. In fact, patients with strongyloidiasis and co-infection with
HTLV-1, which modifies the immune response toward the Th1 type, have
lower levels of serum IgE and of peripheral eosinophil counts, which is
frequently associated with dissemination of the parasite (Carvalho and
Porto, 2004).

The antibodies IgA, IgE, and IgG4 seem to be more related to
modulation of S. stercoralis infection than other immunoglobulins (Atkins
et al., 1999; Mota-Ferreira et al., 2009). IgA reduces worm fecundity as
well as egg viability, therefore decreasing larvae shedding, IgG4 modulates
IgE-mediated response, and IgE regulates the autoinfection by binding to
Fc receptors on the surface of effector cells, especially mast cells and
basophils, inducing degranulation and release of inflammatory mediators
(Atkins et al., 1999).

The decrease in IgA secretion has also been implicated in the high
prevalence of S. stercoralis infection in alcoholic patients with hepatic
cirrhosis (Pelletier et al., 1982). In our patient, the levels of serum IgA,
IgM, and IgG were normal and the level of IgE was greatly elevated.
Despite the normal or elevated levels of immunoglobulin, there was an
increase in parasite load. On the other hand, as they were not tested, we
cannot rule out either a deficiency in antibody-specific response to
helminth antigens or a deficiency in the production of secretory IgA, a
very important antibody for intestinal mucosal protection.

Adherence of monocytes and polymorphonuclear cells to filariform
larvae after complement activation suggests a role of the complement
system in the nonspecific immune defense mechanism against S. stercoralis
(Messias et al., 1994). In fact, complement is required for protection in
both innate and acquired immune response to S. stercoralis (Kerepesi et
al., 2006). Complement proteins can function as a chemo-attractant and
stimulate degranulation of effector cells, including neutrophils and
eosinophils (Gasque, 2004). A study showing that C5 knockout mice
sustain the protective immunity to S. stercoralis, despite the lack of pore-
forming membrane attack complex, corroborates the hypotheses that the
complement component C3, in collaboration with IgM and neutrophils,
may be major factors responsible for killing larvae (Kerepesi et al., 2006).

Strongyloides stercoralis hyperinfection is an emerging tropical infection
that requires greater clinician awareness. Because of the lack of familiarity
with this syndrome in healthcare institutions in industrialized countries,
physicians may misdiagnose the disease and delay the treatment. The
mortality rate is 15% in hyperinfection syndrome and can reach around
80% when dissemination to other tissues occurs (Lam et al., 2006;
Vadlamudi et al., 2006), which is probably due to the late diagnosis.

Mechanisms underlying S. stercoralis hyperinfection are complex and
not fully understood. Patients with asymptomatic latent infections may
develop severe forms of the disease, triggered by corticosteroid-induced
immunosuppression (Lemos et al., 2003; Concha et al., 2005). The role of
corticosteroids in hyperinfection can be related to the induction of
eosinophil and mast cell depletion in the intestinal mucosa (Soda et al.,
1993). In addition to their role as effector cells, eosinophils can present S.
stercoralis antigens to T cells and initiate an immune response to the
helminth, detected by the increase of expression of CD69, CD86, and
MHC class II surface markers (Padigel et al., 2006).

Additional studies are needed to delineate the alterations in intestinal
immunity and barrier functions in alcoholic patients that predispose to
either infection or hyperinfection by the helminth. The increased levels of
endogenous corticosterone and the malnutrition so often observed in
ethanol-addicted patients could be implicated in the hyperinfection
described herein. In addition, chronic alcohol ingestion can directly
change the morphology of intestinal villi and alter intestinal mucosal
permeability (Worthington et al., 1978).

The diagnosis of strongyloidiasis is often delayed and overlooked
because of the nonspecificity of symptoms. Clinicians in endemic regions
must be aware of this when evaluating individuals who abuse ethanol.
Latent infections may be a serious medical problem for these patients,
potentially leading to fatal cases. Therefore, it is highly recommended that
all alcoholics, even those who are asymptomatic, be screened for S.
stercoralis infection by searching for larvae in stool samples or by
detecting specific serum antibodies.
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F. E. PEREIRA. 2002. Prevalence of intestinal nematodes in alcoholic
patients. Revista da Sociedade Brasileira de Medicina Tropical 35:
571–574.

RESEARCH NOTES 835


