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A B S T R A C T

Individuals infected with Strongyloides stercoralis have been reported to produce different immunoglobulins
isotypes, yet few studies have evaluated their use in strongyloidiasis diagnosis. The aim of this work was to
evaluate the immunoreactivity of different classes and subclasses of anti-S. stercoralis circulating antibodies in
alcoholic patients by ELISA and to perform immunoblotting in samples with discordant results between para-
sitological and immunological methods. 345 male patients with a clinical diagnosis of alcoholism hospitalized at
a reference center for alcoholics in Salvador, Bahia, Brazil, were included in this study. The fecal samples were
examined by three different parasitological methods (spontaneous sedimentation, Baermann-Moraes and Agar
Plate Culture methods). The ELISA was performed for the detection of IgG, IgG1, IgG4, IgE and IgA1 anti-S.
stercoralis. Immunoblotting, for the detection of specific IgA1, was used to elucidate discordant results between
parasitological and immunological methods. S. stercoralis infection frequency in alcoholic patients by para-
sitological methods was 21.4% (74/345). Although IgE-ELISA demonstrated a high sensitivity and specificity in
non-alcoholic patients, about 30% (22/74) of alcoholics with larvae in feces were negative. IgG1-ELISA detected
the lowest frequency of antibodies in alcoholic patients with larvae in feces, only 57% (42/74). IgG4-ELISA was
the best assay for S. stercoralis infection immunodiagnosis. Immunoreactivity in the immunoblotting for IgA1 at
90, 75, 26 and/or 17 kDa bands was observed in 92% (33/36) of alcoholics with larvae excretion and negative
ELISA for one or more antibody isotypes. In conclusion, IgG4-ELISA showed the highest sensitivity and speci-
ficity, thus demonstrating its superiority for strongyloidiasis immunodiagnosis in alcoholic and non-alcoholic
individuals. Both, IgE and IgG1-ELISA presented high sensitivities and specificities for S. stercoralis infection
diagnosis in non-alcoholics, however there was low reactivity in alcoholic individuals. This can be associated
with an increased susceptibility to severe strongyloidiasis in these patients. IgA1-immunoblotting can be used to
confirm S. stercoralis infection when there are discordant results between parasitological methods and ELISA.

1. Introduction

Strongyloidiasis is a parasitic disease mainly caused by the helminth
Strongyloides stercoralis (Teixeira et al., 2016; Nutman, 2017). It is
generally asymptomatic, however when it occurs in parallel with an
impaired host immune response, severe clinical conditions such as
hyperinfection syndrome and disseminated disease can develop (Viney,
2017; Andreetta Corral et al., 2019a). The main co-morbidities asso-
ciated with severe strongyloidiasis are co-infection with HTLV-1,

chronic use of corticosteroids, and alcoholism (Teixeira et al., 2016; De
Souza et al., 2014; de Souza et al., 2015a; De Souza et al., 2018; de
Souza et al., 2015b). In Brazil, S. stercoralis infection prevalence in al-
coholic individuals is around 20%, almost 5 times higher than in the
general population (Teixeira et al., 2016; Zago-Gomes et al., 2002; Silva
et al., 2016). Chronic alcohol use alters the hypothalamic-pituitary-
adrenal (HPA) axis function, raising the levels of endogenous corti-
costeroids and their metabolites, which can lead to increased suscept-
ibility to severe strongyloidiasis (Teixeira et al., 2016). Also, there is a

https://doi.org/10.1016/j.imbio.2019.151898
Received 25 June 2019; Received in revised form 1 December 2019; Accepted 10 December 2019

⁎ Corresponding author at: Rua Barão de Jeremoabo, 147, Campus Universitário de Ondina, Ondina, Salvador, Bahia 40170 115, Brazil.
E-mail addresses: necisoares@gmail.com, neci@ufba.br (N.M. Soares).

Immunobiology xxx (xxxx) xxxx

0171-2985/ © 2019 Elsevier GmbH. All rights reserved.

Please cite this article as: Joelma Nascimento De Souza, et al., Immunobiology, https://doi.org/10.1016/j.imbio.2019.151898

http://www.sciencedirect.com/science/journal/01712985
https://www.elsevier.com/locate/imbio
https://doi.org/10.1016/j.imbio.2019.151898
https://doi.org/10.1016/j.imbio.2019.151898
mailto:necisoares@gmail.com
mailto:neci@ufba.br
https://doi.org/10.1016/j.imbio.2019.151898


hypothesis where corticosteroids metabolites mimic an ecdysteroid
hormone that regulates the fertility of S. stercoralis parthenogenetic
females, inducing the transformation of rhabditiform to infective fi-
lariform larvae, which increases the autoinfection rate; however, more
studies are necessary to prove this theory (Siddiqui et al., 2000; Genta,
1992). A recent study by our group demonstrated that increased levels
of endogenous cortisol is directly related to an increased parasite load
(Silva et al., 2016). Moreover, chronic alcohol consumption also has a
toxic effect on the contractile proteins of the small intestine muscle and
on vagal function, reducing gastrointestinal flow and favoring rhabdi-
toid larvae permanence in the host intestinal lumen, which also en-
hances the autoinfection cycle (Addolorato et al., 1996; Leclercq et al.,
2014).

Currently, S. stercoralis diagnosis depends on larvae detection in
fecal samples. However, larval excretion occurs intermittently, raising
the need for multiple samples analyses (Inês E de et al., 2011; Silva
et al., 2019). Serological methods aid in diagnosis of strongyloidiasis,
although their use is limited by false-positive results due to im-
munological memory and cross-reactions with other parasites and by
the difficulties in producing homologous and heterologous antigens
(Bisoffi et al., 2014; Buonfrate et al., 2015; Mendes et al., 2017). To
circumvent the need for infected hosts for the native antigen prepara-
tion, recombinant antigens can be produced. They already have been
used in S. stercoralis diagnosis, however more studies are necessary to
establish their sensitivities and specificities in different groups of in-
dividuals (Krolewiecki et al., 2010; Rascoe et al., 2015).

S. stercoralis infection induces rapid production of IgE, IgG1, IgG2
and IgG3 antibodies, followed by an increase in IgG4 levels weeks after
infection (Atkins et al., 1997, 1999). Despite this, few studies have
evaluated the immunoreactivity of different classes and/or subclasses of
antibodies in S. stercoralis infection diagnosis (Rossi et al., 1993;
Rodrigues et al., 2007; Bosqui et al., 2015). Among the available im-
munodiagnostic methods, the most used is IgG-ELISA (Corstjens et al.,
2014; Fradejas et al., 2018). However, immunoblotting can be an ex-
tremely useful tool because it allows the recognition of specific mole-
cules, which makes the diagnosis more sensitive and specific (Corral
et al., 2017; Andreetta Corral et al., 2019b). The objective of this work
was to evaluate the immunoreactivity of different classes and subclasses
of anti-S. stercoralis circulating antibodies in alcoholic patients by ELISA
and to perform immunoblotting in samples with discordant results be-
tween parasitological and immunological methods.

2. Materials and methods

2.1. Serum sample sets

This study enrolled 345 male patients, aged 24–78 years old, with a
clinical diagnosis of alcoholism, hospitalized for alcoholic detoxifica-
tion at the Centro de Acolhimento e Tratamento de Alcoolistas (CATA),
Obras Sociais Irmã Dulce, Salvador, Brazil. The patient selection oc-
curred from August 2015 to June 2017. Parasitological examination
was performed on three fecal samples for each patient by spontaneous
sedimentation (Hoffman et al., 1934), Baermann-Moraes (MORAES,
1948), and Agar Plate Culture (Koga et al., 1991) methods. The patient
sample was defined as S. stercoralis positive if larvae were detected by
any of those methods. The larvae number was quantified in one gram of
feces using the Baermann-Moraes method.

As a comparison group, 100 sera were selected from non-alcoholic
individuals seen at the Laboratório de Análises Clínicas e Toxicológicas
da Faculdade de Farmácia (LACTFAR), Universidade Federal da Bahia,
Salvador, Brazil. Among the non-alcoholic individuals, 50 were infected
with S. stercoralis, 20 were infected with other intestinal helminthes
(Schistosoma mansoni, hookworm, Trichuris trichiura and Enterobius
vermicularis) and 30 were apparently healthy individuals whose para-
sitological examination produced a negative result. Individuals using
glucocorticoids and coinfected with HTLV-1 were excluded from this

study.
The project was approved by the Research Ethics Committee of the

Escola de Enfermagem, Universidade Federal da Bahia, Salvador,
Brazil, under the reference number 367.464. All patients were informed
about the study and those who agreed to participate signed an Informed
Consent Form.

2.2. Antigen production

S. stercoralis larvae were obtained from the feces of a hyperinfected
patient and S. venezuelensis larvae were recovered from Wistar rat feces
(Rattus norvegicus) (provided by the Departamento de Parasitologia,
Universidade de Campinas, São Paulo, Brazil). The larvae were cultured
in animal charcoal at 28 °C for five and three days, respectively, to
obtain filariform larvae. Filariform larvae were collected and con-
centrated by Rugai’s method (Rugai et al., 1954), then washed 5 times
in 0.15mol/L phosphate buffered saline (PBS, pH 7.2) and centrifuged
for 7min at 1,800 × g. The parasites were suspended for 5min in
0.25% sodium hypochlorite and washed 5 times in PBS as described
above. The larvae were suspended in PBS with protease inhibitors
(5 mmol/L EDTA, 1mmol/L phenyl-methyl sulfonylfluoride,
0.05mmol/L TPCK/TLCK, 1 μg/mL leupeptin) and sonicated (Branson
Sonifier Cell Disruptor, Branson Instruments, Danbury, CT, USA) in an
ice bath until there was total larvae disruption. The larvae homogenate
was then centrifuged at 17,500 x g for 30min at 4 °C. The supernatant
(soluble antigen) was stored at −70 °C and the resulting S. venezuelensis
larvae pellet was re-suspended in 1% sodium deoxycholate and in-
cubated overnight in a cold room (at 4 °C), under agitation. After in-
cubation, the material was again centrifuged at 17,500 x g for 30min at
4 °C and the supernatant (membrane antigen) stored at −70 °C. The
protein content of both antigens was measured by the Bradford method
(Bradford, 1976).

2.3. ELISA for specific antibodies detection

A pilot study was conducted to establish the ELISA conditions.
Briefly, microtiter plates (Corning Costar polystyrene EIA/RIA plates,
Corning) were coated with 3, 5, 5, 10 and 20 μg/mL S. stercoralis an-
tigen in 0.06mol/L carbonate–bicarbonate buffer (pH 9.6) for IgA1,
total IgG, IgG1, IgE and IgG4-ELISA, respectively, incubated overnight
at 4 °C, and washed 3 times with PBS containing 0.05% Tween-20 (PBS-
T). The plates were blocked with 100 μL/well of PBS-T containing 8%
w/v of skim milk (blocking buffer) for 1 h. After blocking, the wells
were washed as described previously.

Sera samples were diluted in blocking buffer according to each
antibody isotypes (1:100 for IgG and IgA1, 1:4 for IgG1 and IgG4 and
1:2 for IgE) and incubated at a volume of 100 μL/well and incubated for
1 h. After washing as before, 100 μL of conjugated anti-human IgG,
IgG1, IgG4 and IgA1 linked to horseradish peroxidase (Sigma–Aldrich,
St. Louis, MO, USA) diluted in blocking buffer at 1:2000, 1:500, 1:500
and 1:1000, respectively, was added to the plate and incubated under
the same conditions as previously described. A biotinylated conjugate
(Sigma-Aldrich, St. Louis, MO, USA) diluted 1:1000 was used for IgE-
ELISA and, in this case, the reaction was amplified with 100 μL/well of
streptavidin (Sigma -Aldrich, St. Louis, MO, USA) diluted at 1:500 in
blocking buffer with 30min incubation. All reactions were visualized
by the addition of 100 μL of substrate (0.051mol/L citrate–phosphate
buffer [pH 5.0] containing 0.0037mol/L p-phenylenediamine and
0.04% hydrogen peroxide) and incubation for 20min in the absence of
light, followed by the addition of 20 μL of 8 N sulfuric acid to stop the
reaction. The absorbance (Abs) was measured at 450–630 nm with a
microplate reader (Awareness Technology, USA).
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2.4. Polyacrylamide gel electrophoresis (SDS-PAGE) and Immunoblotting
(IB)

After a previous study of our group using several antibodies isotypes
and subtypes in immunoblotting, it was demonstrated that IgA1 pre-
sented the better results, with reactivity in bands at 90, 75, 26 and
17 kDa in most S. stercoralis infected patients (data not published).
Therefore, this assay was chosen for the confirmatory diagnostic test. In
this way, IgA1-IB was used to confirm the result in 36 samples with
larvae excretion in the feces and negative ELISA for one or more anti-
body classes and/or subclasses. The preparation of IB strips and the IB
development has been described previously (Tsang et al., 1983).
Briefly, Strongyloides venezuelensis membrane antigen at a concentration
of 50 ng/ml was subjected to SDS-PAGE using 8–16% pre-fabricated gel
(Criterion ™ TGX ™ Precast Gel, Bio-Rad Laboratories, USA). Samples
were re-suspended in a sample buffer [10% SDS, 6% glycerol, and
tracking dye (50mg bromophenol blue, 8 ml glycerol, 1 ml 0.5M Tris
HCL (pH 8.0), 1 ml distilled water)] and heated at 65 °C for 15min and
electrophoresed at 200 V for 30min at room temperature. Immediately
after electrophoresis, the proteins on the gel were transferred onto ni-
trocellulose membranes with a semi-dry trans-blot apparatus (Bio-Rad).
The membranes were incubated overnight with sera diluted with 5%
skim milk at 1:100. After three washes with PBS Tween (0.05%), the
membranes were again incubated with a secondary biotinylated-con-
jugated anti-human IgA1 antibody diluted at 1:1000 for 1 h at room
temperature. After washing, peroxidase-streptavidin diluted at 1:2000
was added, followed by further incubation for 1 h. Bands were visua-
lized after the strips were incubated with 0.05% diaminobenzidine
(DAB; Sigma-Aldrich), 0.015% H2O2, in PBS, pH 7.4. Samples with
reactivity to bands at 90, 75, 26 and/or 17 kDa were considered posi-
tive.

2.5. Statistical analysis

Statistical analyses were performed using the Statistical Package for
Social Science (version 19.0 for Windows, SPSS) and Graph Pad Prism
5.0 (Graph Pad Software, Inc., San Diego, California, USA) softwares.
To test the data normality assumption, the coefficients of skewness and
kurtosis were calculated, and a Gaussian distribution was considered
when the coefficient of asymmetry presented values between -1 and
+1. The quantitative variables were presented through the descriptive
measures (mean and standard deviation), while the semi-quantitative
variables were presented in terms of frequency. Differences between
means were evaluated using the unpaired t-test to compare two groups,
while the differences in frequencies were measured using the chi-square
test. All tests were bi-caudal and the statistical significance was con-
sidered when p presented a value lower than 0.05.

The cut-off point, sensitivity and specificity for ELISA were estab-
lished using the Receiver operating characteristic (ROC) curve with sera
from non-alcoholic individuals infected with S. stercoralis or other in-
testinal helminths and negative for any intestinal parasites.

3. Results

S. stercoralis infection frequency by parasitological methods was
21.4% (74/345), with the parasite load ranging from 1 to 958 larvae/
gram of feces. The mean was 47.6 larvae/g of feces, with a standard
deviation of 150.

The sensitivity and specificity for each ELISA using sera from non-
alcoholic patients are shown in Fig. 1. The possible cross-reactions
occurred only with sera from patients infected with Schistosoma mansoni
and hookworm. The IgG-ELISA had the highest rate of cross-reactivity,
with 40% (8/20) of sera from individuals with other helminth infec-
tions testing positive (Fig. 1A). Although the IgE-ELISA demonstrated a
high sensitivity and specificity in non-alcoholic patients, 30% (22/74)
of alcoholics with larvae in the feces were negative for specific IgE

antibodies. The mean parasite load in alcoholics testing negative by
IgE-ELISA was significantly higher than in those testing positive by IgE-
ELISA, 62.2 and 41.4 larvae/g of feces, respectively (p < 0.01) (Fig. 2).
IgG1-ELISA detected the lowest frequency of antibodies in alcoholic
patients with confirmed S. stercoralis infection, only 57% (42/74)
(Table 1). Moreover, the mean optical density in IgG1-ELISA for S.
stercoralis-infected alcoholic patients was statistically lower compared
to non-alcoholic infected patients (p < 0.05) (Table 1). In addition,
there was a statistically significant negative correlation between para-
site load and IgG1 levels in alcoholic patients (r = -0.273, p < 0.05)
(Table 1). Also, similarly to IgE, the mean parasite load in negative
IgG1-ELISA alcoholic patients was higher than in positive IgG1-ELISA
(Fig. 2).

Although the IgA1-ELISA sensitivity and specificity were slightly
lower than IgE-ELISA, in alcoholic patients, IgA1-ELISA was able to
detect a higher number of individuals with fecal larvae excretion (80%;
59/74) (Table 1). Also, the mean parasite load in positive IgA1-ELISA
alcoholic patients was lower than in negative IgA1-ELISA (Fig. 2).
Among the tested antibodies, IgG4-ELISA was the best assay for S.
stercoralis infection diagnosis for both alcoholic and non-alcoholic pa-
tients (Fig. 1E, Table 1).

A total of 36 individuals with positive parasitological examination
were negative for one or more antibody classes in the ELISA, 11 for
IgG4, 15 for IgA1, 17 for total IgG, 22 for IgE and 32 for IgG1 (Table 1).
Among these, immunoblotting was positive in 92% (33/36) of the
cases.

4. Discussion

S. stercoralis infection can progress to hyperinfection and/or dis-
semination in immunocompromised patients. In a previous study con-
ducted in our laboratory, the frequency of this infection in alcoholic
patients was 23.5% (Silva et al., 2016), which is in agreement with the
result found in this most recent study. Other authors have also found a
high strongyloidiasis prevalence in alcoholic patients, ranging from
20.5–40.2% (Zago-Gomes et al., 2002; Gaburri et al., 1996; Marques
et al., 2010). However, this prevalence is probably underestimated,
since the intermittent larval excretion and the parasite load fluctuation
can influence the parasitological diagnostic methods’ sensitivity (Inês E
de et al., 2011). Serological tests are an alternative that does not depend
on larval elimination in the feces, but more studies are necessary to
evaluate such tests, since the current methods still have problems with
sensitivity, specificity and cross-reactions with other helminths.

In this work, the ELISAs for detection of different classes and sub-
classes of circulating antibodies demonstrated sensitivity and specificity
varying from 80 to 96% and 70 to 94%, respectively. This finding is in
agreement with the results obtained by other authors (de Souza et al.,
2015a; Silva et al., 2016; Buonfrate et al., 2015; Inês et al., 2013;
Bosqui et al., 2017; Ruantip et al., 2019). The IgG-ELISA is the most
used method for S. stercoralis immunodiagnosis, probably because IgG
is the most abundant circulating immunoglobulin (Marcos et al., 2011).
However, its use has been limited by the elevated frequency of cross-
reactions with other helminths and the persistence of high levels of
antibodies after cure, making it difficult to distinguish between active
and past infections (van Doorn et al., 2007). In this study, IgG-ELISA
presented a higher number of cross-reactions with sera from individuals
with other infections, resulting in the lowest specificity between the
tested antibodies, only 70%.

IgG antibodies fall into four subclasses: IgG1, IgG2, IgG3 and IgG4
(Schur, 1988). Although they have more than 90% similarity at the
amino acid level, each subclass has a unique profile in the antigen
binding, immune complex formation, complement activation, effector
cell stimulus and half-life (Vidarsson et al., 2014). Despite the high
sensitivity and specificity of IgG1-ELISA in non-alcoholic patients, im-
munoreactivity in alcoholic patients with confirmed S. stercoralis in-
fection was only 57% (42/74). Additionally, the mean optical density in
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infected alcoholic individuals was significantly lower than in non-al-
coholic infected individuals, demonstrating a low IgG1-specific re-
activity in alcoholics. This fact may be related to the increased sus-
ceptibility to severe strongyloidiasis in alcoholics, since specific IgG1

was the only antibody that showed a negative correlation with the
parasite load (p < 0.05). Also, we observed that the parasite load was
significantly higher in IgG1-ELISA negative alcoholics than in IgG1-
ELISA positive alcoholics infected with S. stercoralis (p < 0.05). On the

Fig. 1. IgG (A), IgE (B) and IgA1(C), IgG1 (D)
and IgG4 (E) anti- S. stercoralis ELISA in non-
alcoholic and alcoholic patients attended at
CATA and LACTFAR, UFBA. 100 non-alcoholic
patients: 50 infected with S. stercoralis (▲); 20
infected with other helminths (◼) and 30
without any parasites in feces (•). 345 alcoholic
patients: 74 infected with S. stercoralis (▼) and
271 non-infected with S. stercoralis (♦) and ROC
Curve indicating sensitivity, specificity, cut off
and Area Under the Curve (AUC). For IgG1 and
IgG4, 60 non-alcoholic patients (25 infected
with S. stercoralis; 10 infected with other hel-
minths and 25 without any parasites in feces)
and 74 alcoholic patients with larvae excretion
were selected.
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other hand, IgG4-ELISA detected the highest number of alcoholic and
non- alcoholic individuals with larvae excretion in feces, confirming its
potential to be used in the strongyloidiasis diagnosis and demonstrating
a preserved IgG4 specific response in alcoholic patients.

Despite the IgE-ELISA high sensitivity, 30% (22/74) of alcoholic
patients with larvae excretion were negative, indicating a low IgE-
specific response. In addition, similar to the verified in IgG1-ELISA, we
observed that the mean parasite load was significantly higher in IgE-
ELISA negative than in IgE-ELISA positive alcoholics infected with S.
stercoralis (p < 0.05), which may indicate an increase in the number of
parasites in the absence of an IgE-specific response. IgE has been as-
sociated with acquired resistance to autoinfection, resulting in a de-
crease in the parasite load (Atkins et al., 1999). The immune response
in alcoholic individuals is not yet fully understood, but several studies
have demonstrated a profile of inflammatory response in alcoholism,
responsible for several of the pathogenic manifestations of this disease
(Teixeira et al., 2016). In contrast, high levels of total IgE have also
been reported (Teixeira et al., 2016; González-Quintela et al., 2002;
Lomholt et al., 2016). This is the first study, to our knowledge, which
demonstrates a low specific IgG1 and IgE response in alcoholic in-
dividuals. Further studies are needed to clarify the role of alcohol in the
specific production of these antibodies.

Although IgA1-ELISA did not present the highest sensitivity and
specificity it was able to detect 80% (59/74) of alcoholic patients with
larvae excretion. The presence of S. stercoralis in the intestinal sub-
mucosa probably stimulates local production of specific IgA, which
modulates the infection and limits the number of larvae excreted in the
feces (Atkins et al., 1997; Bosqui et al., 2015; Gonçalves et al., 2012).
These findings explain the decrease in the mean parasite load in IgA1-
ELISA positive patients. In addition, in this study, 20.3% (55/271) of
the alcoholic patients without larvae fecal excretion were IgA1-ELISA

positive, whereas in non-alcoholic patients a IgA1-ELISA positive result
was observed in only 10% (3/30) of the individuals. IgA, when present,
can act in the destruction of the parasite, which can explain the non-
elimination of larvae in the feces. However, cross-reactions and the
IgA1-ELISA specificity can also be related to this finding.

Immunodominant proteins with molecular weights varying from 12
to 150 kDa were described in S. venezuelensis antigen in reaction to S.
stercoralis infected individuals’ sera (Andreetta Corral et al., 2019a;
Corral et al., 2017). In this work, the IB using S. venezuelensismembrane
antigen for detection of IgA1 anti-S. stercoralis was positive in 92% (33/
36) of the patients with larvae excretion and ELISA negative for one or
more classes of antibodies. This demonstrates the superiority of this
method in comparison to ELISA, even when the antibody level is low
(Silva et al., 2003).

In conclusion, both IgE and IgG1-ELISA presented high sensitivities
and specificities for strongyloidiasis diagnosis; however, a low re-
activity was found in alcoholics. Possibly, chronic alcohol intake in-
terferes with the production of these antibodies and, therefore, IgE and
IgG1-ELISA are not indicated for strongyloidiasis diagnosis in these
patients. IgG4-ELISA showed the highest sensitivity and specificity,
demonstrating its superiority for strongyloidiasis immunodiagnosis in
alcoholic and non-alcoholic individuals. Immunoblotting with re-
activity at 90, 75, 26 and/or 17 kDa bands for IgA1 can be used to
confirm S. stercoralis infection in discordant cases between para-
sitological methods and ELISA.
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Fig. 2. Mean parasite load and standard deviation in alcoholic patients infected
with S. stercoralis (n=74) positive or negative in the ELISA for different an-
tibodies isotypes and subtypes.

Table 1
IgG, IgE, IgA1, IgG1 and IgG4 specific antibodies evaluation by ELISA in alcoholic and non-alcoholic patients infected or non-infected with S. stercoralis (Ss) and
correlation with optical density and parasite load.

ELISA detection Optical density mean Alcholic patients antibodies frequency (%) Correlation with parasite load1

Non-alcoholic Ss Positive2 (n= 50) Alcoholic Ss Positive (n=74) Ss positive (n= 74) Ss negative (n= 271) R p

IgG 0.958 1.053 77 (57/74) 5.2 (14/271) −0.048 0.687
IgE 0.574 0.633 70 (52/74) 3.7 (10/271) −0.151 0.197
IgA1 0.809 0.734 80 (59/74) 20.3 (55/271) 0.080 0.501
IgG13 0.123 0.077* 57 (42/74) ** −0.273 0.019*
IgG43 0.603 0.417 85 (63/74) ** −0.194 0.099

* p < 0.05, Unpaired t-test.
** IgG1 and IgG4-ELISA were performed only in alcoholic patients with S. stercoralis larvae in feces.
1 Pearson test of parasite load in alcoholic patients, p < 0.05.
2 Non-alcoholic individuals attended at LACTFAR, UFBA, Bahia, Brazil.
3 For IgG1 and IgG4 the total of non-alcoholic patients infected with S. stercoralis was 25.
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