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ABSTRACT 

BACKGROUND 

Haematological malignancies like leukaemia, lymphoma and myeloma originate in the bone marrow, lymph nodes which may 

be acute and chronic. These patients receive immunosuppressive agents, which put them at increased risk of infections, especially 

due to intestinal parasites. Parasitic infections if not diagnosed early may give rise to morbidity and mortality, more so if these 

infections remain asymptomatic, such patients pose a threat to others in the community. Hence, early diagnosis of intestinal 

parasitic infections is mandatory. 
 

AIMS 

To determine the prevalence of intestinal parasitic infections in patients having haematological malignancy. 
 

SETTINGS AND DESIGN 

125 patients in the age group of 3 to 60 years diagnosed to have haematological malignancies receiving chemotherapy were 

recruited for the present study and were instructed to bring three fresh stool specimens on non-consecutive days. The study was 

carried out for one year at a tertiary care multi-speciality teaching institute. 
 

MATERIAL AND METHODS 

Gross and microscopic examination, concentration technique of Formol ether sedimentation and saturated common salt 

solution were used. Permanent staining technique using Trichrome stain and Modified acid fast staining technique were performed 

on all the stool samples. 
 

RESULTS 

Overall prevalence of intestinal parasites detected was 54.4%. Intestinal parasites were detected in 68.75%, 54.85%, 46.88% 

and 46.6% of patients having Acute Lymphoblastic Leukaemia (ALL), Acute Myeloid Leukaemia (AML), Multiple myeloma (MM) 

and Lymphoma respectively. Protozoan parasites, Giardia lamblia were predominant in the list. Mixed infections were not seen. 

Coccidian intestinal parasites were not detected. 
 

CONCLUSION 
Screening of stool specimens of patients having haematological malignancies at regular interval to detect the presence of 

intestinal parasites should be made a mandatory practice. 
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INTRODUCTION 

Haematological malignancies originate in the bone marrow 

and lymph nodes which include leukaemia, lymphoma, and 

myeloma.1 Patients suffering from haematological 

malignancies face a double-edged sword of 

immunosuppression due to the disease process and 

treatment given to them such as steroids and anti-neoplastic 

regimens. 

With this view, a prospective study was designed to 
determine the prevalence of intestinal parasites in patients 
having haematological malignancies receiving chemotherapy. 
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This makes them more vulnerable leading to morbidity 

and mortality.2,3 In the past few years, major advances in 

treatment regimens have allowed cancer patients to live a 

prolonged and quality life, creating an adverse impact on the 

host defense mechanisms and have placed the patients at risk 

for infectious complications.3,4 The infectious complications 

are related to bacterial, viral, fungal and parasitic diseases.5 

Among these, intestinal parasites still remain a major health 

concern in immunosuppressed patients. 

Very few studies have been carried out with respect to 

the prevalence of intestinal parasites in patients having 

haematological malignancies. Some of these are done by 

Rudrapatna et al.(3) Tasova et al.(6) and Aksoy U et al.7 

Intestinal parasitic infections if diagnosed early in the disease 

process may help to reduce morbidity, mortality among 

patients ensuring better quality of life and prevent spread in 

the community. 

 

MATERIALS AND METHODS 

After obtaining Institutional Ethics Committee permission, a 

total of 125 patients in the age group of 3 to 60 years 
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diagnosed to have haematological malignancies like Acute 

Lymphoblastic Leukaemia (ALL), Acute Myeloid Leukaemia 

(AML), Multiple Myeloma (MM), Hodgkin’s and Non-

Hodgkin’s Lymphoma receiving chemotherapy were 

recruited for the present study. The study was carried out for 

one year at a tertiary care multi-speciality teaching institute. 

Detailed clinical history was noted after taking written 

informed consent. The patients who were on anti-parasitic 

treatment for the last one month as well as those who were 

receiving only palliative treatment were excluded from the 

present study. 

The patients were instructed to submit three fresh stool 

specimens in leak proof, dry, wide mouth plastic containers 

on non-consecutive days, which were processed as per the 

standard procedure with respect to gross and microscopic 

examination. Concentration technique of Formol ether 

sedimentation and saturated common salt solution were 

used. Permanent staining technique using Trichrome stain 

and Modified acid fast staining technique were performed.8 

The results of all the tests were observed, interpreted, 

recorded and statistically analysed using Chi square test 

where applicable. P value <0.05 was considered as significant. 

Appropriate treatment was administered to the patient based 

on findings of stool examination. 

 

 

 

RESULTS OF THE PRESENT STUDY ARE SHOWN IN THE FORM OF TABLES 
 

  Parasites Detected  Parasites Detected   

Age in  
Years 

 

Total  
Males 

Eh Gl Bh Al Ad 
Total  

Females 
Eh Gl Bh Al Ad 

Total  
Patients 

Total  
Parasites 

3-10 18 4 6 2 1 0 9 0 3 2 0 0 27 18 

11-20 1 0 1 0 0 0 0 0 0 0 0 0 1 1 

21-30 1 1 0 0 0 0 1 0 0 1 0 0 2 2 

31-40 9 1 4 0 0 1 4 1 0 0 1 0 13 8 

41-50 26 6 2 2 0 0 14 2 2 3 0 0 40 17 

51-60 28 6 3 3 1 0 14 0 3 5 0 1 42 22 

Total 83 (66.4%) 18 16 7 2 1 
42 

(33.6%) 
3 8 1 1 1 

125 
(100%) 

68 
(54.4%) 

Table 1: Prevalence of Intestinal Parasites in patients  
having Haematological Malignancies (n=125) 

 

Eh-Entamoeba histolytica/dispar, Gl- Giardia lamblia, Bh- Blastocystis hominis. 

Al- Ascaris lumbricoides, Ad- Ancylostoma duodenale. 
 

  Parasites Detected  Parasites Detected   

Age in  
Years 

Total 
Males 

Eh Gl Bh Al 
Total 

Females 
Gl Bh 

Total 
Patients 

Total 
Parasites 

3-10 18 4 6 2 1 9 3 2 27 18 

11-20 0 0 0 0 0 0 0 0 0 0 

21-30 0 0 0 0 0 0 0 0 0 0 

31-40 0 0 0 0 0 0 0 0 0 0 

41-50 2 1 0 0 0 1 0 1 3 2 

51-60 1 1 0 0 0 1 0 1 2 2 

Total 21 6 6 2 1 11 3 4 32 
22 

(68.75%) 

Table 2: Prevalence of Intestinal Parasites with respect to age and 
gender of patients having Acute Lymphoblastic Leukaemia (n=32) 

 
 

  Parasites Detected  
Parasites 
Detected 

  

Age in 
Years 

Males Al Eh Gl Females Eh Bh Total Patients 
Total 

Parasites 

3-10 0 0 0 0 0 0 0 0 0 

11-20 1 0 0 1 0 0 0 1 1 

21-30 1 0 1 0 1 0 1 2 1 

31-40 3 0 1 2 2 1 0 5 4 

41-50 8 0 2 1 4 2 0 12 5 

51-60 7 1 0 2 4 0 2 11 5 

Total 20 1 4 6 11 3 3 31 
17 

(54.85%) 

Table 3: Prevalence of Intestinal Parasites with Respect to Age and  
Gender of patients having Acute Myeloid Leukaemia (AML) n=31 
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  Parasites Detected  Parasites Detected   

Age in  
Years 

Males Bh Eh Ad Females Ad Gl 
Total  

Patients 
Total 

Parasites 

3-10 0 0 0 0 0 0 0 0 0 

11-20 0 0 0 0 0 0 0 0 0 

21-30 0 0 0 0 0 0 0 0 0 

31-40 2 0 0 1 0 0 0 2 1 

41-50 8 1 1 0 6 0 2 14 4 

51-60 10 3 3 0 6 1 3 16 10 

Total 20 4 4 1 12 1 5 32 
15 

(46.88%) 

Table 4: Prevalence of Intestinal Parasites with Respect to Age 
 and Gender of patients having Multiple Myeloma (MM) n=32 

 
Age in  
Years 

Males Eh Gl Bh Females Al Bh 
Total  

Patients 
Total 

Parasites 

3-10 0 0 0 0 0 0 0 0 0 

11-20 0 0 0 0 0 0 0 0 0 

21-30 0 0 0 0 0 0 0 0 0 

31-40 4 0 2 0 2 1 0 6 3 

41-50 8 2 1 1 3 0 2 11 6 

51-60 10 2 1 0 3 0 2 13 5 

Total 22 4 4 1 8 1 4 30 14 (46.67%) 

Table 5: Prevalence of Intestinal Parasites with Respect to Age and Gender of patients 
in Lymphoma (Non-Hodgkin’s Lymphoma and Hodgkin’s Lymphoma n=30) 

 
 

DISCUSSION 

Haematological malignancies are neoplastic proliferation of 

white blood cells, i.e. leukaemias and lymphomas. 

Leukaemias have been classified on the basis of cell types 

predominantly involved into myeloid and lymphoid, on the 

natural history of disease into acute and chronic.(9) Myeloid 

leukaemia includes Acute Myeloid Leukaemia (AML), Chronic 

Myeloid Leukaemia (CML) and Lymphoid Leukaemia includes 

Chronic Lymphocytic Leukaemia (CLL), Acute Lymphoblastic 

Leukaemia (ALL). Lymphomas include Hodgkin’s and non-

Hodgkin’s lymphoma. Plasma cell tumour includes Multiple 

Myeloma (MM).(1,9,10) 

The institution where this study was conducted, 

chemotherapy including reinduction program in the form of 

treatment cycles is repeatedly continued for a period of 6-10 

months. These cycles go on without a break. 

Immunosuppression is not thus tapered off for these patients 

for a considerable length of time. Due to this reason, 

correlation between prevalence of intestinal parasitic 

infections and the time elapsed since chemotherapy could not 

be studied. There is no such data available in literature 

pertaining to intestinal parasitic infections and the time 

elapsed since chemotherapy in patients having 

haematological malignancies. 

There were 125 patients having haematological 

malignancies, of which 66.4% (83/125) were males and 

33.6% (42/125) females. The overall prevalence of intestinal 

parasites of the present study is 54.4%. A study done by 

Rudrapatna JS et al.(3) have reported the prevalence of 

intestinal parasites in patients having haematological 

malignancies to be 16.5%, whereas that reported by Botero 

JH et al. and Umit Aksoy et al. is 32.6% and 42% 

respectively.(2,7) The reasons for the high prevalence reported 

in the present study could be attributed to the geographical 

distribution of the parasites. 

68.75% patients of Acute Lymphoblastic Leukaemia 

(ALL) had intestinal parasites of which maximum prevalence 

was seen in the age group of 3-10 years. Among the 

protozoan parasites in the male patients, Entamoeba 

histolytica/dispar and Giardia lamblia were seen in 6 cases 

each. Blastocystis hominis was seen in 2 and among the 

intestinal helminths, Ascaris lumbricoides was seen in 1. 

Among the female patients, Giardia lamblia was detected in 3 

and Blastocystis hominis in 4. 

Intestinal parasites were detected in 54.85% patients 

having Acute Myeloid Leukaemia (AML). High prevalence of 

intestinal parasites was noted in patients between 41-50 and 

51-60 years of age. Among the protozoan parasites in the 

male patients, Entamoeba histolytica/dispar was seen in 4, 

Giardia lamblia in 6, Ascaris lumbricoides was detected in 1. 

Among the female patients, Entamoeba histolytica/dispar 

was seen in 3, Blastocystis hominis in 3 patients. 

Intestinal parasites were detected in 46.88% patients of 

Multiple Myeloma (MM). Prevalence of intestinal parasites 

was maximally seen in patients between 51-60 years. Among 

the protozoan parasites, Entamoeba histolytica/dispar and 

Blastocystis hominis were detected in 4 and among the 

helminths, Ancylostoma duodenale in 1 in male and among 

females Giardia lamblia in 5 and Ancylostoma duodenale in 1. 

Intestinal parasites were detected in 46.6% patients having 

lymphomas of which maximum was detected in the age group 

of 41-50 years. Among the protozoan parasites, Blastocystis 

hominis was detected in 1, Giardia lamblia in 4, Entamoeba 

histolytica/dispar in 4 among males. Blastocystis hominis 

was detected in 4 Giardia lamblia in 1 among females. 

Of 101/125 (80.8%) symptomatic patients, parasites 

were detected in 63 (62.37%), whereas 5 patients 

demonstrated parasites out of 24 asymptomatic patients 

(20.8%) (p=0.0002).  

The detection rate of intestinal parasites was 

significantly higher in symptomatic patients than in 
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asymptomatic patients. However, 20.8% parasites detected in 

asymptomatic patients is still alarming.  

The carriage of intestinal parasites in asymptomatic 

cases poses a threat to the patient as well as to the 

community, especially in areas of poor personal hygiene. The 

patients having haematological malignancies on 

chemotherapy are frequently asymptomatic because 

immunosuppression delays inflammatory response till the 

parasitic load becomes high. Parasites reported in 

asymptomatic patients are mainly protozoan parasites, 

namely Giardia lamblia, Entamoeba histolytica/dispar, 

Blastocystis hominis. They are transmitted faeco-orally and 

pose a great threat to the others including children, especially 

when there is no insight into the mode of infection of these 

parasites and poor hygienic condition. Of these 5 specimens, 

three revealed Giardia lamblia, 1 revealed Blastocystis 

hominis and 1 revealed Entamoeba histolytica/dispar. 

In the present study, protozoan parasites predominated 

the list. Giardia lamblia was the predominant protozoan with 

the prevalence of 19.2% followed by Entamoeba 

histolytica/dispar, Blastocystis hominis, Ascaris lumbricoides 

and Ancylostoma duodenale having their prevalence to be 

16.8%, 14.4%, 2.4%, 1.6%, respectively. The transmission of 

protozoan parasites occur via fecal-oral route, either directly 

from an infected person who has poor personal hygiene or 

indirectly by eating or drinking fecally contaminated food and 

water. 

Cysts of Giardia lamblia can survive on inanimate 

objects for long and as low as 8-10 cysts can initiate an 

infection. This invariably results in faeco-oral transmission of 

the parasite with great ease. Acute giardiasis usually resolves 

within a few days and chronic giardiasis occurs, which may 

last for more than 2 years and cause intermittent diarrhea.(11) 

There is difficulty in determining the clinical 

significance of Entamoeba histolytica in stool as its cyst is 

similar to Entamoeba dispar morphologically and hence 

cannot be differentiated. As per the literature about 90% of 

Entamoeba histolytica reported is actually Entamoeba dispar, 

which is known to be non-pathogenic. Hence to differentiate 

the two, molecular analysis or ELISA test needs to be 

performed on stool specimens. However, these tests are not 

feasible in routine parasitology laboratories, careful history 

of the patient needs to be taken and if stool specimen is found 

to have Entamoeba histolytica, treatment for the same needs 

to be initiated and patient should be observed for relief of 

symptoms. 

Higher prevalence of Entamoeba histolytica and Giardia 

lamblia in our study may be explained by the fact that there is 

favourable climatic condition for survival of cysts outside the 

human host and factors contributing to its transmission are 

also favourable.(12) According to the literature, Blastocystis 

hominis is no longer a commensal, but a potential pathogen 

causing diarrhoea.(13-15) It has been shown to cause infection 

in immunocompromised patients, such as renal transplant 

patients and those having HIV and haematological 

malignancy.  

The prevalence of Blastocystis hominis reported in the 

present study is 14.4%. Almost similar prevalence of 13% has 

been reported by Tasova Y et al. in 2000.(6) in their study.  

Higher prevalence of 26% has been reported by Aksoy 

U et al. in 2003.(7) Low prevalence of intestinal helminths in 

our study can be attributed to certain environmental factors.  

Larvae of Ascaris lumbricoides and Ancylostoma 

duodenale develop only in moist soils; the high temperature 

does not allow the eggs of parasites to survive in dry soil for 

sufficient period for their growth and maturation. Roads are 

cemented due to industrialization and urbanization and there 

are less chances of soil being contaminated with faeces and 

transmission of this soil transmitted nematode.(16) Also the 

practice of wearing foot wears has generally reduced the 

transmission of hook worms larvae. Other intestinal 

helminths such as Strongyloides stercoralis, Trichuris 

trichiura, Enterobius vermicularis were not reported in this 

study. 

Both the concentration techniques namely, saturated 

salt solution and formol-ether sedimentation were found to 

be equally effective in detecting parasites in the present study 

as all intestinal helminths were detected using saturated salt 

solution and all the protozoan parasites were seen when 

formol-ether sedimentation technique was used. We could 

demonstrate all the protozoan parasites by Trichrome 

staining technique; however, we could not demonstrate any 

coccidian intestinal parasite like Cryptosporidium, 

Cyclospora, and Cystoisospora by Modified Ziehl-Neelsen 

staining of stool. Mixed infections were not reported in the 

present study. 

Of 125 patients, 51 patients submitted only one stool 

specimen, 74 patients submitted two stool specimens and the 

third specimen was not submitted by any patient. Out of the 

51 patients who submitted only one stool specimen, 

intestinal parasites were detected in stool specimens of 17 

patients (33.33%), whereas of 74 patients who submitted 

two specimens, intestinal parasites were detected in the first 

stool specimen of 21 patients (28.37%) and in the second 

stool specimen of an additional 9 patients. Hence, intestinal 

parasites were detected in a total of 51 out of 74 patients 

(68.91%) when two stool specimens were examined. Thus, 

there is an increase in sensitivity of detection of intestinal 

parasites when two stool specimens were examined instead 

of one. 

All the patients who showed the presence of intestinal 

parasitic infections were treated; however, repeat 

examination of stool for demonstrating parasitological cure 

could not be carried out. Usually, patients having 

haematological malignancies are not routinely screened for 

the presence of intestinal parasitic infections. These patients 

may harbour the intestinal parasites and remain 

asymptomatic for a long duration and may become 

symptomatic leading to profuse diarrhoea and increase in 

morbidity and mortality. Hence, periodic screening of stool 

specimens at regular intervals of these patients for intestinal 

parasites is mandatory. 
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