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Abstract

Introduction: Strongyloides stercoralis a globally widespread human intestinal nematode. Hyperinfection mainly
appears in patients with defective immune systems . This study intended to investigate the prevalence of serum positive
Strongyloides stercoralis in cancer patients who have never undergone chemotherapy and those who received at least
one cycle of chemotherapy.

Materials and Methods: This study targeted cancer patients, referred to Rasht hospital, and assigned them to two
groups of cancer patients with no history of chemotherapy and cancer patients with at least one cycle of chemotherapy.
Patient’s demographic information, underlying diseases and chemotherapy regimen were recorded, and their serum
sample was examined.

Results: 410 patients were included in this study. the majority were female (51/7% ). About 40 patients tested positive
for serology, out of which 14 were in the chemotherapy-treated group and 26 in chemotherapy-untreated group,
indicating that the prevalence of serum positive Strongyloides stercoralis was significantly higher in patients with no
history of chemotherapy. Moreover, eosinophilia significantly correlated with the prevalence of seropositivity. The
chemotherapy protocol containing high doses of corticosteroids could multiply the risk of positive serology by 12.7
times.

Conclusion: Before chemotherapy, in areas with a higher prevalence of Strongyloides stercoralis, especially in high
corticosteroids protocols, it may make sense to study Strongyloides stercoralis . It becomes more vital in men and
eosinophilic patients. Since serologic testing may display false negative rates in patients with defective immune
systems, subsequently, alternative complementary methods such as fecal larval examination and fecal PCR test are
highly suggested to be carried out along with serology.
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Introduction

Strongyloides stercoralis is a globally widespread
human intestinal nematode that can be easily
transmitted esp. in regions with low sanitation
conditions. This nematode has an autoinfection cycle in
human hosts where it can have a lifelong stay if
remained untreated (1-4). Infection of humans with this
nematode occurs through the third stage larvae or
filariasis that can be through the skin or the mouth
feces. The adult female worm lives in the small
intestine and is asymptomatic in most people (5, 6).
Strongyloides  stercoralis mainly appears as
gastrointestinal, respiratory (Loffler's syndrome) and
peripheral eosinophilic symptoms. Gastrointestinal
symptoms of this parasite include nausea, diarrhea and
vomiting (7-9). Patients with defective immune
systems, AIDS, and malnutrition as well as organ
transplant recipients and corticosteroid-treated ones are
more prone to the risk of Hyperinfection that will lead
to death if left untreated (10-12). An estimated %87 of
worldwide deaths are caused by Hyperinfection.
Filiform larvae migrate to the heart, liver and central
nervous system, resulting in their inflammation and
dysfunction in patients with defective immune systems
(13, 14). Strongyloides stercoralis is mainly diagnosed
through microscopic examination of fecal samples;
since this diagnostic method has less sensitivity, many
cases remained undiagnosed (15). There are various
antigen-based  diagnostic methods for testing
Strongyloides stercoralis nematode. High sensitivity
methods used for diagnosing this nematode involve the
use of immunoglobulin isotypes and PCR-based tests
for detecting Strongyloides stercoralis-derived DNA in
feces (16-18). The sensitivity of ELISA assay
technique is about %88-94, having false-negative
results in hosts with defective immune systems.
Positive rates may appear in the presence of other
worm-induced infections. As Strongyloides stercoralis
is highly frequent in the northern region of Iran, the
present study intended to investigate the prevalence of
serum strongyloidiasis in cancer patients who have
never undergone chemotherapy and those who received
at least one cycle of chemotherapy based on serologic
testing because other laboratory testing methods were
not available in the intended areas.

Journal of Current Oncology and Medical Sciences

Materials and Methods

Study design and study population

This was a descriptive cross-sectional study that was
performed on cancer patients admitted on an outpatient
basis to Razi Hospital, a referral center in Rasht, north
of Iran. The statistical population consisted of two
groups of patients: the first group of cancer patients
who had not yet received chemotherapy and the second
group of patients with cancer who had undergone at
least one course of chemotherapy. Patients who have
received anti-nematode medication in the past three
months, HIV sero-positive, history of organ transplant,
or receiving immunosuppression excluded from the
study. According to the prior prevalence of
Strongyloides stercoralis in chemotherapy-treated
(33%) (19) and chemotherapy-untreated (10%) (20)
patients, considering 5% confidence limit and 5%
margin of error, 236 and 174 sample was determined
for chemotherapy-treated and chemotherapy-untreated
groups, respectively. This classification was aimed at
enabling determination of strongyloidiasis prevalence
in patients with and without chemotherapy. The study
protocol was approved by the Institutional Review
Board of Guilan University of Medical Sciences.
Patients were first informed about the purpose of the
study and they were taken informed consent to
participate in the study.

Data collection

Patient’s demographic information, including age, sex,
place of residence, underlying diseases, chemotherapy
regimen, current smoking and alcohol consumption
were recorded, and their serum sample was collected
and examined using serologic tests. ELISA assay was
used to detect 1gG (Nova Tec Immundiagnostica
GmbH, Germany. specificity 94.12%,
sensitivity89.47%) . Eosinophilia was defined as an
absolute eosinophil count > 500 /microl in peripheral
blood.

Statistical analyses

Patients' characteristics and IgG seropositivity were
described using frequency and percent. A Chi-square
test was applied to detect the association between
patients' characteristics and 1gG seropositivity.
Multivariate logistic regression was used to estimate
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adjusted odds ratio (OR) for predictors of seropositivity
with 95% confidence interval (Cl). A P-value less than
0.05 was considered significant. Data were analyzed
using Stata 14.

Results

Out of 410 patients who participated in this study, 212
(%51.7) were female and the highest number of
patients (51.5%) were in the age group of 40-60 years.
The mean age of participants was 53.27+14.08 years,
with the youngest patients aged 17 and oldest 90 years.
Table 1 presented demographic information of the
patients.

Of the total, 40 patients (%9.8) were positive for 1gG
serology, out of which 14 (%5.9) were in
chemotherapy-treated group and 26 (%14.9) in
chemotherapy-untreated group, indicating that the
prevalence of serum strongyloidiasis was significantly
higher in patients with no history of chemotherapy than
chemotherapy-treated ones (P-value: <0.002).

According to the results, there was a significant
relationship between sex of patients and the prevalence
of serum strongyloidiasis, meaning that serum
strongyloidiasis was significantly higher in male than
female subjects (P=0.004).

However, other characteristics including place of
residence, type of cancer, smoking status, alcohol
abuse, underlying diseases, metastasis and
chemotherapy sessions, did not significantly correlate
with the prevalence of serum strongyloidiasis.

Out of 41 eosinophilic patients, 28 (%68.3) were
positive for serology, amongst which 10 (%66.7) were
in chemotherapy-treated group and 18 (%69.2) were in
chemotherapy-untreated group. Accordingly, there was
a significant relationship between eosinophilia and the
prevalence of serum strongyloidiasis in cancer patients
(P<0.001).
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Table 1. prevalence of IgG seropositivity according to the
patient's characteristics in Razi medical education center in
Rasht.

Variable Frequency 1gG
seropoitivit
N %
Sex Male 198 28 141
Female 212 12 5.7
Age Range <40 years 74 5 6.8
40-60 years 211 18 8.5
>60 years 125 17 13.6
Occupation Housewife 123 9 7.3
Official 198 20 101
clerk and
Worker
Farmer 41 8 19.5
Unemployed 48 3 6.2
Place of City 258 26 10.1
Residence
Village 80 7 8.8
Urban 72 7 9.7
suburbs
Sessions of 1-5 sessions 127 5 3.9
Chemotherapy*
> 5 sessions 109 9 8.3
Eosinophilia Positive 41 28  68.3
Negative 369 12 3.3
Corticosteroid- Yes 22 4 18.2
containing
regimen™ No 214 10 47
Current Yes 106 12 11.3
Smoking
No 304 28 9.2
Alcohol Yes 34 4 11.8

consumption

No 376 36 9.6

* These variables were measured in chemotherapy-treated
group
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Statistical results showed that 22 of 236 chemotherapy-
treated patients had high-dose corticosteroid-
containing regimens, 4 of whom (%18.2) tested
serologically positive. In other words, there was a
significant relationship  between the type of
chemotherapy regimens and the prevalence of serum
strongyloidiasis in patients treated with chemotherapy
(P=0.031).

Multivariate logistic regression model status showed
that male patients (OR=3.43, 95% CI:1.32-8.89) and
eosinophilia (OR=70.6, 95% ClI:27.8-178.8) were
independent predictors of 1gG seropositivity. The sub-
group analysis in chemotherapy-treated group revealed
that corticosteroid-containing regimen and
eosinophilia were independently associated with
increased odds of 1gG seropositivity.

Discussion

Strongyloidiasis is a parasitic infection with
widespread distribution in regions with a humid
climate like the north of Iran. It is associated with the
risk of death in people with an immunosuppressive
system .

According to the results of this study, serum positive
Strongyloides stercoralis was more prevalent in cancer
patients by 9.8 percent (5.9-14.9). Baiomy et al. (2010)
found an approximated %6.3 frequency of serum
strongyloidiasis in Egypt (21). As reported by Rafiei et
al. (2016), Ahvaz showed %14.4 prevalence of the
disease (20). In preceding Iranian studies,
strongyloidiasis was more widespread in northern
regions of Iran such as Guilan due to their humid
climate. Sajjadi et al. (2002) showed that the
prevalence of strongyloidiasis was %6.1 (22). As this
study indicated, the risk of positive serology was
significantly higher in chemotherapy-untreated than
chemotherapy-treated patients; the reason may
contribute to the false negative results of serologic
tests, generation of various antibody subtypes and
failure to find antibodies in acute phase of the disease.
The presence of other parasites such as schistosomiasis,
ascaris, etc. may associate with positive serology.
Mendez et al. (2016) revealed that false negative
serologic test results were allied to a defective immune
system, with higher rates in chemotherapy-treated than
chemotherapy-untreated patients. Other causes of false
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negatives depend on the emergence of various antibody
subtypes, except for IgG, as well as the lack of
antibodies in acute phase of the disease (23). In a fecal
examination, Azizi et al. (2012) showed that intestinal
parasites were prevalent in the group of chemotherapy-
treated patients by %24.8 and in chemotherapy-
untreated group by %28 (24). Similarly, the observed
frequency was higher in patients untreated with
chemotherapy than those treated with chemotherapy in
this study; that is because of the effect of chemotherapy
drugs on parasite growth control and exposure for
patients in critical care unit .

Eosinophilia increased the risk of positive serology by
70, which was in line with Ashrafi’s et al. (2008) study
in Guilan (25). Lotfi et al. (2002) reported eosinophilia
in about %83 of patients with strongyloidiasis (26).

According to Mendez et al. (2016), eosinophilia was
more frequently witnessed in patients with
strongyloidiasis (23).

Corticosteroids can suppress the immune system at
certain doses and provide the ground for the risk of
different parasitic and bacterial infections. The results
of this study were representative of statistical
relationship between corticosteroid-containing
chemotherapy regimen and the prevalence of serum
strongyloidiasis, implying that corticosteroid can
increase the risk of positive strongyloidiasis serology
by 12.7 times in chemotherapy-treated patients. Fardet
et al. (2007) stated that strongyloidiasis should be
considered a potential risk in all corticosteroid
recipients (27). Corti et al. (2016) found that
strongyloidiasis appeared as Hyperinfection in
immunosuppressive patients esp. recipients of high-
dose corticosteroid in Argentina (28). According to
Keiser’s et al. (2004) study in Maryland,
immunosuppression is associated with Hyperinfection
in strongyloidiasis with the significant effect of
corticosteroid (29). Mendez et al. (2016) found that
corticosteroid is the most common risk factor for
strongyloidiasis progress even in its short-term use
(23).

Furthermore, the findings of this study displayed that
male patients were 3.6 times more prone to the risk of
positive serology. In their study, Sharif Dini et al.
(2018) showed that infection was more prevalent in
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men due to their frequent exposure to infectious
sources in outdoor activities and open-air jobs (30).
Another main category in cancer investigations besides
genetics and also clinical investigations is the
fluctuation of DNA methylation. Meaningly, DNA
methylation is one of the most important parts of
epigenetics that always has a notable impression on
carcinogenesis and tumorigenesis. Consequently, it is
recommended that selecting some important genes and
also the investigating of their epigenetics (DNA
methylation) can lead to a notable result (31-35).

In finale, there was no significant relationship between
the prevalence of serum positive strongyloidiasis and
patients’ age, occupation, type of cancer, metastasis,
chemotherapy sessions, smoking status, alcohol abuse
and place of residence in this study.

Conclusions

Regarding the risk of exacerbation of the disease and
the  spread of  widespread disease in
immunocompromised individuals, it is recommended
that people with cancer who are scheduled to receive a
corticosteroid regimen be screened for chemotherapy
before chemotherapy to prevent the disease from
progressing. It is more important in men with
eosinophilia. Since the prevalence of strongyloidiasis
appeared to be lower in chemotherapy-treated patients
than chemotherapy-untreated ones, serologic testing
method per se seems to be not sufficient; subsequently,
further studies with larger sample size and fecal PCR-
DNA comparisons are suggested to be carried out along
with serology testing. Moreover, as testing results may
display false negative rates in chemotherapy-treated
patients, endemic regions should be serologically
tested for the disease before initiating chemotherapy.
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