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Case I:

Male, 6 years

Diarrhea,

Non-bloody, 5 / day

Enterobius vermicularis (+)

Lower socioeconomic status

Case II:

Female, 33 years

Intense bloating

Diarrhea (-)

Abdominal pain (-)

Case III:

Male, 71 years

Angioedema

IgE

Eosinophilia

No intestinal symptoms

Case IV:

Female, 47 years

Non-specific itching, discomfort for 6 years

Generally on abdominal area

Successive diarrhea-constipation periods

No permanent relief

* Records of Celal Bayar University (CBU) Parasitology Laboratory (2010) 

ECCMID 2010, Vienna: 
Workshop on Intestinal Parasites

KURT Ö: “Dientamoeba, an underrecognised intestinal pathogen”



All these cases were found to have only one 
causative agent common…



Trichrome, x1000

CBU Parasitology

Dientamoeba fragilis

D. fragilis => regarded as non-pathogenic for decades



Then, many studies and case reports aroused in late 90’s indicating Blastocystis 
and D. fragilis as  causes of gastrointestinal and dermatological clinical cases.



Then, something start to change in our
point view!

1. Development of specific 
PCR protocols 

D. fragilis & Blastocystis => very common in communities!

(Denmark: 43%  / The Netherlands: 22%  / Senegal: 100%) 

Pathogens? Regular residents of gut? 



2. Introduction of NGS => better identification of 
the microorganisms in“Gut Microbiota”



Friends or Foes: 
What is the future of the studies on these protists?



Dientamoeba fragilis



• “An enigma shrouded in the mysteries of diagnostic clinical 
parasitology”

Windsor JJ and Johnson EH. Br J Biomed Sci, 1999.

• “A neglected cause of diarrhea”
Girginkardeşler N et al. Clin Microbiol Infect, 2003.

• “Emerging from obscurity”
Johnson EH et al. Clin Microbiol Rev, 2004. 

• “Dientamoeba fragilis, the neglected Trichomonad of the 
Human Bowel”
Stark D, Barratt J, Chan D, Ellis JT.  Clin Microbiol Rev, 2016.

Dientamoeba fragilis:
What’s it like?



Dientamoeba fragilis
MORPHOLOGY

• Unique nuclear structure

no peripheral chromatin

fragmented karyosome

• Leaf-like pseudopodia in culture

• Trophozoite; 5-12 µm

• Cyst and precystic forms recently 

described! (Munasinghe et.al., 2013)

• Often binucleated (60-80%)

D. fragilis morphology, Wenrich DH, 1937

 



D. fragilis as a zoonotic agent 



SYMPTOMS
• No symptoms

Mostly adults

• Mostly GIS-related symptoms 
25% of patients!

Abdominal pain

Diarrhea / constipation

Nausea

Bloating xxxx

Anorexia

Fatigue, weight loss

• Dermatologic symptoms
Pruritus, urticaria



Published Clinical Reports on D. fragilis

Lack of large-scale, case-control 
studies is a significant limitation for 
D. fragilis research



DIAGNOSIS

• Microscopy

Permanent-stained smears required!

Standard O&P examination of stool is insufficient

(Trichrome, Hematoxylene-Eosine, Chlorazol black)

• Culture

Robinson’s medium, Dobell’s medium

• Molecular methods

PCR (Conventional and Real Time PCR)



TREATMENT

Many reports indicating the eradication of D. fragilis and mutual 

relief of symptoms after proper treatment.

• Treatment of patients

• Drug of choice
No consensus!

 Paromomycin (Vandenberg et al, 2007).

 Metronidazole (Spenser MJ et al, 1979; Cuffari et al, 1998)

 Secnidazole (Girginkardeşler N, et al, 2003)

 Ornidazole (Kurt Ö, et al, 2008)



D. fragilis
EPIDEMIOLOGY

Cosmopolitan

Prevalence rates (BEFORE PCR) => 0% - 52.5% (unreliable)

FACTORS AFFECTING THE PREVALENCE RATES (BEFORE PCR!!!) 

1. Failure to examine the permanent stained smears or culture material

2. Failure to examine more than 1 stool samples 

3. Experience of the laboratory staff

Incidence in Celal Bayar University (2004): 5.2% (with routine trichrome staining)



D. fragilis EPIDEMIOLOGY 
AFTER PCR

The Netherlands



D. fragilis EPIDEMIOLOGY 

High prevalence of D. fragilis after PCR

=> Infection or colonization in the gut?

 Some subtypes are pathogenic?

 Host-microbe interactions?

 Role of immune system?

 Role of the bacteria, virus, fungi 

and protists in gut microbiota?



Blastocystis



Blastocystis

 Most common intestinal agent in surveys on
“intestinal parasites” worldwide!

> 1 billion people colonised…

> 50 % in developed countries

100% in Senegalese children!

 Pathogenicity doubtful! “Reported when ≥ 5 
Blastocystis present in microscopy”

 Blastocystis hominis NO MORE! Blastocystis!



BLASTOCYSTIS
Genetic Diversity

- Extensive genetic diversity!

- Today => 17 different subtypes

Each may be an individual species

- 9 STs were recognised in humans

- ST1, 2, 3 and 4 >%90 in human
cases

- Some STs are zoonotic (ST4-8)

Alfellani et al., 2013



Most common subtype in humans => ST3



BLASTOCYSTIS => ZOONOTIC DISEASE



Diagnosis 

Microscopy

Standard O&P, Permanent-stained smears

 Culture

Jones medium! Easy-to cultivate

 PCR

Best diagnostic option*

Useful for public health screenings

* Roberts T et al, 2011.Comparison of Microscopy, Culture and Conventional 

Polymerase Chain Reaction for Detection of Blastocystis sp. in Clinical Stool 

Samples



Pathogenicity of Blastocystis
• More data available compared to D. fragilis!

• Yet, mostly on experimental models, not in vivo models!



Discussion: 
“Projections to future: Are They Friends or foes?”



In the Era of Microbiota Research

- 37 different eukaryotes have been identified!

- Blastocystis prevalence >50% with PCR

- Blastocystis carriage of 6-10 years reported!

Resident of a healthy gut!

Comparison of D. fragilis in asthmatic children (n=50) and healthy age-
matched controls (n=46) :

D. fragilis (+) 52% of asthmatic children
78.3% of healthy individuals 

(Kurt Ö, et al, unpublished data; Acıbadem Uni& Cerrahpasa Uni)



Current Conclusion: “Blastocystis and D. fragilis
may cause clinical manifestations in humans under
certain circumstances.”

Morphology 
Ameboid forms of Blastocystis

Subtype
Virulance factors
Immune status of the host
Parasitic load
Composition of gut microbiota

HEALTH DISEASE



• Gut microbiota in healthy individuals is different compared to

individuals with IBD, IBS and other intestinal diseases.

• Blastocystis is dependent on other components of microbiota for

colonization in the gut!

• Blastocystis & D. fragilis => low or negative in active UC patients, 

diarrhea-predominant IBS patients!

Interactions between Blastocystis and D. fragilis 
Gut Microbiota



Interactions between Blastocystis and 
Gut Microbiota 

• Retrospective analyses of fecal DNA metagenomic data 
(Andersen et al, 2015)

• 316 individuals => 110 obese/ 62 overweight / 143 thin (lean)

• Blastocystis => positive correlation with Ruminococcus & Prevotella

=> negative correlation with Bacteriodes!

Bacteriodes low microbial diversity (unhealthy status)

• Significant correlations =>  Blastocystis & low BMI

Blastocystis & High bacterial diversity



“Blastocystis positive in thin individuals (p=0.008)”
High bacterial diversity in thin individuals also requires

the presence of Blastocystis 

Interactions between Blastocystis 
And Gut Microbiota



Future Research

• Diversity of gut microbiota including the effects of their
metabolic functions (METABOLOMICS) 

• Role of the Microbiota Composition in Diseases

- Functional and inflammatory bowel diseases
- Colon cancer
- Autoimmune diseases
- Metabolic syndrome

Multidisciplinery Projects required!

Clinical Microbiology / Gastroenterology / Public Health & 
Bioinformatic Data Interpretation is essential



Future Research

FMT (fecal microbiota transplantation) – treatment of recurrent 

Clostridium difficile infections

Use of protists as probiotics!



Thank you…


