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Abstract

Background: Strongyloides stercoralis is an intestinal nematode with worldwide distribution which is endemic in tropical and sub-
tropical areas. It is unique in its ability to complete its entire life cycle and reinfect its human host via a phenomenon called autoin-
fection. The majority of infections are clinically asymptomatic or can manifest with gastrointestinal symptoms, such as heartburn,
bloating, diarrhea, abdominal discomfort, gastroesophageal reflux disease (GERD), or symptoms related to the penetration of lar-
vae through skin, including dermatitis and eosinophilia. Immunosuppressed patients, such as solid organ transplant patients with
untreated strongyloidiasis are at great risk of hyperinfection, dissemination syndromes, and often fatal conditions associated with
strongyloidiasis.
Methods: In this retrospective single-center cross-sectional study, we evaluated 157 cases (131 heart, lung, and kidney transplant re-
cipients and 26 kidney donors) in Tehran, Iran, from March 2020 to April 2021. Demographic information including age, gender,
place of birth, place of residence, underlying disease, being the donor or recipient, history of previous transplant and type of trans-
plant, travel history to endemic regions, and seropositivity for S. stercoralis were evaluated.
Results: Among 157 cases with a mean age of 38.9 years, 40 (25.5%) cases tested positive for S. stercoralis antibodies. Out of 26 donors,
eight cases were seropositive, and among 131 recipients, 32 cases were seropositive. There was no significant correlation between
birth place and place of residence in endemic areas and seropositivity for S. stercoralis. None of the cases showed hypereosinophilia,
hyperinfection, or disseminated syndrome. Also, we found no significant correlation between the type and time of transplant, his-
tory of previous transplants, and S. stercoralis infection.
Conclusions: Universal screening for S. stercoralis latent infection is important in immunosuppressed patients, especially in solid
organ transplants because of the high risk of hyperinfection and disseminated syndrome, which may culminate in death. Fur-
thermore, screening for latent strongyloides infection in donors seems to be necessary because of the possibility of strongyloides
infection being transmitted from donors to recipients.
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1. Background

Strongyloides stercoralis is an intestinal nematode with
worldwide distribution which is endemic in tropical and
subtropical areas. Approximately 100 million people are
infected, while billions are at risk of infection. S. stercoralis
is unique in its ability to complete its entire life cycle and
reinfect its human host, which is known as autoinfection
(1).

The majority of infections are clinically asymptomatic
or can manifest with gastrointestinal symptoms such as
heartburn, bloating, diarrhea or abdominal discomfort,

gastroesophageal reflux disease (GERD), or via the pene-
tration of skin by larvae with dermatitis and eosinophilia.
Strongyloides infection occurs through skin contact with
contaminated soil (1).

Immunosuppressed patients such as solid organ trans-
plant patients with untreated strongyloidiasis are at a
great risk of hyperinfection and dissemination syndromes
and often fatal conditions associated with strongyloidia-
sis. This process can lead to a high risk of death, with mor-
tality estimates ranging from 35 to 100% (1).

Therefore, early diagnosis and screening for S. sterco-
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ralis infection is of the utmost importance. Even trans-
plant donors may be the source of infection for recipients,
so most guidelines recommend pre-transplant screening
with measurement of S. stercoralis antibody levels in re-
cipients and donors from endemic areas. In Iran, the ex-
act prevalence of this infection has not been recorded, and
transplant centers do not act similarly to assess this infec-
tion (1).

2. Objectives

Using the enzyme-linked immunosorbent assay
(ELISA) method, this study aimed to evaluate the preva-
lence of S. stercoralis infection in this high-risk group in
Tehran, Iran, from March 2020 to April 2021.

3. Methods

In this retrospective single-center cross-sectional
study, we evaluated the prevalence of S. stercoralis infec-
tion and seropositivity among 157 cases (131 heart, lung,
and kidney transplant recipients and 26 kidney donors;
104 males vs. 53 females) in Tehran, Iran. Blood samples
were collected from transplant donors and recipients
from March 2020 to April 2021. Demographic information,
including age, gender, place of birth, residence, underly-
ing diseases, and gastrointestinal symptoms, being the
donor or recipient, history of previous transplants and the
type of transplant, and travel history to endemic regions
were collected from hospital questionnaires and medical
documents. Based on some recent literature, we consid-
ered humid coastal provinces in the north, south, and
southwest of Iran as the endemic areas for S. stercoralis.
All blood samples were centrifuged, and the serum was
separated and analyzed for IgG antibodies using ELISA kits
to detect S. stercoralis antibody. The method was carried
out according to the instructions given by the manufactur-
ers (Demeditec Company, Germany). The sensitivity and
specificity of ELISA test were 87.9% and 95.8%, respectively.

4. Results

We evaluated 157 cases, including 131 (83.5%) heart,
lung, and kidney recipients and 26 (16.5%) kidney donors
referred to our center for latent S. stercoralis screening.
Among them, 40 cases (25.47%) were seropositive. The
mean age of patients was 38.9 years, and the age distribu-
tion of seropositivity is shown in Table 1. In addition, 104
(66.2%) subjects were males, and 53 (33.8%) cases were fe-
males (Table 2).

We categorized the birth region and place of residence
of all cases into the north, west, east, south, southeast,
southwest, the center, and capital of Iran, and also assessed
recent travel to endemic areas. We found no significant
correlation between the type of transplant, history of pre-
vious transplants, the number of previous transplants, and
the presence of comorbidities with seropositivity of S. ster-
coralis. Table 3 shows the frequency of seropositivity of S.
stercoralis in transplant recipients and donors, and Table 4
depicts the comorbidities, type of transplant, and history
of previous transplants.

We assessed the complete blood counts of all cases,
but none of them showed hypereosinophilia and hyper-
infection syndrome. Out of 15 immigrant cases, five were
seropositive for S. stercoralis infection. Table 5 shows the
birth region, residence place, immigration status, and re-
cent travel to endemic regions. Gastrointestinal symp-
toms, such as diarrhea, abdominal discomfort, bloating,
and heartburn were not detected in seropositive cases.

5. Discussion

Strongyloidiasis is a parasitic infection which involves
persistent infection and dissemination, and in the most se-
vere cases, the occurrence of potentially fatal disease. De-
spite the fact that there is no accurate estimation of its
prevalence, this infection is spread throughout the world.

In our study, the seroepidemiological prevalence of S.
stercoralis infection among heart, lung, and kidney trans-
plant recipients and kidney donors from all provinces of
Iran was 25.47% (40 cases from a total of 157 were seroposi-
tive).

Strongyloidiasis has been reported in various regions
of Iran. Although the prevalence rates of this infection is
unclear in some parts of the country, prior studies have
demonstrated that it is still prevalent in the northern and
southern parts of the country, which are considered as en-
demic areas. However, some experts believe that its preva-
lence in these regions is largely underestimated (2).

Rafiei et al. conducted a cross-sectional study to inves-
tigate the seroepidemiological prevalence of S. stercoralis
infection among immunocompromised individuals in Ah-
vaz, southern Iran, in 2016. They assessed 270 immuno-
compromised patients consisting of 166 (61.5%) human
immunodeficiency virus (HIV) cases, 36 (13.3%) leukemia
cases, 68 (25.2%) cancer cases, and 39 (14.4%) immuno-
compromised individuals that were found to be positive.
No statistically significant correlations were observed be-
tween age, gender, race, and the type of immunodeficiency
and levels of S. stercoralis antibodies. The researchers con-
cluded that there was a high prevalence of infection with
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Table 1. Age Distribution and Laboratory Findings of Transplant Recipients and Donors

Age (y) Number Frequency (%) Ig G Positive Number/Frequency (%)

0 - 20 11 7.1 2 18.2

21 - 40 76 48.4 21 27.6

41 - 60 58 36.9 13 22.4

> 60 12 7.6 4 33.3

Total 157 100 40 25.47

Table 2. Gender Distribution and Laboratory Findings of Transplant Recipients and Donors

Gender Number Frequency (%) Ig G Positive Number/Frequency (%)

Male 104 66.2 29 27.9

Female 53 33.8 11 20.8

Total 157 100 40 25.47

Table 3. Frequency of Seropositivity of Strongyloides stercoralis Antibodies in Transplant Recipients and Donors

Donor/Recipients Number Frequency (%) Ig G Positive Number/Frequency (%)

Lung recipients 12 7.65 3 25

Heart recipients 20 12.74 5 25

Kidney recipients 99 63.05 24 24.2

Kidney donors 26 16.56 8 30.7

Total 157 100 40 25.47

this particular parasite in immunocompromised individ-
uals in southern Iran (2).

In our study, we found no significant correlation be-
tween places of birth or residence and seropositivity of S.
stercoralis. This may be due to the recent increase in travel-
ing that lead to the possibility of human to human trans-
mission of the infection.

In our study, 15 cases were immigrants from
Afghanistan and Iraq, among whom five tested positive
for Strongyloides, which also indicates the importance of
screening in immigrants.

In another study conducted by Al-Obaidi et al. in Hous-
ton, Texas, from 2012 to 2017, out of 1,689 kidney transplant
candidates, 9.9% were positive. All positive cases at the ini-
tial screening were administered ivermectin, and no cases
of disseminated infection or hyperinfection were reported
(3).

Winnicki et al. in Vienna University, Austria assessed
the prevalence of S. stercoralis infection and hyperinfec-
tion syndrome in kidney transplant candidates over a 5-
year period. They reported that and six (3%) patients were
found to be positive, one of whom also experienced hy-
perinfection. None of the patients demonstrated hyper-
eosinophilia, and eosinophil levels were below 5% in all
cases (4, 5).

Meamar et al. investigated strongyloidiasis in 781
HIV+/AIDS patients using stool examinations, and two pa-
tients were found to be infected (6). Another study showed
a 2.1% S. stercoralis infection rate in the rural areas of Mazan-
daran province in Iran in 2013 (7). Other researchers have
shown that 42% of the population with eosinophilia tested
positive for S. stercoralis in Gilan province (8, 9), while an-
other study conducted on mentally disabled individuals
in southern Iran demonstrated that 17.3% of the residents
were infected with this parasite (10).

In our study, 25% of cases tested positive, which was
higher than some previous studies in Iran and other coun-
tries. Furthermore, 30% of donors in our research were
reported positive; therefore, screening for this particular
parasite prior to transplantation is highly recommended
in both organ donors and recipients.

Regarding the correlation between infection and gen-
der, similar to other studies, there was no statistically
significant difference, and the prevalence of infection in
males and females was similar, with 27.9% of males and
20.8% of females tested positive for Strongyloides.

S. stercoralis transmission from a donor to recipient has
been observed among solid organ transplant recipients.
Hamilton et al. (11) reported that in two kidney transplant
cases, the donor, who was born in the Dominican Repub-
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Table 4. Characteristics of Transplant Recipients and Donors

IgG Positive Ig G Negative Total P-Value

Number of patients

Male 29 75 104 0.332

Female 11 42 53

Mean age 38.9 (5 - 73) 38.98 (4 - 72) 38.94 (4 - 73) 0.975

Comorbidity 0.910

Hypertension 2 5 7

Rheumatologic disorders 0 3 3

Cirrhosis 0 1 1

Diabetes 1 1 2

Renal failure 22 68 90

Heart failure 5 12 17

Cystic fibrosis 1 1 2

Pulmonary failure 2 8 10

None 7 18 25

Type of transplant, No. (%)

Kidney recipient 24 (24.2) 75 (75.8) 99 0.998

Kidney donor 8 (30.8) 18 (69.2) 26 0.498

Heart recipient 5 (25) 15 (75) 20 0.998

Lung recipient 3 (25) 9 (75) 12 0.998

History of previous transplant, No. (%) 0. 462

Yes 7 (31.8) 15 (68.2) 22

No 33 (24.4) 102 (75.6) 135

Order of the transplant, No. (%) 0.837

First 26 (23.4) 85 (76.6) 111

Second 6 (33.3) 12 (66.7) 18

More than second 0 2 2

lic, had been administered steroids before the organs were
harvested. Researchers have also reported cases of donor-
derived infection in intestinal and liver transplant recip-
ients whose donors were from endemic regions in Hon-
duras and Ecuador (12, 13).

In another study involving targeted screening in
donors with a history of residence in endemic areas con-
ducted from 2010 to 2013 by the New York Organ Donor Net-
work, it was observed that only 4.3% (10 out of 233) of poten-
tial donors who had given consent had a positive ELISA for
strongyloides against the crude antigen (14).

Hypereosinophilia, disseminated infection, and hyper-
infection were not seen in any of our cases. Evaluation of S.
stercoralis antibodies in transplant donors and recipients
was actually a screening test for latent infection, and our
patients were asymptomatic with no eosinophilia.

Detecting the larvae in stool samples can be quite chal-
lenging, with a minority of patients showing positive re-
sults, but serological testing (ELISA) for antibodies against
S. stercoralis is an efficient means to detect the infection
with a sensitivity and specificity of 88% and 94%; thus, we
used ELISA in our study. To the best of our knowledge, most
of the prior studies carried out in Iran have utilized various
stool examination methods, which lack the desired level of
sensitivity, especially with regards to chronic and asymp-
tomatic cases.

In a stool- and sero-survey for S. stercoralis performed
in a community in the Peruvian Amazon region, the par-
asite was detected in the stools of 8.7% of individuals and
also in the sera of 72% of the study population using ELISA.
In a study carried out in Jamaica, Robinson et al. reported
prevalence rates of 3.5% and 24.2% by stool examination
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Table 5. Birth Place, Residence Place, and Travel History of Patients

IgG Positive Ig G Negative Total P-Value

Birth region in Iran 0.773

North 6 10 16

West 4 10 14

East 2 9 11

South 2 6 8

South east 0 4 4

South west 6 18 24

Center 4 6 10

Capital (Tehran) 11 43 54

Migrant 5 11 16

Place of residence 0.470

North 5 9 14

West 4 6 10

East 0 4 4

South 4 6 10

South east 0 1 1

South west 5 10 15

Center 1 3 4

Tehran (capital) 21 78 99

Recent travel to endemic region 0.447

Yes 5 10 15

No 35 107 142

Immigrant 0.534

Yes 5 10 15

No 35 107 142

and ELISA, respectively. These findings confirm the higher
sensitivity of serological tests compared to stool examina-
tions. ELISA is widely considered as an excellent screening
test for strongyloidiasis (15). Despite the high prevalence
of this infection, there is limited knowledge concerning its
epidemiology and seroepidemiology.

Al-Obaidi et al. in their study showed that a rela-
tively significant number of cases (6.8%) had seroconver-
sion (negative to positive) during the study period, which
indicates that serial serological screening may be needed
if patients remain on the transplant waiting list for ex-
tended periods of time (3). There are also questions re-
garding the ideal frequency of screening and the possi-
bility of exposures before or after transplantation. It is
noteworthy that most patients had a history of travel to
an endemic region. However, among 16 patients, three
were born in the United States and had denied visiting an

endemic region, which indicated a potential indigenous
acquisition of S. stercoralis infection. Living donors were
screened for strongyloides, but the screening was not done
for deceased donors. A recent study performed in Miami,
Florida, demonstrated a prevalence of 3.9% in deceased
donors. Thus, screening deceased donors should be care-
fully considered based on endemicity and the impact on
the screening process (16, 17).

Universal screening tests have detected a large num-
ber of patients without risk factors, which indicates possi-
ble local acquisition of the infection. We would advocate
serial screening when populations similar to ours are ex-
pected to wait long periods of time before transplantation.
Although there is inadequate information regarding the
prevalence of this disease in many parts of Iran, recent re-
search indicates that S. stercoralis must be taken seriously.
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5.1. Conclusions

Due to the relatively high prevalence of S. stercoralis in-
fection in Iran, universal screening for S. stercoralis latent
infection is important in immunosuppressed patients,
particularly for solid organ transplant candidates because
of the high risk of hyperinfection and disseminated syn-
drome after transplantation, which may lead to death.
Also, considering the fact that infection may be transmit-
ted from donors to recipients, screening for latent strongy-
loides infection in donors seems to be necessary.
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