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Introduction: Patients with cancer and hemodialysis are prone to opportunistic infections. 
The present research aims to examine the frequency of Toxoplasmosis and intestinal 
parasites in these patients. 

Methods: In the present cross-sectional study, seventy stool and blood samples from 
immunocompromised patients (46 hemodialysis and 24 cancer patients) from Guilan 
Province were collected in 2017-2018. Different tests including direct smear examination 
and formalin-ether was conducted for the intestinal protozoan parasites. To detect coccidian 
parasites (e.g. Cryptosporidium spp.) Ziehl Neelsen staining was applied. The anti T.gondii 
antibodies were detected via ELISA method. 

Results: Totally 6.52% and 4.16% cases of hemodialysis and cancer patients were positive 
for intestinal parasite infection respectively. Blastocystis hominis was only intestinal 
parasite that were detected in these patients. IgG anti-Toxoplasma antibody detected in 35 
(76.8%) hemodialysis and 15 (62.5%) cancer patients. IgM antibody were found in 1 
elderly hemodialysis patient. Mix infection (Toxoplasmosis and Blastocystis) was observed 
in 6.52% and 4.16% in hemodialysis and cancer patients respectively. 

Conclusion: It is recommended to evaluate these patients for intestinal parasitic infections 
during hemodialysis or chemotherapy sessions. Data showed the high percentage of elderly 
patients were susceptible to reactivation of chronic Toxoplasmosis. Therefore, in order to 
refer them for early therapy or other interventions, it is important that elderly hemodialysis 
and cancer patients with toxoplasma infection be diagnosed and identified. 
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Introduction 

    Age-related physical disabilities, illness and 
reduced self-care ability at an older age have led to a 
poor personal hygiene so the sensitivity to infections 
will increase in the elderly (1). Cancer and End-
stage Renal Disease are among the diseases that 
become more likely as we age (2, 3). One of 
consequences of aging is a decrease in immune 
function (4). Parasitic infections are a health 
problem in all societies (5) and older persons 

generally have a greater susceptibility to infections 
than younger adults. It is well-known that aging is 
associated with immune dysfunction, especially in 
cell-mediated immunity (6). Patients with some type 
of immunocompromised condition and those 
submitted to immunosuppressive therapy are more 
likely to be infected with parasites (7).  
    Intestinal parasites are worldwide distribution, and 
elderlies are more susceptible to these diseases than 
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young individuals (8). Intestinal parasitic infections that 
cause auto-limited diarrhea in immunocompetent 
patients may cause severe diarrhea in 
immunocompromised individuals (7). 
    Toxoplasmosis is a prevalent zoonotic infection in 
warm-blooded creatures. Once oocysts and tissue are 
ingested, infection arises (9). Toxoplasma infection is 
mainly asymptomatic; however, in immunosuppressed 
patients, e.g.  individuals with AIDS, cancer patient or 
organ transplant recipients, can cause severe diseases 
such as encephalitis or systemic infections (10-12). The 
disease can be due to acquired infection or latent 
infection reactivation (13). Most importantly, the 
chronic Toxoplasmosis reactivation in seropositive 
hemodialysis patients may cause acute disease with fatal 
outcomes (14, 15). Thus, the Toxoplasmosis diagnosis is 
central in elderly hemodialysis and cancer patients (16, 
17). Despite the word population aging, a few studies are 
on the parasitic infection prevalence. The study aimed to 
examine the frequency of intestinal protozoa and 
Toxoplasma in elderly immunocompromised residents 
in Guilan-north of Iran.

Methods 

Study design and sampling 

    This cross-sectional research was conducted between 
2017 and 2018 in Guilan province. This province has a 
humid subtropical climate with the heaviest rainfall, 
around 1,400 mm. The humidity can increase to 90 
percent in summer, and humid environments are suitable 
condition for Toxoplasma survival (18). 
    The samples of stool and blood were obtained from 
70 elderly immunocompromised patients (46 
hemodialysis and 24 cancer patients) of both genders (41 
males and 29 female), with the age between 60 - 78 
years old. The epidemiological data, including age, 
gender, and clinical signs and symptoms of some cases 
were also obtained through a predesigned questionnaire 
by an expert laboratory technician for each individual. 

Detection of intestinal parasites 

    All stool specimen were tested via direct wet mount 
(both the saline and iodine wet mount) technique and 
formalin-ether sedimentation technique under 
microscopic observation (Zeiss, Germany, 40 X 
magnifications). In this research to detect coccidian 
parasites such as Cryptosporidium spp., Ziehl Neelsen 
acid-fast stain staining were employed (19). Per person, 
three slides were created and studied by trained 
professional staff. 

Serological evaluation for Toxoplasmosis 

    For the serum separation, five ml of venous blood 
specimen were gained and then kept at −20 C. A 
commercial ELISA kit was used to detect IgG and IgM 
antibodies to T. gondii (Toxo IgG and Toxo IgM 
Euroimmun). Based on the recommendations of the 
producer, IgG absorbance levels < 9 were regarded to be 
negative, 9-11 borderline, and > 11 positive; IgM 
absorbance levels < 0.9 were assumed to be negative, 
0.9-1.1 borderline, and > 1.1 positive.  

Statistical analysis 

    SPSS version 16 software was applied to analyze the 
data. 

Ethical considerations 

    The Ethical Research Committee, Guilan University 
of Medical Sciences approved this research with ethics 
number of IR.GUMS.REC.1396.164 

Results 

 In total, we enrolled 46 hemodialysis patients (group 
1) and 24 cancer patients (group 2) including 41 males
and 29 females. In hemodialysis patients, the ages 
ranged from 60 to 78 years old and in the cancer patients 
from 60 to 77 years old. Men were principal in patients’ 
groups, (58.3% in group 1 and 58.6% in group 2). The 
intestinal protozoa were found in 6.5% and 4% in 
elderly hemodialysis and cancer individuals 
respectively. Blastocystis hominis was an only intestinal 
parasite that was found in these patients. None of fecal 
samples were diarrheic and all the infected subjects were 
asymptomatic. Toxoplasma antibody detection test 
showed that 50 patients were seropositive for 
Toxoplasma gondii IgG antibodies, including 35 
(76.8%) and 15 (62.5%) hemodialysis and cancer 
patients respectively. IgM antibody was found in one 
elderly hemodialysis patient. Mix infection 
(Toxoplasmosis and Blastocystis) was observed in 
6.52% and 4.16% in hemodialysis and cancer patients, 
respectively. 

Discussion 

    Epidemiological investigations are required to 
distinguish the demographic of the elderly, as well as their 
demands for health and social services, which guarantee 
their life quality improvement (20). Chemotherapy and 
hemodialysis patients are two groups of 
immunocompromised subjects exposed to severe effects 
of parasitic diseases.  
    Generally, Toxoplasmosis seroprevalence differ from 
0% to 95% (21, 22) and is relatively high in the north of 
Iran (74.6%) (23). In our previous research, Toxoplasma 
gondii was detected in the certain river water of Iran (9). 
For Toxoplasma IgG antibodies, approximately 76.8% of 
hemodialysis and 62.5% of cancer patients were 
confirmed to be positive in the current work.  
    The result of the present research indicated a high 
Toxoplasmosis prevalence in hemodialysis patients, that is 
similar to findings in Turkey (76.5%) (24), but, higher 
than other investigations reported in Iran (60.0%), 
Malaysia (51%), Mexico (10.0%) and Egypt (60%) (25-
28). 
   The latent Toxoplasmosis prevalence was investigated 
in malignant patients were (45.2%) in Iran (27), 60 
(60.0%) in Turkey (29). It was 33% in the non demented 
elderly group, 41% in the old Alzheimer disease group 
(30) and 12 % of the elderly in Mexico City (31). Thus, 
the current work discovered that the Toxoplasmosis 
prevalence was more than the mean of prevalence in 
immunodeficiency group in Iran and world. In these 
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special groups and ages, the prevalence of IgG+ is a 
potential risk for the reactivation of latent Toxoplasmosis 
because whenever the body's defensive system gets 
disturbed, it enables parasite reactivation and becomes an 
acute infection. On the other side, IgM antibody were 
found in one elderly hemodialysis patient, so it seems 
reasonable to take adequate care of such old patients to 
prevent an acute or latent Toxoplasmosis reactivation in 
the research area. In the normal people in the northern part 
of Iran (near the Caspian Sea), the chronic Toxoplasmosis 
occurrence has been higher compared to other regions in 
the country (32). This situation may depend upon the 
appropriate conditions for sporulation, oocysts survival, 
and transmission to a new host at mild and wet climates. It 
is known that T. gondii infection seroprevalence is high in 
humid regions (18). Guilan province has a humid climate 
with a suitable condition for Toxoplasma survival in the 
environment.  
    The elderly is prone to intestinal parasitic infections (8). 
In this study, 6.5% and 4.16% of old patients under 
hemodialysis or chemotherapy were noticed to be infected 
with intestinal parasites. These findings may correlate 
with the parasites prevalence among Guilan overall 
population (33). Blactocystis was the one intestinal 
parasite amongst the infected people in this research 
(6.52% hemodialysis and 4.16% cancer patients), all 
being men and asymptomatic. Finding the Blastocystis 
spp as the most intestinal parasites was also in line with 
other investigations in other age groups (34-36). The 
frequency of intestinal parasites in old people noticed to 
be 7.5% (18), 30.5% (8) and 8.72% in Brazil (37). It was, 
in the current study, lower than that detected in elderly in 
India (49% of the old people) (38), Brazil (60 + people) 
(39) and Iran (69 + people) (40). In another study in 
Brazil, the prevalence of G. duodenalis, Cryptosporidium 
spp., E. histolytica/dispar in old people was 4.0%, 1.0%, 
and 0.3% respectively (41). Since the intestinal protozoa 
G. duodenalis, Cryptosporidium spp. and 
E.histolytica/dispar are water and food borne disease and 
related to insufficient hygiene habits, they are significant 
for old people (42). In earlier studies, these parasites were 
detected in water samples in Guilan (43-45); however in 
the current work, all stool samples were negative for the 
parasites.  
    The prevalence of intestinal protozoa infections is 
associated with improper hygiene (46) and climatic 
conditions (47). 
    The negativity for some intestinal protozoan parasite 
demonstrates that the lifestyle and reliable hygiene habits 
(such as purified drinking water) of the elderly in the 
research area that causes the decrees of these parasites. 
Our results show the prevalence of this intestinal parasitic 
infection in hemodialysis patient was more than the 
patients under chemotherapy. The cancer patients often 
have a shorter lifespan and require a higher level of 
medical care than hemodialysis patients while the latter 
sometimes spend a 20-year period on hemodialysis and 
this may cause deficient attention to health care tips and 
enhance the probability of parasitic infections. Apart from 
buildings and their equipment, the staff has a key part in 
transmission or prevention of parasitic infections (48). 
Hemodialysis patients are frequently exposed to the 

infections from nursing personnel, equipment, surfaces 
and the hands of practitioners (49). 

Conclusions 

    This study provides new information on the frequency 
of intestinal parasites and Toxoplasma in tow important 
elderly immonudefecincy groups in Guilan-Iran. The 
prevalence of Toxoplasmosis was higher in two groups of 
immunocompromised elderly patients than the many other 
studies. These immunocompromised patients were 
potentially susceptible to reactivation of latent 
Toxoplasmosis which decreases the life quality of these 
patients. Thus, it would be desirable that the antibody 
status of patients be known before and during 
chemotherapy or hemodialysis to refer them to an early 
therapy or other interventions. In the current research, the 
only detected protozoan was B. hominis that may act as a 
pathogen in immunocompromised subjects and lead to 
various types of infections. Thus, periodic parasitology 
examinations are suggested for hemodialysis and 
chemotherapy patients. In parallel, inform and educate the 
patients on how to prevent intestinal parasite and 
Toxoplasma infection.   

Study limitations 

    Limitations of this research, were sample size and 
number of stool examination, in which we performed 
single stool examination, which could have 
underestimated the parasites prevalence. However, the 
detection of the invasive stages of protozoa may be 
missed because of the delays in submitting of some stool 
samples. This study was unable to assess the possible risk 
factors related to parasitic infection owing to inadequate 
demographic, economic and social data. 
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