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Dientamoeba fragilis 

•  D. fragilis is a protozoan parasite 

 

•  worldwide distribution 

 

•  first discovered in 1909, described in 1918  

 
       Dobell C. Researches on the intestinal protozoa of monkeys and man. X. The life history 

of Dientamoeba fragilis: observations, experiments and speculations. Parasitology 
1940;32:417-461. 



Dientamoeba 



The history of D. fragilis 

•  1918 initial description by Jepps and Dobell  ‘ a harmless 
commensal’  

– although several patients had GIT symptoms with no other 
cause found 

•  1920’s - implicated as a cause of GIT disease 

•  sporadic ‘for’ and ‘against’ publications over the next 100 
years 

•  pathogenicity still debated 
 



Dientamoeba a neglected parasite?  

Parasite name # DNA/cDNA Sequences in Genbank # References in Pubmed 

Entamoeba histolytica 35,543 7,626 

Cryptosporidium hominis 38,226 8,510 

Giardia intestinalis 26,278 8,180 

Dientamoeba fragilis 336 (only 3 protein coding genes) 342 

This is in spite of the fact that: 
 

•  Dientamoeba is more common than all of these bowel protozoa 



Laboratory Diagnosis 

•  Microscopy 

•  Culture 

•  PCR 

–  Conventional 

–  Nested 

–  RT-PCR 

 



Problem??? 

•  Increased reporting of D. fragilis since 

transitioning to molecular testing 

•  Artefact or real 

 

•  High levels reported in Denmark/Europe 

– higher levels asymptomatic control groups  

– ?pathogenicity 

 



Prevalence 

•  Australia/NZ - 0.4% - 16.8% 

•  Northern Europe – up to 82% 

•  Prevalence varies widely - 
dependent of diagnostic 

testing 

•  More common than Giardia 

 

 

 

Prevalence 

Protozoa Prevalence (%) 

Blastocystis spp. 15.6% 

Dientamoeba 9.2% 

Giardia 2.6% 

Cryptosporidium 1.5% 

E. histolytica 0.3% 

SVH Sydney (2014/15/16/17) 



Prevalence   

 

STUDY COUNTRY YEAR FINDINGS 

Roser et al Denmark 2013 D. fragilis incidence 43% (n=22,484) 

 

Engsbro et al Denmark 2014 Prevalence 35-41% 

 

Bruijestein et al Denmark 2015 Symptomatic patients 37.3% 

Asymptomatic control group 25.7% 

 

de Jong et al Netherlands 2015 Healthy controls 50.6% 

Paediatric patients presenting with abdominal 

pain 43.2% 

 

Holtman et al Netherlands 2017 D. fragilis prevalence in children 55% 



Evaluate RT-PCR 

In House 
 
• Verweij et al., 2007 

–  5.8S rRNA gene target 

–  MGB probe 

Commercially Available 
 

• EasyScreen Enteric Protozoan Detection kit 
(Genetic Signatures) 



Limit of Detection 

•  D. fragilis trophozoites cells 

counts 

•  Serial dilutions 

•  Spiked into faecal sample 

 

•  DNA extracted 

•  Limit of Detection Assays 

Live Dientamoeba fragilis 
trophozoites from a 

Loeffler slope with PBS 
overlay supplemented with 

rice starch. 



Limit of Detection 

D. fragilis  

Trophozoites 

GS Verweij 

500  30.33 23.73 

50 33.02 27.52 

5 34.48 30.64 

0.5 Negative Negative 

0.05 Negative Negative 



Specificity 

•  To assess the specificity of each PCR assay 

1.  Dientamoeba fragilis  

2.  Tritrichomonas foetus (Pig) 

3.  Tritrichomonas foetus (Cat) 

4.  Trichomonas vaginalis 

5.  Pentatrichomonas hominis  

6.  Histomonas meleagridis 

7.  Hypotrichomonas acosta 

8.  Trichomonas mobilensis 

9.  Trichomonas muris 

10.  Enteromonas hominis  

11.  Retortamonas intestinalis  

12.  Chilomastix mesnili  



Pilot study - Patient samples 

•  10 fresh patient samples  

 

–  Screened by microscopy and culture (X3) 

 

–  1/10 samples positive for D. fragilis by microscopy 

–  Subsequently grew in modified culture media 

•  Ran on both assays 

  

 



Verweij et al, 2007 

Specificity	
  Assay	
  

Samples	
  were	
  found	
  to	
  cross	
  react	
  

with	
  T.	
  foetus	
  

Pa.ent	
  Samples	
  

D.	
  fragilis	
  detected	
  in	
  4/10	
  pa8ent	
  

samples	
  –	
  3	
  false	
  posi8ves?	
  



Verweij et al, 2007 

 
•  5.8s target 



Genetic Signatures 

Specificity Assay 
Cross reacted with P. hominis (ONLY AT 

100,000 copies) 

 

However melt curve analysis differentiates 

D. fragilis and P. hominis 

Patient Samples 
D. fragilis detected in 1/10 patient samples 

	
  

•  3 base 

technology 

•  Bisulphate 

conversion 

•  Primers/probe 

targeting “new” 

sequence 



Melt curve/peaks 

Melt curve analysis of D. fragilis (A) compared to P. hominis (B), 

 P. hominis had a melting peak at 54ºC (C), compared to D. fragilis at 64ºC (D) 



“Patient” Samples 

Sample 5 positive by microscopy and culture 

Sample 1, 2, 3, 4, 6, 7, 8, 9, 10 all negative by culture and microscopy 

 

Sample Microscopy 

(DF +) 

GS Verweij et al 

1 - - + 

2 - - - 

3 - - - 

4 - - - 

5 + + + 

6 - - - 

7 - - - 

8 - - - 

9 - - + 

10 - - + 



Evaluation 

250 
samples 

GROUP 1 

n=50  

DF positive 

 GS 

In house  

RT-PCR 

 

Eukaryotic 18S 
diversity 
profiling  

 

Targeted 
Amplicon deep 

sequencing 

GROUP 2 

n=200  

DF negative 

 GS 

In house  

RT-PCR 

Eukaryotic 18S 
diversity 
profiling 

Targeted 
Amplicon deep 

sequencing 



Evaluation 

•  The samples were screened using the in-house RT-PCR on four real 

time PCR platforms. 

•  Eukaryotic 18S diversity profiling in order to identify the presence or 

absence of D. fragilis DNA.   

–  This approach also allowed for the detection of additional protozoan species 

in samples that may be responsible for cross reactivity in these samples.  

•  Polymerase Chain Reaction (PCR) targeting the 18S Euk1391F – 
EukBR target of the 18S ribosomal subunit DNA using the forward 

primer sequence 5’- GTACACACCGCCCGTC-3’ and the reverse 

primer sequence 5’- TGATCCTTCTGCAGGTTCACCTAC-3’.  

–  The amplicons from each sample were then sequenced in multiplex, on the 

Illumina MiSeq platform, utilizing Illumina’s Nextera XT v2 indices and 

paired end sequencing chemistry. 



Group 1 

Dientamoeba “positive” samples 

Assay Platform No. positive No. negative % positive Ct range % Ct >35 

EasyScreen 

(Stark et al., 

2014) 

Bio-Rad 

CFX384 

50 0 100% 21.47 – 38.37 16% 

  

  

In house real 

time PCR assay 

(Verweij et al., 

2007)  

  

Cepheid 

SmartCycler II 

50 0 100% 17.36 - 36.83 6% 

Roche 

LightCycler 480 

42 8 84% 23.40 - 43.75 48% 

Bio-Rad CFX96 43 7 86% 23.34 - 48.91 62% 

ABI 7500 49 1 98% 17.94 - 38.07 12% 



18s NGS diversity profiling 

In total, 18S diversity profiling on samples from group 1 yielded 
individual eukaryotic OTU’s (Observational Taxonomical Units), 

consisting of Dientamoeba fragilis reads for all samples.  



Group 2 

Dientamoeba “negative” samples 
Assay Platform No. positive No. negative % positive Ct range % Ct >35 

EasyScreen 

(Stark et al., 

2014) 

Bio-Rad 

CFX384 

0 200 0% NA NA 

  

  

In house real 

time PCR assay 

(Verweij et al., 

2007)  

  

Cepheid 

SmartCycler II 

15 185 8.1% 32.00 - 45.16 73% 

Roche 

LightCycler 480 

4 196 2.0% 39.59 - 45.00 100% 

Bio-Rad CFX96 14 186 7.5% 37.53 - 47.07 100% 

ABI 7500 6 194 3.0% 32.34 - 40.11 67% 



18s NGS diversity profiling  

The samples sent from group 2 yielded saw zero abundance  
of Trichomonad related OTU’s.  



Discrepant results 

•  Targeted Amplicon deep sequencing was performed  
–  Dientamoeba fragilis 5.8s ribosomal DNA region 

•  Group 1 samples - 50/50 resulted in successful amplification with 

reads ranging from 5,610 and 523,933.  

•  Group 2 samples - 4/200 resulted in successful amplification, with the 

number of reads ranging between 8,322 and 87,192.  

•  BLAST analysis matched sequences from all samples that produced 

reads to Dientamoeba fragilis 5.8s ribosomal DNA with 99% identity.  



False positives? 



Sensitivity/Specificity 

•  Using targeted amplicon deep NGS as the gold standard 

–  These results conclude that, in total, 54 of the 250 samples tested did in 
fact contain Dientamoeba fragilis DNA (Group 1:50/50 | Group 2: 4/200). 

Genetic Signatures assay In house RT-PCR 

Sensitivity 93% 87%-100% 

Specificity 100% 86%-94% 

PPV 100% 53%-78% 

NPV 98% 98%-100% 



Conclusion 

•  GS assay showed excellent sensitivity, specificity, 
NPV and PPV. 

•  This study highlights several problems regarding the 
sensitivity and specificity of the in-house RT-PCR 
used for the detection of Dientamoeba. 

•  Highlights the need for standardisation of detection 
assays.  

•  Proper validation protocols for diagnostic assays – 
even research assays. 



Conclusion 

•  Inaccurate detection can result in 

overrepresentation that can mislead researchers to 

conclude upon false assumptions regarding 

pathogenicity when basing decisions on 

prevalence alone.  

•  In the absence of full genomic sequencing, 

transcriptome data and animal models, rash 

declarations on the pathogenicity of D. fragilis must 

be resisted. 

•  More research is needed! 



Recommendation's 



Conclusion 

•  “to the protozoologist – if not the 

physician – D. fragilis is now, 

perhaps, the most interesting of 

all the intestinal amoebae of 

man : for we know less about it 

than any of the others...its life 

history and activities are still 

mysterious...yet after more than 

20 years of work and cogitation, 

I am still baffled…” 

   Dobell C. Researches on the intestinal protozoa of monkeys and 

man. X. The life history of Dientamoeba fragilis: observations, 
experiments and speculations. Parasitology 1940;32:417-461. 

Cecil Clifford Dobell. 1886-1949  
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