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Background: The use of dexamethasone in patients infected with Strongyloides stercoralis can cause severe
complications. It is necessary to investigate the relationship between coronavirus disease 2019 (COVID-19) and
strongyloidiasis infection.

Methods: A retrospective, longitudinal, descriptive study was undertaken to review all patients admitted with a
diagnosis of COVID-19 infection at the Complejo Asistencial Universitario de Salamanca, Spain, during 1 March–
31 December 2020.

Results: A total of 2567 patients received a diagnosis of COVID-19. Eighty-six patients from endemic areas were
included. Seven patients had strongyloidiasis. Five patients were female. The mean age (±SD) was 39 (±10.8)
y. Six patients were Latin-American and only one patient was from Africa. Six patients had previous symptoms
compatible with strongyloidiasis infections. Only three patients received dexamethasone (6 mg once daily) for
10 d. In all cases, the clinical courses of the patients were satisfactory. No patient died or was admitted to the
ICU.

Conclusions: Screening programmes using serological techniques should be implemented in COVID-19 patients
to prevent strongyloidiasis. Our study suggested that drugs used against COVID-19 in patients with strongyloidi-
asis did not affect the evolution of the disease. However, more studies are necessary to elucidate the role of
dexamethasone in COVID-19 patients infected with Strongyloides.
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Introduction
Coronavirus disease 2019 (COVID-19), which can cause serious
respiratory illnesses such as pneumonia and pulmonary fail-
ure, was first reported in Wuhan, the capital of Hubei, China.
The aetiological agent has been confirmed as a novel coron-
avirus, and the disease is now known as coronavirus disease 19

(COVID-19). The novel coronavirus (SARS-CoV-2) most likely orig-
inated from zoonotic coronaviruses, such as SARS-CoV-1, which
emerged in 2002Within a few months of the first reported case,
SARS-CoV-2 had spread across China and worldwide, eventually
reaching pandemic level.1
Most patients with COVID-19 have mild or moderate dis-

ease; however, 5–10% of patients present with severe and even
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life-threatening disease. Mortality rates are approximately 2%.
Case reports have demonstrated bacterial and fungal coinfec-
tions among COVID-19–positive individuals.2
In hospitalised patients with COVID-19, several treatments

and drugs are being evaluated, and dexamethasone and
tocilizumab are currently the most widely used drugs.
Strongyloidiasis, with an estimated global prevalence of 30–

100million individuals,3 is endemic in Southeast Asia, Africa, Latin
America and the Western Pacific regions and occurs sporadi-
cally in temperate areas such as North America, Southern Europe,
Japan and Australia. In Europe, rates of infection are highest
among individuals who have resided in endemic areas (including
immigrants, refugees and travellers). In endemic areas, the over-
all regional prevalence may exceed 25%. Strongyloidiasis is often
asymptomatic in immunocompetent adults butmay also present
with mild gastrointestinal or respiratory symptoms or with Larva
currens, a rapidly moving pruritic linear skin eruption. In general,
dexamethasone treatment is safe when used in low doses and
for short periods of time. However, in patients coinfected with
undetected Strongyloides stercoralis, the use of dexamethasone
can cause severe but rare complications such as hyperinfection,
as well as a wide dissemination and migration of larvae that is
often accompanied by severe enterocolitis, which can potentially
lead to a fatal Gram-negative sepsis. To date, there are only two
published case reports of strongyloidiasis in COVID-19 patients
immunosuppressed from dexamethasone and tocilizumab.4,5
Further research is necessary to investigate the relationship
between COVID-19 and parasitic coinfections, particularly given
that patients with COVID-19 could receive immunosuppressive
treatment, a potential risk factor for severe strongyloidiasis infec-
tion.Therefore, in the current study, we aimed to evaluate the fre-
quency of strongyloidiasis in immigrants with COVID-19 and the
clinical characteristics of these patients.

Patients and Methods
Study design and participant selection
A retrospective, longitudinal, descriptive study was undertaken
to review all patients admitted with a diagnosis of COVID-19
infection at the Complejo Asistencial Universitario de Salamanca
(CAUSA) from 1 March to 31 December 2020. CAUSA is a tertiary-
care hospital that covers an area of 12 350 km2, with 329 245
inhabitants in 2020 (National Institute of Statistics; www.ine.es),
and is located in central-western Spain. The inclusion criteriawere
as follows: (1) patients with a diagnosis of COVID-19 infection;
(2) patients aged >18 y; and (3) patients from endemic areas.
The exclusion criteria were as follows: (1) patients with missing
data; (2) patients without serological test results; and (3) patients
with a previous diagnosis of strongyloidiasis. Figure 1 shows the
flowchart of participant inclusion in the study. The clinical and
epidemiological data were collected after a review of the medi-
cal records. All data analysed were anonymised.

Serological studies
IgG antibodies against S. stercoralis were measured in serum
using an ELISA technique (SCIMEDX, Dover, NJ, USA). Samples
in the microwell plates were processed in a fully automated
ELISA system, Dynex DS-2 (Dynex Technologies, Chantilly, VA,

USA) and read at 450/620–650 nm, according to the manu-
facturer’s instructions. Simultaneously, in-house ELISA using the
somatic larval antigen of Strongyloides venezuelensis (SLASv) was
performed for all patients. Briefly, 96-well polystyrene plates
(Costar, Washington DC, USA) were coated with 5 µg of SLASv
then blocked with 2% bovine serum albumin.6
Sera were then added at 1:100 dilution, followed by the

addition of peroxidase-labelled anti-human IgG antibodies at
1:2000 dilution (Merck Life Science, Darmstadt, Germany). The
reaction was developed with H2O2 and orthophenylenediamine
(Sigma), and the absorbance at 492 nm was measured in an
ELISA Ear400FT reader (Lab Instruments S.r.l., Putignano, Italy).
All samples were tested in duplicate, and sera were considered
positive if the optical density (OD) was more than 50% when
considering the calculation: OD negative control–OD analysed
sera/OD negative control–OD positive control x 100.

Statistical analysis
The data were statistically analysed using SPSS Statistics 25.0
software (Statistical Package for the Social Sciences). Proportions
were calculated for the qualitative variables, central tendency
positions were means and medians, followed by the measures
of variability, standard deviation and IQR, respectively.

Results
From 1 March to 31 December 2020, a total of 2567 patients
received a diagnosis of COVID-19 at CAUSA: 2435 patients were
excluded due to their geographical origin, while 46were excluded
due to missing data, not having serological samples available
for testing or because of a previous diagnosis of strongyloidia-
sis. Finally, 86 patients, from endemic areas with a diagnosis of
COVID-19, were included in the initial study.
A double serological study was carried out on 86 immigrants

(Figure 1). Themain clinical and epidemiological data of the seven
patients with a serological diagnosis of strongyloidiasis and a
concurrent COVID-19 diagnosis are shown in Table 1. All patients
were SARS-CoV-2 PCR-positive. Five patients were female and
two were male. The mean age (±SD) was 39 (±10.8) y, with
ages ranging from 22 to 69 y. Six patients were Latin American,
and only one patient was from Africa (Morocco). Two patients
had underlying immunosuppressive conditions: patient number
5 had immunosuppressive treatment (infliximab, adalimumab,
steroids and azathioprine) for Crohn’s disease, while patient num-
ber 7 was pregnant. Six patients had previous strongyloidia-
sis infections, which included four patients who had digestive
symptoms and three patients who had asthma. No patient pre-
sented cutaneous manifestations. Six of the seven patients had
symptoms compatiblewith SARS-CoV-2 pneumonia, but only one
patient (#7 patient) was positive on PCR for SARS-CoV-2 but was
asymptomatic. The diagnosis for that one patient was made
through a prepartum screening programme. With regards to the
treatment of SARS-CoV-2 infection in the patients, only three
patients received oral or intravenous dexamethasone (at a dose
of 6mgonce daily) for up to 10 d. No patient received tocilizumab.
In all cases, the clinical courses of the patients were satisfac-
tory, and the patients had a mean hospital stay of 10.1±3.8 d.
No patient died or was admitted to the ICU during the study.
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Figure 1. Flowchart of participant inclusion in the study.

Discussion
Strongyloidiasis is caused by the soil-transmitted nematode, S.
stercoralis, which is endemic in tropical and subtropical regions.
The COVID-19 pandemic is a challenge due to the difficulty in
the management of coinfected patients from these areas. The
study approached an immigrant population from strongyloidia-

sis endemic areas, and all patients were infected with SARS-CoV-
2. Our data indicate the importance of the relationship between
COVID-19 infection and strongyloidiasis.
Screening programmes should be developed during the SARS-

CoV-2 pandemic in geographical areas with a high incidence of
strongyloidiasis or with a significant impact of immigration. Dif-
ferences between countrieswith high andmedium-low resources
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were observed, in particular in patients who have COVID-19 and
receive dexamethasone therapy. Dexamethasone treatment is
safe when using low doses and when use is for short periods of
time. However, its use in patients coinfected with undetected S.
stercoralis can have severe, rare complications, such as S. sterco-
ralis hyperinfection syndrome (SHS). Several methods to detect
the presence of S. stercoralis are used. Serology by ELISA has the
highest sensitivity and specificity. However, ELISA is not always
available, and serology may remain positive even after the res-
olution of the infection in immigrant patients. To prevent this,
some authors propose a risk assessment and screening algorithm
for Strongyloides spp. in COVID-19 patients with underlying risk
exposures.7 This epidemiological stratification for the risk of infec-
tion from Strongyloides spp. is given according to the country of
birth, current residence or long-term travel.8 Moreover, presump-
tive treatment with ivermectin, with an 85% efficacy as a single
dose, could be used inmigrants and travellerswith COVID-19, and
for patients at a high risk of exposure not treated previously for
Strongyloides spp. if serological tests are not available.9
Despite the high incidence described in our study (8%), low

clinical impact was observed. Therefore, infection is often pau-
cisymptomatic or asymptomatic during COVID-19 infections.
Interestingly, in endemic areas for strongyloidiasis, such as Brazil
and India, symptomatic strongyloidiasis in COVID-19 patients has
not been described. This phenomenon could be explained by sev-
eral reasons: (1) early suspicion of strongyloidiasis; (2) imple-
mentation of screening programmes and empirical treatment
of strongyloidiasis in patients affected by COVID-19. Therefore,
prophylactic doses of ivermectin for S. stercoralis before start-
ing corticosteroids are recommended in low- andmiddle-income
countries10; (3) ivermectin as an empirical and/or prophylac-
tic treatment has been used against COVID-19 during the pan-
demic11,12; (4) COVID-19 infection could influence the develop-
ment of strongyloidiasis. Furthermore, postmortem studies have
not routinely been performed in COVID-19 patients. Thus, the
hyperinfection syndrome secondary to Strongyloides has already
been overlooked in fatal cases of COVID-19 infection; and (5)
for optimal clinical management, suspicion of hyperinfection and
disseminated strongyloidiasis is essential because the use of
immunosuppressive therapies for treatment of COVID-19, such
as tocilizumab and dexamethasones, is common. The use of cor-
ticosteroids is one of the strongest risk factors associated with
Strongyloides dissemination or SHS, which is probably from the
inhibition of eosinophil and lymphocyte activation.13 In addi-
tion, corticosteroids increase the fertility of adult female worms
and cause a high number of eggs to be produced and subse-
quent rhabditiform larvae.14 The correlation between corticos-
teroid treatment duration and the development of strongyloidi-
asis is not clear.13 However, some authors have suggested that
even low-dose corticosteroids could induce SHS and dissemina-
tion with a very high fatality rate.8
Patients are treated with an anti-IL-6 receptor antibody such

as tocilizumab, which has been used to mitigate the COVID-19–
related cytokine release syndrome.15 Currently, tocilizumab has
not been linked to the development of disseminated strongy-
loidiasis. In our study, no patient received tocilizumab, and only
three received dexamethasone (as a RECOVERY trial dose). In the
current literature, there are only two described cases of strongy-
loidiasis, which developed after receiving tocilizumab with con-

current high-dose corticosteroid treatment.4 Both patients pre-
sented good clinical evolution in the previous study, which was
similar to the patients in our study.
Finally, we should consider false positive results for COVID-19

in patients affected with SHS in endemic areas of strongyloidiasis
given the clinical similarities between COVID-19 and SHS, and an
accurate diagnosis would allow for the correct therapeutic man-
agement in patients. This is a phenomenon that we did not find
in the study but that is theoretically possible.
In summary, asymptomatic Strongyloides infection is com-

mon, particularly in migrants from tropical and subtropical
regions. More studies are needed to analyse the real impact
of COVID-19 drugs such as tocilizumab and steroids, as these
drugs could potentially influence the development of severe
strongyloidiasis. Screening programmes using serological tech-
niques should be implemented in COVID-19 patients to prevent
strongyloidiasis.
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