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Abstract

Background: Blastocystis spp. is known as one of the few intestinal parasites, prevalent in more than 5% and 30 - 60% of the popu-
lation in industrialized and developing countries, respectively. In this respect, immunocompromised individuals, such as patients
undergoing chemotherapy or those with malignancies, are at risk of the clinical symptoms of Blastocystis infection; however, the
given condition is often self-limiting in healthy individuals.
Objectives: The current study aimed at evaluating the prevalence of Blastocystis infection in children with malignancies receiving
chemo drugs.
Methods: The current descriptive, cross-sectional study was conducted on 52 stool specimens collected from patients with cancer
admitted to the Oncology Ward of Shahid Baqaei 2 Hospital, Ahvaz, Iran, for six months. A standardized questionnaire was filled out
for all cases. Each specimen was also prepared using direct smear, the Lugol iodine staining, and the formalin-ether condensation
method.
Results: Blastocystis spp. was detected in 21.1% of the cases among them, 11.5% demonstrated gastrointestinal symptoms; therefore,
a significant relationship was observed between Blastocystis infection and gastrointestinal symptoms.
Conclusion: Patients undergoing chemotherapy should be screened for opportunistic parasitic infections such as Blastocystis to
avoid potentially life-threatening outcomes. Besides, further studies are required to identify the subtypes of Blastocystis.
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1. Background

Infectious diseases, especially opportunistic ones, are
significant complications among immunocompromised
patients (1). Blastocystis is the most common single-celled
opportunistic parasite found in humans and a wide range
of animal stool specimens. The Blastocystis infection preva-
lence in humans varies from 0.5% to 30% in the indus-
trialized and 30% to 76% in developing countries (2, 3).
In a study in Tehran, Iran, the parasitic infection preva-
lence was 32.5% in primary immunodeficiency, 25.9% in
cancer, and 28% in organ transplanted groups. The preva-
lence of B. hominis infection in patients with primary im-
munodeficiency disorders (PIDs) was 16.2%. Blastocystis ho-
minis causes the most prevalent intestinal parasitic infec-
tion in patients with cancer (22.3%) (4). Many Blastocys-
tis spp. carriers are asymptomatic, and the term infec-
tion is often used for those manifesting pathological symp-

toms (5). This infection is generally self-limiting, and fecal-
oral is the main route of transmission due to poor hy-
giene, close contact with infected animals, and consump-
tion of contaminated food or water, resulting in a wide
range of prevalence in different types (6, 7). Nevertheless,
the non-specific gastrointestinal symptoms of Blastocystis
infection- e g, diarrhea, abdominal pain, flatulence, nau-
sea, vomiting, constipation, weight loss, or fatigue, lead to
a poor understanding of its pathogenesis (8). A large rising
trend in the incidence of cancers is projected in the follow-
ing years, and the best existing treatment is chemother-
apy. Although chemotherapy improves survival rate and
quality of life in patients, it is associated with long-term
changes in immunological parameters, etc. (9). The clin-
ical manifestations of Blastocystis infection are more high-
lighted among patients with immunodeficiency and can-
cer compared with healthy individuals since such peo-
ple have quantitative or qualitative changes in their im-
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mune responses that prevent it from functioning effec-
tively. Self-limiting diarrhea caused by Blastocystis infec-
tion in healthy individuals can manifest as severe diar-
rhea in immunocompromised patients and cause compli-
cations such as weight loss, anorexia, malabsorption syn-
drome, fever, and abdominal pain (10-14).

Many symptoms in patients with PIDs could be mimics
parasitic infestation-e g, fever, and diarrhea; therefore, the
diagnosis of parasitic infections varies across clinical signs
and symptoms.

2. Objectives

The current study aimed at investigating the preva-
lence of Blastocystis infection in pediatric patients with ma-
lignancy admitted to the Oncology Ward of Baqaei 2 Hospi-
tal in Ahvaz, Iran.

3. Methods

The current descriptive, cross-sectional study was con-
ducted on 52 stool specimens collected from children with
cancer admitted to the Baqaei 2 Hospital from April to Oc-
tober 2019 after obtaining signed informed consent. The
study protocol was approved by the Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences. Col-
lected samples were examined by light microscopy using
Lugol-stained smears at 100× and 400×magnifications to
detect Blastocystis. A direct saline smear was prepared for
each patient with trichrome staining and then examined
by light microscopy. The specimens were screened using
the formalin-ether condensation method, and the results
were transferred into the questionnaire.

The duration of the first chemotherapy course in all
the patients ranged from six months to three years (with
a mean of one year), and they were treated with combi-
nations of chemo drugs (Table 1).Neutropenia was also ob-
served in 2% of the patients; 11% were treated with antifun-
gal drugs and antibiotics. Supportive therapy included a
three-day course of metronidazole. The interval between
sampling and the last session of chemotherapy was 1 - 2
days. However, 41 (78.8%) patients were in the mainte-
nance phase of treatment. To determine the prevalence of
Blastocystis infection, a standardized questionnaire, com-
prised of demographic information, type of cancer, gas-
trointestinal symptoms (such as stomachache, cramps,
nausea, vomiting, and diarrhea), stool appearance (color
and consistency), and the stool test result, was designed
and completed. Finally, the data were analyzed by SPSS soft-
ware, and the Chi-square test was used for qualitative vari-
ables.

4. Results

In the current study, 52 stool specimens were obtained
from children with cancer. According to the study find-
ings, 28 (53.8%) patients were male, and 24 (46.2%) females.
The prevalence of Blastocystis infection was 21. % (n = 11)
in the studied patients. Based on Lugol-stained smears,
Blastocystis was detected in 10 positive children with can-
cer (19%). The formalin-ether concentration technique de-
tected 11 positive cases (21%). The trichrome-stained smear
detected 11 positive cases (21%). The age range of the pa-
tients was from four months to 16 years, classified into four
groups of ≤ 1 year [n = 8 (15.4%)], 1 - 5 years [n = 18 (34.6%)], 6
- 10 years [n = 12 (23%)], and 11 - 16 years [n = 14 (27%)] (Tables
2 and 3).

The obtained results indicated no statistically signifi-
cant differences in gender, age, and prevalence of Blasto-
cystis infection among the subjects (P < 0.05). The results
also highlighted that among 52 children with cancer, 11
were infected with Blastocystis spp. among which six (11.5%)
had gastrointestinal symptoms, including stomachache,
cramps, nausea, vomiting, and diarrhea. The correlation
between the type of cancer and gastrointestinal symptoms
in patients with Blastocystis infection is shown in Table 4.

Statistical analysis revealed a significant relationship
between Blastocystis infection and gastrointestinal symp-
toms (P < 0.05).

5. Discussion

Blastocystis is an anaerobic and zoonotic micro-
eukaryote with a global distribution, generally found
in the large intestine of the human and a wide range of
vertebrates (10), as reported by Allexief more than 100
years ago (15). Since the asymptomatic carriers of Blas-
tocystis spp. are common, its pathogenicity remained
uncertain (2). numerous digestive and non-digestive
symptoms, such as diarrhea, abdominal pain, nausea,
fatigue, constipation, flatulence, vomiting (11), cutaneous
disorders, and chronic or acute urticaria, are attributed
to Blastocystis infection (16). Blastocystis spp. can produce
large quantities of proteases, hydrolases, and protease
inhibitors, contributing to its pathophysiology. Instant
serine protease can further result in stomachache, muscle
contractions, and broad-spectrum pains (12). Cysteine
protease can also cleave human secretory immunoglobu-
lin A (IgA) and promote mucosal adhesion of pathogens
(17). Many reports considered Blastocystis spp. as oppor-
tunistic pathogens in immunocompromised patients;
therefore, their clinical symptoms are more intense (18).
At the early stages of chemotherapy, a few cases colonized
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Table 1. Types of Chemotherapy for Acute Myeloid Leukemia, Acute Lymphocytic Leukemia, Neuroblastoma, and Ewing Sarcoma

Type of Cancer Chemotherapy

AML Cytarabine + daunomycin

ALL Vincristine, daunorubicin, cytarabine, L-asparaginase, mercaptopurine, methotrexate, cyclophosphamide, prednisone, dexamethasone,
nelarabine

Neuroblastoma Carboplatin, cyclophosphamide, doxorubicin, etoposide

Ewing sarcoma Doxorubicin, cyclophosphamide, ifosfamide, vincristine, etoposide

Table 2. Demographic Characteristics of Children with Cancer

Demographic Characteristics No. (%)

Gender

Male 28 (53.8)

Female 24 (46.2)

Age group (y)

≤ 1 8 (15.4)

1 - 5 18 (34.6)

6 - 10 12 (23)

11 - 16 14 (27)

Total 52

Table 3. The Prevalence of Blastocystis Infection in Children with Cancer

Demographic Characteristics The Prevalence of Blastocystis
Infection, No. (%)

Gender

Male 7 (13.4)

Female 4 (7.7)

Age group

≤ 1 1 (1.9)

1 - 5 2 (3.8)

6 - 10 5 (9.6)

11 - 16 3 (5.7)

Total 11

Table 4. Types of Cancer and Gastrointestinal Symptoms in Patients with Blastocystis
Infection

No. Type of Cancer Gastrointestinal Symptom

1 AML Diarrhea

2 ALL Abdominal pain

3 ALL Fever, vomiting

4 Neuroblastoma Diarrhea

5 Ewing sarcoma Diarrhea

with Blastocystis spp. are undetectable. The immune
system of patients is compromised during chemotherapy,

and consequently, the parasitic disease develops and
diminishes the effect of chemo drugs, and accordingly,
cancer progresses (19). Among unicellular infections
in immunocompromised individuals, Blastocystis is the
most common one. The findings of the present study
showed that the prevalence of Blastocystis infection was
21% (n = 11) in children with cancer, among which 11.5%
had gastrointestinal symptoms; therefore, there was a
significant relationship between Blastocystis infection and
gastrointestinal symptoms. According to Hafeez-Abdel
et al., the prevalence of Blastocystis infection in children
with immunodeficiency was 12.1% in Egypt. Uysal et al.,
reported that 23. % of patients with common variable
immune deficiency were infected with Blastocystis spp. in
Turkey (20, 21). The data in the present study were also
confirmed by Idris et al., reporting that 54.8% of 42 im-
munocompromised children with diarrhea were infected
with Blastocystis spp. in Indonesia (22). Lack of significant
differences in gender, age, and Blastocystis spp. infection
among the patients was another finding of the present
study; however, Ozlem Years et al., obtained quite different
results. They noted that the prevalence of Blastocystis
infection was higher in male patients than females, and in-
terestingly, the rate of gastrointestinal symptoms was not
significantly different between infected and non-infected
cases (23). Moe et al., found an age-related susceptibility to
Blastocystis infection in immunocompetent BALB/c mice.
In the concerned investigation, juvenile mice were more
susceptible than adult cases, and eight-week-old adult
mice were resistant to Blastocystis infection (24). This
difference might be related to various Blastocystis strains,
the issue needs molecular studies. During chemother-
apy, the risk of parasitic infections is minimized due
to particular conditions, including lifestyle, diet, and
environment; therefore, it can be claimed that it is the
opportunity for opportunistic pathogens to invade and
cause clinical problems (25). Fontanet believed that there
was no significant difference in the prevalence of parasitic
infections among people with and without immunode-
ficiency. On the other hand, in some studies, such as the
one by Escobedo and Nunez, the prevalence of Blastocystis
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infection was reported higher in immunocompromised
patients compared with healthy individuals (25). Under
such circumstances, person-to-person was the main route
of transmission. The limitation of the present study was
the relatively small sample size.

5.1. Conclusion

Patients undergoing chemotherapy should be
screened for opportunistic parasitic infections such as
Blastocystis spp. to avoid potentially life-threatening
outcomes, prevent person-to-person transmission, and
help to improve patient responses to treatment. Further
studies are required to identify the subtypes of Blastocystis.

Footnotes

Authors’ Contribution: Study concept and design:
Roya Salehi Kahish; analysis and interpretation of data:
Shokofeh Hadadi, Arash Alghasi, and Marziyeh Abbasi
Nasab; drafting of the manuscript: Ayda Mafakher and
Shokofeh Hadadi; critical revision of the manuscript
for important intellectual content: Arash Alghasi, Mo-
hammadreza Mahmoudian Sani, Roya Salehi Kahish, and
Shokofeh Hadadi; statistical analysis: Marziyeh Abbasi
Nasab and Ayda Mafakher.

Conflict of Interests: The authors declared no conflicts of
interest.

Ethical Approval: The study protocol was approved by
the Ethics Committee of Ahvaz Jundishapur University of
Medical Sciences (Ethical code: IR.AJUMS.REC.1398.185).

Funding/Support: The present article was extracted
from the M.D. thesis of Shokofeh Hadadi financially sup-
ported by Ahvaz Jundishapur University of Medical Sci-
ences (Grant No. Th-9803)

Informed Consent: Written informed consent was taken
from the parents of the participants before enrollment.

References

1. Luo B, Sun J, Cai R, Shen Y, Liu L, Wang J, et al. Spectrum of opportunis-
tic infections and risk factors for in-hospital mortality of admitted
AIDS patients in Shanghai. Medicine (Baltimore). 2016;95(21). e3802.
doi: 10.1097/MD.0000000000003802. [PubMed: 27227959]. [PubMed
Central: PMC4902383].

2. Wawrzyniak I, Poirier P, Viscogliosi E, Dionigia M, Texier C, Del-
bac F, et al. Blastocystis, an unrecognized parasite: an overview
of pathogenesis and diagnosis. Ther Adv Infect Dis. 2013;1(5):167–78.
doi: 10.1177/2049936113504754. [PubMed: 25165551]. [PubMed Central:
PMC4040727].

3. Clark CG, van der Giezen M, Alfellani MA, Stensvold CR. Recent de-
velopments in Blastocystis research. Adv Parasitol. 2013;82:1–32. doi:
10.1016/B978-0-12-407706-5.00001-0. [PubMed: 23548084].

4. Esteghamati A, Khanaliha K, Bokharaei-Salim F, Sayyahfar S,
Ghaderipour M. Prevalence of intestinal parasitic infection in
cancer, organ transplant and primary immunodeficiency patients
in Tehran, Iran. Asian Pac J Cancer Prev. 2019;20(2):495–501. doi:
10.31557/APJCP.2019.20.2.495. [PubMed: 30803212]. [PubMed Central:
PMC6897035].

5. Andersen LO, Stensvold CR. Blastocystis in health and disease: Are we
moving from a clinical to a public health perspective? J Clin Micro-
biol. 2016;54(3):524–8. doi: 10.1128/JCM.02520-15. [PubMed: 26677249].
[PubMed Central: PMC4767957].

6. Leelayoova S, Siripattanapipong S, Thathaisong U, Naaglor T, Taamasri
P, Piyaraj P, et al. Drinking water: a possible source of Blastocystis spp.
subtype 1 infection in schoolchildren of a rural community in central
Thailand. Am J Trop Med Hyg. 2008;79(3):401–6. [PubMed: 18784233].

7. Lee LI, Chye TT, Karmacharya BM, Govind SK. Blastocystis sp.: water-
borne zoonotic organism, a possibility? Parasit Vectors. 2012;5:130.
doi: 10.1186/1756-3305-5-130. [PubMed: 22741573]. [PubMed Central:
PMC3434050].

8. Tan KS, Mirza H, Teo JD, Wu B, Macary PA. Current views on the clinical
relevance of blastocystis spp. Curr Infect Dis Rep. 2010;12(1):28–35. doi:
10.1007/s11908-009-0073-8. [PubMed: 21308496].

9. Wagner AD, Syn NL, Moehler M, Grothe W, Yong WP, Tai BC, et
al. Chemotherapy for advanced gastric cancer. Cochrane Database
Syst Rev. 2017;8. CD004064. doi: 10.1002/14651858.CD004064.pub4.
[PubMed: 28850174]. [PubMed Central: PMC6483552].

10. Chandramathi S, Suresh K, Anita ZB, Kuppusamy UR. Infections of
Blastocystis hominis and microsporidia in cancer patients: are they
opportunistic? Trans R Soc Trop Med Hyg. 2012;106(4):267–9. doi:
10.1016/j.trstmh.2011.12.008. [PubMed: 22340948].

11. Athari A, Sadafi H, Tokeh G. Intestinal parasites in immunocompro-
mised patients in Tehran in 1998. J Adv Med Biomed Re. 2000;8(30-31).

12. Gecse K, Roka R, Ferrier L, Leveque M, Eutamene H, Cartier C, et al.
Increased faecal serine protease activity in diarrhoeic IBS patients:
a colonic lumenal factor impairing colonic permeability and sen-
sitivity. Gut. 2008;57(5):591–9. doi: 10.1136/gut.2007.140210. [PubMed:
18194983].

13. Fouad SA, Basyoni MM, Fahmy RA, Kobaisi MH. The pathogenic role of
different Blastocystis hominis genotypes isolated from patients with
irritable bowel syndrome.Arab JGastroenterol. 2011;12(4):194–200. doi:
10.1016/j.ajg.2011.11.005. [PubMed: 22305500].

14. Salinas JL, Vildozola Gonzales H. Infección por Blastocystis. Revista de
Gastroenterología del Perú. 2007;27:264–74.

15. Stensvold CR, Clark CG. Current status of Blastocystis: A personal view.
Parasitol Int. 2016;65(6 Pt B):763–71. doi: 10.1016/j.parint.2016.05.015.
[PubMed: 27247124].

16. Verma R, Delfanian K. Blastocystis hominis associated acute urticaria.
Am J Med Sci. 2013;346(1):80–1. doi: 10.1097/MAJ.0b013e3182801478.
[PubMed: 23360793].

17. Puthia MK, Vaithilingam A, Lu J, Tan KS. Degradation of human secre-
tory immunoglobulin A by Blastocystis. Parasitol Res. 2005;97(5):386–
9. doi: 10.1007/s00436-005-1461-0. [PubMed: 16151742].

18. Nagel R, Cuttell L, Stensvold CR, Mills PC, Bielefeldt-Ohmann H,
Traub RJ. Blastocystis subtypes in symptomatic and asymptomatic
family members and pets and response to therapy. Intern Med
J. 2012;42(11):1187–95. doi: 10.1111/j.1445-5994.2011.02626.x. [PubMed:
22032439].

19. Jalallou N, Meamar AR. Frequency of Blastocystis among Malignant
Patients in Comparison with Control Group. Paramedical Sciences and
Military Health. 2017;12(3):17–22.

20. Abdel-Hafeez EH, Ahmad AK, Ali BA, Moslam FA. Opportunistic
parasites among immunosuppressed children in Minia District,
Egypt. Korean J Parasitol. 2012;50(1):57–62. doi: 10.3347/kjp.2012.50.1.57.
[PubMed: 22451735]. [PubMed Central: PMC3309052].

4 Arch Pediatr Infect Dis. 2021; 9(2):e104068.

http://dx.doi.org/10.1097/MD.0000000000003802
http://www.ncbi.nlm.nih.gov/pubmed/27227959
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4902383
http://dx.doi.org/10.1177/2049936113504754
http://www.ncbi.nlm.nih.gov/pubmed/25165551
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4040727
http://dx.doi.org/10.1016/B978-0-12-407706-5.00001-0
http://www.ncbi.nlm.nih.gov/pubmed/23548084
http://dx.doi.org/10.31557/APJCP.2019.20.2.495
http://www.ncbi.nlm.nih.gov/pubmed/30803212
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6897035
http://dx.doi.org/10.1128/JCM.02520-15
http://www.ncbi.nlm.nih.gov/pubmed/26677249
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4767957
http://www.ncbi.nlm.nih.gov/pubmed/18784233
http://dx.doi.org/10.1186/1756-3305-5-130
http://www.ncbi.nlm.nih.gov/pubmed/22741573
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3434050
http://dx.doi.org/10.1007/s11908-009-0073-8
http://www.ncbi.nlm.nih.gov/pubmed/21308496
http://dx.doi.org/10.1002/14651858.CD004064.pub4
http://www.ncbi.nlm.nih.gov/pubmed/28850174
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6483552
http://dx.doi.org/10.1016/j.trstmh.2011.12.008
http://www.ncbi.nlm.nih.gov/pubmed/22340948
http://dx.doi.org/10.1136/gut.2007.140210
http://www.ncbi.nlm.nih.gov/pubmed/18194983
http://dx.doi.org/10.1016/j.ajg.2011.11.005
http://www.ncbi.nlm.nih.gov/pubmed/22305500
http://dx.doi.org/10.1016/j.parint.2016.05.015
http://www.ncbi.nlm.nih.gov/pubmed/27247124
http://dx.doi.org/10.1097/MAJ.0b013e3182801478
http://www.ncbi.nlm.nih.gov/pubmed/23360793
http://dx.doi.org/10.1007/s00436-005-1461-0
http://www.ncbi.nlm.nih.gov/pubmed/16151742
http://dx.doi.org/10.1111/j.1445-5994.2011.02626.x
http://www.ncbi.nlm.nih.gov/pubmed/22032439
http://dx.doi.org/10.3347/kjp.2012.50.1.57
http://www.ncbi.nlm.nih.gov/pubmed/22451735
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3309052


Salehi Kahish R et al.

21. Uysal S, Tunali V, Akdur Ozturk E, Ardeniz O, Isikgoz Tasbakan
M, Pullukcu H, et al. Incidence of parasitic diarrhea in patients
with common variable immune deficiency. Turkiye Parazitol Derg.
2016;40(2):67–71. doi: 10.5152/tpd.2016.4687. [PubMed: 27594285].

22. Idris NS, Dwipoerwantoro PG, Kurniawan A, Said M. Intestinal
parasitic infection of immunocompromised children with diar-
rhoea: clinical profile and therapeutic response. J Infect Dev Ctries.
2010;4(5):309–17. doi: 10.3855/jidc.275. [PubMed: 20539063].

23. Yersal O, Malatyali E, Ertabaklar H, Oktay E, Barutca S, Ertug S. Blas-
tocystis subtypes in cancer patients: Analysis of possible risk factors

and clinical characteristics. Parasitol Int. 2016;65(6 Pt B):792–6. doi:
10.1016/j.parint.2016.02.010. [PubMed: 26905740].

24. Moe KT, Singh M, Howe J, Ho LC, Tan SW, Chen XQ, et al. Experimen-
tal Blastocystis hominis infection in laboratory mice. Parasitol Res.
1997;83(4):319–25. doi: 10.1007/s004360050256. [PubMed: 9134552].

25. Tan TC, Ong SC, Suresh KG. Genetic variability of Blastocystis
sp. isolates obtained from cancer and HIV/AIDS patients. Parasitol
Res. 2009;105(5):1283–6. doi: 10.1007/s00436-009-1551-5. [PubMed:
19603182].

Arch Pediatr Infect Dis. 2021; 9(2):e104068. 5

http://dx.doi.org/10.5152/tpd.2016.4687
http://www.ncbi.nlm.nih.gov/pubmed/27594285
http://dx.doi.org/10.3855/jidc.275
http://www.ncbi.nlm.nih.gov/pubmed/20539063
http://dx.doi.org/10.1016/j.parint.2016.02.010
http://www.ncbi.nlm.nih.gov/pubmed/26905740
http://dx.doi.org/10.1007/s004360050256
http://www.ncbi.nlm.nih.gov/pubmed/9134552
http://dx.doi.org/10.1007/s00436-009-1551-5
http://www.ncbi.nlm.nih.gov/pubmed/19603182

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Table 1

	4. Results
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Conclusion

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

