
Evaluation of commercial concentration methods for microscopic 

diagnosis of protozoa and helminths in stool samples 

INTRODUCTION 
The diagnosis of intestinal parasitic infections still relies largely on 
microscopic examination of stools and requires quality reagents and 
expertise. The ParaFlo® assays (Eurobio Ingen), “Bailenger” and 
“Diphasic Concentration” (DC) products, are ready-to-use 
concentration methods for detection of ova and parasites. The use of 
such marketed techniques could alleviate the reagent traceability 
overload due to in-house methods, but needs evaluation. 

CONCLUSIONS 
In-house methods showed better performances than ParaFlo® concentration methods for protozoa 
detection. However, ParaFlo® assays showed equivalent results for helminths detection. This suggests 
that these marketed concentration methods could be used in routine associated with reliable 
techniques for protozoa detection, such as multiplex PCR (Autier et al. 2019). 

RESULTS 

MATERIALS & METHODS 
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Table 1. Detected parasites 
1For Cryptosporidium sp. detection relied on modified Ziehl-Nielsen 
staining after concentration method 

Table 2. Concordance between ParaFlo® and in-house 
methods in the Bailenger cohort, for all parasites 

Samples 
Ninety-three freshly emitted stools were routinely analyzed with the 
ParaFlo® concentration methods together with routine methods 
consisting in in-house Thebault’s or Bailenger’s for protozoa detection, 
and/or Merthiolate-Iodin-Formalin (MIF) concentration for helminthes 
detection.  
 

Thebault's concentration method 
The stool sample was diluted at 1:10 in a water solution of 10% formalin 
and 0,2% trichloroacetic acid, then homogenized and sieved. After one- 
minute sedimentation, the solution was added in a separating funnel 
with the same volume of ether. After emulsification and sedimentation, 
the lower phase was extracted, centrifuged, and the whole pellet was 
read at x20 magnification. 
 

Bailenger's concentration method 
A small amount of stool sample (pea-sized) was homogenized in 100 mL 
of an acetic acid/acetate buffer of pH=5, then sieved. The solution was 
then distributed in 2 glass tubes with the same volume of ether, 
emulsified and centrifuged. The supernatants were thrown, the pellets 
were resuspended in physiological water, pooled and read at x20 
magnification. 
 

Merthiolate-Iodin-Formalin concentration method 
A nut-sized aliquote of stool sample was homogenized in 40 mL of a MIF 
solution (water-based solution of 1% glycerin, 5% formalin, and 42% of 
merthiolate tint) and then sieved. Five mL of the solution was added to 
2 mL of ether in a glass tube and emulsified. After 2 minutes of 
sedimentation, the solution was centrifuged and the whole pellet was 
read at x10 magnification. 
 

Statistical analysis 
Results obtained with the ParaFlo® Bailenger were compared to those 
obtained with  in-house Thebault’s or Bailenger’s methods, and results 
obtained with the ParaFlo® DC were compared to MIF concentration 
using McNemar χ² test. 
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Number of positive samples with 

Parasite 

in-house 
Bailenger’s 

and/or 
Thébault’s 

concentration 
method 

ParaFlo® 
Bailenger 

in-house MIF 
concentration 

method 
ParaFlo® DC 

PROTOZOA 

Entamoeba coli 19 13 2 5 

Endolimax nana 19 11 1 1 

Giardia intestinalis 11 7 2 2 

Entamoeba 
histolytica/dispar 

4 0 0 1 

Entamoeba hartmanni 4 1 0 0 

Chilomastix mesnili 2 2 0 0 

Blastocystis hominis 2 0 0 0 

Sarcocystis sp. 0 1 0 0 

Cryptosporidium sp.1 1 1 0 0 

HELMINTHS 

Schistosoma mansoni 5 6 10 11 

Hymenolepis nana 2 3 3 4 

Trichuris trichiura 2 2 0 1 

Ancylostomidae 1 1 0 0 

Taenia sp. 1 1 0 0 

Table 3. Concordance between ParaFlo® and in-house 
methods in the MIF cohort, for all parasites 

Table 4. Concordance between ParaFlo® and in-house 
methods in the Bailenger cohort, for protozoa 

Table 5. Concordance between ParaFlo® and in-house 
methods in the MIF cohort, for protozoa 

Table 6. Concordance between ParaFlo® and in-house 
methods in the Bailenger cohort, for helminths 

Table 7. Concordance between ParaFlo® and in-house 
methods in the MIF cohort, for helminths 

In-house concentration methods 
(Bailenger's and/or Thébault's) 

ParaFlo® 
Bailenger 

+ - 

+ 27 4 

- 19 28 

In-house concentration methods (MIF) 

ParaFlo® DC 

+ - 

+ 14 5 

- 7 29 

In-house concentration methods 
(Bailenger's and/or Thébault's) 

ParaFlo® 
Bailenger 

+ - 

+ 20 2 

- 18 38 

In-house concentration methods 
(Bailenger's and/or Thébault's) 

ParaFlo® 
Bailenger 

+ - 

+ 9 3 

- 2 65 

In-house concentration methods (MIF) 

ParaFlo® DC 

+ - 

+ 2 3 

- 5 45 

In-house concentration methods (MIF) 

ParaFlo® DC 

+ - 

+ 13 4 

- 3 35 

Seventy-nine stool samples were analyzed with ParaFlo® Bailenger and in-house concentration (Bailenger cohort), and 55 were 
analyzed with ParaFlo® DC and in-house concentration (MIF cohort). The numbers of stool samples positive for each detected 
parasite are listed in Table 1. Concordance with in-house methods was 71% for ParaFlo® Bailenger (Table 2) and 78% for 
ParaFlo® DC (Table 3), with Cohen’s κ = 0.43 and 0.53 respectively (moderate agreement). Considering all parasites, the 
ParaFlo® Bailenger and the in-house Bailenger/Thebault detected 31/78 (40%) and 46/78 (59%) positive samples, respectively 
(p=0.004). The ParaFlo® DC and the MIF detected 20/55 (36%) and 21/55 (38%) positive samples, respectively (ns).  
 

PROTOZOA 
In-house methods showed better performances than ParaFlo® 
Bailenger for protozoa detection: 49% (38/78) and 28% (22/78) of 
positive samples (Table 4), respectively, with a 74% concordance 
(Cohen’s κ = 0.48, moderate agreement). Protozoa cysts showed 
important morphological changes with ParaFlo® Bailenger, 
preventing identification in 3 samples (scored negative). Of note, all 
stool samples positive by in-house methods for Entamoeba 
histolytica/dispar were negative with the ParaFlo® Bailenger. 
Among the 10 stool samples positive for Giardia intestinalis with in-
house methods, 70% (7/10) were also positive with ParaFlo® 
Bailenger. In the MIF cohort, ParaFlo® DC and in-house MIF 
concentration method had similar performance for protozoa 
detection, as they detect 9% (5/55) and 13% (7/55) of positive 
samples, respectively (Table 5). 
 

HELMINTHS 
The ParaFlo® Bailenger was also able to detect helminths in 12/79 
(15%) samples (Table 6), while in-house techniques detected 11/79 
(14%, ns). The ParaFlo® DC and the in-house MIF detected 
helminthes in 31% (17/55) and 29% (16/55) of samples (Table 7), 
respectively (ns). Agreement was strong for helminth detection (κ 
=0.75 and 0.70 in Bailenger and MIF cohorts, respectively), as was 
concordance (94% and 87% in Bailenger and MIF cohorts, 
respectively).  


